
INTRODUCTION 

- How to Use This Manual 

The 94 ACCORD COUPE Shop Manual (Ma~ntenance, Repair and 
Construction) is divided into 23 sections. The first page of each sec- 
tion is marked with a black tab that lines up wi th i ts corresponding 
thumb Index tab on this page. You can quickly find the first page 
of each section w ~ t h o u t  looking through a full table of contents. The 
symbols printed a t  the top corner of each page can also be used as 
a quick reference system. 

Each section includes: 
1 .  A table of contents, or an exploded view index showing: 

Par ts  disassembly sequence. 
Bolt torques and thread sizes. 
Page references to  descr~pt~ons In text.  

2. D~sassembly/assernbly procedures a n d  tools. 
3. Inspection. 
4. Testing/troubleshooting. 
5. Repar. 
6. Adjustments. 

Special Information 

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

CAUTION: Indkates a possibility o f  personal injury or equipment 
damage if instructions are not followed. 

NOTE: Gives helpful information. 

CAUTION: Detailed descriptions of standard workshop procedures. 
safety principles and service operations are not included. Please note 
that this manud contains warnings and cautions against some specif- 
ic service methods which could cause PERSONAL INJURY. damage 
a vehicle or mzke it unsafe. Please understand that these warnings 
cannot cover all conceivable ways in which service, whether or not 
recommended by HONDA might be done, or o f  the possible 
hazardous consequences of every conceivable way, nor could 
HOMDA investigate all such ways. Anyone using service procedures 
or tools, whether or not recommended by  HONDA.'must satisfy him- 
self thoroughly that neither personal safety nor vehicle safety wil l  
be jeopardized. 

All information contained in this manual is based on the latest product 
information available at the time of printing. We reserve the right 
to  make changes at any time without notice. No part of thrs publ~ca- 
tion may be reproduced, stored in retrieval system, or transmitted. 
in any form b y  any means, electronic, mechanical, photocopying, 
recording, orotherwise, without the prior written permission of the 

- publisher. This includes text, figures and tables. 

rst E d ~ t ~ o n  1!94 1500 pages HONDA MOTOR CO.. LTD. 
II Rights R e s ~ v e d  Service Publication Office 
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I Chassis and Engine Numbers 
European Model 

r Vehicle ldentification Number 

Manufacturer, Make and 
Type of Vehicle 

IHG: HONDA OF AMERICA 
MFG., INC., U.S.A. 
HONDA, Passenger car 

Line, Body and Engine Type 
CD7: ACCORD COUPElF22B5 
CD9: ACCORD COUPE/F20B3 

Body Type and Transmission Type 
1 : 2-door Coupel5-speed Manual 
2: 2-door 

Vehicle Grade (Series) 
3: 2.2iES 
4: 2.0iLS or 2.2iES with leather seats 
5: 2.0iES 

Fixed Code 
Auxiliary Number 
Factory Code 

0 :  1994 

A: Ohio Factory in U.S.A. (Marysville) 
Model Year 

Serial Number 

Except European Model 

r Vehicle ldentification Number 

1 HGCD722*RA00001 

Manufacturer, Make and 
Type o f  Vehicle 

1 HG: HONDA OF AMERICA 
MFG., INC., U.S.A. 
HONDA Passenger car 

Line, Body and Engine Type 
CD7: ACCORD COUPElF22Bl 

and F22B2 

2: DX 
3: LX 
5: EX 

R: 1994 

?!--- Body Type and Transmission Type 
2: 2-door Coupe/4-speed Automatic 

Vehicle Grade (Series) 

Check Digit 
Model Year 

Factory Code 
A: Ohio Factory in U.S.A. (Marysville) 

Serial Number 

Engine Number ------I 
Engine Type \ ' 

F20B3: 2.0 e SOHC Sequential I I 
Multi-port Fuel-injected engine 

F22B5: 2.2 e SOHC Sequential 
Multi-port Fuel-injected engine 

Serial Number 

- Transmission Number I 

P Y - i o o o o o  1 

Transmission Type 
P2C4: Manual 
MPOA: Automatic 

Serial Number 
P2C4: 5000001 - 
MPOA: 1000001 - 

- Engine Number 

F2iBl-1400001 

Engine Type 
F22B1: 2.2 i! SOHC VTEC Sequential 

Multi-port Fuel-injected erigine 
F2282: 2.2 i! SOHC Sequential 

Multi-port Fuel-injected engine 
Serial Number 

r Transmission Number I 
Transmission Type 

MPOA: Automatic 
Serial Number 



ldentification Number Locations 

Vehicle ldentification 
Number (VIN) 

VIN and Engine 
Number (KE, KG) 

Transmission Number 
(Manual) 



Warninglcaution Label Locations 

A WARNING 
THE AIRBAG INFLATOR IS EXPLOSIVE AND, IF ACCIDEN- 
TALLY DEPLOYED, CAN SERIOUSLY HURT OR KILL YOU. 

DO NOT USE ELECTRICAL TEST EQUIPMENT OR PROB- 
ING DEVICES. 
THEY CAN CAUSE ACCIDENTAL DEPLOYMENT. 
NO SERVICEABLE PARTS INSIDE. DO NOT DISAS- 
SEMBLE. 
PLACE AIRBAG UPRIGHT WHEN REMOVED. 
FOLLOW SERVICE (SHOP) MANUAL INSTRUCTIONS 
CAREFULLY. 

A ATTENTION 
LE GONFLEUR DE COUSSlN D'AIR EST EXPLOSIBLE ET S'LL 
SE DEPLOIE ACCIDENTELLEMENT, IL RISQUE DE PROVO- 
OUER DES BLESSURES GRAVES OU DE TUER. 

NE PAS UTlLlSER DE MATERIEL D'ESSAI ELECTRIOUE 
NI DE SONDE. ILS POURRAIENT PROVOQUER UN 
DEPLOIMENT ACCIDENTEL DU COUSSlN D'AIR. 
IL N'Y A PAS DE PIECES REPARABLES A L'INTERIEUR. 
NE PAS DEMONTER. 
OUAND ON RETIRE LE COUSSlN D'AIR, LE TENlR A LA 
VERTICALE. 
SUIVRE ATTENTIVEMENT LES INSTRUCTIONS DU 
MANUEL D'ENTRETIEN. 

A: CABLE REEL CAUTION A 

REFER TO SERVICE (SHOP) MANUAL FOR DETAILED IN- 
STRUCTIONS. 

POUR LES INSTRUCTIONS DETAILL'EES, SE REPORTER AU 
MANUEL DE REPARATIONS. 

AUSFIJHRLICHE ANWEISUNGEN SlND DEM WERKSTAT- 
THANBUCH ZU ENTNEMEN. 

RAADPLEEG HET WERKPLAATSHANDBOEK VOOR NA- 
DERE AANWIJZINGEN. 

~ ~ x $ B ~ ~ I ~ + ~ - Y x ~ ~ - ~ ~ / L ~ s J ~ @ B L ~ ~ $ .  

B: DRIVER MODULE DANGER 
(KH) 

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

(KG. KE) 

DANGER 
EXPLOSIVEIFLAMMABLE 
POISON 
REFER TO SHOP MANUAL. 
DANGER 
EXPLOSIF ET INFLAMMABLE 
POISON 
SE REPORTER AU MANUEL D'ATELIER. 
GEFAHR 
EXPLOSIVIENTZUNDBAR 
GIFT 
WERKSTAT THANDBUCH LESEN. 
GEVAAR 
EXPLOSlEGEVAARlBRANDBAAR 
GlFTlG 
LEES HET WERKPLAATSHANDBOEK. 

C: DRIVER MODULE WARNING 
(KH) 

1 



(KG. KE) 

SE REPORTER AU MANUEL D'ATELIER. 
WERKSTATTHANDBUCH LESEN. 

D: INFLATOR BAM LABEL 
(KE, KG only) 
IS1 manufactured inflator: 

AIRBAG GAS GENERATOR GG7-100 
IS1 
HERSTELLUNGSJAHR: 1993 
EINFUHRER: HONDA DEUTSCHLAND 

GMBHIOFFENBACH 
BAM PTI-0469 ..................................................................................... 
DER GASGENERATOR DART NUR FUR INSASSENRUCK- 
HALTESYSTEME MIT LUFTSACK IN KRAFTFAHRZEUGE 
MONTIERT WERDEN. 
DIE MONTAGE UND DEMONTAGE DES GASGENERATORS 
DARF NUR VON DAFUR GESCHULTEM PERSONAL VOR- 
GENOMMEN WERDEN. ..................................................................................... 
CAUTION THE GAS GENERATOR SHOULD ONLY BE 
CONTAINS INSTALLED IN VEHICLES EQUIPPED WlTH 
FLAMMABLE THE AIRBAG SYSTEM. THE GAS GENERA- 
SOLIDS US TOR IS TO BE INSTALLED AND/OR DISAS- 
DOT-E-9066 SEMBLED ONLY BY TRAINED PERSONNEL. ..................................................................................... 
ATTENTION LE GENERATEUR DE GAZ NE PEUT ETRE IN- 
CONTENT DE STALL€ QUE SUR DES VEHICULES EQUIPES 
SOLIDES D'UN SYSTEME AIRBAG LE MONTAGE ET 
FLAMMABLES LE DEMONTAGE DU GENERATEUR DE GAZ 
US NE PEUT ETRE EFFECTUE QUE PAR UN PER- 
DOT-E-9066 SONNEL QUALIFIE. 

MORTON international manufactured inflator: 

AIRBAG GAS GENERATOR UT11600 
MORTON INTERNATIONAL INC OGDEN UT. USA 
HERSTELLUNGSJAHR: 1992 
EINFUHRER: HONDA DEUTSCHLAND 

GMBHIOFFENBACH 
BAM PTI-0388 .................................................................................... 
DER GASGENERATOR DARF NUR F~JR INSASSENRUCK- 
HALTESYSTEME MIT LUFTSACK IN KRAFTFAHRZEUGE 
MONTIERT WERDEN. 
DIE MONTAGE UND DEMONTAGE DES GASGENERATORS 
DARF NUR VON D A F ~ J R  GESCHULTEM PERSONAL VOR- 
GENOMMEN WERDEN. .................................................................................... 
CAUTION THE GAS GENERATOR SHOULD ONLY BE 
CONTAINS INSTALLED IN VEHICLES EQUIPPED WlTH 
FLAMMABLE THE AIRBAG SYSTEM. THE GAS GENERA- 
SOLIDS US TOR IS TO BE INSTALLED ANDlOR DISAS- 
DOT-E-8214 SEMBLED ONLY BY TRAINED PERSONNEL. .................................................................................... 
ATTENTION LE GENERATEUR DE GAZ NE PEUT ETRE IN- 
CONTENT DE STALLE QUE SUR DES VEHICULES EQUIPES 
SOLIDES D'UN SYSTEME AIRBAG LE MONTAGE ET 
FLAMMABLES LE DEMONTAGE DU GENERATEUR DE GAZ 
US NE PEUT ETRE EFFECTUE QUE PAR UN PER- 
DOT-E-8214 SONNEL QUALIFIE. 

AIRBAG GAS GENERATOR 
TRW SAFETY SYSTEMSIMESA 
HERSTELLUNGSJAHR: 
EINFUHRER: HONDA DEUTSCHLAND 

GMBHIOFFENBACH 
BAM PTI-0538 ..................................................................................... 
DER GASGENERATOR DARF NUR FUR INSASSENRUCK- 
HALTESYSTEME MIT LUFTSACK IN KRAFTFAHRZEUGE 
MONTIERT WERDEN. 
DIE MONTAGE UND DEMONTAGE DES GASGENERATORS 
DARF NUR VON D A F ~ ~ R  GESCHULTEM PERSONAL VOR- 
GENOMMEN WERDEN. ..................................................................................... 
CAUTION THE GAS GENERATOR SHOULD ONLY BE 
CONTAINS INSTALLED IN VEHICLES EQUIPPED WlTH 
FLAMMABLE THE AIRBAG SYSTEM. 
SOLIDS US THE GAS GENERATOR IS TO BE INSTALLED 
DOT-E-8236 ANDlOR DISASSEMBLED ONLY BY 

TRAINED PERSONNEL. ..................................................................................... 
ATTENTION LE GENERATEUR DE GAZ NE PEUTETRE IN- 
CONTENT DE STALLE QUE SUR DES VEHICULES EQUIPES 
SOLIDES D'UN SYSTEME AIRBAG. LE MONTAGE ET 
FLAMMABLE LE DEMONTAGE DU GENERATEUR DE GAZ 
US NE PEUT ETRE EFFECTUE QUE PAR UN PER- 
DOT-E-8236 SONNEL QUALIFIE. 

E: STEERING WHEEL WARNING 
WE. KG) 

REFER TO THE SHOP MANUAL. 
SE REPORTER AU MANUEL D'ATELIER. 
WERKSTATTHANDBUCH LESSEN. 

E: STEERING WHEEL NOTICE 
(KH) 

NOTICE 
IMPROPER STEERING WHEEL REMOVAL OR INSTALLATION 
CAN DAMAGE SRS COMPONENTS. 
FOLLOW SERVICE MANUAL INSTRUCTIONS CAREFULLY. - 

F: SRS WARNING (HOOD) 
(KH) 

SUPPLEMENTAL RESTRAINT SYSTEM (SRSI 
THIS VEHICLE IS EQUIPPED WlTH DRIVER AND FRONT 
SEAT PASSENGER AIRBAGS. 
ALL SRS ELECTRICAL WIRING AND CONNECTORS ARE 
COLORED YELLOW. 
TAMPERING WITH, DISCONNECTING OR USING ELECTRI- 
CAL TEST EQUIPMENT ON THE SRS WIRING CAN MAKE 
THE SYSTEM INOPERATIVE OR CAUSE ACCIDENTAL FIR- 
ING OF THE INFLATOR. 

A WARNING 
THE AlRBAG INFLATOR IS EXPLOSIVE AND, IF ACCIDEN- 
TALLY DEPLOYED, CAN SERIOUSLY HURT YOU. FOLLOW 
SERVICE MANUAL INSTRUCTIONS CAREFULLY. 



Warning/Caution Label Locations 
(cont'd) 



G: STEERING COLUMN NOTICE 
(KE. KH) 

TO PREVENT DAMAGE, REMOVE STEERING WHEEL BE- 

POUR EVITER TOUT DOMMAGE DU SRS, RETIRER LE 
VOLANT AVANT DE RETIRER LE BOULON DE RECCORDE- 

ACHTUNG ,,= 
UM BESCHADIGUNGEN DER S.R.S.-KABELROLLE ODER 
DES KABELS. WELCHE DAS S.R.S.-SYSTEM AUBER FUNK- 
TlON SETZEN WURDEN. ZU VERMEIREN, VOR ARBEITEN 
AN DER LENKSPINDEL DAS LENKRAD AUSBAUEN. 

WAARSCHUWING ISRS( 
OM TE VOORKOMEN DAT DE S.R.S.-KABEL OF- HASPEL 
BESCHADIGD WORDEN, HETGEEN ERTOE ZOU LEIDEN 
DAT HET SYSTEEM UITVALT, DlENT U HET STUUR TE VER- 
WIJDEREN VOORDAT U DE STUURSCHACHTCONNECTOR- 
BOUT VERWIJDERT. 

DANGER 
EXPLOSIVEIFLAMMABLE 
POISON 
REFER TO THE SHOP MANUAL. 
DANGER 
EXPLOSIF ET INFLAMMABLE 
POISON 
SE REPORTER AU MANUEL D'ATELIER. 
GEFAHR 
EXPLOSIVIENTZUNDBAR 
GIFT 
WERKSTATTHANDBUCH LESEN. 
GEVAAR 
EXPLOSIEGEVAARIBRANDBAAR 
GlFTlG 
LEES HET WERKPLAATSHANDBOEK. 

J:  INFLATOR BAM LABEL 
(KE only) 
MORTON INTERNATIONAL manufactured inflator: 

G: STEERING COLUMN CAUTION 
(KG) 

H: FRONT SEAT PASSENGER AIRBAG MODULE DANGER 
(KH) I 

I: LABEL -1 

a DANGER 
EXPLOSIVEIFLAMMABLE 
CONTACT WlTH ACID, WATER OR HEAVY METALS SUCH 
AS COPPER, LEAD OR MERCURY MAY RPODUCE HARM- 
FUL AND IRRITATING GASES OR EXPLOSIVE COM- 
POUNDS. STORAGE TEMPERATURES MUST NOT EXCEED 
200°F (lOO°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 WlTH 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. 

a WARNING 
THE AIRBAG INFLATOR IS EXPLOSIVE AND, IF ACCIDEN- 
TALLY DEPLOYED, CAN SERIOUSLY HURT OR KILL YOU. 

DO NOT USE ELECTRICAL TEST EQUIPMENT OR PROB- 
ING DEVICES. 
THEY CAN CAUSE ACCIDENTAL DEPLOYMENT. 
NO SERVICEABLE PARTS INSIDE. DO NOT DISAS- 
SEMBLE. 
PLACE AIRBAG UPRIGHT WHEN REMOVED. 
FOLLOW SERVICE M A N U A L  INSTRUCTIONS 
CAREFULLY. 

AIRBAG GAS GENERATOR UT11873 
MORTON INTERNATIONAL, OGDEN, USA 
HERSTELLUNGS (JAHR) 
EINFUHRER: HONDA DEUTSCHLAND 

GMBHIOFFENBACH 
BAM PTI-0437 ..................................................................................... 
DER GASGENERATOR DART NUR FL~R INSASSENRUCK- 
HALTESYSTEME MIT LUFTSACK IN KRAFTFAHRZEUGE 
MONTIERT WERDEN. 
DIE MONTAGE UND DEMONTAGE DES GASGENERATORS 
DARF NUR VON DAF~JR GESCHULTEM PERSONAL VOR- 
GENOMMEN WERDEN. ..................................................................................... 
CAUTION THE GAS GENERATOR SHOULD ONLY BE 
CONTAINS INSTALLED IN VEHICLES EQUIPPED WlTH 
FLAMMABLE THE AIRBAG SYSTEM. THE GAS GENERA- 
SOLIDS TOR IS TO BE lNSTALLED AND1 OR DISAS- 

SEMBLED ONLY BY TRAINED PERSONNEL. ..................................................................................... 
ATTENTION LE GENERATEUR DE GAZ NE PEUT ETRE IN- 
CONTENT DE STALLE QUE SUR DES VEHICULES EQUIPES 
SOLIDES D'UN SYSTEME AIRBAG LE MONTAGE ET 
FLAMMABLES LE DEMONTAGE DU GENERATEUR DE GAZ 

NE PEUT ETRE EFFECTUE OUE PAR UN PER- 
SONNEL QUALIFIE. 



WarningICaution Label Locations 
- (cont'd) 

K: DRIVER INFORMATION 

SRS ALWAYS WEAR YOUR SEAT BELT 
THlS CAR IS EQUIPPED WlTH A DRIVER AIRBAG AND 
A FRONT SEAT PASSENGER AIRBAG AS A SUPPLEMEN- 
TAL RESTRAINT SYSTEM (SRS). 
IT IS DESIGNED TO SUPPLEMENT THE SEAT BELT. 
BEFORE DRIVING READ LABEL INSIDE THE GLOVE BOX. If 

L: GLOVE BOX INFORMATION 
(KH) 

M: MONITOR NOTICE 

lSRSl ALWAYS WEAR YOUR SEAT BELT 
THlS CAR IS EQUIPPED WlTH A DRIVER AIRBAG AND 
A FRONT SEAT PASSENGER AIRBAG AS A SUPPLEMEN- 
TAL RESTRAINT SYSTEM (S.R.S.). 
IT IS DESIGNED TO SUPPLEMENT THE SEAT BELT. 
IF YOUR SRS INDICATOR LIGHTS WHILE DRIVING SEE 
YOUR AUTHORIZED HONDA DEALER. 

ATTACHEZ TOUJOURS VOTRE CEITURE 
CE VEHICULE EST EQUIPE D'UN COUSSlN D'AIR POUR 
LE PASSAGER AVANT, QUI CONSTITUENT UN SYS- 
TEME DE RETENUE COMPLEMENTAIRE (S.R.S.). 
CE COUSSlN D'AIR COMPLETE LA FONCTION DE LA 
CEINTURE DE CECURITE. 
SI LE TEMOIN SRS S'ALLUME PENDANT LA CONDUITE, 
ADRESSEZ-VOUS A VOTRE CONSSIONNAIRE HONDA 
OFFICIEL. 

(SRSI SICHERHEITSUGRTE BE1 JEDER FAHRT ANLEGEN 
DIESES FAHRZEUG BESITZT JE ElNEN AIRBAG-.FUR 
FAHRER UND BEIFAHRER ALS ZUSATZLICHES RUCK- 
HAL TESYSTEM (S.R.S.). 
DAS R~JCKHALTESYSTEM IST ElNE ERGANZUNG ZUM 
SICHERHEITSGURT. 
SOLLTE W A H R E N D  DER F A H R T  DIE SRS-  
KONTROLLEUCHTE AUFLEUCHTEN SUCHEN SIE BlTTE 
UNGEHEND ElNEN HONDA-HANDLER SUF. 

(SRSI DRAAG ALTIJD UW VEILIGHEIDSGORDEL 
DIT VOERTUIG IS UITGERUST MET AIRBAG (SRS) AAN 
BESTUURDERSZIJDE EN PASSAGIERSZIJDE VOOR EX- 
TRA VEILIGHEID. 
ONTWORPEN ALS EXTRA BESCHERMING NAAST DE 
VEILIGHEIDSGORDELS. 
ALS HE SRS-WAARSCHUWINGSLAMPJE GAAT BRAN- 
DEN ONDER HET RIJDEN, NEEM DAN KONTAKT OP MET 
EEN HONDA DEALER. 

AIRBAG INFORMATION 
SUPPLEMENTAL RESTRAINT SYSTEM (SRS) 

THE SRS MUST BE INSPECTED TEN YEARS AFTER IT 
IS INSTALLED. THE DATE OF INSTALLATION IS SHOWN 
ON THE CERTIFICATION PLATE, LOCATED ON THE 
DRIVER'S DOOR JAMB. 
DIAGNOSTIC CHECKS AND REPLACEMENT OF SRS 
COMPONENTS MUST BE DONE BY AN AUTHORIZED 
DEALER. 
SEE YOUR OWNER'S MANUAL FOR ADDITIONAL SRS 
INFORMATION. 

NOTICE 
NO SERVICEABLE PARTS INSIDE. 
REFER TO SERVlCE MANUAL FOR DETAILED IN- 
STRUCTIONS. 



INFORMATION 

ADIATOR CA 

TIRE INFORMATIONS: 
RHD: LHD: 



Lift and Support Points 
I z z *  

FRONT SUPPORT POINT LIFT BLOCKS REAR SUPPORT POINT 

- LIT1 

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

NOTE: Since each tirelwheel assembly weighs approximately 30 Ibs (14 kg), placing the front wheels in the trunk can 
assist wi th weight distribution. 

1. Place the l i f t  blocks as shown. 

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

3. Raise the hoist to  full height and inspect l ift points for solid support. 

(cont'd) 



- t lOOr JaCK 

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

2. When lifting the rear of the car, put the gearshift 
lever in reverse (Automatic transmission in po- 
sition). 

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

4. Adjust and place the safety stands as shown on page 
1-1 5 so the car will be approximately level, then low- 
er the car onto them. 

Always use safety stands when working on or under 
any vehicle that is supported only by a jack. 
Never attempt t o  use a bumper jack for lifting or sup- 
porting the car. 

Front 

Center the jacking 
bracket in the middle 
of the jack l i f t  platform. LIFT PLATFORM 

Rear 

of the jack l i f t  platform. 

LIFT PLATFORM 



Lift and Support Points 

FRONT SUPPORT POINT SAFETY STANDS REAR SUPPORT POINT 



Towing 

If the car needs to  be towed, call a professional towing 
service. Never t ow  the car behind another car wi th just 
a rope or chain. It is very dangerous. 

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

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

Wheel Lift Equipment - The tow  truck uses t w o  pivot- 
ing arms that go under the tires (front or rear) and lifts 
them off the ground. The other two  wheels remain on 
the ground. 

Sling-type Equipment - The t ow  truck uses metal ca- 
bles with hooks on the ends. These hooks go around 
parts of the frame or suspension, and the cables l i f t  that 
end of the car off the ground. The car's suspension and 
body can be seriously damaged if this method of towing 
is attempted. 

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

Manual Transmission 
Release the parking brake. 
Shift the transmission to  Neutral. 

Automatic Transmission 
Release the parking brake. 
Start the engine. 
Shift to  position, then IN/ position. 
Turn off the engine. 

NOTICE: Improper towing preparation will damage the 
transmission. Follow the above procedure exactly. If you 
cannot shift the transnlission or start the engine (auto- 
matic transmission), your car must be transported on a 
flat-bed. 

It is best to t ow  the car no farther than 50  miles 
(80km). and keep the speed below 35  mph (55  kmlh). 

NOTICE: Trying to  lift or tow the car by the bumpers will 
cause serious damage. The bumpers are not designed to 
support the car's weight. 

TIE DOWN HOOKS 

TOWING HOOK 



Abbreviations 

List of automotive abbreviations which may be used in shop manual 

AJC 
ALT 
ABS 
A/T 
ATF 
A/F 
AMP 
ANT 
ASSY 
AUX 
APPROX. 
ATDC 
AUTO 
ATT 
ACL 
API 

BAR0 
BAT 
BTDC 
BDC 

CKP 
CYP 
CAT 
or CATA 
co 
CYL 
CPC 
CARB 
COMP 
CPU 
CHG 

D I 
DLC 
DTC 
DlFF 
DOHC 
DPI 

EVAP 
EGR 
ECM 
ECT 
EX 
ELD 
EFI 
EPS 

Air Conditioning, Air Conditioner 
Alternator 
Anti-lock Brake System 
Automatic Transmission 
Automatic Transmission Fluid 
Air Fuel Ratio 
Ampere (s) 
Antenna 
Assembly 
Auxiliary 
Approximately 
After Top Dead Center 
Automatic 
Attachment 
Air Cleaner 
American Petroleum Institute 

Barometric 
Battery 
Before Top Dead Center 
Bottom Dead Center 

Crankshaft Position 
Cylinder Position 
Catalytic Converter 

Carbon Monoxide 
Cylinder 
Clutch Pressure Control 
Carburetor 
Complete 
Central Processing Unit 
Charge 

Distributor lgnition 
Data Link Connector 
Diagnostic Trouble Code 
Differential 
Double Overhead Camshaft 
Dual Point lnjection 

Evaporative 
Exhaust Gas Recirculation 
Engine Control Module 
Engine Coolant Temperature 
Exhaust 
Electrical Load Detector 
Electronic Fuel lnjection 
Electrical Power Steering 

F 
FP 
FWD 
FR 
FL 
FSR 
FIA 

GAL 
GND 

IAB 
IAC 
IAR 
ICM 
I AT 
IMA 
IN 
IG or IGN 
ID 
ID or I.D. 
INJ 
INT 

L 
LH 
LH D 
L/C 
LSD 
L F 
LR 
L-4 
LED 

Front 
Fuel Pump 
Front Wheel Drive 
Front Right 
Front Left 
Fail Safe Relay 
Fuel lnjection Air 

Gallon 
Ground 

Hatchback 
Heated Oxygen Sensor 
Hydrocarbons 

lntake Air Bypass 
ldle Air Control 
lntake Air Resonator 
lgnition Control Module 
lntake Air Temperature 
ldle Mixture Adjustment 
lntake 
Ignition 
ldentif ication 
Inside Diameter 
lnjection 
Intermittent 

Knock Sensor 

Left 
Left Handle 
Left Handle Drive 
Lock-up Clutch 
Limited Slip Differential 
Left Front 
Left Rear 
In-line Four Cylinder (engine) 
Light Emitting Diode 



MIS 
MAP 
MIL 
MIT 
MCK 
MAX. 
MIN. 
MPI 

N 
NOx 

P 
PAIR 
PSP 
PCV 

PIS 
PGM-FI 
PGM-IG 
PRI 
PIN 
PL 
PMR 
PSW 
PSF 

Manual Steering 
Manifold Absolute Pressure 
Malfunction Indicator Light 
Manual Transmission 
Motor Check 
Maximum 
Minimum 
Multi Point lnjection 

Neutral 
Nitrogen, Oxides of 

Oxygen Sensor 
On-board Diagnostic 
Outside Diameter 

Park 
Pulsed Secondary Air Injection 
Power Steering Pressure 
Positive Crankcase Ventilation 
Proportioning Control Valve 
Power Steering 
Programmed-fuel Injection 
Programmed Ignition 
Primary 
Part Number 
Pilot Light 
Pump Motor Relay 
Pressure Switch 
Power Steering Fluid 

R 
R R 
RHD 
REF 
RL 
RON 

SAE 
SOHC 
SOL 
SPEC 
SIR 
SRS 
STD 
SW 

I Qty 

Right 
Rear Right 
Right Handle Drive 
Reference 
Rear Left 
Research Octane Number 

I Quantity 

Society of Automotive Engineers 
Single Overhead Camshaft 
Solenoid 
Specification 
Sun Roof 
Supplemental Restraint System 
Standard 
Switch 

SCS 
SEC 

T 
TCM 
TWC 
TDC 
TB 
TP 
TC 
TI6 
TIN 
TCS 

VSS 
VTEC 

VC 
VIN 
VVlS 

W 
WIO 
WOT 

Service Check Signal 
Second 
Secondary 

Torque 
Transmission Control Module 
Three Way Catalytic Converter 
Top Dead Center 
Throttle Body 
Throttle Position 
Torque Converter 
Timing Belt 
Tool Number 
Traction Control System 

Vehicle Speed Sensor 
Viriable Valve Timing & Valve Lift 
Electronic Control 
Viscous Coupling 
Vehicle Identification Number 
Variable Volume Intake System 

With 
Without 
Wide Open Throttle 

Two Wheel Drive 
Four Wheel Drive 
Two Wheel Steering 
Four Wheel Steering 
4-speed Automatic Transmission 
5-speed Manual Transmission 
Park 
Reverse 
Neutral 
Drive (1st through 4th gear) 
Drive (I st through 3rd gear) 
Second 
First 
Low (gear) 
Second (gear) 
Third (gear) 
Fourth (gear) 
Fifth (gear) 



Special Tools 
Individual tool lists are located a t  the front of each section. 



Specifications 

.............. Standards and Service Limits 3-2 
............................ Design Specifications 3-13 

............................... Body Specifications 3-17 



Standards and Service Limits 
r Cylinder HeadIValve Train - Section 6 I 

Compression 
1,230 (1 2.5, 178) 
930 (9.5, 135) 
200 (2.0, 28) 

99.95 - 100.05 (3.935 - 3.939) 

0.050 - 0.089 (0.0020 - 0.0035) 0.15 (0.006) 
0.03 (0.001) max. 0.04 (0.002) 

MEASUREMENT 

200 rpm (min-1) and wide open throttle 
kPa (kgf/cm2, psi) Nominal 

Minimum 
Maximum variation 

STANDARD (NEW) 

Valve clearance (Cold) 

Valve stem O.D. 

Cylinder head Warpage 
Height 

Camshaft End play 
Camshaft-to-holder oil clearance 
Total runout 
Cam lobe height 

F22Bl engine IN Primary 
Mid 
Secondary 

EX 
F22B2 engine IN 

EX 
F22B5 engine IN 

EX 
F20B3 engine IN 

EX 

SERVICE LIMIT 

Stem-to-guide clearance IN 
EX 

Valve seat Width IN 
EX 

Stem installed height F22B1 engine IN 
EX 

Except F22B1 engine IN 
EX 

Valve spring Free length F22B1 engine IN 
EX 

I Except F22B1, F22B5 engines IN 

I F22B5 engine IN 

EX 

Valve guide I.D. IN 
EX I ln&alled height F22B1 engine IN 
EX 

1 Except F22B1 engine IN 
EX 

I Rocker arm I Arm-to-shaft clearance F22B1 engine IN 
EX 

Except F22B1 engine IN 
EX 

* I :  Except Associated Spring manufactured valve spring 
*2: Associated Spring manufactured valve spring 
'3: CHUO HATSUJO manufactured valve spring 
"4: NlHON HATSUJO manufactured valve spring 



Unit o f  length: m m  (in) 

I- 
Engine Block - Section 7 

1 MEASUREMENT I STANDARD (NEW) I SERVICE LIMIT 

0.07 (0.003) max. 
85.010 - 85.020 (3.3468 - 3.3472) 
85.000 - 85.010 (3.3465 - 3.3468) 

Cylinder block Warpage of deck surface 
Bore diameter 

Bore taoer 

[bot tom of skirt / Letter B 
Clearance in  cy l~nder 
Groove width (For ring) Top 

Second 
Oil  

I ~ e b o r i n ~  limit - 1 0.5 (0.02) 

Ring end gap 

Piston I Skirt O.D. at 21 m m  (0.8 in) f rom]  N o  letter 1 84.980 - 84.990 (3.3457 - 3.3461) 1 84.970 (3.3453) 

I 

TOP 
Second 
Oil 

0.13 (0.005) 
0.13 (0.005) 

0.035 - 0.060 (0.0014 - 0.0024) 
0.030 - 0.055 (0.0012 - 0.0022) 

Piston ring 

I I I 

51.0 (2.01) 
48.0 (1.89) 
0.15 - 0.30 (0.006 - 0.01 2) 

49.984 - 50.008 (1.9679 - 1.9688) 
49.976 - 50.000 (1.9676 - 1.9685) 
49.972 - 49.996 (1.9674 - 1.9683) 
49.988 - 50.012 (1.9680 - 1.9690) 

47.976 - 48.000 (1.8888 - 1.8898) 
44.976 - 45.000 (1.7707 - 1.7717) 
0.005 (0.0002) max. 
0.005 (0.0002) max. 
0.10 - 0.35 (0.004 - 0.01 4) 
0.03 (0.001) max. 

Ring-to-groove clearance TOP 
Second 

Connecting rod 

Crankshaft 

I 

Piston Pin 

Pin-to-rod interference 
Small end bore diameter 
Large end bore diameter 

Nominal Except F20B3 engine 
F20B3 engine 

End play installed on crankshaft 

Main journal diameter No. 1 and 4 journals 
No. 2 journal 
No. 3 journal 
No. 5 journal 

Rod journal diameter 
Except F20B3 engine 
F20B3 engine 

Taper 
Out-of-round 
End play 
Runout 

21.994 - 22.000 (0.8659 - 0.8661) 
0.010 - 0.022 (0.0004 - 0.0009) 

O.D. 
Pin-to- ist ton clearance 

Bearings 

Balancer shaft 

- 
- 

Main bearing-to-journal oil clearance 
No. 1 and 4 journals 
No. 2 journal 
No. 3 journal 
No. 5 journal 

Rod bearing-to-journal oil clearance 
Except F20B3 engine 
F20B3 engine 

Journal diameter No. 1 front journal 
No. 1 rear journal 
No. 2 front and rear journals 
No. 3 front and rear journals 

Journal taper 
End play Front 

Rear 
Total runout 
Shaft-to-bearing oil clearance 

No. 1 front, No. 3 front and rear journals 
No. 1 rear journal 
No. 2 front and rear journals 

0.013 - 0.037 (0.0005- 0.0015) 
0.021 - 0.045 (0.0008 - 0.0018) 
0.025 - 0.049 (0.0010 - 0.0019) 
0.009 - 0.033 (0.0004 - 0.001 3) 

0.021 - 0.049 (0.0008 - 0.0019) 
0.015 - 0.043 (0.0006 - 0.0017) 

42.722 - 42.734 (1.6820 - 1.6824) 
20.938 - 20.950 (0.8243 - 0.8248) 
38.712 - 38.724 (1.5241 - 1.5246) 
34.722 - 34.734 (1.3670 - 1.3675) 
0.005 (0.0002) 
0.10 - 0.40 (0.004 - 0.016) 
0.04 - 0.15 (0.002 - 0.006) 
0.02 (0.001) 

0.066 - 0.098 (0.0026 - 0.0039) 
0.050 - 0.075 (0.0020 - 0.0030) 
0.076 - 0.108 (0.0030 - 0.0043) 



Standards and Service Limits 
Engine Block - Section 7 I 

1 1 MEASUREMENT 1 STANDARD (NEW) 1 SERVICE LIMIT 1 
Balancer shaft 
bearing 

r Engine Lubrication - Section 8 1 

No. 1 front journal 
No. 1 rear journal 
No. 2 front and rear journals 
No. 3 front and rear iournals 

Engine oil 

Oil pump 

42.800 - 42.820 (1.6850 - 1.6858) 
21.000 - 21.013 (0.8268 - 0.8273) 
38.800 - 38.820 (1.5276 - 1.5283) 
34.800 - 34.820 (1.3701 - 1.3709) 

Relief valve 

42.83 (1.686) 
21.02 (0.828) 
38.83 (1.529) 
34.83 (1.371) 

MEASUREMENT 

Capacity F22B1 engine 
e (US qt. I ~ P  qt) 

Except F22B1 engine 

Inner-to-outer rotor clearance 
Pump housing-to-outer rotor clearance 
Pump housing-to-rotor axial clearance 

,- Cooling - Section 10 I 

Pressure setting at engine oil temp. 80°C (176°F) 
kPa (kgf/cm2, psi) at idle 

at 3.000 ram (min-') 

STANDARD (NEW) 

69 (0.7, 10) min. 
340 (3.5. 50) min. 

SERVICE LIMIT 

Radiator 

Radiator cap 

Thermostat 

Cooling fan 

5.6 (5.9, 4.9) for engine overhaul 
4.3 (4.5, 3.8) for oil change, including filter 
4.0 (4.2, 3.5) for oil change, without filter 
4.9 (5.2, 4.3) for engine overhaul 
3.8 (4.0, 3.3) for oil change, including filter 
3.5 (3.7, 3.1) for oil change, without filter 

MEASUREMENT 

toolant capacity Y (US qt, Imp qt) 
Including engine, heater, 
cooling line and reservoir 

Reservoir caaacitv: 0.6 P (0.63 US at, 0.53 I ~ D  at) 

0.02 - 0.16 (0.001 - 0.006) 
0.10 - 0.19 (0.004 - 0.007) 
0.02 - 0.07 (0.001 - 0.003) 

STANDARD (NEW) 

MTT: 6.9 (7.4, 6.1) for overhaul 
: 5.4 (5.7, 4.8) for coolant change 

A / l  : 6.8 (7.3, 6.0) for overhaul 
: 5.3 (5.6, 4.7) for coolant chanqe 

Opening pressure kPa (kgf/crn2, psi) 

Start to open "C (OF) 
Fully open "C (OF) 
Valve lift at fully open 

Thermoswitch "ON" temperature "C (OF) 
Thermoswitch "OFF" temperature O C  (OF) 
Fan timer "ON" temperature "C (OF) 
Fan timer "OFF" temperature O C  (OF) 

0.20 (0.008) 
0.21 (0.008) 
0.12 (0.005) 

93 - 123 (0.95 - 1.25, 14 - 18) 

70 - 80 (169 - 176) 
90 (1 94) 
8.0 (0.31) min. 

90 - 96 (194 - 205) 
Subtract 2 - 7 (4 - 13) from actual "ON" temperature 
103 - 109 (217 - 228) 
Subtract 4 - 9 (7 - 16) from actual "ON" temperature 



Unit of length: m m  (in) 
Fuel and Emissions - Section 11 

Fuel tank 

Engine 

Pressure regulator 

Capacity e (US gal, Imp gal) 

ldle speed with headlight and cooling fan off 
rpm (min-l) 

F2281, F22B2 engines 
700 f 50 (M/T: neutral) 
700 f 50 (W: I@ or position) 
F20B3, F22B5 engines 
770 f 50 (M/T: neutral) 
770 _+ 50 IM: or position) 

1,400 f 200 (M/T: neutral) 
1,400 + 200 (An: or position) 

0.1 rnax. 

MEASUREMENT 

Pressure with regulator vacuum hose disconnected 
kPa Ikgf/cm2, psi) 

Fast idle rpm (min-l) 

STANDARD (NEW) 

265 - 314 (2.7 - 3.2, 38 - 46) 

ldle CO % 

Clutch - Section 12 I 

MEASUREMENT STANDARD (NEW) 

RHD: 209 (8.2), LHD: 184 (7.2) 
142.5 - 152.5 (5.6 - 6.0) 
9 - 15 (0.4 - 0.6) 
RHD: 99 (3.9) rnin. 
LHD: 74 (2.9) rnin. 

SERVICE LlMlT 

Clutch pedal Pedal height 
Stroke 
Pedal play 
Disengagement height 

I 

t o  floor 

to  floor 

Flywheel 

Clutch disc 

r Manual Transmission - Section 13 I 

Pressure plate 

Clutch surface runout 

Rivet head depth 

STANDARD (NEW) I SERVICE LIMIT 

Thickness 

Warpage 
Diaphragm spring finger alignment 

Transmission oil 1.9 (2.0, 1.7) for oil change 
2.0 (2.1, 1.8) for overhaul 

0.10 - 0.16 10.004 - 0.006) 
27.977 - 27.990 (1.101 5 - 1.1020) 
37.984 - 38.000 (1.4954 - 1.4961) 
27.987 - 28.000 (1.1018 - 1.1024) 
0.02 (0.001 i max. 

0.05 (0.002) max. 

1.3 - 1.9 (0.05 - 0.07) 

MEASUREMENT 

Capacity P (US qt, Imp qt) 

I Mainshaft 

0.1 5 (0.006) 

0.2 (0.01) 
8.4 - 9.0 (0.33 - 0.35) 

0.03 (0.001) max. 
0.6 (0.02) max. 

End play 
Diameter of ball bearing contact area 
Diameter of needle bearing contact area 
Diameter of ball bearing contact area 
Runout 

6.0 (0.24) 

0.1 5 (0.006) 
0.8 (0.03) 

Adjust 
27.94 (1.100) 
37.93 (1.493) 
27.94 (1.100) 
0.05 (0.002) 

Mainshaft 3rd and 
4th gears 

I.D. 
End play 
Thickness 

43.009 - 43.025 (1.6933 - 1.6939) 
0.06 - 0.21 (0.002 - 0.008) 

3rd gear 32.42 - 32.47 (1.276 - 1.278) 
4th aear 30.92 - 30.97 (1.217 - 1.219) 

Mainshaft 5th I gear I ~h ickneks  1 30.92 -30.97 (1.217 - 1.219) 

Countershaft I Diameter of needle bearing contact area 1 38.000 - 38.015 (1.4961 - 1.4967) 
Diameter of ball bearing and needle bearing contact 24.987 - 25.000 (0.9837 - 0.9843) 
area 
Diameter of 1st gear contact area 39.984 - 40.000 (1.5742 - 1.5748) 
Runout 0.02 (0.001) max. 

39.93 (1.572) 
0.05 (0.002) 

Adiust 
Countershaft 1st I gear 

47.08 (1.854) 
Adjust 
28.8 (1.13) 

Countershaft 2nd I.D. 
End play 
Thickness 



Standards and Service Limits 
,- Manual Transmission - Section 13 (cont'd) I 

SERVICE LIMIT 

36.50 (1.437) 
41.94 (1.652) 
- 

Spacer collar 
(Countershaft 
2nd gear) 

I 
Spacer collar 
(Mainshaft 4th 
and 5th gears) Length 

I Reverse idler gear I Ear-to-reverse gear shaft clearance 

MEASUREMENT 

I.D. 
O.D. 
Length A 

B 

STANDARD (NEW) 

36.48 - 36.49 (1.4362 - 1.4366) 
41.989 - 42.000 (1.6531 - 1.6535) 
29.02 - 29.04 (1.1425 - 1.1433) 
29.07 - 29.09 (1.1445 - 1 .I 453) 

Syncro ring 

Double cone 
synchro 

Shift arm 

Shift fork 

Reverse shift fork 

Shift arm-to-shaft clearance 
Shift fork diameter at contact area 
Shift-arm-to-shift fork shaft clearance ! ID '  

Ring-to-gear clearance (ring pushed against gear) 

Clearance (ring pushed against gear) 
Outer synchro ring-to-gear 
Synchro cone-to-gear 
Outer svnchro rina-to-svnchro cone 

Finger thickness 
Fork-to-synchro sleeve clearance 

Pawl groove width 
Fork-to-reverse idler gear clearance 
Groove width*' at A 

at B 
Fork-to-Sthlreverse shift shaft c l ea ran~e*~  

at A' 
at B' 

Shaft outer diameter 
Shift arm cover clearance 

0.85 - 1.1 0 (0.033 - 0.043) 

0.95 - 1.68 (0.037 - 0.066) 
0.5 - 1 .O (0.02 - 0.04) 
0.5 - 1 .O (0.02 - 0.04) 

0.40 (0.016) 

0.6 (0.02) 
0.3 (0.01) 
0.3 (0.01) 

Shift lever 

Interlock 

* I :  Measuring points *2: Measuring points 

O.D. 
Transmission housing clearance 

Bore diameter 
Shift arm clearance 

15.941 - 15.968 (0.6276 - 0.6287) 
0.027 - 0.139 (0.001 1 - 0.0055) 

16.00 - 16.05 (0.630 - 0.632) 
0.032 - 0.109 (0.0013 - 0.0043) 

- 
- 
- 
- 



,- Automatic Transmission - Section 14 Unit of length rnm (in) 
I 

880 (9.0, 130) 780 (8.0, 11 0) 
throttle more than 218 open throttle more than 218 1 oDen 

Transmission 
fluid 

Hydraulic 
pressure 
kPa (kgflcrn2, psi) 

3rd and 2nd clutch pressure at 2,000 rprn (min-l) 
in position I ~ ~ ~ % ~ ; ~ ~ ~ ~ - c ~ o s ~ ~  

440 (4.5, 64) 
throttle fully-closed 

I 

MEASUREMENT 

Capacity P (US qt, Imp qt) 

Line pressure at 2,000 rprn (min-l) 
in or position 

4th clutch pressure at 2,000 rprn (min-l) 
in position 

880 (9.'0, 130) 780 (8.0, 11 0) 
throttle more than 218 open throttle more than 218 

open 

2nd clutch pressure at 2,000 rprn (rnin-l) 1 830 - 880 (8.5 - 9.0, 120 - 130) 1 780 (8.0, 110) 

STANDARD (NEW) 

in position 

1st and 1st-hold clutch pressure 1 830 - 880 (8.5 - 9.0, 120 - 130) 1 780 (8.0, 110) 

SERVICE LIMIT 

I Stall speed rprn imin-l) (Check with car on level ground) 
F20B3 engine 

6.0 (6.3, 5.3) for overhaul 
2.4 (2.5, 2.1) for fluid change 

at 2,000 rprn in position 

Throttle B pressure Throttle fully closed 
Throttle fullv ooen 

F22B1, ~ 2 2 ~ 2 ,  F22B5 engines 1 2,650 1 2,500 - 2,800 
Clutch I Clutch initial clearance 1st-hold 1 0.80 - 1 .OO (0.031 - 0.039) - 

830 (8.5, 120) 
throttle fully-closed 

I 
880 (9.0, 130) 
throttle more than 218 open 

520 (5.3, 75) 
throttle fully-closed 

I 

lst, 2nd 
3rd, 4th 

Clutch return spring free length 1st. 2nd, 3rd, 4th 
Clutch disc thickness 
Clutch plate thickness lst, 1st-hold 

2nd 
3rd, 4th 

Clutch end plate thickness Mark 1 
Mark 2 
Mark 3 
Mark 4 
Mark 5 
Mark 6 
Mark 7 
Mark 8 
Mark 9 

780 (8.0, 11 0) 
throttle more than 218 
open 

460 (4.7, 67) throttle 
fully-closed 

I 

0 (0, 0) 
830 - 880 (8.5 - 9.0. 120 - 130) 

Valve body 

- 
780 (8.0. 110) 

Shifting device, 
parking brake and 
throttle control 
system 

Stator shaft needle bearing contact I.D. 
Torque converter side 
Oil pump side 

Oil pump gear thrust clearance 
Oil pump gear-to-body clearance Drive 

Driven 
Oil pump driven gear I.D. 
Oil pump shaft O.D. 

Reverse shift fork finger thickness 
Parking brake pawl 
Parking brake gear 
Throttle cam stopper heighte 

31.5 (1.24) 
Until grooves worn out. 
Discoloration 
Discoloration 
Discoloration 

Discoloration 

t 
Discoloration 

Wear or damage 

Wear or damage 
Wear or darnaae 

5.40 (0.213) 
Wear or 
other defect 



Standards and Service Limits 

r Automatic Transmission - Section 14 (cont'd) 

I MEASUREMENT I STANDARD (NEW) 1 SERVICE LIMIT 

Regulator valve Sealing ring contact I.D. 1 body I 

Servo body 

I Accumulator bodv 1 Sealinn rina contact I.D. 1 32.000 - 32.013 (1.2598 - 1.2604) 1 32.050 (1.26181 1 

Shift fork shaft bore I.D. 

Shift fork shaft valve bore I.D. 

I Stator shaft I Sealina rina contact I.D. 1 29.000 - 29.013 (1.1417 - 1.1422) 1 29.050 (1.1437) I 
Transmission Diameter of needle bearing contact area 

On mainshaft of stator shaft 
On mainshaft of 3rd gear collar 
On mainshaft of 4th gear collar 
On countershaft of 1st gear collar 
On countershaft of 4th gear 
On countershaft of parking gear 
On countershaft of reverse gear 
On secondary shaft of 1st gear 
On secondary shaft of 2nd gear 
On reverse idler gear shaft 

Inside diameter 
Mainshaft 3rd gear 
Mainshaft 4th gear 
Countershaft 1st gear 
Countershaft 4th gear 
Countershaft reverse gear 
Countershaft idler gear 
Secondary shaft 1st gear 
Secondary shaft 2nd gear 
Reverse idler gear 
Reverse idler gear shaft holder 

Wear or damage 

Wear or damaae 

Mainshaft 3rd gear collar length 
Mainshaft 4th gear collar length 
Countershaft 1st gear collar length 
Thrust washer thickness 

Countershaft 1st gear 
Countershaft idler gear 

Countershaft parking gear length 
Secondary shaft 1st gear distance collar 
length 
Secondary shaft 2nd gear thrust washer 

Wear or damage 
Wear or damage 
Wear or damage 

Wear or damage 
Wear or damage 
Wear or damage 

Wear or damage 

thickness ( 4.35 - 4.45 (0.1713 - 0.1752) / Wear or damage 
Secondary shaft 2nd gear spline washer 1 4.02 - 4.05 (0.158 - 0.159) 
thickness 

- 
4.07 - 4.10 (0.160-0.161) 
4.12- 4.15 (0.162-0.163) 
4.17 - 4.20 (0.164 - 0.165) 
4.22 - 4.25 (0.166 - 0.167) 
4.27 - 4.30 (0.168 - 0.169) 
4.32 - 4.35 (0.170- 0.171) 
4.37 - 4.40 (0.172 - 0.173) 
4.42 - 4.45 (0.174 - 0.175) 

- 
- 
- 
- 
- 
- 
- 
- 



- Automatic Transmission - Section 14 - 

I MEASUREMENT 

Spring Regulator valve spring A 
Regulator valve spring B 
Stator reaction spring 
Torque converter check valve spring 
Relief valve spring 
Cooler relief valve spring 
2nd orifice control valve spring 
Orifice control valve spring 
Servo control valve spring 
4th exhaust valve spring 
Throttle valve B adjusting spring 
Throttle valve B spring 

1-2 shift valve spring 
2-313-4 shift valve spring 
1st-hold accumulator spring 
1st accumulator spring A 
1st accumulator spring B 
4th accumulator spring 
2nd accumulator spring 
3rd accumulator spring 
Lock-up shift valve spring 
Lock-up t iming valve spring 
CPC valve spring 
Modulator valve spring 
Lock-up control valve spring 

3rd kick-down valve spring 
Main orifice control valve spring 

Differential (Manual transmission) - Section 15 

I MEASUREMENT 1 STANDARD (NEW) I SERVICE LIMIT 

Unit of length: m m  (in) 

Wire Dia. 

1.8 (0.071 ) 
1.8 (0.071) 
4.5 (0.177) 
1.1 (0.043) 
1 .O (0.039) 
1.1 (0.043) 
0.6 (0.024) 
0.7 (0.028) 
I .O (0.039) 
0.8 (0.031 ) 
0.8 (0.031) 
1.4 (0.055) 
1.4 (0.055) 
1.4 (0.055) 
0.9 (0.035) 
0.9 (0.035) 
4.0 (0.157) 
2.3 (0.091) 
1.8 (0.071) 
2.9 (0.114) 
3.5 (0.138) 
2.9 (0.114) 
0.9 (0.035) 
0.8 (0.031) 
1.4 (0.055) 
1.4 (0.055) 
0.7 (0.028) 
0.7 (0.028) 
1.0 (0.039) 
1.1 (0.043) 

- 
0.15 (0.006) 

Adjust 

Differential 

Differential 
pinion gear 

r Differential (Automatic transmission) - Section 15 I 

STANDARD 

O.D. 

14.7 (0.579) 
9.6 (0.378) 
35.4 (1.394) 
8.4 (0.331) 
8.4 (0.331) 
8.4 (0.331) 
6.6 (0.260) 
6.6 (0.260) 
8.1 (0.319) 
7.1 (0.280) 
6.2 (0.244) 
8.5 (0.335) 
8.5 (0.335) 
8.5 (0.335) 
8.6 (0.339) 
7.6 (0.299) 
25.0 (0.984) 
16.3 (0.642) 
6.3 (0.248) 
22.0 (0.866) 
22.0 (0.866) 
17.5 (0.689) 
7.6 (0.229) 
6.6 (0.260) 
9.4 (0.370) 
9.4 (0.370) 
6.6 (0.260) 
6.6 (0.260) 
7.6 (0.299) 
7.1 (0.280) 

Pinion shaft contact area I.D. 
Carrier-to-pinion clearence 
Driveshaft contact area I.D. 
Carrier-to-driveshaft clearance Right 

Left 

Backlash 
I.D. 
Pinion gear-to-pinion shaft clearance 

I Differential taper roller bearing preload 
Startina toraue N-m (kafcm, lbf-in) 

(NEW) 

Free Length 

88.6 (3.488) 
44.0 (1.732) 
30.3 (1.193) 
38.2 (1.504) 
39.1 (1.539) 
46.8 (1.843) 
66.4 (2.614) 
52.5 (2.067) 
52.6 (2.071) 
48.8 (1.921) 
30.0 (1.181) 
41.5 (1.634) 
41.5 (1.634) 
41.6 (1.638) 
40.4 (1.591) 
57.0 (2.244) 
64.7 (2.547) 
109.6 (4.315) 
70.5 (2.776) 
90.1 (3.547) 
91 .O (3.583) 
99.6 (3.921) 
73.7 (2.902) 
51.1 (2.012) 
33.0 (1.299) 
33.0 11.299) 
36.3 (1.429) 
38.1 (1.500) 
48.3 (1.902) 
49.1 (1.933) 

18.000 - 18.018 (0.7087 - 0.7094) 
0.017 - 0.047 (0.0007 - 0.0019) 
28.005 - 28.025 (1.1026 - 1 .I 033) 
0.025 - 0.066 (0.0010 - 0.0026) 
0.055 - 0.091 (0.0022 - 0.0036) 
0.05 - 0.1 5 (0.002 - 0.006) 
18.042 - 18.066 (0.7103 - 0.71 13) 
0.055 - 0.095 (0.0022 - 0.0037) 

Differential taper roller bearing preload 
Starting torque N-m (kgfscm, lbf-in) 

Differential 
carrier 

Differential 
pinion gear 

For new bearing 2.7 - 3.9 (28 - 40, 24 - 35) 
For used bearing 2.5 - 3.6 (25 - 37, 22 - 32) I 2%:: 

No. of  Coils 

16.5 
12.7 
1.92 
14.0 
15.1 
17.0 
25.0 
18.4 
22.4 
17.2 
8.0 
10.5 
11.2 
12.4 
14.5 
26.8 
7.3 
20.0 
15.3 
10.9 
10.8 
16.1 
32.0 
14.7 
10.5 
10.5 
14.1 
14.1 
15.6 
22.7 

1.4-2.5 114-26, 12-23] 

MEASUREMENT 

Pinion shaft contact area I.D. 
Carrier-to-pinion clearence 
Driveshaft contact area I.D. 
Carrier-to-driveshaft clearance 

Backlash 
t.D. 
Pinion aear-to- ini ion shaft clearance 

STANDARD (NEW) 

18.000 - 18.018 (0.7087 - 0.7094) 
0.013 - 0.047 (0.0005 - 0.001 9) 
28.005 - 28.025 (1.1026 - 1.1033) 
0.025 - 0.066 (0.0010 - 0.0026) 
0.08 - 0.15 (0.003 - 0.006) 
18.042 - 18.066 (0.7103 - 0.71 13) 
0.055 - 0.095 (0.0022 - 0.0037) 

SERVICE LIMIT 

- 

0.1 (0.004) 
- 
0.12 (0.005) 
- 
- 
0.12 (0.005) 



Standards and Service Limits 
r Steering - Section 17 I 

I I N (kaf. lbf) Enaine runnina 1 29 (3.0. 6.6) I 

MEASUREMENT 

play at steering wheel circumference 
Starting load at steering wheel circumference 

I Gear box 
Angle of rack-guide-screw loosened from locked posi- 20" ?r 5" I tion 

STANDARD (NEW) 

0 - 10 (0 - 0.39) 

Power steering 
fluid 

I I 

Power steering 
belt* 

Recommended fluid 
Fluid capacity 

6,400 - 7,400 (65 - 75, 924 - 1,067) Pump 

I Honda power steering fluid-V 
For overhaul 1.1 (1.16, 0.97) 

Pump pressure with shut-off valve closed 
kPa (kaf/cm2. ~ s i )  

I Measured with belt tension aauae 1 740 - 880 (75 - 90. 165 - 198) with new belt I 

e (US qt, l i p  qt) For fluid change 

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

Belt tension N (kgf, lbf) 

,- Suspension - Section 18 I 

0.4 (0.42, 0.35) 

13.0 - 16.0 (0.51 - 0.63) with used belt 
11.0 - 12.5 (0.43 - 0.49) with new belt 

390 - 540 (40 - 55,88 - 121) with used belt 

Wheel 
afignment 

Wheel bearing 

Wheel 

MEASUREMENT 

Camber Front 
Rear 

Caster Front 
Total toe Front 

Rear 
Front wheel turnina anale Inward wheel - - 

Outward wheel 

End plav Front . . 
Rear 

Rim runout Aluminum wheel Axial 
Radial 

Steel wheel Axial 
Radial 

STANDARD (NEW) 

-oOoO' * l o  
-0°25' f 30' 
3"00' f lo 
0 * 3  (0 k 0.12) 
IN 2 f 2 (0.08 * 0.08) 
39"OO' * 2" 
30°00' (Reference) 

0 - 0.05 (0 - 0.002) 

r Brakes - Section 19 I 

Free play 1 1 - 5 (1116 - 13/64) 

Master cvlinder 1 Piston-to-pushrod clearance 1 0 - 0.4 (0 - 0.02) 

Disc brake 

STANDARD (NEW) 

To be locked when pulled Disc: 7 - 11 notches 
Drum: 4 - 8 notches 

LHD: 192 (7.56). RHD: 167 (6.57) 
LHD: 193 (7.60). RHD: 168 (6.61) 

Parking brake 
lever 

Foot brake pedal 

Disc thickness 

MEASUREMENT 

Play in stroke at 200 N (20 kgf, 44 Ibf) 
lever force 

Pedal height (With floor mat removed) M/T 
AfT 

Disc runout 

Disc parallelism 
Pad thickness 

Front 
Rear 
Front 
Rear 
Front and rear 
Front 
Rear 

STANDARD (NEW) 1 SERVICE LIMIT 

Drum brake 

Brake booster 

Drum I.D. 
Lining thickness 

219.9 - 220.0 (8.657 - 8.661) 
3.9 - 4.5 (0.15 - 0.18) 

221 (8.700) 
2.0 (0.08) 

Characteristics at 200 N (20 kgf, 44 Ibf) pedal force 

Vacuum 
kpa (mm H ~ ,  in H ~ )  

Minimum line pressure kPa (kgf/cm2, psi) 

Except 8"+ 9" master power 
with ABS 

8"+ 9" master power with 
ABS 



Unit of length: m m  (in) 

r Air Conditioning - Section 22 

1 MEASUREMENT I STANDARD (NEW) 

Air conditioning 
system 

Lubricant type: 
NIPPONDENSO: ND-OIL8 (PIN 38899 - PR7 - 003) 
HADSYS: Dn. SlOX (PIN 38899 - POA - 003) 
Lubricant capacity Condenser 
me (fl oz, Imp oz) Evaporator 

Line or hose 
Receiver 

Compressor 
(NIPPONDENSO) 

Lubricant type: ND-OIL8 (PIN 38899 - PR7 - 003) 
Lubricant capacity mP (fl oz, Imp oz) 
Stator coil resistance at 20°C (68°F) i2 
Pulley-to-pressure plate clearance 

Compressor 
(HADSYS) 

Lubricant type: Dn. SlOX (PIN 38899 - POA - 003) 
Lubricant capacity mP (fl oz, Imp oz) 
Field coil resistance at 20°C (68OF) D 
Pulley-to-pressure plate clearance 

160 +iO (5 1/3 '2d3 5.6 +t7) 
2.85 - 3.15 
0.5 0,: (0.02 $ : 8 3  

Compressor belt* 

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

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

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

8.0 - 10.5 (0.31 - 0.41) with used belt 
5.0 - 7.0 (0.20 - 0.28) with new belt 

440 - 590 (45 - 60,99 - 132) with used belt 
930 - 1,130 (95 - 115, 209 - 254) with new belt 



Standards and Service Limits 
Electrical - Section 23 

1 MEASUREMENT 1 STANDARD (NEW) 

Ignition coil Rated voltage V 
Primary winding resistance at 20°C (68°F) D 

Secondary winding resistance at 20°C (68°F) kn 

12 
F22B1 engine: 0.4 - 0.6 
F22B2 engine: 0.6 - 0.8 
Except F22B1 and F22B2 engines: 0.6 - 0.8 
F22B1 engine: 22.4 - 33.6 
F22B2 engine: 14.4 - 21.6 
Exceot F22B1 and F22B2 enaines: 13 - 19 

Ignition wire I Resistance at 68°F (20°C) kD 1 25 max. 

Spark plug I Type ] See Section 23 

Ignition timing At idling 
"BTDC (Red) -rpm (min-l) 

Starter M F  

n/r 

Alternator belt*3 

Alternator 

OutputlManufacturer 
Commutator mica depth 
Commutator runout 
Commutator O.D. 
Brush length 
Brush spring tension (new) N (kgf, Ibf) 

OutputlManufacturer 
Commutator mica depth 
Commutator runout 
Commutator O.D. 
Brush length I Brush spring tension (new) N (kgf, Ibf) 1 16 - 18 (1.6- 1.8, 3.5 -4.0) 

* I :  F22B1, F22B2 engines 

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

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

Output 13.5 V at hot A 
Coil resistance (rotor) at 20°C (68°F) kt2 
Slip ring O.D. 
Brush length 
Brush spring tension N (knf, Ibf) 

'2: F20B3, F22B5 engines 
*3: When using a new belt, adjust deflection or tension to new values. Run the engine for 5 minutes then turn it off. 

Readjust deflection or tension t o  used belt values. 
*4: F20B3, F22B2, F22B5 engines 
*5: F22B1 engine 
*6: F22B1 engine 

15 + 2 - 770 f 50 (m; or position)*2 

10.5 - 12.5 (0.41 - 0.49) with used belt 
8.0 - 10 (0.31 - 0.39) with new belt 

290 - 440 (30 - 45.66 - 99) with used belt 
540 - 740 (55 - 75, 120 - 170) with new belt 

STANDARD (NEW) 

80X4, 90*= 
2.8-3.0 (0.11 -0.12) 
14.4 (0.57) 
10.5 (0.41) 
2.9-3.5 (0.30-0.36. 0.66-0.77) 

SERVICE LIMIT 

14.0 (0.55) 
1.5 (0.002) 
- 



Design Specifications 

(cont'd) 

DIMENSIONS 

WEIGHT 

ENGINE 

ITEM 

Overall Length 
Overall Width 
Overall Height 
Wheelbase 
Track FrontIRear 
Ground Clearance 
Seating Capacity 

Curb Weight KE: 2.0i LS MlT 
European Model Alr 
(KE. KG) 2.2i ES M K  

A/r 
KG: 2.0i LS M/T 

AfT 
2.0i ES M K  

A/T 
2.2i ES M K  

A n  
Except European Model DX A/T 
(KH) LX A/T 

EX A/r 
Weight Distributions (FrontIRear) 
European Model KE: 2.0i LS M/T 
(KE, KG) Air 

2.2i ES M/T 
Af-r 

KG: 2.0i LS M K  
n/r 

2.0i ES MTT 
Air 

2.2i ES M/T 
Alr 

Except European Model DX 
(KH) LX A/T 

EX A/T 
TY pe F22Bl engine 

Except F22B1 engine 

Cylinder Arrangement 
Bore and Stroke 

F20B3 engine 
F22B1, F22B2, F22B5 engines 

Displacement 
F20B3 engine 
F22B1, F22B2, F22B5 engines 

METRIC 

4,675 rnrn 
1,780 m m  
1,390 rnrn 
2,715 mrn 

1,51511,500 mrn 
160 rnm 

1320 kg 
1345 kg 
1335 kg 
1360 kg 
1295 kg 
1320 kg 
1330 kg 
1355 kg 

13 15/1330" 
1340/1355" 

1280 
1310/1325'2 
1360/1370'3 

8001520 kg 
830151 5 kg 
825151 0 kg 
8551505 kg 
7901505 kg 
8201500 kg 
8151515 kg 
8451510 kg 

81 0 (820")/505 (510*2) kg 
840 (850*')1500 (505'') kg 

8001480 kg 
825 (810.2)1485 kg 

855 (860*3)1505 (51W3) kg 

Water-cooled, 

ENGLISH 

184.1 in 
70.1 in 
54.7 in 
106.9 in 

59.6159.1 in 
6.3 in 

Five 

2910 Ibs 
2965 1 bs 
2943 1 bs 
2998 Ibs 
2855 1 bs 
2910 Ibs 
2932 Ibs 
2987 Ibs 

289912932 Ibs 
295412987 Ibs 

2822 
28881292 Ie2 
2999/3020*3 

176411146 Ibs 
183011 135 Ibs 
181911124 Ibs 
1885/1113 Ibs 
1742/1113 Ibs 
180811 102 Ibs 
I79711135 Ibs 
I86311124 Ibs 

1786 1 1808'1)11 113 (1 124") Ibs 
1852 (1874")/1102 (1113") Ibs 

176411058 Ibs 
1819 (1852'2)/1069 Ibs 

1885(1896'3)/1114 (I l2C3) Ibs 

4-stroke SOHC 

NOTES 

"With SRS 
airbag system 
and leather 
*2With ABS 
'3With leather 

"With SRS 
airbag system 
and leather 
'2With ABS 
*3With leather 

VTEC gasoline engine 
Water-cooled, 4-stroke SOHC 

gasoline engine 
lnline 4-cylinder, transverse 

85.0 x 88.0 rnm 
85.0 x 95.0 rnm 

1,997 cm3 (rnf ) 
2,156 crn3 (mP) 

3.35 x 3.46 in 
3.35 x 3.74 in 

122 cu-in 
132 cu-in 



Design Specifications 
I - - - & r J \  - (con1 ui 

ENGINE 
(cont'd) 

STARTER 

CLUTCH 

TRANSMISSION 

ITEM 

Compression Ratio 
F20B3 engine 
F22B1, F22B2 engines 
F2285 engine 

Valve Train F22B1 engine 

Except F22B1 engine 

Lubrication System 
Oil Pump Displacement 
at 6,000 engine rpm (min-l) 
Water Pump Displacement 
at 6,000 engine rpm (min-l) 
Fuel Required 

F22B1, F22B2, engines 

F20B3, F22B5 engines 

Type 
Normal Output MTT 

A/r 
Normal Voltage 
Hour Rating 
Direction of Rotation 
Weight 

Type M F  
A/r 

Facing Area M/T 

Type M K  
A n  

Primary Reduction TypeIRatio 

Manual Transmission 

Gear Ratio I st 
2nd 
3rd 
4th 
5th 
Reverse 

Final Reduction Gear Ratio 

Type 

METRIC ENGLISH NOTES 

9.0 : 1 
8.8 : 1 
9.8 : 1 

Belt driven, SOHC VTEC 
4 valve per cylinder 
Belt driven, SOHC 

4 valve per cylinder 
Forced and wet sump, trochoid pump 

73.5 P (77.7 US qt, 64.7 Imp qt)/minute 

160 P (169 US qt, 141 Imp q t h i n u t e  

UNLEADED gasoline with a Research 
Octane Number (RON) of 91 or higher 

Premium UNLEADED gasoline with a Research 
Octane Number (RON) of 95 or higher 

Gear reduction 
1.4 kW 
1.6 kW 
12 V 

30 seconds 
Clockwise as viewed from gear end 

3.7 kg 8.2 Ibs 

Single plate dry, diaphragm spring 
Torque converter 

217 cm2 33.6 sq-in 

Synchronized 5-speed forward, 1 reverse 
Electronically controlled 

4-speed automatic. 1 reverse 
Direct/l : 1 

F20B3, 
F2285 

engines 

3.307 
1.809 
1.230 
0.933 
0.757 
3.000 

4.266 

Single helical gear 



NOTES 

Except F22B1 
engine 

F22B1 engine 

At 20°C (68°F) 

TRANSMISSION 
(cont'd) 

AIR 
CONDITIONING 

STEERIE 
SYSTEM 

ENGLISH 

F22B1, F22B2 
engines 

2.736 
1.483 
1.026 
0.674 
2.047 

4.133 

ITEM 

Automatic Transmission 

Gear Ratio I st 
2nd 
3rd 
4th 
Reverse 

Final Reduction Gear Ratio 

METRIC 

F20B3, 
F22B5 

engines 

2.736 
1.333 
1.026 
0.731 
2.047 

4.285 

TY pe 

Cooling Capacity 

Compressor Type/Manufacturer 
No. of Cylinder 
Capacity 
Max. Speed 
Lubricant Capacity 

Lubricant Type 

Compressor TypeIManufacturer 
No. of Cylinder 
Capacity 
Max. Speed 
Lubricant Capacity 

Lubricant Type 

Condenser TY pe 

Evaporator Type 

Blower Type 
Motor Input 
Speed Control 
Max. Capacity 

Temperature Control 

Compressor Clutch Type 
Power Consumption 

Refrigerant Type 
Quantity 

Type 
Overall Ratio 
Turns, Lock-to-Lock 
Steering Wheel Dia. 

Single helical gear 

4,130 Kca l/h 16,400 BTUIh 

Swash-plate/NIPPONDENSO 
10 

170 mf l rev 1 10.4 cu-infrev 
7,600 rpm (rnin-') 

160mP 5 113fl oz, 1 5.6 Imp 02 

ND-OIL8 (PIN 38899 - PR7 - 003) 

Swash-plate/HADSYS 
7 

170 ml'lrev 1 10.4 cu-inlrev 
7,800 rpm (min-') 

160 m f  5 1/3fl oz 1 5.6 Imp oz 
Dn. SlOX (PIN 38899 - POA - 003) 

Corrugated fin 

Corrugated f in 

Sirocco fan 
200 W/12 V 

4-speed 
480 m3/h ( 1 6 , 9 0 0 ~ ~ - f t / h  

Air-mix type 

Dry, single plate, poly-V-belt drive 
40 W max.112 V 

HFC-134a (R-134a) 
650-;a g 18.4-P,,oz 

Power assisted, rack and pinion 
16.3 
3.1 1 

380 mrn 15.0 in  



Design Specifications 

I Rear 1 
SUSPENSION 

ITEM 

Type Front 

Front 1 
WHEEL 
ALIGNMENT 

Shock Absorber Front and Rear 
-* 

Camber Front 
Rear 

I Pad Surface Area 

BRAKE SYSTEM 

Lining Surface Area 
Parkina Brake 

Rear 

Type Front 

Rear I 
Rear I 
Tvoe Rear I 

1 TIRE 1 Size and Pressure 1 
ELECTRICAL Battery 

Starter 
I Alternator 

Fuses 
In Under-dash FuseIRelay Box 
In Under-hood FuseIRelay Box 

I 

In Under-hood ABS FuseIRelay Box 
Headlights Inside 

Outside 
Front Turn Signal Lights 
Front Side Marker Lights 
Front Position Lights 
Side Turn Signal Lights 
Rear Turn Signal Lights 
StopfTaillights 
Rear Side Marker Lights 
High Mount Brake Light 
Back-up Lights 
Interior Lights (Front/Rear) 
Trunk Lights 
Door Coutesy Lights 
Vanity Mirror Light 
Gauge Lights 
Indicator Lights 
lllumination and Pilot Lights 
Heater lllumination Lights 

* I :  2.2i ES (KE, KG), 2.0i ES (KE, KG) and EX models 
*2: Others 

Mechanical actuatina. tear two wheel brakes I 

METRIC ENGLISH 

See tire label (see page 1-9) 

NOTES 

- 

Disk brake 
Drum brake 

lndependent double wishbone, 
coil spring with stabilizer 
lndependent double wishbone, 
coil spring with stabilizer 

Telescopic, hydraulic nitrogen gas-filled 

0" 
-0°25' 

3"OO' 

12 V - 55 AH15 HR 

0 m m  
In 2 m m  

0 in 
In 0.08 in 

Power-assisted self-adjusting 
ventilated disc 

Power-assisted self-adjusting solid disc*' 
Power-assisted self-adjusting drumx2 

49 cm2 x 2 
28 cm2 x 2 
74 cm2 x 2 

7.6 sq-in x 2 
4.3 sq-in x 2 

11.5 sq-in x 2 



Body Specifications 

Unit: mm ( in)  



Maintenance 

Lubrication Points .......................... 4-2 
Maintenance Schedule .................... 4-4 



Lubrication Points 

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

LUBRICATION POINTS 
- - 

LUBRICANT 

Engine 

Transmission Manual 

Automatic 

- - - pp - - - 

Always use a fuel-efficient oil is that says "API Ser- 
vice SG or SH." 
SAE Viscositv: See chart below. 

API Service Grades: SF or SG 
SAE Viscosity: 10  W - 3 0  or 10 W - 4 0  
Honda Premium Formula or DEXRONm I1 
Automatic transmission fluid 

1 3 1 Brake line (Includes Anti-lock brake line) / Brake fluid DOT3 or DOT4 I 
Brake fluid DOT3 or DOT4 

Steerina grease PIN 08733-B070E 

( 6 1 Release fork (Manual transmission) I Urea Grease UM264 (P/N 41  21 1 -PY5-305) 1 
Throttle wire end (Dashboard lower panel hole) 

Throttle cable end (Throttle fink) 
Brake master cylinder pushrod 
Clutch master cylinder pushrod 
Hood hinges and hood latch 
Battery terminals 
Fuel fill lid 
Trunk hinges 
Door hinges, upper and lower 
Door oDen detent 

Silicone grease 

Multi-purpose grease 

Honda power steering fluid-V 

Compressor oil: 
NIPPONDENSO: ND-OIL8 (PIN 38899-PR7-003) 
HADSYS: Dn. S l  OX (PIN 38899-POA-003) 
(For Refrigerant: HFC-134a (R-134a)) 

1 17 1 Rear brake calipers I Rust-preventive agent 

CAUTION: Used engine oil may cause skin cancer if 
repeatedly left in  contact wi th the skin for prolonged 
periods. Although this is unlikely unless you handle used 
oil on a daily basis, i t  is still advisable to thoroughly wash 
your hands w i th  soap and water as soon as possible 
after handling used oil. 

I 

Recommended engine oil 
Engine oil viscosity for 
ambient temperature ranges 
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R = Replace I =Inspect: After inspection, clean, adjust, fill up, repair or replace if necessary. 

Supplemental Restraint System I Inspect system 10 years first registration 



P 
Q Severe Driving Conditions 

The following items must be serviced more frequently on cars normally used under severe driving conditions. 
Refer to the chart below for the appropriate maintenance intervals. 

Severe driving conditions include: 
A: Repeated short distance driving. 
6: Driving in dusty conditions. 
C: Driving in severe cold weather. 
D: Driving in areas using road salt or other corrosive materials. 
E: Driving in rough and/or muddy roads. 
F: Towing a trailer. 

R =Replace C =Clean I = Inspect: After inspection, clean, adjust, fill up, repair or replace if necessary. 

Condition 

A B F 

F 

B . E . 
A 6 D E F 

A 6 D E F 

A B C E F 

B C E 

Operation 

R 

R 

R 

C 

R 

I 

I 

I 

I 

Maintenance Item 

Engine oil and oil filter For European models 

For other than European models 

Transmission oil 

Air cleaner element 

Front brake discs and calipers 

Rear brake discs, calipers and pads 

Clutch release arm travel 

Power steering system 

Interval 

Every 5,000 km (3,000 miles) or 6 months 

Every 5,000 km (3,000 miles) or 3 months 

Every 20,000 k m  (1 2,000 miles) or 12 months 

Every 20,000 k m  (1 2,000 miles) or 1 2 months 

Every 40,000 km (24,000 miles) or 2 4  months 

Every 10,000 k m  (6,000 miles) or 6 months 

Every 20,000 km (1 2,000 miles) or 12 months 

Every 10,000 k m  (6,000 miles) or 6 months 

Every 10,000 km (6,000 miles) or 6 months 
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Outline r Description 

The new F2261 engine is an in-line 4-cylinder SOHC design displacing 2,156 cm3 (131.5 cu-in). It is water cooled and 1 equipped w i t h  a center p lug type pent-roof combust ion chamber. I t  i s  specified t o  use unleaded fuel and uses a 
PGM-FI (Sequential Multiport Fuel Injection) system. This engine incorporates a mechanism called Honda Variable Valve 
Timing and Valve Lift Electronic Control (VTEC) System. 
The design of other engine models are basically the same as F22B1 engine except the displacements and VTEC system. 
This system allows the t iming and lift of  the intake valves to  be changed s im'u~taneousl~.  

F22B1 engine: 



Major Specifications 

Type 

Displacement 

Bore x Stroke 

Compression Ratio 

Cam, Valve Mechanism 

Main Features: 

Water cooled 4-stroke, In-line 4-cylinder gasoline engine 

2,156 cm3 (131.5 cu-in) 

85.0 x 95.0 rnm (3.35 x 3.74 in) 

8.8 : 1 

Single over-head camshaft, VTEC 

Valve Train 

Fuel Supply System 

The cylinder head is made of aluminum alloy, a center plug type, pentroof-shaped combustion chamber is used, and 
the 4-valve system uses 2 intake valves and 2 exhaust valves. 
The camshaft and the valve train are driven by a t iming belt, and the two balancer shafts are driven by a t iming bal- 
ancer belt. 
The cylinder block is made of aluminum alloy using cast iron sleeves. 
The crankshaft is made by forging, is supported at f ive points and has eight balancer weights. 
The balancer shafts employ a gear-type reverse mechanism t o  reduce secondary engine vibration. 
The intake manifold is made of aluminum alloy. 
The electronic fuel injection system is a sequential multipart type. It injects fuel into all four cylinders. The throttle body 
is a one-barrel, side-draft type. 
The ignition system is a fully-transistorized, contactless type. The spark advance is electronic. 
The air cleaner is equipped wi th  a resonator. 
The radiator is a corrugated type, and the cooling fan is electrically powered. 

Belt Driven 

Sequential Multiport Fuel Injection (SF11 



VTEC 
- Description 

This engine has a normal 4 valves per cylinder arrangement. At low engine speed, the primary intake valve operates at 
normal lift while the secondary intake valve opens only slightly to prevent fuel accumulation in the intake port. At high 
engine speed the primary and secondary intake rocker arms are connected to  the mid intake rocker arm to  allow high 
valve lift. A synchronizing piston connects/disconnectsthe three intake rocker arms. Hydraulic pressure against a timing 
piston moves the synchronizing piston A and B one direction, while a stopper piston and return spring moves the syn- 
chronizing piston back when hydraulic pressure is reduced. 

TIMING PLATE 

\ MID ROCKER 
ARM 

SECONDARY 
ROCKER ARM 

SYNCHRONIZING 

SYNCHRONIZING 

TIMING PISTON 

INTAKE VALVE 



A variable valve t iming and lift mechanism is used so the engine achieves both low fuel consumption and high output. 
This system has achieved high combustion efficiency and l o w  fuel consumption in  the low engine speed range while 
maintaining high output equivalent to  that of a conventional 4-valve engine in  the high engine speed range. This was 
made possible by providing a great l i ft difference between the primary intake valve and secondary intake valve in  the low 
engine speed range to create a swirling fuellair f low. 

"TDC = Top Dead Center *BDC = Bottom Dead Center 
0 = Optimum Characteristic 
x = Worst Characteristic 

' Rocker arms with roller bearings reduce friction losses. 

INTAKE 

EXHAUST 

2-valve Engine High Power Engine VTEC Engine 

Primary cam Mid cam 

Rocker Arm 

Primary 

@ Secondary 

@ M i d  

Valve Timing 
(exhaustlintake) 

Valve Lift 

Max. Power 

Low rpm Torque 

Idling Stability 

Fuel consumption 

TY pe 

Roller 

Slider 

Roller 

Rocker A rm 

@ A  

@ B  

TY pe 

Roller 

Roller 

Exhaust Intake Exhaust Intake 

0 

x 

x 

x 

Secondary cam 

0 

0 

0 

0 

x 

0 

0 

0 



VTEC 
Mechanism 

At Low Speed: 

1 As shown, the primary and secondary rocker arms are not connected to  the mid rocker arm, but are driven separately by 
cam lobes A and 6 at different t iming and lift. The lift of  the secondary cam lobe is small so that one intake valve slightly 
opens (one-valve control). Although the mid rocker arm is following the center cam lobe with the lost motion assembly, i t  
has no effect on the opening and closing of  the valves in the low rpm range. 

PRIMARY SECONDARY 
CAM 

CAM \ A C B , 

PRIMARY SECONDARY 
ROCKER AR-M ROCKER ARM 

PISTON / syNcAoNlzlNG\ / PISTON B \ 
STOPPER 

SYNCHRONIZING PISTON 
PISTON A 

PRIMARY CAM 

SECONDARY CAM 

w 

A and B cam lobes 
drive the rocker arms 
separately. 

At High Speed: 

When driving at high speed, the t iming piston moves i n  the direction shown by the arrow in the figure below. As a result, 
the primary, secondary, and m id  rocker arms are linked by 2 synchronizing pistons (like a skewer) and the 3 rocker arms 
move as a single unit. In this state, all the rocker arms are driven by cam lobe C, opening and closing the valves at the 
valve t iming and valve l ift set for high operation. 

MID CAM 

A C 

MID R 
ARM 

HYDRAULIC 
PRESSURE 

M I D  CAM 

w 

Connected bv hvdraulic piston, 
and driven only'by the mid cam. 



- Control System I 
The control system for this mechanism, as shown below, constantly monitors the changes in  engine status such as load, 
rpm and vehicle speed. This information is transmitted to the Engine Control Module (ECM). 

Valve Timing Change Conditions 
Engine Speed: 2,300 - 3,200 rprn (depending on manifold pressure) 
Vehicle Speed: 6.2 mph (10 km/h) or faster 
Engine Coolant Temperature: 50°F (10°C) or higher 
Engine Load: Judged by intake manifold negative pressure 

VTEC PRESSURE SWITCH 

From 
OIL PUMP 



VTEC 
- Explanation of Timing Mechanism Operation 

The var iable valve t im ing  and  l i f t  mechan ism swi tches intake valve operat ion between s ingle valve operat ion a n d  t w o  
valve opera t ion  depending upon  eng ine  speed. T o  he lp  achieve switch-over, a t im ing  plate is  instal led o n  the  pr imary  

rocker a rm.  

Hydraulic Pressure ON 
@ Lift 0:  Switch-over is impossible as the timing 

Plate is into the timing piston. 

@ Lift process begins: The timing plate is 
desengaged, and the timing piston starts shif- 
ting. The synchronizing piston does not move 
because of the lift. 

@ Lift 0 :  Since the timing plate is pulled out, the 
valve operating mode starts to change from 
l-valve operation to 2-valve operation at the 
moment the lift becomes zero. 

Hydraulic pressure OFF 
Lift 0: Switch-over is impossible as the timing is 
inserted into the timing piston. 

Lift process begins: The timing plate alone 
starts shifting. The synchronizing piston does 
not move because of the load imposed. 

Lift 0: The synchronizing piston is pushed back 
by the return spring and the valve operation 
mode starts to change from 2-valve operation 
to l-valve operation from the moment when the 
lift becomes zero. 

@ Lift 0: Switch-over is complete. Lift 0: Switch-over is completed. 



SYNCHRONIZING 
PISTON A 

TIMING 

STOPPER PISTON 

Switch-over 
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Special Tools 

Ref. No. 

0 
0 
0 

e u  w 

Tool Number 

07KAK - SJ40101 
07MAC - SL00200 
07MAK - PY30100 

Page Reference 

5-20 
5-19 
5-20 

Description 

Engine Tilt Hanger Set 
Ball Joint Remover, 28 mrn 
Engine Sub Hanger Stay 

Oty 

1 
1 
1 



Engine Removal/lnstallation 
- Removal 

Make sure jacks and safety stands are placed proper- 
ly and hoist brackets are attached to the correct po- 
sitions on the engine. 
Make sure the car wi l l  not roll off stands and fall 
while you are working under it. 

CAUTION: 
Use fender covers to avoid damaging painted sur- 
faces. 
Unspecified items are common. 
Unplug the wiring connectors carefully while holding 
the connector portion to avoid damage. 
Mark all wiring and hoses to  avoid rnisconnection. 
Also, be sure that they do not contact other wiring 
or hoses, or interfere with other parts. 

1. Secure the hood as open as possible. 

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

3. Remove t he  battery, battery base and  engine 
ground cable. 

8 x 1.25 m m  
22 N m  (2.2 kgf.m, 16 1bf.h) 

J 
Q 6 x  1.0 m m  

12 N.m (1.2 k g f m  

4. Remove the throttle cable and cruise control cable 
by  loosening the locknuts, then slip the cable end 
out of the throttle linkage. 

NOTE: 
Do not loosen the adjusting nut. 
Take care not to bend the cable when removing 
it. Always replace any kinked cable with a new 
one. 
Adjust the throttle cable and cruise control cable 
when installing (see section 11 and 23). 

THROTTLE LOCKNUT 
CABLE 

\ 

ADJUSTING 
NUT 

/ 

AD~USTING 
NUT 

(cont'd) 



Engine Removal/lnstallation 

r Removal (cont'd) 

5. Remove the intake air duct B and intake air duct/air 
cleaner housing assembly. 

7. Remove the battery cables from the under-hood 
fusetrelay box and under-hood ABS fusehelay box. 

6 x  1.0 mrn 
12 N.m (12 kgf-m, 8.7 Ibf-ft) INTAKE AIR DUCT1 

INTAKE AIR 
DUCT B 

BATTERY CABLES 

UNDER-HOOD ABS FUSE/ UNDER-HOOD FUSE/ 
RELAY BOX RELAY BOX 

6. Disconnect the intake air resonator (IAR) control 
solenoid valve connector, then remove the vacuum 
hose and IAR (F2261, F22B5 engines). 

8. Remove the engine wire harness connectors on the 
right side of the engine compartment. 

6  x  1.0 mm 
IAR CONTROL SOLENOID 12 N.m (12 kgf-rn. 8.7 Ibf-ft) 

VACUUM HOSE 

6 x  1.Ornrn 
12 N.rn (12 kgfm. 8.7 Ibf.ftl 

ENGINE WIRE 
HARNESS 



9. Remove the brake booster vacuum hose and vacu- 
u m  hoses. 

VACUUM BRAKE BOOSTER 
VACUUM HOSE HOSES 

VACUUM 
HOSE 

10. Relieve fuel pressure by loosening the service bolt 
on the fuel filter about one turn (see section 11). 

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

11. Remove the fuel feed hose and fuel return hose. 

WASHER SERVICE BOLT 

FUEL RETURN 
HOSE 

FUEL FEED 

Replace. 22 N.m (2.2 kgf.m. 
16 Ibf.ft) 

12. Remove the engine wire harness connectors, termi- 

nal and clamps o n  the left side of the engine com- 
partment. 

13. Remove the injector resistor connector on the left 
side of the engine compartment. 

ENGINE WIRE 

CONNECTOR 

14. Remove the  vacuum hoses and  power  steering 
(PIS) hose clamp. 

VACUUM HOSES 

6 x 1.0 mm 
12 N.m (1.2 kgf.m, 8.7 IbfW 

(cont'd) 



Engine Removal/lnstallation 

r Removal (cont'd) 

I 15. Remove the mount ing nuts and adjusting bolt, then 
remove  the power  steer ing (P/S) p u m p  belt  and 

Pump. 
Do not disconnect the P/S hoses. 

MOUNTING NUT 
8 x 1.25 mm 
22 N.m (2.2 kgfm, 
16 lbf.ft1 ADJUSTING BOLT 

MOUNTING NUT 
8 x 1.25 mm 
22 N-m (2.2 kgf.m, 16 Ibf.ftl 

16. Loosen the alternator mount ing bolt, nu t  and ad- 
justing bolt, then remove the alternator belt. 

MOUNTING BOLT 
10 x 1.25 mm 
44 N.m (4.5 kgf.m, 33 Ibf.ft1 

\ 

17. (Manual transmission) Remove the shift cable and 
select cable. 

NOTE: Take care no t  t o  bend the cable when  re- 
moving it. Always replace any kinked cable with a 
new one. 

8 x 1.25 mm 
22 N.m (2.2 kgfm, 16 Ibf.ft) 

o not remove. 

COTTER PIN 

STEEL PLASTIC 
WASHER ' WASHER 

Inspect for 
wear  and 
damage. 

18. Disconnect the back-up l ight switch connectors and 
starter motor  cable ( M / l ) .  

BACK-UP LIGHT SWITCH 
CONNECTORS 

STARTER'MOTOR 
CABLE 



19. Remove the clutch slave cylinder and pipefhose 
assembly (M/l). 

NOTE: 
Do not disconnect the pipelhose assembly. 
Do not operate the clutch pedal once the slave 
cylinder has been removed. 
Take care not to bend the pipe. 

2 N-m (2.2 kgfm, 16 Ibf.ft) 

CYLINDER 

6 x 1.0 m m  
10 N.m (1.0 kgfm, 7 Ibf.ft) 

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

20. Disconnect the vehicle speed sensor (VSS) connec- 
tor. 

21. Remove the radiator cap. 

Use care when removing the radiator 
cap to avo~d scalding by hot coolant or steam. 

22. Raise the hoist to full height. 

23. Remove the f ront  tires/wheels and the  splash 
shield. 

9.8 N.m (1.0 kgfm, 
7.2 Ibf.ftl SPLASH 

SHIELD 

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

25. Drain the transmission oi l  or fluid. Reinstall the 
drain plug using a new washer (see section 13 or 
14). 

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

CAUTION: Do not overtighten the drain plug. 

27. Lower the hoist, then remove the upper and lower 
radiator hoses and the heater hoses. 

HEATER HOSE 

LOWER RADIATOR UPPER RADIATOR 
HOSE 

28. (Automatic transmission) Remove the ATF cooler 
hoses. 

Refer to section 14 when installing. 

ATF COOLER 
HOSE 

(cont'd) 



Engine Removal/lnstallation 
r Removal (cont'd) 

29. Remove the radiator assembly (see page 10-4). 

30. Remove the air conditioning (AIC) compressor. 
Do not disconnect A/C hoses. 

I AIC COMPRESSOR 

Raise the hoist to full height, then remove the cen- 
ter beam. 

37 Ibf.ft) / \ 
CENTER BEAM 10 x 1.25 m m  

50 N.m (5.1 kgf.m, 
37 Ibf.ft1 

32. Remove the exhaust pipe A. 

NOTE: Refer to pages 9-5 thru 9-7 before installing. 

33. Disconnect the heated oxygen sensor (H02S) con- 
nector (F22B1, F22B5, F20B3 engines). 

Refer to pages 9-5 thru 9-7 when installing. 

8 x 1.25 mm 
22 N.m (2.2 kgf.m, 

HO2S CONNECTOR 16 Ibf-ftl 

/ 
NUT 

.m, 

I \ 
Rep\ace. 

EXHAUST 
SELF-LOCKING NUT PlPE A 
10 x 1.25 m m  
54 N-m (5.5 kgf.m, 40 Ibf.ftl 
Replace. 

SELF-LOCKING NUT 
10 x 1.25 m m  
33 N.m (3.4 kgf-m, 25 Ibf4-t) 

GASKET Replace. I 

SELF-LOCKING NUT 
8 x  1.25 m m  

SELF-LOCKING NUT 18 N.m (1.8 kgf.m, 13 Ibf-ftl 

10 x 1.25 m m  Replace. 

54 N.m (5.5 kgf-m, 40 IbfW 
Replace. EXHAUST PIPE A 



34. Remove the shift cable (An) .  

NOTE: 
Take care not to bend the cable when removing 
it. Always replace any kinked cable wi th  a new 
one. 
Adjust the shift cable when install ing (see sec- 
t ion 14). 

LOCK WASHER AIT SHIFT CABLE 
Replace( / 

35. Remove the damper fork (see section 18). 

36. Disconnect the suspension lower  a rm bal l  jo ints 
w i t h  the special tool .  Refer t o  section 18 for  the 
proper procedure. 

NOTE: Adjust the too l  so the jaws are parallel to 
each other. 

49 - 59 N.m 
(5.0 - 6.0 kgfm, 
36 - 43 IbfW COTTER PIN 

Replace. 
BALL JOINT REMOVER, 32 m m  
07MAK - PY30100 

37. Remove the driveshafts. 

CAUTION: 
Do no t  pul l  o n  the driveshaft, t he  CV joint may 
come apart. 
Use care when prying ou t  the  assembly. Pull it 
straight t o  avo id damaging t h e  differential o i l  
seal or intermediate shaft dust seal. 

NOTE: Coat al l  precision-f inished surfaces w i t h  
clean engine oil. Tie plastic bags over the driveshaft 
ends. 

PLASTIC BAG 

SUSPENSION 
LOWER ARM 



ENGINE SUB HANGE 



40. Remove the rear mount bracket. 

Replace. 

41. Remove the front mount bracket. 

Replace. 

BRACKET 

42. Remove the side engine mount. 

SIDE ENGINE 
MOUNT 

(cont'd) 



Engine Rernoval/lnstallation 

TRANSMISSION 
MOUNTIBRACKET 



- Installation 

Bracket BoltsINuts Torque 
Specifications: 

I PIS PUMP BRACKET 
I 

I 



Engine Rernoval/lnstallation 

r Installation (cont'd) 

Engine Installation 
Install the engine in  the reverse order of removal. 
Re ins ta l l  t h e  m o u n t  bo l t s /nu ts  i n  t h e  f o l l o w i n g  
sequence. Failure to follow these procedures may cause 
excessive noise and vibration, and reduce bushing life. 

1. Position the side engine mount. 

2. Tighten the mount  bolt, then remove the 6 x 100 
m m  bolt. 

NOTE: Do not tighten the bolt lnut on  the engine 
side. 

12 x 1.25 rnrn BOLT 
64 N.m (6.5 kgfm. 47 Ibf.ft) 

3. Position the transmission mount. 

4. Tighten the mount bolt, then remove the 6 x 100 
m m  bolt. 

NOTE: Do not tighten the nuts on  the transmission 
side. 

MOUNT BOLT 
12 x t.25 rnrn 
64 N.rn 16.5 kgf.m, 47 Ibf.ftl 

5. Install the rear mount bracket, then tighten the bolts 
in the numbered sequence as shown (a - 0). 

@ 12 x 1.25 rnrn 
64 N m  (6.5 kgfm, 
47 Ibf.ftl 
Replace. 

@ 12 x 1.25 mrn 
12 x 1.25 mrn 54 N.rn (5.5 kgf-m, 

- 54 N m  (5.5 kgfm, 40 Ibf.ftl 40 Ibf-ft) 
Replace. Replace. 



7. Tighten the bolt/nut on the side engine mount. 

6. Install the front mount  bracket, then t ighten the 
mount bolt. 

NOTE: Do not tighten the bolts on the engine side. 

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

8. Tighten the nuts on the transmission mount. 

MIT: 

10 x 1.25 mm 
38 N-m (3.9 kgf-m. 
28 Ibf4t) 

A/T: 

10 x 1.25 mm 
38 N.m (3.9 kgfm, 
28 Ibf.ftl 

(cont'd) 



Engine Rernoval/lnstallation 
- Installation (cont'd) 

9. Tighten the bolts on the front mount bracket. Check that the spring cl ip on the end of  each 
driveshaft clicks into place. 

I CAUTION: Use new spring clips. 

Bleed air f rom the cool ing system at the bleed 
bolt with the heater valve open (see page 10-5). 
Adjust the throttle cable (see section 11). 
Check the clutch pedal free play (see section 12). 
Check tha t  the  t ransmiss ion shif ts i n t o  gear 
smoothly. 
Adjust the tension of the following drive belts. 
Alternator belt (see section 23). 
PIS pump belt (see section 17). 
A/C compressor belt (see section 22). 
Clean battery posts  and  cable terminals  w i t h  
sandpaper, assemble, then apply grease to  pre- 
vent corrosion. 
Inspect for fuel leakage (see section 11). 

After assembling fuel line parts, turn on the 
ignition 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 BoltsINuts Torque Valve Specifications: 

' REAR MOUNT: 

-- - - - - -- - - - - - 

TRANSMISSION MOUNT 

MIT: 

rn A: 10 x 1.25 mm 

/ 59 N-m (6.0 kgf-m, 43 IbfW 

- - - - - - - - - - - I B:12x1.25mm 
a 93 N.m (9.5 kgf-m, 69 IbfW 
I C: 1 0 ~ 1 . 2 5  mm 
1 39 N.m (3.9 kgf-m, 28 Ibf.ftl 



Engine Mount Control System (A/T) 
Component Location Index 

ENGINE MOUNT CONTROL 
SOLENOID VALVE 
Troubleshooting, page 5-32 

REAR MOUNT 
DIAPHRAGM ACTUATOR 
Test, page 5-35 



- Description I 

As opposed to previous liquid engine mounts, this engine mount control system remarkably reduces vibration i n  the 
idling range without affecting vibration damping in rprn ranges above idling. 
The system is comprised of the ECM, the solenoid valve and the rear mount with built-in diaphragm actuator. 
The ECM receives the engine rpm signals and sends a signal to  the solenoid valve to open only at idling rpm. When the 
solenoid valve opens, intake manifold vacuum is applied to the diaphragm actuator, and the rotor valve located in the rear 
mount rotates 80 degrees. The mount has Chamber A on its upper part and Chamber B on the lower part. The rotor valve 
located between these two chambers controls quantity of liquid that flows between them. 

At idling rpm: I 

UNDER-DASH FUSEIRELAY 
BOX (No. 4 (7.5 A) Fuse) 

SOLENOID VALVE 

REAR 

At idling rpm, the rotor valve opens, and liquid flows through passages 1 and 2. The quantity of liquid increases, and 
vibration in the idling range is reduced. 

CHAMBER A. , 

ROTOR VALVE 
OPEN 

I CHAMBER B v' 

I (cont'd) 
PASSAGE 2 



Engine Mount Control System (A/T) 

r Description (cont'd) 

1 Above idling rpm: 

ENGINE MOUNT CONTROL 
SOLENOID VALVE ":-: ::::- 

\ 
CHAMBER B 

DIAPHRAGM 
ACTUATOR 

Above idling rpm, passage 1 is closed, and liquid flows only through passage 2. The quantity of liquid decreases, and 
vibration in ranges above idling is -reduced. 

ROTOR VALVE 
CLOSED 

CHAMBER B 

I 
PASSAGE l 'ASSAGE 



- Circuit Diagram 

.............. BATTERY* F22B1 engine (100 A) 
Except F22B1 engine (80 A)  

...................... No. 4" ECU (CRUISE CONTROL}/EAT ECU (TCM) 

5-3 1 

UNDER-HOOD FUSEIRELAY BOX 
(FUSE LABEL) 

BATTERY 
BATTERY* IGN. SW (50 A1 1 

BAT IGNITION c SWITCH 

BLKIYEL 

No. 4* UNDER-DASH 
FUSE/RELAY BOX 

(7.5 A) (FUSE LABEL) b 
BLKIYEL 

@ ENGINE MOUNT 
CONTROL SOLENOID 
VALVE 

GRNlWHT 

cq 
I - - 

GlOl 



Engine Mount Control System (AIT) r Troubleshooting 

NOTE: 
Check the vacuum hoses and pipes for damage and proper connections. 
Refer to page 11-18 thrn 11-25 before troubleshooting. 

ating temperature ( the cooling 
fan comes on). 

Disconnect the  vacuum hose 
leading to the rear engine mount 
from the solenoid valve, and con- 
nect a vacuum pumplgauge to 
the solenoid valve. 

Is there intake manifold vacuum 
with the engine idling (700 rpm)? 

YES 

(To page 5-33) 

VACUUM HOSE 

VACUUM PUMP1 
GAUGE 

97 
ENGINE MOUNT 
CONTROL SOLENOID 
VALVE 

ENGINE MOUNT 
CONTROL SOLENOID 

I YES 

Turn the ignition switch OFF. 

Is there battery voltage with the 
engine idling? 

Check for  voltage between the 
BLKIYEL (+) terminal and body 

2P CONNECTOR VALVE 

Replace the solenoid valve. 

(To page 5-33) 

I 

Disconnect the  2P connector 
from the solenoid valve. 

I Start the engine. 

Check for voltage between the 
BLKIYEL (+) and GRNIWHT (-) 
terminals of the solenoid valve. 

BLKIYEL (+) 



(From page 5-32) (From page 5-32) 

Is there battery voltage 
Open in the BLK/YEL wire be- 
tween the No. 4 (7.5 A) fuse and 
2P conector. 

YES 

Turn the ignition switch OFF, and 
reconnect the 2P connector to  the 
solenoid valve. 

Connec t  t h e  t e s t  ha rness  be-  
tween the  ECM and 2P connec- 
tor. 

Start the engine. 

Check fo r  vo l tage between the 
A25 (+) and A10 (-)terminals. 

Is there battery voltage wi Open in the GRNIWHT wire the 
engine idling? 2P connecter and the ECM (A10). 

N 0 

Substitute a known-good ECM 
and recheck. If symptomlindica- 
tion goes away, replace the origi- 
nal ECM. 

A25 ( + I  

00000000000 

00000000000 

A10 (-1 

at 1,000 rpm? 
Is there vacuum with the engi 

Turn the ignition switch OFF. 

(To page 5-34) (To page 5-34) 

(cont'd) 



Engine Mount Control System (A/T) 
(co nt'd) 

(From page 5-34) 

T 
(From page 5-34) 

Disconnect  the  2P connector  
from the solenoid valve. 

Start the engine. s 

The solenoid valve is OK; test the 
diaphragm actuator (see page 
5-35). 

Turn the ignition switch OFF, and 
reconnect the 2P connector to the 
solenoid valve. 

I 

Disconnect the 26P connector 
from the ECM, and connector the 
test harness only to the body har- 

YES 
Is there vacuum? 

Turn the ignition switch ON. N 

Replace the solenoid valve. 

Check for voltage between termi- 
nal A10 and body ground. 

I 

I 

Is there battery voltage? Short to the GRNIWHT wire the 
2P connector and the ECM (A10). 

I YES 
I I 

I 

Substitute a known-good ECM 
and recheck. If syrnptomlindica- 
tion goes away, replace the origi- 
nal ECM. 



- Diaphragm Actuator Test 

1. Disconnect the vacuum hose f rom the solenoid 
valve, and remove the rear mount (see page 5-27). 

2. Clean and oi l  the diaphragm actuator rod, rear 
mount rotor lever, and lever linkage. 

3. With a vacuum pumplgauge, apply vacuum o f  
about 230 mmHg, and check if the rotor lever turns 
80 degrees. 

- Replace the rear mount i f  the rotor lever dose 
not operate. 

REAR MOUNT 

DIAPHRAGM 
ACTUATOR 

\ 

VACUUM PUMP1 
GAUGE 

ROTOR 
LEVER 
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Special Tools 

Ref. No. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
@ 
0 
0 

0 

d r 
0 0 

@ 

Tool Number 

07HAH - PJ70100 
07JAA - 0010200 
07JAB - 0010200 
07LAG - PT20100 
07LAJ - PR30101 
07LAJ - PR30201 
07MAB - PY30100 
07NAJ - PO70100 
07PAD - 0010000 
07406 - 0070001 
07742-0010100 
07757-0010000 

Description 

Valve Guide Reamer, 5.525 m m  
Socket Wrench, 19 m m  
Handle 
Balancer Shaft Lock Pin 
Valve Inspection Set 
Air Stopper 
Pulley Holder Attachment, HEX 50 m m  
Oil Pressure Gauge Attachment 
Stem Seal Driver 
Low Pressure Gauge 
Valve Guide Driver, 5.5 m m  
Valve Spring Compressor 

Qty 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Page Reference 

6-43 
6-1 5 
6-1 5 
6-22 
6-1 1 
6-10. 11 
6-15 
6-7, 8 
6-44 
6-7, 8 
6-43 
6-39 



Variable Valve Timing and Valve Lift Electronic Control 
(VTEC): F22B1 Engine 

r Troubleshooting Flowchart - VTEC Solenoid Valve 

I Refer to page 11-16 thru 11-23 before troubleshooting. 

I ? Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTCl 21: A problem in the VTEC 
/ I ' I Solenoid Valve circuit. 

- MIL has been reported on. 
- With the SCS short connector 

connected, code 21 is indicat- I ed. 

Do the engine control module 
(ECM) Reset Procedure (see page 
11-19). 

Start the engine. I S  
Warm up engine to normal oper- 
ating temperature (the cooling 'Road Test: 
fan comes on). Accelerate in 1st gear to an engine speed over 4,000 rpm. 

Hold that engine speed for at least two seconds. 
If the MIL does not come on during the first road test, 
repeat this test two more times. 

Intermittent failure, system is OK 

connections or 
VTEC solenoid 

Check for  cont inui ty between 
VTEC solenoid valve connector 
terminal and body ground. 

(To page 6-5)  



(From page 6-4) I 

Connect the test harness. c 
Check for continuity between 
VTEC solenoid valve connector 
terminal and A4 terminal. 

w i r e  b e t w e e n  E C M  (A41 a n d  
VTEC solenoid valve connector. 

Substitute a known-good ECM 
and recheck. If symptom/indica- 
tion goes away replace the origi- 
nal ECM. 



VTEC 

r Troubleshooting Flowchart - VTEC Pressure Switch - 

I Refer t o  page 11-16 thru 11-23 before troubleshooting. 

& Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 22: A problem in the VTEC 
/ I \ Pressure Switch circuit. 

- MIL has been reported on. 
- With the SCS short connector 

connected, code 22 is indicat- 1 ed. 

Start the engine. l l  
Warm up engine to normal oper- 
ating temperature (cooling fan "Road Test: 
comes on). Accelerate in 1st gear to  an engine speed over 4,000 rpm. 

Hold that engine speed for at least two seconds. 
If the MIL does not come o n  during the first road test, 
repeat this test two more times. 

I 

A I Intermittent failure, system is OK 1 

Turn the ignition switch OFF. : 
NO Is MIL on and does it  indicate 

code 22? 

1 YES 

at this time. 
Check for poor connections or 
loose wires at VTEC pressure 
switch and ECM. 

I 

D isconnect  t he  2P  connec tor  
from the VTEC pressure switch. 

VTEC PRESSURE 

Turn off the engine. 
Check for continuity between the 
2 terminals on the VTEC pressure 
switch. 

VTEC SOLENOID VALVE 

Is there continuity? 7 Replace switch. the  VTEC pressure 

YES 

(To page 6-7) 



H 

(From page 6-6) 

Repair open in the BRNIBLK wire 

Repair open in the BLUIBLK wire 
Is there continuity? between ECM (D61 and 2P con- 

between ECM (D6) and 2P con- 

- - 

Keep measuring t ime as short as possi- 
ble because engine is running wi th no  
load (less than one minute). 

(To page 6-8) (cont'd) 



VTEC 
- Troubleshooting Flowchart - VTEC Pressure Switch (cont'd) 

(From page 6-7) 

Disconnect the  2F' connector 
from the VTEC solenoid valve. 

Attach the battery positive termi- 
nal to the GRNWHT terminal. 

Start the engine and check oil  
pressure at an engine speed of 

LOW PRESSURE GAUGE 
07406 - 0070001 

- 
ATTACHMENT 
07NAJ - PO70100 

NOTE: 
Keep measuring time as short as possi- 
ble because engine is running with no 
load (less than one minute). 

< Is pressure above 250 kPa N 0 

(2.5 kgf/cm2, 36 psi). Inspect the VTEC solenoid valve. 

Check for continuity between the 
2 terminals on the VTEC pressure 
switch under above condition. 

Replace the  VTEC pressure 
switch. 

N 0 

Substitute a known-good ECM 
and recheck. If symptomlindica- 
tion goes away replaces the orig- 
inal ECM. 



- VTEC Solenoid Valve Inspection v 
1. Disconnect the 1P connector f rom the VTEC sol- 

enoid valve. 

2. Measure resistance between the terminal and body 
ground. 

Resistance: 14 - 30 Q 

3. If the resistance is within specifications, remove the 
VTEC solenoid valve assembly from the cylinder 
head, and check the VTEC solenoid valve/O-ring fil- 
ter for clogging. 

If there is clogging, replace the engine oil filter 
and the engine oil. 

VTEC SOLENOID VALVE ASSEMBLY \\ 

1 Replace. 
6 x 1.0 mm 
12 Nm (1.2 kgf.m, 8.7 Ibf-ft) 

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

engine oil pressure. 

FILTER 
Replace 



VTEC 
- Rocker Arms - Manual lnspection 

1. Set the No. 1 piston at TDC. 

2. Remove the cylinder head cover. 

NOTE: Refer to  page 6-49 when installing cylinder 
head cover. 

3. Push the intake m id  rocker arm on the No. 1 cylin- 
der manually. 

4. Check that the intake mid rocker arm moves inde- 
pendently o f  the primary and secondary intake rock- 
er arms. 

PRIMARY ROCKER M I D  ROCKER 

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

I f  t he  intake m i d  rocker a r m  does n o t  move, 
remove the mid, pr imary and secondary intake 
rocker arms as an assembly, and check that the 
p is tons i n  t h e  m i d  and p r i m a r y  rocker a rms  
move smoothly. 
I f  any rocker arm needs replacing, replace the 
primary, mid, and secondary rocker arms as an 
assembly. 

Rocker Arms - lnspection Using - 
Special Tools 

CAUTION: 
Before using the Valve Inspection Tool, make sure 
that  the air pressure gauge on the air compressor 
indicates over 400 kPa (4 kgf/cm2, 57 psi). 
Inspect the valve clearance before rocker arm inspec- 
tion. ' 

Cover the t iming belt w i th  a shop towel t o  protect 
the belt. 
Check the intake primary rocker arm of each cylinder 
at TDC. 

1. Remove the cylinder head cover. 

NOTE: Refer to  page 6-49 when installing cylinder 
head cover. 

2. Plug the relief hole with the special tool. 



3. Remove the sealing bolt from the inspection hole, 
and connect the special tool 

NOTE: Remove any oil the bolt threads and cam- 
shaft holder threads before retightening the sealing 
bolt. 

10 x 1.0 mm 
SEALING BOLT 
20 N.m (2.0 kgf.m, 14 IbfW 

07LAJ - PR30101 

4. Loosen the regulator valve on the valve inspection 
set and apply the specified air pressure to the rock- 
er arm synchronizing piston A/B. 

Specified Air Pressure: 
400 kPa (4 kgf/cm2, 57 psi) 

5. With the specified air pressure applied, push up the 
timing plate 2 - 3 m m  (0.08 - 0.12 in) at plate end; 
the synchronizing piston will pop out and engage 
the intake mid, primary and secondary rocker arms. 
Visually check the engagement of the synchronizing 
piston A/B. 

NOTE: 
The synchronizing piston can be seen in the gap 
between the mid, secondary and primary rocker 
arms. 
With the timing plate engaged in the groove on 
the t iming piston, the piston is locked in the 
pushed out position. 
Do not apply too much force when pushing up 
the timing plate. 

SECONDARY 
ROCKER ARM 

At High PRM: 

SECONDARY 

PLATE PISTON A PISTON B 

(cont'd) 



VTEC 

r Rocker Arms - Inspection Using Special Tools (cont'd) I 
6. Make sure that the intake primary and secondary 

rocker arms are mechanically connected by the pis- 
ton and that the m id  rocker arm does not move 
when pushed manually. 

PRIMARY ROCKER MID ROCKER 
ARM ARM 

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

7. Stop applying air pressure and push up the timing 
plate; the synchronizing pistons will snap back to its 
original position. 
Visually check the disengagement of the synchro- 
nizing pistons A/B. 

NOTE: 
When the timing plate is pushed up, it releases 
the timing piston, letting the return spring move 
the synchronizing pistons to its original position. 
Replace the intake rocker arms as an assembly if 
either does not work correctly. 

At Low RPM: 

SECONDARY 
ROCKER ARM 

TIMING 
PISTON 

TIMING SYNCHRONIZING ~YNCHRONIZING 
PLATE PISTON A PISTON B 

8. Remove the special tools. 

9.  Check for smooth operation of each lost mot ion 
assembly. It is compressed slightly when the intake 
mid  rocker arm is lightly pushed and compressed 
deeply when the mid rocker arm is strongly pushed. 

Replace the lost motion assembly if it does not 
move smoothly. 

10. After inspection, check that the MIL does not come 
on. 



'alve Clearance 
Adjustment 

NOTE: 
Valves should be adjusted cold when the cylinder 
head temperature is less than 38°C (100°F). 
After adjusting, retorque the crankshaft pulley bolt to 
245 N-m (25.0 kgf.m, 181 Ibfeft). 

1. Remove the cylinder head cover 

NOTE: Refer to page 6-49 when installing cylinder 
head cover. 

2. Set No. 1 piston at TDC. "UP" mark on the camshaft 
pulley should be at top, and TDC grooves on the 
camshaft pulley should align wi th cylinder head 
surface (F22B1 engine) or back cover upper surface 
(Except F22B1 engine). 

Number 1 

' TDC MARK 

3. Adjust valves on No. 1 cylinder. 

Intake: 0.26 m m  (0.010 in) + 0.02 m m  (0.0008 in) 
Exhaust: 0.30 rnm (0.012 in) + 0.02 mm (0.0008 in) 

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

LOCKNUT 
7 x 0.75 mm 

/ 20 N.m (2.0 kgfm, 

FEELER GAUGE AD~USTING 
SCREW 

Adjusting screw location: 

INTAKE 

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

EXHAUST 

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

*> .s,, 



Valve Clearance 
- Adjustment (cont'd) 

6 .  Rotate crankshaft 180" counterclockwise (Camshaft 
pulley turns 90°). The "UP" mark should be on the 
exhaust side. Adjust valves on No. 3 cylinder. 

Number 3 Piston at TDC:  

"UP" MARK 

7. Rotate crankshaft 180" counterclockwise to  br ing 
No. 4 piston t o  TDC. Both TDC grooves are once 
again visible. Adjust valves on No. 4 cylinder. 

Number 4 Piston at TDC: 

"UP" MARK 

8. Rotate crankshaft 180" counterclockwise to  br ing 
No. 2 piston to TDC. The "UP" mark should be o n  
the intake side. Adjust valves on No. 2 cylinder. 

Number 2 Piston at TDC:  

"UP" MARK 



Crankshaft Pulley and Pulley Bolt 
fl 

- Replacement 
I 

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

Clean, remove any oil and lubricate points shown below. 
0 : Clean 
x : Remove any oil 

: Lubricate CRANKSHAFT 
PULLEY 

TIMING BELT 
DRIVE PULLEY 

PULLEY BOLT 

BELT DRIVE PULLEY GUIDE PLATE 

Crankshaft pulley bolt size and torque value: 
16 x 1.5 mm 
245 N.m (25.0 kgfam, 181 Ibfeft) 

NOTE: Do not use the impact wrench when installing. 

PULLEY HOLDER ATTACHMENT, 
HEX 50 rnrn 
07MAB - PY30100 

SOCKET WRENCH. 19 mm 
07 JAA - 001 0200 



Timing Belt and Timing Balancer Belt 
Illustrated Index 

NOTE: 
Refer t o  page 6-21 fo r  posi t ioning crankshaft and  pul ley before instal l ing t he  belt. 
Mark  t he  direction o f  rotat ion o n  t he  bel t  before removing.  
D o  no t  use t he  upper cover and lower  cover fo r  stor ing i tems disassembled. 

Clean t he  upper cover a n d  lower  cover before install ing. 
Replace t he  camshaft  seals and crankshaft seals if there i s  o i l  leakage. 
Refer t o  page 6-15 before install ing t im ing  bel t  and t im ing  balancer belt. 

WASHER 
Replace when damaged 
or deteriorated. 

6 x  1.0 mrn 
9.8 N.m (1.0 kgf.m, 7.2 tbf.ft) 
Apply soapsuds to threads and cylinder head 
contact surface when replacing the rubber / seal, then remove any soapsuds after install- / ing rubber seal. 

9 
CYLINDER HEAD 
COVER RUBBER SEALS 

Replace when damaged 

.m (1.2 k9f.m. 8.7 Ibf.ft) 

Replace when leaking. 
damaged or deteriorated. RUBBER SEAL 
Apply fiquid gasket at Replace when damaged 
the four corners of the deteriorated. 
recesses, page 6-49 

CRANKSHAFT PULLEY 
Replacement, page 6-15 

PULLEY BOLT 

245 N.m (25.0 kgf.m, 

Replacement, page 6-15 
.m (1.2 kgf.rn, 8.7 1bf.h) "Ot the 

wrench when installing. 
8 x 1.25 m m  
37 N.m (3.8 kgf.m, 27 Ibf.ft) 

TIMING BELT .rn (1.2 kgf.m, 8.7 Ibf.ft) 
ADJUSTING BOLT 
67 N.m (6.8 kgfm, ADJUSTING NUT 

44 N.m (4.5 kgfm. 

TIMING BELT BELT 
Inspection, page 6-17 Inspection, page 6-17 
Adjustment, page 6-18 Removal, page 6-19 
Removal, page 6-19 Installation, page 6-21 
Installation, page 6-21 

Install with concave 
surface facing in. 



- Timing Belt Inspection 

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

2. Disconnect the alternator terminal and the connec- 
tor, then remove the engine wire harness f rom the 
cylinder head cover. 

3. Remove the cylinder head cover. 
Refer to  page 6-49 when installing. 

4. Remove the upper cover. 

5. lnspect the t iming belt for cracks and oil or coolant 
soaking. 

NOTE: 
Replace the belt i f  oi l  or  coolant soaked. 
Remove any oi l  or  solvent that gets on the belt. 

lnspect this area for wear. 

and inspect belt. 

6. After inspecting, retorque the crankshaft puiley bolt 
to  245 N-m (25.0 kgfm, 181 Ibf-ft). 

- Timing Balancer Belt Inspection 

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

2. Disconnect the alternator terminal and the connec- 
tor, then remove the engine wire harness f rom the 
cylinder head cover. 

3. Remove the cylinder head cover. 
a Refer to  page 6-49 when installing. 

4. Remove the upper cover. 

5. Remove the crankshaft pulley. 

6. Remove the lower cover. 

7. Install the crankshaft pulley. 

8. lnspect the t iming balancer belt for cracks and oil or  
coolant soaking. 

NOTE: 
Replace the belt if oil or coolant soaked. 

and inspect belt. 

9. After inspecting, retorque the crankshaft pulley bolt  
t o  245 N.m (25.0 kgf.m, 181 Ibf-ft). 

, . 

6-1 7 



Timing Belt and Timing Balancer Belt 
r Tension Adjustment 

I 

CAUTION: Always adjust timing belt tension w i th  the 
engine cold. 

NOTE: 
The tensioner is spring-loaded to apply proper ten- 
sion to the belt automatically after making the follow- 
ing adjustment. 
Always rotate the crankshaft counterclockwise when 
viewed from the pulley side. Rotating i t  clockwise 
may result in  improper adjustment of the belt ten- 
sion. 
Inspect the timing balancer belt before adjusting the 
belt tension. 
Do not loosen the adjusting nut more than one full 
turn. 

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

2. Disconnect the alternator terminal and the connec- 
tor, then remove the engine wire harness from the 
cylinder head cover. 

3. Remove the cylinder head cover. (Refer to page 
6-49 when installing.) 

4. Set the No. 1 piston at TDC (see page 6-21). 

5. Rotate the crankshaft 5-6 revolutions to set the belt. 

6. Set the No. 1 piston at TDC. 

7. Loosen the adjusting nut 213 - 1 turn. 

ADJUSTING NUT 

Direction of 
rotation. 

8. Rotate the crankshaft counterclockwise 3-teeth on 
the camshaft pulley. I 

9. Tighten the adjusting nut. 

10. After adjusting, retorque the crankshaft pulley bolt 1 



- Removal 

NOTE: 
Turn the crankshaft pulley so the No. 1 piston is at 
top dead center (TDC) before removing the belt (see 
page 6-21). 
Inspect the water pump (see page 10-9). 

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

2. Remove the wheelwell  splash shield (see page 
5-17). 

3. Loosen the adjusting bolt and mounting nuts, then 
remove the power steering (PIS) pump belt. 

MOUNTING NUT ADJUSTING 
8 x 1.25 mm BOLT 
22 N.rn (2.2 kgfam, 16 Ibf.ft1 / 

MOUNTING NUT 
8 x 1.25 mm 
22 N.m (2.2 kgf.m, 
16 lbf.ft) 

PIS PUMP BELT 

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

MOUNTING BOLT 
10 x 1.25 rnrn 
44 N.m (4.5 kgfm, 
33 Ibf-ft) 

/ BOLT LOCKNUT BELT 
8 x 1.25 mm 
22 N.m (2.2 kgf.m, 16 Ibf.ft) 

5. Remove the alternator terminal and connector. 

Pull UD 

the lock. m 

ALTERNATOR ( TERMINAL 
6 x  1.0 rnm 
8 N-m (0.8 kgfm, 6 IbfW 



Timing Belt and Timing Balancer Belt - . . .. .. - Kernoval (cont-a) 

6. Remove the side engine mount (see page 5-21). 

NOTE: 
U-se the jack to support the engine before the 
side engine mount is removed. 
Make sure to place a cushion between the oi l  
pan and the jack. 

7. Remove the dipstick and the pipe. 

8. Remove the cylinder head cover. 
Refer to page 6-49 when installing. 

9. Remove the pulley bolt and crankshaft pulley (see 
page 6-15). 

10. Remove the rubber seal f rom the adjusting nut, 
then remove the upper and lower covers. 

NOTE: Do not use the upper and lower covers for 
storing items disassembled. 

UPPER COVER 
6 x  1.0mm 
12 N.rn(1.2 kgfm. 

6 x 1.0 mm 
-\ 9.8 N.m (1.0 kgf.m, 

7.2 1bf.ftl 

RUBBER SEAL 

deteriorated. 

LOWER COVER 
Clean. 12 N.rn11.2 kgf.m, 

8.7 Ibf.ftl 

11. Loosen the adjusting nut 213 - 1 turn. Push the ten- 
sioner to remove tension from the timing belt and 
t iming balancer belt, then retighten the adjusting 
nut. 

/ 
ADJUSTING NUT 
44 N.m 14.5 kgf-m, 33 Ibf4-t) 

NOTE: When removing the t iming balancer belt 
only: 

Lock the timing belt adjuster arm in place by in- 
stalling one of the 6 x 1.0 m m  bolts. 
Loosen the adjusting nut 213 - 1 turn. Push the 
tensioner to remove tension from the timing bal- 
ancer belt, then retighten the adjusting nut. 

ADJUSTING NUT 
44 N m  (4.5 kgf.rn, 
33 1bf.h) 

12. Remove the timing balancer belt and timing belt. 



- Installation 

Install the t iming belt and t iming balancer belt in  the 
reverse order of removal. 
Only key points are described here. 

When installing only the timing balancer belt, go to 
step 13. 

NOTE: Clean the upper and lower covers before instal- 
lation. 

1. Remove the timing balancer belt drive pulley (see 
page 6-16). 

2. Set the timing belt drive pulley so that the No. 1 pis- 
ton is at top dead center (TDC). Align the dimple on 
the tooth of the timing belt drive pulley with the V 
pointer on the oil pump. 

TDC MARK 

POINTER 

1 

I 

TIMING BELT KEY 

DRIVE PULLEY 
Clean. 

I 

4. Insta l l  the  t im ing  bel t  t igh t l y  i n  the sequence 
shown. 
@) Timing belt drive pulley (crankshaft) -* @ Ad- 
justing pulley + @ Water pump pulley + @ Cam- 
shaft pulley. 

3. Set the camshaft pulley so that the No. 1 piston is at 
TDC. 
Except F22B1 engine: Align the TDC mark on the 
camshaft pulley with the cylinder head upper sur- 
face. 
F22B1 engine: Align the TDC mark on the camshaft 
pulley with the back cover upper surface. 

1 

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

CAMSHAFT PULLEY 

I (cont'd) 



Timing Belt and Timing Balancer Belt 
- Installation (cont'd) 

5. Loosen and retighten the adjusting nut to  tension 
the timing belt. 

6. Install the t im ing  balancer belt dr ive pul ley and 
lower cover. 

7 Install the crankshaft pulley, then tighten the pulley 
bolt (see page 6-15). 

8. Rotate the  crankshaft pul ley about  5 or 6 turns 
counterclockwise so that the t iming belt positions 
on tl?e pulleys. 

9. Adjust the t iming belt tension (see page 6-18) 

10. Make sure the crankshaft pulley and camshaft pulley 
are at TDC. 

"UP" MARK 

/ 

11. If the camshaft or crankshaft pul ley is not posi- 
t ioned at TDC, remove the t iming belt and adjust 
the posit ioning fol lowing the procedure on  page 
6-21, then reinstall the timing belt. 

12. Remove the crankshaft pulley and lower cover. 

13. Set the timing belt drive pulley so that the No.1 pis- 
ton at TDC. 

14. Lock t h e  t i m i n g  be l t  ad juster  a r m  i n  p lace b y  
installing one of the 6 x 1.0 m m  bolts. 

15. Loosen the adjusting nut 213 - 1 turn, and verify that 
the t iming balancer belt adjuster moves freely. 

16. Push the tensioner to remove tension f rom the tim- 
ing balancer belt, then retighten the adjusting nut. 

17. A l ign  t h e  rear balancer shaft  pu l ley b y  us ing a 
special tool. Insert the special tool into the mainte- 
nance hole to  the f ix the rear balancer shaft. 

REAR BALANCER BALANCER SHAFT 
SHAFT LOCK PIN 

\ 07LAG - PT20100 

MAINTENANCE 
HOLE 

REAR BALANCER 
SHAFT 

\ 

MAINTENANCE 
HOLE 

LOCK PIN / 07LAG - PT20100 
12 mm SEALING BOLT 
29 N.m (3.0 kgfm, 22 Ibf.ft) 



18. Align the groove on the front balancer shaft pulley 
with the pointer on the oil pump housing as shown. 

GROOVE 

POINTER 

GROOVE 

19. lnstall the timing balancer belt. Loosen the adjust- 
ing nut 213 - 1 turn to tension the timing balancer 
belt. 

20. Remove the special tool, then install the 12 m m  
sealing bolt. 

21. Install the crankshaft pulley, then tighten the pulley 
bolt (see page 6-1 5). 

22. Turn the crankshaft pulley about one turn counter- 
clockwise, then tighten the adjusting nut. 

23. Remove the 6 x 1.0 m m  bolt from the timing belt 
adjuster arm. 

24. Remove the crankshaft pulley, then install the lower 
cover. 

25. Install the rubber seal around the adjusting nut. 

NOTE: Do not loosen the adjusting nut. 

26. lnstall the crankshaft pulley, then tighten the pulley 
bolt (see page 6-1 5). 

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

See section 23 for alternator belt tension adjust- 
ment. 
See section 22 for air conditioning (A/C) com- 
pressor belt tension adjustment. 
See section 17 for P/S pump belt tension adjust- 
ment. 



Cylinder Head 
Illustrated Index 

CAUTION: 
TO avoid damaging the cylinder head, wait until the engine coolant temperature drops below 38°C (100°F) before 
removing it. 
In handling a metal gasket, take care not t o  fold it or damage the contact surface of the gasket. 

NOTE: 
Use new O-rings and gaskets when reassembling. 
Clean the oil control orifice before installing. 

Except F22B1 engine: 

CAP NUT A 
6 x  1.0 mm CYLINDER HEAD COVER 
9.8 N.m (1.0 kgf-m, 7.2 I b f W  Refer t o  page 6-49 when 

HEAD COVER GASKET 
Replace when leaking, damaged RUBBER SEALS 
or deteriorated. Replace when damaged 
Apply l iquid gasket at the four corners 
of the recesses, page 6-49 

CYLINDER HEAD BOLT 
1 2 x  1.25 mm 
98.1 N.m (10.0 kgf-m, 72.3 Ibf-ft) 
Tightening, page 6-47 

DISTRIBUTOR Apply engine oil t o  the threads. 

8 x  1.2 
CYLINDER HEAD 

22 N.m 12.2 kgfm, 16 I b f W  

CYLINDER HEAD COVER 
Refer t o  page 6-49 when 
installing. 

RUBBER SEALS 
Replace when damaged 

CYLINDER HEAD BOLT 
1 2 x  1.25 mm 
98.1 N.m (10.0 kgf-m, 72.3 Ibf-ft) 
Tightening, page 6-47 

DISTRIBUTOR Apply engine oil t o  the threads. 

CYLINDER HEAD 

CYLINDER HEAD GASKET 
(METAL GASKET) 
Replace. OIL CONTROL ORIFICE 

DOWEL PIN 8 x 1.25 mm 
22 N.m (2.2 kgf.m, 16 Ibf.ft) 



F22B1 engine: 

6 x  1.0 m m  

/ 
9.8 N-rn (1.0 kgfm, 7.2 I b f W  
Apply soapsuds to threads and cylinder head contact 
surface when replacing the rubber seal, then remove 
any soapsuds after installing rubber seal. 

\ n , ~ C U C "  

CYLINDER HEAD COVER 
v v u a n c n  

/ ~ e p l a c e  when damaged 
or deteriorated. 

RUBBER SEAL 
Replace when damaged 
or deteriorated. 

HEAD COVER GASKET 
Replace when leaking, damaged 
or deteriorated. 

.25 m m  
Apply liquid gasket at the four 

.m 12.2 kgf.m, 16 I b f W  
corners of the recesses, page 6-49 

CYLINDER HEAD BOLT 
12 x 1.25 m m  

CYLINDER HEAD 98.1 N-m (10.0 k9f.m. 
72.3 1bf.h) 
Tightening page 6-47 
Apply clean engine oil 
to the threads. 

CYLINDER HEAD 

1 \ 1 0  x 1.25 m m  
44 N.m (4.5 kgf-m, 33 Ibf.ft) 

8 x  1.25 m m  
22 N.m (2.2 kgf.m, 16 I b f W  

DOWEL PIN 

DOWEL PIN 



Cylinder Head 
Illustrated Index (cont'd) 

7 Prior t o  reassembling, clean all the  parts i n  solvent, d ry  t hem and apply lubricant t o  any  contact parts. 

Except F22B1 engine: 

ROCKER ARM ASSEMBLY 
Overhaul, page 6-33 
Inspection, page 6-35 

LOCKNUT 
7 x 0.75 m m  
20 N-m (2.0 kgfm, 14 Ib fW Ilation, page 6-45 
Apply clean engine oil 
Adjustment, page 6-13 CAMSHAFT PULLEY 

Removal, page 6-31 
Installation, page 6-46 

37 N.m (3.8 kgfm, 27 

VALVE KEEPERS 

EXHAUST VALVE SEAL 
Replacement, pages 6-39 

INTAKE VALVE SPRING 

Replace. 

VALVE SPRING SEAT 

INTAKE VALVE GUIDE 

BACK COVER 

INTAKE VALVE 6 x  1 . 0 m m  \ 
Removal, page 6-39 12 N.m 11.2 kgf.m, 8.7 1bf.b) 
Installation, page 6-44 EXHAUST VALVE 



F22B1 engine: 

ROCKER ARM ASSEMBLY 
Overhaul, page 6-33 8 x 1.25 m m  
Inspection, page 6-35 22 N-m (2.2 kgfm, 16 Ibf-ft) 

LOCKNUT 6 x  l.Omm 
7 x 0.75 m m  
20 N.m (2.0 kgf.m, 14 Ibf4-t) 
Apply clean engine oil. 

VALVE KEEPERS 

SPRING RETAINER 

INTAKE VALVE SPRING 

/ /VALVE SPRING SEAT 

Clean. 

6 x 1.0 mrn 
6-39 12 N.m (1.2 kgfm, 8.7 Ibf.ft) 
Replace. 

6 x  1.0 mm 
HEAD 9.8 N.m (1.0 kgf-m, 7.2 Ibf,ft) 

EXHAUST VALVE BACK COVER 
GUIDE 

/' \ RUBBER SEAL 

INTAKE VALVE Replace when damaged 

Removal, page 6-39 or deteriorated. 

Installation, page 6-44 EXHAUST VALVE 



Cylinder Head 

Engine removal is not required for this procedure. 

Make sure jacks and safety stands are 
1 placed properly and hoist brackets are attached t o  cor- 

rect position on the engine. 

CAUTION: 
Use fender covers t o  avoid damaging painted sur- 
faces. 
Unplug the wiring connectors carefully while holding 
the connector portion to avoid damage. 
To avoid damaging the cylinder head, wait until the 
engine coo lan t  tempera tu re  d rops  b e l o w  38°C 
(100°F) before loosening the retaining bolts. 

NOTE: 
Unspecified items are common between both engines. 
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. 
Inspect the timing belt before removing the cylinder 
head. 
Turn the crankshaft pulley so that the No. I piston is 
at top dead center (see page 6-21). 

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

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

3. Remove the throttle cable, throttle control cable 
( A n )  and cruise control cable. 

NOTE: 
Take care not to bend the cable when removing 
it. Always replace any kinked cable with a new 
one. 
Adjust the throttle cable, throttle control cable 
and cruise control cable when installing (see sec- 
tion 11 and 23). 

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

/ \ ADJUSTING 

/ THROTTLE 
CRUISE CABLE 

\ .44STlNG 
CONTROL 
CABLE 

LOCKNUT 

4. Remove the intake air duct. 

INTAKE AIR DUCT 



5. Remove the breather hose, positive crankcase venti- 
lation (PCV) hose and evaporative emission (EVAP) 
control canister hose. 

EVAP CONTROL 

BREATHER HOSE 

6. Relieve fuel pressure (see section 11 ). 

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

7. Remove the fuel feed hose, fuel return hose and 
vacuum hoses. 

WASHER 
Replace. 

8. Remove the brake booster vacuum hose and vacu- 
um hoses (see page 5-15). 

9. Remove the power steering (P/S) hose clamp, wire 
harness clamp and engine ground cable. 

GROUND 
E 

6 x  1.0mrn 
12 Nm, (1.2 kgf-m, 8.7 Ibf.ft) 

10. Remove the battery cable and alternator connector 
(see page 6-19). 

11. Remove the PIS pump belt and PIS pump (see page 
5-16). 

12. Remove the alternator belt (see page 6-19). 
13. Remove the engine wire harness holder and water 

bypass hose. 

ENGINE WIRE HARNESS ;;A:$ :: kgf.m, HOLDER 
16 lbf4tl 

(cont'd) 



Cylinder Head 

r Removal (cont'd) 

14. Remove the engine wire harness connectors and 
wire harness clamps from the cylinder head and the 
intake manifold. 

Four injector connectors 
Intake air temperature (IAT) sensor connector 
Idle air control (IAC) valve connector 
Throttle position sensor connector 
Manifold absolute pressure (MAP) sensor con- 
nector 
Heated oxygen sensor (H02S) connector (F22B2 
engine) 
Engine coolant temperature (ECT) sensor con- 
nector 
ECT switch connector 
ECT gauge sending unit connector 
VTEC solenoid valve connector 
(F22B1 engine) 
VTEC pressure switch connector 
(F2261 engine) 
Exhaust gas recirculation (EGR) valve lift sensor 
connector 
TDC/CKP/CYP sensor connector 
Ignition coil connector 
Fuel injection air (FIA) control solenoid valve 
connector (F22B1 engine) 

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

16. Remove the upper and lower radiator hoses and 
heater hose. 

LOWER RADIATOR HEATER HOSE 
HOSE \ 

UPPER RADIATOR 
HOSE 

- -- 

17. Remove the water bypass hoses. 

WATER BYPASS 
HOSES 

18. Remove the side engine mount (see page 5-21). 

NOTE: 
Use the jack to support the engine before the 
side engine mount is removed. 
Make sure to place a cushion between the oi l  
pan and the jack. 

19. Remove the cylinder head cover. 

CYLINDER HEAD 
COVER 

\ 



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

21. Remove the camshaft pulley and back cover. 

BACK COVER 

Clean. 

22. Remove the splash shield (see page 5-17). 

23. Remove the exhaust manifold. 

SELF-LOCKING NUT 
8 x 1.25 mm 
31 Nm, (3.2 kgf.m, 23 IbfW 
Replace. 

i 

24. Remove the intake manifold. 

GASKET 
Replace. 

INTAKE MANIFOLD 

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

CAUTION: To prevent warpage, unscrew the bolts 
in  sequence 113 turn at a time; repeat the sequence 
until all bolts are loosened. 

CYLINDER HEAD BOLT LOOSENING SEQUENCE 



Rocker Arm Assembly 
r Removal 

1. Loosen the adjusting screws, then remove the bolts 
and the rocker arrn assembly. 

NOTE: 
Unscrew the camshaft holder bolts two turns at a 
time, in a crisscross pattern to prevent damaging 
the valves or rocker arm assembly. 
When removing the rocker arm assembly, do not 
remove the camshaft holder bolts. The bolts wi l l  
keep the camshaft holders, the springs and the 
rocker arms on the shafts. 

Except F22B1 engine: 

ADJUSTING SCREW 

F22B1 engine: 

ADJUSTING SCREW 

.%. 

ADJUSTING SCREW 

CAMSHAFT HOLDER BOLT LOOSENING SEQUENCE 

Except F22B1 engine: 

F22B1 engine: 



Rocker Arms 
- Overhaul 

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

Inspect rocker shafts and rocker arms (page 6-36). 
Rocker arms must be installed in the same position if reused. 
When removing or installing rocker arm assembly, do not remove the camshaft holder bolts. The bolts will keep the 
holders, springs and rocker arms on the shaft. 
When reassembling, fit the projection on the intake rocker shaft to the notch in the camshaft holder. 

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

Except F22B1 engine: I 
Letter "B" is stamped 
on rocker arm. 

Letter "A" is stamped 
on rocker arm. 

INTAKE ROCKER INTAKE ROCKER INTAKE ROCKER INTAKE ROCKER 
SHAFT @ SHAFT @ ARM B ARM A 
(short, 2 places) (long, 3 places) (4 places) (4 places) 

CAMSHAFT 

EXHAUST ROCKER ARM 
(short, 2 places) (long, 3 places) (8 places) 

n A A P 'J 

(cont'd) 



Rocker Arms r Overhaul (cont'd) 

NOTE: 
Identify parts as they are removed to ensure reinstallation in  original locations. 
Inspect rocker shafts and rocker arms (page 6-35 and 36). 
Rocker arms must be installed in the same position if reused. 
When removing or installing rocker arm assembly, do not remove the camshaft holder bolts. The bolts will keep the 
holders, springs and rocker arms on the shaft. 
Bundle the rocker arms with a rubber band to keep them together as a set. 

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

F22B1 engine: 

Letter "A" is stamped Letter "6" is stamped 
on rocker arm. on rocker arm. 

EXHAUST ROCKER SHAFT 
EXHAUST ROCKER 

No. 1 CAMSHAFT No. 5 CAMSHAFT 
HOLDER HOLDER 

TIM~NG PLATE / (oo-7 

INTAKE ROCKER 
ARM ASSEMBLY 

INTAKE ROCKER SHAFT 



Lost Motion 
Assemblies 

- lnspection I 
NOTE: W h e n  reassemb l i ng  t h e  p r i m a r y  rocker arm,  
careful ly app l y  air  pressure t o  t he  o i l  passage o f  t h e  
rocker arm. 

1. Inspect the  rocker a r m  piston. Push it manual ly.  
- If it does not  m o v e  smoothly, replace the rocker 

a r m  assembly. 

SY NCHRONlZlNG 
PISTON B 

SYNCHRONIZING 
PISTON A 

SECONDARY 
ROCKER ARM 

MID ROCKER 

TIMING / SPRING 

/ '/ TIMING 

ARM I 
PRIMARY ROCKER 
ARM 

NOTE: 
App ly  o i l  t o  the  pistons w h e n  reassembling. 
Bund le  t h e  rocker a rms  w i t h  a rubber  band  t o  
keep t h e m  together as a set. 

NOTE: Set  t h e  t i m i n g  p la te  a n d  re turn  spr ing  as 
shown  below. 

TIMING PLATE 
/ 

RETURN SPRING / 

Push 

LOST MOTION ASSEMBLY 

- Inspection 

1. Remove the lost mo t i on  assembly f r o m  the cylinder 
head and inspect it. Pushing it gent ly w i t h  the  f inger 
w i l l  cause it t o  sink sl ightly, Increasing the  force o n  
it w i l l  cause i t  t o  sink deeper. 
- I f  t h e  l o s t  m o t i o n  a s s e m b l y  d o e s  n o t  m o v e  

smoothly, replace it. 



Rocker Arms and Shafts 

r Clearance Inspection 

Measure both the intake rocker shaft and exhaust rocker 
shaft. 

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

Inspect rocker arm 
face for wear. 

2. Zero gauge to  shaft diameter 

CYLINDER BORE 
GAUGE 

3. Measure inside diameter of rocker arm, and check 
for out-of-round condition. 

Rocker Arm-to-Shaft Clearance: 
Standard (New): 
Except F22B1 engine: 
Intake: 0.017 - 0.050 m m  

(0.0007 - 0.0020 in] 
Exhaust: 0.018 - 0.054 m m  

(0.0007 - 0.0021 in) 
F22B1 engine: 
Intake: 0.026 - 0.067 m m  

(0.0010 - 0.0026 in) 
Exhaust: 0.018 - 0.054 m m  

(0.0007 - 0.0021 in) 
Service Limit: 0.08 m m  (0.003 in) 

Inspect 
face for 

rocker 
. wear. 

arm 

Repeat for all rockers. 
- If over limit, replace rocker shaft and all overtol- 

erance rocker arms. 

NOTE: If any rocker a rm needs replacement, re- 
place all three rocker arms in  that set (primary, mid, 
and secondary). 



Camshaft 
r Inspection 

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

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

Specified torque: 
8 m m  bolts: 22 N-m (2.2 kgf-m, 16 Ibfeft) 
6 m m  bolts: 12 N.m (1.2 kgfsm, 8.7 Ibfeft) 

Except F22B1 engine: 
6 mrn bolts: 0. @, @, 0.0, @ 

F22B1 engine: 
6 m m  bolts: 0, 0, 0, 

1 2. Seat the camshaft by pushing it toward distributor 
end of cylinder head. 

3. Zero the dial indicator against the end of distributor 
drive, then push the camshaft back and forth and 
read the end play. 

Camshaft End Play: 
Standard (New): 0.05 - 0.15 mrn 

(0.002 - 0.006 in) 
Service Limit: 0.5 m m  (0.02 in) 

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

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

- Clean the camshaft bearing surfaces in the cylin- 
der head, then set camshaft back in place. 

- Insert plastigage strip across each journal. 

5. Install the camshaft holders, then tighten the bolts 
to the specified torque as shown in the left column 
of this page. 

6. Remove the camshaft holders. Measure widest por- 
tion of plastigage on each journal. 

Camshaft-to-Holder Oil Clearance: 
Standard (New): 0.050 - 0.089 rnm 

(0.0020 - 0.0035 in) 
Service Limit: 0.15 m m  (0.006 in) 

PLASTIGAGE STRIP 



Camshaft 
r Inspection (cont'd) 

7. 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 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) 

- If the total runout of the camshaft is within toler- 
ance, replace the cylinder head. 

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

8. Measure cam tobe height. 

Cam Lobe Height Standard (New): 
Unit mm (in) 

PRI MID SEC 

EX IN EX 
T IS 

F22B1 engine: 

F20B3 engine 

F2285 engine 

F22B2 engine 

Inspect this area for wear. 

INTAKE 

38.741 (1.5252) 

39.167 (1.5420) 

38.526 (1.5168) 

37.775 (1.4872) 

39.725 (1.5640) 

34.481 (1.3575) 

F22B1 
engine 

EXHAUST 

38.972 (1.5343) 

39.356 (1.5494) 

38.778 (1.5267) 

38.366 (1.5105) 

PRI 

MID 

SEC 



Valves, Valve Springs and Valve Seals 
- Removal 

NOTE: Identify valves and valve springs as they are 
removed so that each item can be reinstalled in its origi- 
nal position. 

1. Using an appropriate-sized socket and plastic mal- 
let, lightly tap the valve'retainer to loosen the valve 
keepers before installing the valve spring compres- 
sor. 

PLASTlC MALLET 

V SOCKET 

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

VALVE SPRING COMPRESSOR 
07757 -001 0000 

Except F22B1 engine: 

Intake Valve Dimensions 
A Standard (New): 31.90 - 32.10 mm 

(1.256 - 1.264 in) 
B Standard (New): 107.82 - 108.32 mm 

(4.245 - 4.265 in) 
C Standard (New): 5.485 - 5.495 mrn 

(0.2159 - 0.2163 in) 
C Service Limit: 5.455 mm (0.2148 in) 
D Standard (New): 0.85 - 1.15 m m  

(0.033 - 0.045 in) 
D Service Limit: 0.65 mrn (0.026 in) 

Exhaust Valve Dimensions 
A Standard (New): 28.90 - 29.10 mrn 

(1.138 - 1.146 in) 
B Standard (New): 116.95 - 117.45 rnm 

(4.604 - 4.624 in) 
C Standard (New): 5.450 - 5.460 mrn 

(0.2146 - 0.2150 in) 
C Service Limit: 5.420 m m  (0.2134 in) 
D Standard (New): 1.05 - 1.35 mm 

(0.041 - 0.053 in) 
D Service Limit: 0.95 mrn (0.037 in) 

(cont'd) 



Valves, Valve Springs and 
Valve Seals Valve Seats 

Removal (cont'd) I 
F22B1 engine: I 
Intake Valve Dimensions 
A Standard (New): 33.90 - 34.10 rnrn 

(1.335 - 1.343 in) 
B Standard (New): 11 0.30 - 11 0.80 rnrn 

(4.343 - 4.362 in) 
C Standard (New): 5.485 - 5.495 rnrn 

(0.2159 - 0.2163 in] 
C Service Limit: 5.445 mm (0.2148 in) 
D Standard (New): 0.85 - 1.15 rnrn 

(0.033 - 0.045 in) 
D Service Limit: 0.65 rnrn (0.026 in) 

Exhaust Valve Dimensions 
A Standard (New): 28.90 - 29.10 rnrn 

(1.138 - 1.146 in) 
B Standard (New): 108.30 - 108.80 rnrn 

(4.264 - 4.283 in) 
C Standard (New): 5.450 - 5.460 rnrn 

(0.2146 - 0.2150 in) 
C Service Limit: 5.420 rnm (0.2134 in) 
D Standard (New): 1.05 - 1.35 mm 

(0.041 - 0.053 in) 
D Service Limit: 0.95 rnrn (0.037 in) 

- Reconditioning 

1. Renew the valve seats in the cylinder head using a 
valve seat cutter. 

NOTE: If guides are worn (page 6-42), replace them 
(page 6-43) before cutting the valve seats. 

2. Carefully cut a 45' seat, removing only enough ma- 
terial 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- 
ter. 

Valve Seat Width: 
Standard (New): 1.25 - 1.55 mm 

(0.049 - 0.061 in) 
Service Limit: 2.00 mm (0.079 in) 

SEAT WIDTH 



5. After resurfacing the seat, inspect for even valve 
seating: Apply Prussian Blue compound to the valve 
face, and insert valve in  original location in the 
head, then lift it and snap it closed against the seat 
several times. 

PRUSSIAN BLU 

6. The actual valve seating surface, as shown by the 
blue compound, should be centered on the seat. 

If it is too high (closer to the valve 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. 
If i t  is too low (closer to  the valve 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. 

7. Insert intake and exhaust valves in the head and 
measure valve stem installed height. 

Except F22B1 engine: 
Intake Valve Stem Installed Height: 
Standard (New): 48.08 - 48.88 mm 

(1.893 - 1.924 in) 
Service Limit: 49.13 mm (1.934 in) 
Exhaust Valve Stem lnstalled Height: 
Standard (New): 50.15 - 50.95 mm 

(1.974 - 2.006 in) 
Service Limit: 51.20 mm (2.016 in) 

F22B1 engine: 
Intake Valve Stem lnstalled Height: 
Standard (New): 46.75 - 47.55 m m  

(1.841 - 1.872 in) 
Service Limit: 47.80 m m  (1.882 in) 
Exhaust Valve Stem Installed Height: 
Standard (New): 46.68 - 47.48 mm 

(1.838 - 1.869 in) 
Service Limit: 47.73 mm (1.879 in) 

8. If valve stem installed height is over the service 
limit, replace the valve and recheck. If still over the 
service limit, replace the cylinder head; the valve 
seat in the head is too deep. 



Cylinder Head Valve Guides 

NOTE: If camshaft-to-holder oil clearance (page 6-37) is 
not wi th in  specification, the cylinder head cannot be  
resurfaced. 

I If camshaft-to-holder oil clearances are within specifica- 
tions, check the cylinder head for warpage. 

If warpage is less than 0.05 m m  (0.002 in) cylinder 
head resurfacing is not required. 
If warpage is between 0.05 m m  (0.002 in) and 0.2 m m  
(0.008 in), resurface cylinder head. 
Maximum resurface l imit  is 0.2 m m  (0.008 in) based 
on a height of 100 m m  (3.94 in). 

PRECISION STRAIGHT EDGE 

I 

I Measure along edges, and three ways across cen'ter. 

Cylinder Head Height: 
Standard (New): 99.95 - 100.05 mm 

(3.935 - 3.939 in) 

- Valve Movement 

Measure the guide-to-stem clearance wi th  a dial indica- 
tor  whi le  rocking the s tem in the direction of normal  
thrust (wobble method). 

Intake Valve Stem-to-Guide Clearance: 
Standard (New): 0.04 - 0.09 mm 

(0.002 - 0.004 in) 
Service Limit: 0.16 mm (0.006 in) 

Exhaust Valve Stem-to-Guide Clearance: 
Standard (New): 0.1 1 - 0.16 mm 

(0.004 - 0.006 in) 
Service Limit: 0.24 mm (0.009 in) 

Valve extended 10 rnrn out from seat. 

If measurement exceeds the service l imit ,  recheck 
using a new valve. 
If measurement is now within service limit, reassem- 
ble using a new valve. 
If measurement still exceeds limit, recheck using al- 
ternate method below, then replace valve and guide, 
i f  necessary. 

NOTE: A n  alternate method of checking guide t o  stem 
clearance is t o  subtract the O.D. of the valve stem, mea- 
sured w i t h  a micrometer,  f r o m  the  I.D. o f  the  va lve 
guide, measured w i t h  an ins ide m ic romete r  o r  ba l l  
gauge. 
Take the measurements in  three places along the valve 
stem and three places inside the valve guide. 
The difference between the largest guide measurement 
and the smallest stem measurement should not exceed 
the service l imit. 

Intake Valve Stem-to-Guide Clearance: 
Standard (New): 0.020 - 0.045 mm 

(0.0008 - 0.0018 in) 
Service Limit: 0.08 rnm (0.003 in) 

Exhaust Valve Stem-to-Guide Clearance: 
Standard (New): 0.055 - 0.080 mm 

(0.0022 - 0.0031 in) 
Service Limit: 0.12 mm (0.005 in) 



- Replacement 

NOTE: 
For best results, heat cylinder head to 150°C (300°F) 
before removing or installint guides. 
It may be necessary to use an air hammer to remove 
some valve guides. 

CAUTION: To avoid burns, use heavy gloves when han- 
dling heated cylinder head. 

1. Drive the valve guide out from the bottom of the 
cylinder head. 

VALVE GUIDE DRIVER, 
5.5 rnrn 
07742-0010100 /r? 

2. Drive in a new valve guide to the specified depth. 

ww VALVE GUIDE DRIVER. 
5.5  rnrn y) 0?74*-0010100 a 

Valve Guide Installed Height: 
Except F22B1 engine: 
Intake: 23.50 - 24.50 mm (0.925 - 0.965 in) 
Exhaust: 14.80 - 15.80 mm (0.583 - 0.622 in) 
F22B1 engine: 
Intake: 21.20 - 22.20 mm (0.835 - 0.874 in) 
Exhaust: 20.63 - 21.63 mm (0.812 - 0.852 in) 

VALVE GUIDE - 
Measure here. 

- Reaming 1 

NOTE: For new valve guides only. 

1. Coat both reamer and valve guide with cutting oil. I 
2. Rotate the reamer clockwise the full length of the 

valve guide bore. 

3. Continue t o  rotate the  reamer clockwise whi le 
removing it from the bore. 

4. Thoroughly wash the guide in detergent and water 
to remove any cutting residue. 

5. Check clearance with a valve (see page 6-13). 
- Verify that the valve slides in the intake and 

exhaust valve guides without exerting pressure. 

VALVE GUIDE REAMER, 5.525 rnrn REAMER HANDLE 
07HAH - PJ70100 \ 
Turn reamer in 
clockwise direction 



Valves, Valve Springs and Valve Seals 
- Installation Sequence 

NOTE: Exhaust and intake valve seals are NOT interchangeable. 

- Valve Installation 

W h e n  insta l l ing valves i n  cy l inder  head, coat  va lve 
stems w i th  oi l  before inserting into valve guides, and 
make sure valves move u p  and down smoothly. 

When valves and springs are in place, l ightly tap the end 
of  each valve stem two or  three times with a plastic mal- 
let to  ensure proper seating of  valve and valve keepers. 

NOTE: Tap the valve stem only along its axis so you do  
not  bend the stem. 

PLASTIC 
MALLET 



Camshaft/Rocker Arms and Camshaft SealIPulley - 
r Installation 

CAUTION: 
Make sure tha t  al l  rockers are in  alignment w i t h  
valves when torquing rocker assembly bolts. 
Valve locknuts should be loosened and adjusting 
screws backed off before installation. 
To prevent rocker arm assembly from coming apart, 
leave camshaft holder bolts in the holes. 

1. After wiping down the camshaft, camshaft seal and 
journals in the cylinder head, lubricate both sur- 
faces and install the camshaft. 

2. Clean and install the oil control orifice with a new 
O-ring (F22B1 engine only). 

OIL CONTROL 
ORIFICE 
iF22B1 engine only) 
Clean. 

3 Lubricate cam lobes after reassembly. 

3. Turn the camshaft until its keyway is facing up. 
(No. 1 piston TDC). 

4. Apply liquid gasket to the head mating surfaces of 
the No. 1 and No. 5 or No. 6 camshaft holders. 
- Apply liquid gasket to the shaded areas. 

Except F22B1 engine: 

No. 5 No. 1 

F22B1 engine: 

No.6 

5. Set the rocker arm assembly in place and loosely 
install the bolts. 
- Make sure that the rocker arms are properly 

positioned on the valve stems. 



Camshaft/Rocker Arms and Camshaft SealsIPulley 
- Installation (cont'd) 

6 .  Tighten each bolt  two  turns at a t ime i n  the se- 
quence shown below to ensure that the rockers do 
not bind on the valves. 

Specified torque: 
8 mm bolts: 22 N-m 12.2 kgf-m, 16 Ibf-t) 
6 mm bolts: 12 N-m (1.2 kgf-m, 8.7 1bf.t) 

Except F22B1 engine: 
6 mm bolts; @I,@), @. 0.0, @ 

F22B1 engine: 
6 mm bolts: 0, a), 0, @ 

7. lnstall the back cover. 

8. Install the key and the camshaft pulley onto the 
camshaft, then t ighten the retaining bol t  t o  the 
torque shown. 

BACK COVER 
Clean. 

\ 

CAMSHAFT 
PULLEY 

/ 
6 x  1.0 mm I 37 N.m (3.8 kgfm, 
9.8 N.m (1.0 kgf-m, 27 Ibf.ftl 
7.2 1bfW 

6 x  l.Omm 
12 N.m i1.2 kgf.m, 8.7 Ibf4-t) 



Cyli der Head - 

- Installation 

Install the cylinder head in  the reverse order of removal: 

NOTE: 
Always use a new head gasket. 
Cylinder head and cyl inder block surface must  be 
clean. 
"UP" mark on camshaft pulley should be at the top. 
Turn the crankshaft so the No. 1 piston is at TDC (see 
page 6-22). 
Clean the oil control orifice before installing. 
Do not use the upper cover and lower cover for stor- 
ing items disassembled. 
Clean the upper cover and lower cover before instal- 
lation. 

1. Cylinder head dowel pins must be aligned. 

2. Install the oil control orifice (Except F22B1 engine). 

CYLINDER HEAD 
GASKET 
Replace. 

/ 

EL 

OIL CONTROL 
ORIFICE 

3. Position the camshaft correctly (see page 6-22). 

4. Tighten the cylinder head bolts sequentially in  three 
steps. 

1st step torque: 39 N.rn 14.0 kgfm, 29 Ibf.ft) 
2nd step torque: 69 N.m (7.0 kgf-m, 51 Ibf.ft) 
3rd step torque: 98.1 N.m (10.0 kgfm, 72.3 Ibf.ft) 

NOTE: 
W e  r e c o m m e n d  u s i n g  a b e a m - t y p e  t o r q u e  
w r e n c h .  W h e n  u s i n g  a p rese t - t ype  t o r q u e  
wrench, b e  sure t o  t ighten s lowly  and not  t o  
overtighten. 
If a bolt makes any noise while you are torquing 
it, loosen the bolt, and retighten it f rom the 1st 
step. 

CYLINDER HEAD BOLTS TORQUE SEQUENCE 

I (cont'd) 



Cylinder Head 
Installation (cont'd) 

5. Install the intake manifold and tighten the nuts i n  a 
crisscross pattern in 2 or 3 steps, beginning with the 
inner nuts. 

Always use a new intake manifold gasket. 

GASKET 
8 x 1.25 mm Replace. 
22 N.m (2.2 kgf.m, I 

/ I 8 x 1.25 mm 
22 N.m (2.2 kgf.m, 

INTAKE MANIFOLD 16 lbf-ftl / O-RING 

8 x 1.25 mm Replace' 
22 N-m (2.2 kgfm, 
16 lbf.ft1 

6. Install the exhaust manifold and tighten the nuts in 
a crisscross pattern in 2 or 3 steps, beginning wi th  
the inner nut. 

Always use a new exhaust manifold gasket. 

exhaust pipe A and the bracket, and then install the 
cover. 

( 

GASKET 
Replace. 

COVER 

8 x 1.25 mm 
31 N m  (3.2 kgf.m, 

8 x 1.25 mm 

7. lnsta'll the exhaust manifold bracket, then install the 



Apply liquid gasket to 
the shaded areas. 

8. Install the t iming belt (see page 6-21). 

9. Adjust the valve clearance (see page 6-13). 

10. Install the head cover gasket in  the groove of  the 
cylinder head cover. Seat the recesses for the cam- 
shaft first, then work i t  into the groove around the 
outside edges. 

NOTE: 
Before instal l ing the head cover gasket, thor-  
oughly clean the seal and the groove. 
When installing, make sure the head cover gas- 
ket is seated securely in  the corners of the re- 
cesses wi th  no gap. 

CORNERS OF 
THE RECESS 

HEAD COVER GASKET 

CORNERS OF 
THE RECESS 

CYLINDER HEAD 
COVER 

11. Apply liquid gasket to  the head cover gasket at the 
four corners of the recesses. 

NOTE: 
Use liquid gasket, Part No. OY740 - 99986. 

• Check that the mating surfaces are clean and dry 
before applying l iquid gasket. 
Do not install the parts i f  5 minutes or more have 
elapsed since applying l iqu id  gasket. Instead, 
reapply l iquid gasket after removing o ld  residue. 
After assembly, wait at least 20 minutes before 
fi l l ing the engine wi th  oil. 

(cont'd) 



Cylinder Head . - .. -. , . . I t  - rnsrallanon (conr-a) 

12. When installing the cylinder head cover, hold the 
head cover gasket in the groove by placing your fin- 
gers on the camshaft contacting surfaces (top of the 
semicircles). 
Set the spark p lug  seal on  the spark p lug pipe 
(F22B1 engine only). 
Once the cylinder head cover is on the cylinder 
head, slide the cover slightly back and forth to seat 
the head cover gasket. 

NOTE: 
Before installing the cylinder head cover, clean 
the cylinder head contacting surfaces wi th a 
shop towel. 
Do not touch the parts where liquid gasket was 
applied. 
Take care not t o  damage the spark p lug seal 
when installing the cylinder head cover (F22B1 
engine only). 
Visually check the spark plug seal for damage 
(F22B1 engine only) 
Replace the washer when damaged or deterio- 
rated. 

6 x  1.0mrn 
9.8 N.m (1.0 kgfm, 7.2 1bf.R) 

SPARK PLUG 
SEAL 

13. Tighten the nuts in  2 or 3 steps. In the final step, 
tighten all nuts, in sequence, to 9.8 N.m (1.0 kgf.m, 
7.2 1bf.R). 

NOTE: After assembly. wait at least 20 minutes 
before filling the engine with oil. 

Except F22B1 engine: 

F22B1 engine: 

14. After installation, check that all tubes, hoses and 
connectors are installed correctly. 
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Special Tools 

Ref. No. Tool Number 

07 LAB - PVOOl00 
07LAF - PT20100 
07 LAG - PT20100 
07PAF - 00 10000 
07PAF - 00 10680 
07749-0010000 
07948 - SBOOlOl 

Description 

Ring Gear Holder 
Bearing Replacement Tool Set. 
Balancer shaft Lock P in  
Piston Pin Assembly Tool Set 
Pilot Collar, O.D. 22 m m  
Handle Driver 
Driver Attachment, 96 m m  

Qty 1 Page Reference 



Illustrated Index 

3 Lubricate all internal parts wi th  engine oil during reassembly. 

NOTE: 
Clean the oil pan gasket mating surfaces before installing it. 
Apply l iquid gasket to  the recesses of oil pan gasket (see page 7-28). 

6 x 1.0 m m  OIL PAN 
14 N.m (1.4 kgf.m, 10 I b fW 

6 x 1.0 m m  
12 N.m (1.2 kgf.m, 8. 

12 N.m (1.2 kgf.m, 8.7 Ib fW 
GAS 
Repl 

BAFFLE PLATE 
(F22B1 engine only) 

11 x1 .5mm 
74 N.m (7.5 kgf.m, 
54 1bf.h) 
Apply engine oil t o  the bolt 
threads. 
NOTE: 
After torquing each cap, 
turn crankshaft to  check 
for binding. 

MAIN BEARING 
12x 1.0mm 

Torque sequence, 

DRIVE PLATE (AITI 
Check for  cracks. 

CLUTCH COVER 

12x 1.0 m m  I 
103 N.m (10.5 kgf-m, 76 Ib fW 
Torque sequence, page 7-7 



Illustrated Index 
(cont'd) 

7 Lubricate a l l  internal parts w i t h  eng ine  oi l  dur ing  reassembly. 

NOTE: 
r Apply  l iquid gasket to the  ma t i ng  surfaces o f  t he  r igh t  

s ide cover and  o i l  p u m p  case before insta l l ing them. 
Use l iqu id  gasket, par t  No. OY740 - 99986. 

CRANKSHAFT 
End play, page 7-7 
Runout, Taper and 
Out-of-Round, page 7-15 
Installation, page 7-25 

/ 

MAIN BEARINGS 
Oil clearance, page 7-8 
Selection, page 7-9 
NOTE: New main bearings must 
be selected by matching crank and 
block identification markings. 

CRANKSHAFT OIL SEAL 
Installation, page 7-24 

\ 
is fixed and must not be changed 

BALANCER by grinding or shimming. 

8 x 1.25 m m  
25 N.m (2.5 kgf.m, 

CRANKSHAFT OIL SEAL 

8.7 I b f W  
Apply liquid gaske 
the bolt threads. 

12 N-m (1.2 kgfm, 8.7 I b fW 
Apply liquid gasket to 
the bolt threads. 

TIMING BALANCER BELT 
DRIVEN PULLEY 



BALANCER SHAFT 
BEARINGS 



Illustrated Index 
(cont'd) 

7 Lubricate all internal parts with engine oil during reassembly. INSTALLATION 

NOTE: New rod bearings must be selected by matching 
connecting rod  and crankshaft identification markings 
(see pages 7-10, 11 1. EXHAUST 

PISTON RINGS 
Replacement, page 7-22 
Measurement, pages 7-21, 
Alignment, page 7-23 

PISTON PIN 
Removal, page 7-18 
Installation, page 7-19\ 
Inspection, page 7-20 

INTAKE 

PISTON 
Removal, page 7-12 
Measurement, page 7-16 
NOTE: To maintain proper clearance, 
match the letter on the piston top with 
the letter for each cylinder stamped on 
the block. 
On the piston top On the block 

No letter r A or I 
B I B or 11 

CONNECTING CYLINDER BLOCK 
Cylinder bore inspection, page 7-17 
Warpage inspection, page 7-17 
Cylinder bore honing, page 7-18 
Inspect top of each cylinder bore 
for carbon build-up or ridge before 
removing piston. 
Remove ridge if necessary, page?-14 

CONNECTING ROD 
BEARINGS 
Clearance, page 7-10 
Selection, page 7-1 1 

CONNECTING ROD BEARING CAP 
Installation, page 7-25 CYLINDER BORE SIZES 
NOTE: Install cap so the bearing recess is on (A or I, B or 11) 
the same side as the recess in the rod. NOTE: To maintain proper piston 

clearance, match these fetters with 
CONNECTING ROD NUT the letters on the pistons. The letters 
F20B3 engine: on the block read from left to right, 
8 x 0.75 mm NO. 1 through No. 4 cylinders. 
32 N.m (3.3 kgfm, 24 Ibf-ft) .On the block On the piston 
Except F20B3 engine: A or I -+ No letter 
9 x 0.75 mm 

I 1 B or 11 -----) B 
46 N.m (4.7 kgfern, 34 Ibf-ft) 
After torquing each bearing cap, 

No. 1 No. 4 

rotate crankshaft to check for 
binding. 

I top 



Connecting Rod and 
Flywheel and Drive Plate Crankshaft - 
- Heplacement 

Manual Transmission: 

Remove the eight f lywheel bolts, then separate the fly- 
wheel  f r o m  the  crankshaft f lange. After instal lat ion, 
t ighten the bolts in  the sequence shown. 

RING GEAR HOLDER 
07LAB - PVOOl 00 

ENGINE 
RING GEAR HOLDER BLOCK 

Inspect ring gear 
teeth for wear or 103 N.m (10.5 kgf-m. 76 IbfW 

Automatic Transmission: 

Remove the eight dr ive plate bolts, then separate the 
drive plate f rom the crankshaft flange. After installation, 
t ighten the bolts in  the sequence shown. 

- End Play 

Connecting Rod End Play: 
Standard (New): 0.15 - 0.30 mm 

(0.006 - 0.012 in) 
Service Limit: 0.40 mm (0.016 in) 

CONNECTING ROD CRANKSHAFT 

If out-of-tolerance, install a new connecting rod. 
If sti l l  out-of-tolerance, replace the crankshaft (see 
pages 7-12 and 7-25). 

Push the crankshaft f i rmly away from the dial indicator, 
and zero the dial against the end of the crankshaft. Then 
pull the crankshaft f irmly back toward the indicator; dial 
reading should not exceed service l imit. 

SCREWDRIVER 
Crankshaft End Play: 
Standard (New): 0.10 - 0.35 mm 

(0.004 - 0.014 in) 
Service Limit: 0.45 mm (0.018 in) 

1 If end play is excessive inspect the thrust washers 
and thrust surface o n  the crankshaft. Replace parts as 

1 necessary. 

NOTE: Thrust washer thickness is fixed and must not be 
changed either by grinding or shimming. 
Thrust washers are installed wi th  grooved sides facing 
outward. 



Main Bearings 
A. - uearance - 

1. To check ma in  bear ing- to- journal  o i l  clearance, 
remove the main caps and bearing halves. 

2. Clean each main journal and bearing half w i th  a 
clean shop towel. 

3. Place one strip of plastigage across each main jour- 
nal. 

NOTE: I f  the engine is still in the car when you bolt 
the main cap down to  check clearance, the weight 
of the crankshaft and flywheel wi l l  flatten the plasti- 
gage further than just the torque o n  the cap bolt  
and give you an incorrect reading. For an accurate 
reading, support the  crank w i th  a jack under the 
counterweights, and check only one bearing at  a 
time. 

4. Reinstall t he  bearings and caps, then torque the 
bolts. 

74 N.m (7.5 kgf-m, 54 Ibfaft) 

NOTE: Do not rotate the crankshaft during inspec- 
tion. 

5. Remove the cap and bearings again, and measure 
the widest part o f  the plastigage. 

Main Bearing-to-Journal Oil Clearance: 
Standard (New): 

No. 2 0.021 - 0.045 m m  
(0.0008 - 0.0018 in) 

Service Limit: 0.050 m m  (0.0020 in) 
NO. 3 0.025 - 0.049 m m  

(0.0010 - 0.0019 in) 
Service Limit: 0.055 m m  (0.0022 in) 
No. 1 and 4 0.013 - 0.037 m m  

(0.0005 - 0.0015 in) 
Service Limit: 0.050 m m  (0.0020 in) 
No. 5 0.009 - 0.033 m m  

(0.0004 - 0.0013 in) 
Service Limit: 0.040 m m  (0.0016 in) 

PLASTIGAGE STRIP 

6. If the plastigage measures too  wide or  too narrow, 
(remove the engine if it's still in  the car), remove the 
crankshaft, and remove the upper half of  the bear- 
ing. Install a new, complete bearing wi th  the same 
color code (select the color as shown o n  the next 
page), and recheck the clearance. 

CAUTION: D o  no t  file, shim, or scrape the  bearings 
or the  caps t o  adjust clearance. 

7. If the plastigage shows the clearance is still incor- 
rect, t ry the next larger or smaller bearing (the color 
listed above or below that one), and check again. 

NOTE: If the proper clearance cannot be obtained 
by using the appropriate larger or smaller bearings, 
replace the crankshaft and start over. 



Main Journal Code Locations 
(Numbers or Bars) 

F20B3 engine: 

Main Journal Code Locations (Numbers or Bars) 

Except F20B3 engine: 
The Main Journal Codes are stamped in one of the fol- 
lowing locations. 

Main Journal Code Locations (Numbers or Bars) 

Main Journal Code Locations (Numbers or Bars) 

No. 5 JOURNAL No. 1 JOURNAL 
(PULLEY END) 

No. 1 CRANK WEB 

- aeiecrlon 

CAUTION: If the codes are indecipherable because of 
an accumulation of dirt and dust, do not scrub them 
with a wire brush or scraper. Clean them only with sol- 
vent or detergent. 

Crankshaft Bore Code Location 
(Numbers, Letters or Bars) 

Numbers or Letters or Bars have been stamped on the 
end of the block as a code for the size of each of the 5 
main journal bores. 
Use them, and the numbers stamped on the crankshaft 
(codes for main journal siz the correct bear- 
ings. 

No. 1 JOURNAL No. 5 JOURNAL 
(PULLEY END) (FLYWHEEL END) 

Bearing Design 

PROJECTION 

LOWER 

Bearing Identification -* Larger crank bore 

Color code is on the 1 or A or I 

edge of the bearing. 
--.--) Smaller bearing (Thicker) 

2 or B or II 

v v 

3 or c or III 

Smaller Smaller NOTE: When using bearing halves of 
main bearing different colors, i t  does not matter 
journal (Thicker) which color is used in  the top or  bottom. 

4 or D or 1111 

Pink 

Pink1 

Yellow 

Yellow 

Yellow/ 

Green 

Green 

Green/ 

Brown 

Pink/ 

Yellow 

Yellow 

Yellowi 

Green 

Green 

Green/ 

Brown 

Brown 

Yellow 

Yellow/ 

Green 

Green 

Green/ 

Brown 

Brown 

Brown1 

Black 

Yellow/ 

Green 

Green 

Greeni 

Brown 

Brown 

Brown/ 

Black 

Black 



Connecting Rod Bearings 
- - - Clearance -- 

I .  Remove the connecting rod cap and bearing half. 

2. Clean the crankshaft rod journal and bearing half 
with a clean shop towel. 

3. Place plastigage across the rod journal. 

4. Reinstall the bearing half and cap, and torque the 
nuts to: 

F20B3 engine: 
32 N-m (3.3 kgf-m, 24 Ibf-ft) 
Except F20B3 engine: 
46 N.m (4.7 kgf-m, 34 Ibfaft) 

NOTE: Do not rotate the crankshaft during inspec- 
tion. 

5. Remove the rod cap and bearing half and measure 
the widest part of the plastigage. 

Connecting Rod Bearing-to-Journal Oil Clearance: 
F20B3 engine: 
Standard (New): 0.015 - 0.043 m m  

(0.0006 - 0.0017 in) 
Service Limit: 0.050 rnrn (0.0020 in) 
Except F20B3 engine: 
Standard (New): 0.021 - 0.049 m m  

(0.0008 - 0.0019 in) 
Service Limit: 0.06 m m  (0.002 in) 

PLASTIGAGE STRIP 

6. If the plastigage measures too wide or too narrow, 
remove the upper half o f  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. 

CAUTION: Do not file, shim, or scrape the bearings 
or the caps t o  adjust clearance. 

7. If the plastigage shows the clearance is still incor- 
rect, try the next larger or smaller bearing (the color 
listed above or below that one), and check clear- 
ance again. 

NOTE: If the proper clearance cannot be obtained 
by using the appropriate larger or smaller bearings, 
replace the crankshaft and start over. 



- Selection I 

CAUTION: If t h e  codes are indecipherable because o f  
an accumulation of d i r t  and dust, d o  n o t  scrub them 
w i t h  a wi re  brush or  scraper. Clean them only w i t h  sol- 
vent or detergent. 

Connecting Rod Journal Code Locations 
(Numbers or Bars) 

N u m b e r s  o r  Bars  have  been  s t a m p e d  o n  t h e  s ide  o f  
each connect ing  r o d  as a code  f o r  t h e  size o f  t h e  b i g  
end. Use it, and t he  letters o r  bars s tamped o n  t he  crank 
(codes for  r od  journal  size), t o  choose t he  correct bear- 
ings. 

Half of number or bar 
is stamped on bearing 
and the other half is 
stamped on rod 

Bearing Design 

Smaller Smaller 
rod bearing 
journal (Thicker) 

Bearing Identification -> Larger big end bore 
Color code is on the - Smaller bearing (Thicker) 

edge of the bearing. 

Connecting Rod Journal Code Locations 
(Letters or Bars) 

Red 

P~nk  

Yellow 

Green 

F20B3 engine: 

4or1111 l o r 1  

Connecting Rod Journal Code Locations (Letters or Bars) 

Pink 

Yellow 

Green 

Brown 

Except F20B3 engine: 
The Connect ing Rod Journal  Codes are stamped i n  one 
o f  t h e  fo l lowing locations. 

2 o r 1 1  

Connecting Rod Journal Code Locations (Letters or Bars) 

3o r111  

Yellow 

Green 

Brown 

Black 

1 Connecting Rod Journal Code Locations (Letters or Bars) 

Green 

Brown 

Black 

Blue 

NO. 4 JOURNAL No. 1 JOURNAL 
(FLYWHEEL END) (PULLEY END) 



Crankshaft, Balancer Shafts and Pistons 

I- 
1. Remove the right side cover. 

DOWEL PIN 

RIGHT !3qE COVER I\ 

2. Remove the balancer gear case. 

3. Remove the front balancer driven pulley as shown. 

BALANCER \ DRIVEN PULLEY 
/ 

4. Align the bolt hole and the balancer shaft hole, then 
insert a special tool  to  hold the rear balancer shaft. 

5. Remove the bolt and the balancer driven gear. 

REAR BALANCER 
SHAFT 

1 WASHER LOCK PIN 
BALANCER Replace. 07LAG - PT20100 
DRIVEN GEAR 



6. Remove the oil screen and the oil pump. 

7. Remove the baffle plate (F22B1 engine only). 

OIL SCREEN 

BAFFLE PLATE 

OIL PUMP 

8. Remove the bolts and the bearing cap bridge, then 
remove the bearing caps. 

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

MAIN BEARING CAP BOLTS LOOSENING SEQUENCE 

(cont'd) 



Crankshaft, Balancer Shafts and Pistons 
- Removal {cont'd) 

9. Turn the crankshaft so No. 2 and 3 crankpins are at 
the top. 

10. Remove the rod caps/bearings and main capslbear- 
ings. Keep all capslbearings in order. 

11. Lift the crankshaft out of the engine, being careful 
not to damage journals. 

CRANKSHAFT 

12. Remove the bolts and the retainer, then remove the 
front balancer shaft and the rear balancer shaft. 

REAR BALANCER 

FRONT BALANCER 

RETAINER 

13. Remove the upper bearing halves from the connect- 
ing rods and set them aside wi th their respective 
caps. 

14. Reinstall the main caps and bearings on the engine 
in proper order. 

15. If you can feel a r idge of metal or hard carbon 
around the top of each cylinder, remove i t  with a 
ridge reamer. Follow the reamer manufacturer's 
instructions. 

CAUTION: If the ridge is not removed, it may dam- 
age the pistons as they are pushed out. 

RIDGE REAMER 

16. Use the wooden handle of a hammer to drive the 
pistons out. 

HAMMER HANDLE 

17. Reinstall the connecting rod bearings and caps after 
removing each piston/connecting rod assembly. 

18. Mark each piston/connecting rod assembly with its 
cylinder number to avoid mixup on reassembly. 

NOTE: The existing number on the connecting rod 
does not indicate its position i n  the engine, it indi- 
cates the rod bore size. 



Crankshaft 
- Inspection 

Clean t h e  crankshaf t  o i l  passages w i t h  p i p e  
cleaners or a suitable brush. 
Check the keyway and threads. 

Alignment 

Measure runout  on all ma in  journals t o  make 
sure the crank is not bent. 

a The difference between measurements o n  each 
journal must not be  more 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 crankshaft two 
complete revolutions. I I 

support with lathe- 
type tool or V-blocks. 

Out-of-Round and Taper 

Measure out-of-round at the middle o f  each rod  
and main journal in  t w o  places. 
The difference between measurements o n  each 
journal must not be more than the service l imit. 

Journal Out-of-Round: 
Standard (New): 0.005 mm (0.0002 in) max. 
Service Limit: 0.006 mm (0.0002 in) 

Measure in two 
places at middle. 

\ 

Measure taper 
near edges. ,+ +, 

Measure taper at the edge of each rod and main 
journal. 
The difference between measurements o n  each 
journal must not be more than the service limit. 

Journal Taper: 
Standard (New): 0.005 rnrn (0.0002 in) rnax. 
Service Limit: 0.006 mrn (0.0002 in) 



Pistons 

1. Check the piston for distortion or cracks. 

NOTE: If the cylinder is bored, an oversized piston 
must be used. 

2. Measure the piston diameter at a point 21 mm from 
the bottom of  the skirt. 

NOTE: There are t w o  standard-size pistons (No  
Letter (A) or  6). The letter is stamped on the top of 
the piston. Letter:; are also stamped on the block as 
cylinder bore sizes. 

Piston Diameter: 
Standard (New): 

No Letter (A): 84.980 - 84.990 mm 
(3.3457 - 3.3461 in) 

B: 84.970 - 84.980 rnm 
(3.3453 - 3.3457 in) 

Service Limit: 
No Letter (A): 84.970 mm (3.3453 in) 
B: 84.960 mm (3.3449 in) 

SKIRT 
21 mm (0.8 in) DIAMETER 

I - 

3. Calculate the  di f ference between cy l inder  bo re  
diameter (see page 7-17) and piston diameter. 

Piston-to-Cylinder Clearance: 
Standard (New): 0.020 - 0.040 mm 

(0.0008 - 0.0016 in) 
Service Limit: 0.05 mrn (0.002 in) 

- PISTON-TO-CYLINDER 
CLEARANCE 

If the clearance is near or exceeds the service l imit, 
inspect the piston and cylinder block for excessive 
wear. 

Oversize Piston Diameter: 
0.25: 85.230 - 85.240 m m  (3.3555 - 3.3559 in) 
0.50: 85.480 - 85.490 m m  (3.3653 - 3.3657 in) 



Cylinder Block - 
- lnspecrlon 

1. Measure wear  and taper i n  dikection X and Y at 
three levels in  each cylinder as shown. 

6 mm 10.2 in1 

First 
Measurement 
Second 
Measurement 

Third 
Measurement 

6 mm (0.2 in) 

DER BORE SIZES 

he letters from left-to-right 
. 1 through No. 4 cylinders. 

CYLINDER BORE GAUGE 

Cylinder Bore Size: 
Standard (New): 
A or 1: 85.010 - 85.020 m m  (3.3468 - 3.3472 in) 
B or 11: 85.000 - 85.010 m m  (3.3465 - 3.3468 in) 
Service Limit: 85.070 m m  (3.3492 in) 

Oversize: 
0.25: 85.250 - 85.260 m m  (3.3563 - 3.3567 in) 
0.50:85.500 - 85.510 m m  (3.3661 - 3.3665 in) 

Bore Taper: 
Limit: (Difference between first and third measure- 
ment) 0.05 m m  (0.002 in) 

I f  measurements i n  any cy l i nder  are beyond  
Oversize Bore Service Limit, replace the block. 
If the block is to  be rebored, refer t o  Piston Clear- 
ance Inspection (see page 7-16) after reboring. 

NOTE: Scored or scratched cylinder bores must be 
honed. 

Reboring Limit: 0.50 m m  (0.020 in) max 

2. Check the top of the block for warpage. 
Measure along the edges and across the center as 
shown. 

SURFACES TO BE MEASURED 

Engine Block Warpage: 
Standard (New): below 0.07 m m  (0.003 in) max. 
Service Limit: 0.10 m m  (0.004 in) 

PRECISION STRAIGHT EDGE 



Cylinder Block - .. . - Bore nonlng 

1. Measure cylinder bores as shown on page 7-16. 
If the block is to be reused, hone the cylinders and 
remeasure the bores. 

2. Hone cylinder bores with honing oil and a fine (400 
grit) stone in a 60 degree cross-hatch pattern. 

NOTE: 
Use only a rigid hone with 400 grit or finer stone 
such as Sunnen, Ammco, or equivalent. 
Do not use stones that are worn or broken. 

3. When honing is complete, thoroughly clean the 
engine block of all metal particles. Wash the cylin- 
der bores with hot soapy water, then dry and oil 
immediately to  prevent rusting. 

NOTE: Never use solvent, it wi l l  only redistribute 
the grit on the cylinder walls. 

4. If scoring or scratches are still present in cylinder 
bores after honing to  the service limit, rebore the 
cylinder block. 

NOTE: Some light vertical scoring and scratching is 
acceptable i f  it is not deep enough to catch your fin- 
gernail and does not run the full length of  the bore. 

CYLINDER HONE 

NOTE: 
After honing, clean the cylinder thoroughly with 
soapy water. 
Only a scored or scratched cylinder bore must be 
honed. 

Piston Pins 
r Removal 

NOTE: 
Use the piston pin assembly tool set (No. 07PAF - 
0010000) for removal of piston pins. 
Be sure to use the pilot collar of correct No. as desig- 
nated. 

1. Set the special tools as shown. 

I 2. Place the piston on the special tools and press the 
pin out using a hydraulic press. 

1 Embossed mark facing up. 

PILOT COLLAR, 
O.D. 22 mm 
07PAF - 0010680 

NOTE: Use a hydraulic press. 
When pressing pin in or out, 
make sure that the recessed 
portion of the piston aligns 
with the lips on the collar. 



Connecting Rods 

Each rod falls into one of four tolerance ranges (from 0 
to 0.024 mrn (0.0009 in), in 0.006 m m  (0.0002 in) incre- 
ments) depending on the size of its big end bore. It's 
then stamped with a number or bar (1, 2, 3, or 411, 11, 111, 

or 1111) indicating the range. 
You may find any combination of 1, 2, 3, or 4/1, 11, 111, or 
III~ in any engine. 

Normal Bore Size: 
F20B3 engine: 
Except F20B3 engine: 

48.0 (1.89 in) 
51.0 (2.01 in) 

NOTE: 
Reference numbers or bars are for big end bore size 
and do not indicate the position of the rod in the 
engine. 
Inspect connecting rod for cracks and heat damage. 

CONNECTING ROD BORE 
REFERENCE NUMBER or BAR 
Half of number is stamped on 
bearing cap, the other half on 
connecting rod. 

lnspect bolts 
and nuts for 
stress cracks. 

Piston Pins r Installation I 
NOTE: 

Use the piston pin assembly tool set (No. 07PAF - 
0010000) with a hydraulic press. 
Be sure to use the pilot coller of correct No. as desig- 
nated. 

The arrow must face the 
timing belt side of the 
engine. 

The mark must face 
the timing belt side 
of the engine. 

1. Install the piston pin as shown. 

PILOT COLLAR, 
O.D. 22 mm 
07PAF - 001 0680 

mbossed mark 

\ 
PISTON 
PIN 

NOTE: Install the assembled piston and rod with 
the oil hole facing the intake manifold. 



Piston Pins 



Piston Rings 
F . A -  - tna  uap 

1. Using a piston, push a new ring into the cylinder 
bore 15 - 20 mm (0.6 - 0.8 in) from the bottom. 

2. Measure the piston ring end-gap with a feeler 
gauge: 

If the gap is too small, check to see if you have 
the proper rings for your engine. 

If the gap is too large, recheck the cylinder bore 
diameter against the wear limits on page 7-17. 
If the bore is over the service limit, the cylinder 
block must be rebored. 

Piston Ring End-Gap: 
Top Ring 
Standard (New): 0.20 - 0.35 mm 

(0.008 - 0.014 in) 
Service Limit: 0.60 mrn (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 - 0.70 mm 

(0.008 - 0.028 in) 
Service Limit: 0.80 mm (0.031 in) 

I - -  I 



Piston Rings 

r Replacement 

1. Using a ring expander, remove the old piston rings. 

1 2. Clean all ring grooves throughly. 

NOTE: 
Use a squared-off broken ring or ring groove 
cleaner with blade to fit piston grooves. 
Top and 2nd ring grooves are 1.2 mm (0.05 in) 
wide, and the oil ring groove are 2.8 mm (0.1 1 in) 
wide. 
File down blade if necessary. 

CAUTION: Do not use a wire brush t o  clean the 
ring grooves, or cut r ing grooves deeper w i th  
cleaning tools. 
NOTE: If the piston is to be separated from the con- 
necting rod, do not install new rings yet. 

3. Install new rings in the proper sequence and posi- 
tion (see page 7-23). 

NOTE: Do not use old piston rings. 

PISTON RING 

I RING EXPANDER 

r Ring-to-Groove Clearance 

After installing a new set of rings, measure the ring-to- 
groove clearances: 

Top Ring Clearance 
Standard (New): 0.035 - 0.060 mm 

(0.0014 - 0.0024 in) 
Service Limit: 0.13 mm (0.005 in) 

Second Ring Clearance 
Standard (New): 0.030 - 0.055 mm 

(0.0012 - 0.0022 in) 
Service Limit: 0.13 mm (0.005 in) 



- Alignment I 
1. Install the rings as shown. 

Identify top and second rings by the chamfer on the 
edge. Make sure they are in their proper grooves on 
the piston. 

NOTE: The manufacturing marks must be facing 
upward. 

TOP RlNG 

/ C 

SECOND RlNG 

2. Rotate the rings in their grooves to make sure they 
do not bind. 

TOP RING MARK 
\ / 

SECOND RlNG 

SPACER 

OIL RINGS 

3. Position the ring end gaps as shown: 

DO NOT position any ring gap 
GAP at piston thrust surfaces. 

\ 

DO NOT position any ring gap \ 
in line with the piston pin hole. OIL 'ING GAP 



Crankshaft Oil Seal 
- Installation - 

The seal surface on the block should be dry. 
Apply a light coat of oil to the crankshaft and to 
the lip of the seal. 

1. Drive in crankshaft oil seal against right side cover. 

NOTE: Drive the crankshaft oil seal in squarely. 

HANDLE DRIVER 
07749 - 0010000 

/ 

Install seal with the 
part number side 
facing out. 

DRIVER A~~ACHMENT, 96 mm 
07948 - SBOOlOl 

2. Confirm that the clearance is equal al l  the way 
around with a feeler gauge. 

Clearance: 0.5 - 0.8 mm (0.02 - 0.03 in) 

RIG CRANKSHAFT 
VER OIL SEAL 

NOTE: Refer t o  page 8-11 for installation of the oil 
pump side crankshaft oil seal. 

Pistons 
1 r Installation 

Before instal l ing the piston, apply a coat of 
engine o i l  t o  the r ing grooves and cy l inder  
bores. 

1. If the crankshaft is already installed: 
Set the crankshaft to BDC for each cylinder. 
Remove the connecting rod caps, and slip short 
sections of rubber hose over the threaded ends 
of the connecting rod bolts. 
Install the ring compressor, check that the bear- 
ing is securely in place, then position the piston 
in the cylinder, and tap it in using the wooden 
handle of a hammer. 
Stop after the ring compressor pops free, and 
check the connecting rod-to-crank journal align- 
ment before pushing piston into place. 
Install the rod caps with bearings, and torque the 
nuts to: 
F20B3 engine: 
32 N.m (3.3 kgfm, 24 Ibfaft) 
Except F20B3 engine: 
46 N-m (4.7 kgf-m, 34 Ibf-ft) 

2. If the crankshaft is not installed: 
Remove the rod caps and bearings, install the 
ring compressor, then position the piston in the 
cylinder, and tap it in using the wooden handle 
of a hammer. 
Position all pistons at top dead center. 

The arrow must face the 
timing belt side of the 
engine. 

The mark must face 
the timing belt side 
of the engine. 

NOTE: Maintain downward f o z e  on the r'kg com- 
pressor to prevent rings f rom expanding before 
entering the cylinder bore. 

Use the wooden handle 
of a hammer to push or 
tap the piston into the 
cylinder bore. 



Crankshaft and Balancer Shafts r Installation I 
Before installing the crankshaft, apply a coat of 
engine oi l  to the main bearings, rod bearings 
and balancer shaft bearings. 

1. Install the thrust washers in the No. 4 journal of the 1 cylinder block. 

THRUST WASHERS 
Grooved side facing 
outward. 

2. Insert bearing halves in the cylinder block and con- 
necting rods. 

3. Hold the crankshaft so rod journals for cylinders No. 
2 and No. 3 are straight up. 

4. Lower the crankshaft into the block, seating the rod 
journals into connecting rods No. 1 and No. 4. 
Install the rod caps and nuts finger tight. 

I CONNECTING CONNECTING 
ROD No. 1 ROD No. 3 

1 RODNo.2 WASHERS ROD No. 4 

5. Rotate the crankshaft clockwise, seat journals into 
connecting rods No. 2 and No. 3, and install the rod 
caps and nuts finger tight. 

NOTE: Install caps so the bearing recess is on the 
same side as the recess in the rod. 

6. Check rod bearing clearance with plastigage (see 
page 7-10], th'en torque the capnuts. 
F20B3 engine: 
32 N-m (3.3 kgfsm, 24 Ibf-ft) 
Except F20B3 engine: 
46 N.m (4.7 kgf-m, 34 Ibfaft) 

NOTE: Reference numbers on connecting rod are 
for big-end bore tolerance and do not indicate the 
position of piston in the engine. 

7. Install the  main bearing caps and bearing cap 
bridge. 

8. Check clearance with plastigage (see page 7-8),  then 
tighten the bearing cap bolts in 2 steps. 
In the first step tighten, all bolts in sequence, to  
about 29 N.m (3.0 kgf-rn, 22 Ibfaft); in the final step, 
tighten in same sequence, to 74 N-rn (7.5 kgf-rn, 54 
Ibfaft). 

NOTE: Coat thebolt threads with engine oil. 

CAUTION: Whenever any crankshaft bearing or 
connecting rod bearing is replaced, it is necessary 
after reassembly t o  run the engine at idling speed 
until it reaches normal operating temperature, then 
continue t o  run it for approximately 15 minutes. 

(cont'd) 



Crankshaft and Balancer Shafts 

r Installation (cont'd) 

NOTE: 
a Use liquid gasket, part No. OY740 - 99986. 

Check that the mating surfaces are clean and dry 
before applying liquid gasket. 
Apply liquid gasket evenly, being careful to cover 
all the mating surface. 
To prevent leakage of oil, apply liquid gasket to 
the inner threads of the bolt holes. 

a Do not install the parts if 5 minutes or more have 
elapsed since applying the liquid gasket. 
Instead reapply liquid gasket after removing the 
old residue. 
After assembly, wait at least 20 minutes before 
filling the engine with oil. 

9. Apply liquid gasket to the block mating surface of 
the right side cover, then install it on the cylinder 
block. 

RIGHT SIDE COVER: 

Apply liquid gasket along 
the broken line. 

DOWEL PINS 
A ~ o l v  liquid nasket A 

6x1.0mm 
12 N.m (1.2 kgf.m, 8.7 IbfW 
Apply liquid gasket 

\ 
RIGHT SlDE COVER 

to the bolt threads. 

10. Insert the balancer shafts into the block, then install 
the retainer to the front balancer shaft and block. 

REAR BALANCER 

FRONT BALANCER 
SHAFT 

11. Apply liquid gasket to the oil pump mating surface 
of the block, then install the oi l  pump on  the cylin- 
der block. 

I Apply grease to the lips of the oil seals. 
Then, install the o i l  pump whi le al igning the 
inner rotor with the crankshaft. When the pump 
is in  place, clean any excess grease off the crank- 
shaft and the balancer shaft, then check that the 
oil seal lips are not distorted. 

OIL PUMP: 

Apply liquid gasket along 
the broken line. 



6x l .Omrn  
12 N.m (1.2 kgf-m, 8.7 1bf.R) 

OIL SCREEN 
BAFFLE PLATE 
(F22B1 engine only) 

O-RINGS 
Apply engine oil. 

Apply liquid gasket to 
6 x  1.0 m m  block mating surface. 
12 N.m (1.2 k9f.m. 
8.7 Ibf.ft) 
Apply liquid gasket Apply grease to the seal lips. 

to the bolt threads. 

12. Install the baffle plate, then install the oil screen. 

13. Hold the f ront  balancer shaft w i th  a screwdriver, 
then install the t iming balancer belt driven pulley. 

FRONT BALANCER SHAFT: 

TIMING BALANCER BELT I \ DRIVEN PULLEY 
I 

' 14. Before installing the balancer driven gear and the 
balancer gear case, apply molybdenum disulfide to  

I the thrust surfaces of the balancer gears as shown. 

I Apply molybdenum 
disulfide. BALANCER SHAFT 

DRIVEN GE,AR 
PUMP 

/ THRUST 

BALANCER BELT / BALANCER DRIVE GEAR 
PULLEY BALANCER GEAR CASE 

15. Hold the rear balancer shaft w i th  the special tool, 
then install the balancer driven gear. 

REAR BALANCER SHAFT: 
AR BALANCER 

BALANCER SHAFT 
LOCK PIN 
07LAG - PT20100 

MAINTENANCE 

I 
8 x 1.25 rnrn Replace. \ O ~ L A G  - PT20100 

25 N.m (2.5 kgf.m, 12 m m  SEALING BOLT (cont'd) 
18 1bf.R) 29 N.m (3.0 kgf.m, 22 1bf.R) 



Crankshaft and Balancer Shafts 

r Installation (cont'd) 

16. Install the balancer gear case to  the oil pump. 

NOTE: Align the groove o n  the pulley edge to  the 
pointer on the gear case while holding the rear bal- 
ancer w i th  the  special tool, then install the gear 
case. 

DOW 

8 x 1.25 mm 
25 N.m (2.5 kaf.m. 
18 Ibf-ft) 

/ - Apply engi 

A @ 
Replace. 

n e  oil. 

POINTER 
I Align the groove 

to pointer. 

17. Check alignment of pointers after installing the gear 
case. 

POINTER ON THE PULLEY A 

1 1  ' THE OIL PUMP 

18. Install the oi l  pan. 

NOTE: Clean the oil pan gasket mating surface. 

OIL PAN GASKET 
Replace. 

Apply liquid 
gasket to here. 

WASHER 6 x i .0  rnm 
Replace. 14 N.m (1.4 kgf.m, 

10 lbf.ftl 
DRAIN BOLT 
44 N.rn (4.5 kgf-m, 
33 Ibf-ft) 
Do not overtighten. 

19. Tighten the bolts and nuts as shown below. 

Torque: 14 N-m (1.4 kgf-m, 10 Ibf-ft) 

NOTE: T ighten the  bo l ts  and nuts  in three steps 
and torque them in  a criss-cross pattern. 



Balancer Shafts - 
- Inspection 

NOTE: Inspect the balancer shaft before removing the 
right side cover and the balancer gear case (see page 7- 
12). 

1. Push the balancer shaft f i rmly away f rom the dial 
indicator, and zero the dial against the front end of 
the balancer shaft, then pull the balancer shaft f irm- 
ly back toward the indicator. 

Front Balancer Shaft End Play 
Standard (New): 0.10 - 0.40 mm 

(0.004 - 0.016 in) 

If end play is excessive, inspect the retainer and 
thrust surfaces on the balancer shaft. 

Rear Balancer Shaft End Play 
Standard (New): 0.04 - 0.15 rnm 

10.002 - 0.006 in) 

I f  end play is excessive, inspect the thrust wash- 
er and thrust surfaces on the driven gear and oi l  
pump body. 

NOTE: The thickness of  the  retainer ( f ron t )  and  
th rus t  washer  ( rear)  are f i xed  and  mus t  no t  be  
changed either by grinding or shimming. 

2. Remove the balancer shafts (see page 7-12). 

NOTE: Clean the balancer shafts. 

3. Inspect the surface of  the balancer shaft journal and 
balancer bearing. 

4. Replace the  bearing o r  balancer shaft  i f  there is  
wear, damage or discoloration on the surface of the 
bearing or the balancer shaft journal. When replac- 
ing the rear No. 1 bearing be sure to  replace the oil 
pump housing wi th  a new one. 

NOTE: A mirror-like surface is normal. 

5. Measure taper at the edges of each journal. 

The difference between measurements o n  each 
journal must not exceed the standard. 

Journal Taper 
Standard (New): 0.005 mm (0.0002 in) 



Balancer Shafts 
- Inspection (cont'd) 

6. Measure runout o n  the No. 2 journal of each bal- 
ancer shaft to  make sure the balancer shafts are not 
bent. 

Balancer Shaft Total Indicated Runout 
Standard (New): 0.02 m m  (0.001 in) 
Service Limit: 0.03 m m  (0.001 in) 

DIAL INDICATOR 
Rotate two complete 
revolutions. 

~ u ~ ~ o A  with lathe type 
tool or V-blocks. 

7. Measure the diameters o f  the balancer shaft jour- 
nals. 

MEASURING POINTS 

No. 3 JOURNAL 

No. 2 JOURNAL / 

/ 

REAR BALANCER 
SHAFT 

Journal Diameter 
Standard (New): 
No. 1 journal: 

Front: 42.722 - 42.734 m m  
(1.6820 - 1.6824 in) 

Rear: 20.938 - 20.950 m m  
(0.8243 - 0.8248 in) 

No. 2 journals f ront  and rear: 
38.712 - 38.724 m m  
(1.5241 - 1.5246 in) 

No. 3 journals f ront  and rear: 
34.722 - 34.734 m m  
(1.3670 - 1.3675 in) 

Service Limit: 
No. 1 journal: 

Front: 42.71 m m  (1.681 in) 
Rear: 20.92 m m  (0.824 in) 

No. 2 journals f ront  and rear: 
38.70 m m  (1.524 in) 

No. 3 journals f ront  and rear: 
34.71 mm (1.367 in) 

8. Remove the crankshaft, the pistons and the other 
parts from the block, then clean the balancer shaft 
journal  bear ings i n  t h e  block and  the o i l  p u m p  
housing with a clean shop towel. 

9. Check the surface of the bearings; i f  there is wear, 
damage o r  discoloration, replace the bearings or 
the oil pump housing. 



10. Measure the inner diameters of the balancer shaft 
journal bearings. 

MEASURE POINTS 

No. 2 BEARING 
No. 1 BEARING (BLOCK) No. 3 BEARING 
(BLOCK) (BLOCK) 

FRONT 

REAR 

No. 3 BEARING 
IBLOCK) 

No. 2 BEARING 
(BLOCK) 

BLOCK 

DIAL GAUGE 

DlAL GAUGE 

No. 1 REAR BEARING 
(OIL PUMP HOUSING) 

Bearing Inner Diameter 
Standard (New): 
No. 1 journals: 

Front: 42.800 - 42.820 m m  
(1.6850 - 1.6858 in) 

Rear: 21.000 - 21.013 mm 
(0.8268 - 0.8273 in) 

No. 2 journals front and rear: 
38.800 - 38.820 mm 
(1.5276 - 1.5283 in) 

No. 3 journals front and rear: 
34.800 - 34.820 mm 
(1.3701 - 1.3709 in) 

Service Limit: 
No. 1 journals: 

Front: 42.83 m m  (1.686 in) 
Rear: 21.02 m m  (0.828 in) 

No. 2 journals front and rear: 
38.83 m m  (1.529 in) 

No. 3 journals front and rear: 
34.83 m m  (1.371 in) 

11. Calculate the shaft-to-bearings oil clearances. 

BEARING I.D. -JOURNAL O.D. = OIL CLEARANCE 

Bearing-to-shaft Oil Clearance 
Standard (New): 
No. 1 front journal, No. 3 front and rear journals: 

0.066 - 0.098 m m  (0.0026 - 0.0039 in) 
No. 2 front and rear journals: 

0.076 - 0.108 m m  (0.0030 - 0.0043 in) 
No. 1 rear journal: 

0.050 - 0.075 m m  (0.0020 - 0.0030 in) 

Service Limit: 
No. 1 front journal, No. 3 front and rear journals: 

0.12 m m  (0.005 in) 
No. 2 front and rear journals: 0.13 mm (0.005 in) 
No. 1 rear journal: 0.09 mm (0.004 in) 



Balancer Shaft Bearings 

r Rep'acement 
, The procedure shown below is used when using the 

bearing replacement tool set (07LAF - PT20100). 

CAUTION: 
Remove all attachment parts from the cylinder block 
and lay it wi th its oil pan side up. 
Remove or reinstall bearings one at a time. 
Remove bearings from the transmission side t o  the 
t i m i n g  b e l t  s ide and  re ins ta l l  t h e m  i n  reverse 
sequence. 

Removal: 

NOTE: 
By changing the size and attachment point of the 
attachment, all balancer bearings can be removed 
from the cylinder block in the same procedure. 
The illustration shows the attachment points of each 
special tool. 
When removing bearings successively, put the cor- 
ersponding attachment through the shaft without fix- 
ing them in advance. 

SPECIAL TOOL SET LOCATION 

ATTACHMENT 6 ATTACHMENT A 

ATTACHMENT C 
I \ GUIDE \ THRUST BEPRlNG 

ATTACHMENTC I 
ATTACHMENT B 

Position of attachment fixing holes and guide marks 
on the shaft. 

A-IN C-RE B-IN B-RE C-IN A-RE 

1. Put the attachment w i th  the side having larger 
diameter facing the bearing. Align the stopper pin 
holes of the attachment and the shaft. 
Insert the stopper pin to fix the attachment. 

FRONT No. 1 BEARING: ATTACHMENT A 
No. 2 BEARINGS: ATTACHMENT B 
No. 3 BEARINGS: ATTACHMENT C 

Align with the guide mark. 

2. Hold the shaft end with a wrench and turn the nut 
clockwise until the bearing comes off. 

Do not rotate the shaft. 

3. When removing bearings in succession, loosen the 
nut, remove the stopper pin from the pin hole you 
have finished and repeat above step 1 and 2 on the 
next bearing. 



Installation: 

Front No. 1 bearing 

NOTE: Always use new bearings. 

1. Set the resess of the bearing to  the detent of the 
attachment. 

FRONT 

ATTACHMEN 

Attachment 
Front No. 1 bearing: Attachment A 

The illustration shows the attachment points of  the 
special tools. 

THRUST 
BEARING 

2. Install the shaft positioning pin. 

END DlSK 

POSITIONING PIN 

3. Set the shaft so that the attachment pin is aligned 
with the positioning hole in  the end disc. 

POSITIONING 

END DlSK 

(cont'd) 



Balancer Shaft Bearings 

r Replacement (cont'd) 

4. Set the deten of' the bearing t o  the groove of the 
cylinder block. 

I BEARING ATTACHEMENT A 

POSITIONING PIN DETENT 

5. Hold the end of the shaft with wrench and install 
the bearing by turning the nut clockwise. 

Do not rotate the shaft. 

Installation: 
No. 2 and No. 3 Bearings 

1. Set the resess of the bearing to the detent of  the 
attachment. 

No. 2 BEARINGS: ATTACHMENT B 
No. 3 BEARINGS: ATTACHMENT C 

BEAR~NG Set here. 

The illustration shows attachment points of each 
special tool. 
When installing bearings successively, set the 
bearings to the attachment and put them thr- 
ough the shaft without fixing them in advance. 

ATTACHMENT B 
ATTACHMENT C 

THRUST BEARING 

I 
NUT I GUIDE I I GUIDE SHAFT 



2.  Install the shaft positioning pin. 

Front side Rear side 

POSlTlONlNG PIN 

3. A l ign  t he  at tachment w i t h  the gu ide  mark.  
Applicable bearing No. is indicated at the guide 
mark. Align the pin holes of the attachment and the 
shaft. Insert the stopper pin to fix the attachment 
(for No. 2, and No. 3 bearings). 

BEARING 

STOPPER PIN 

' I  
ATTACHMENT B OR C 

4. Set the detent of the bearing to the groove of the 
cylinder block. 

GROOVE DETENT 

5. Hold the end of the shaft with wrench and install 
the bearing by turning the nut clockwise. 

Do not rotate the shaft. 



Engine Lubrication 

.......................................... Special Tools 8-2 
Illustrated Index ..................................... 8-3 
Engine Oil 

Inspection ........................................ 8-4 
Replacement ....................................... 8-4 

Oil Filter 
Replacement ....................................... 8-5 

Oil Pressure 
Testing ............................................... 8-7 

Oil Pump 
Overhaul .............................................. 8-8 

...... Removal/lnspection/lnstallation 8-9 



Special Tools 

Ref. No. Tool Number Description 

Balancer Shaft Lock Pin 
Oil Pressure Gauge Attachment 
Oil Pressure Gauge 
Driver Attachment, 42 x 47 m m  
Driver Attachment, 52 x 55 m m  
Handle Driver 
Oil Filter Wrench 

Page Reference 

8-1 1 
8-7 
8-7 
8-1 0 
8-10 
8-1 0 
8-6 



Illustrated Index - 

NOTE: CAUTION: Do not overtighten the drain bolt. 
Use new O-rings when reassembling. 
Apply oil to  O-rings before installation. 
Use liquid gasket, Part No. OY740 - 99986. 
Clean the oil control orifice before installing. 
Clean the oil pan gasket mating surfaces before in- 
stalling. 
Apply liquid gasket to the recesses of the oil pan gas- 
ket (see page 8-12). 

8 x 1.25 rnrn 
25 N-m (2.5 kgf.m, 18 Ibf.ftl 

\ BALANCER DRIVEN OIL PUMP 
GEAR Overhaul, page 8-8 

THRUST Inspection, page 8-9 
WASHER Apply liquid gasket to 

ock mating surface. 

8 x 1.25 rnrn 
29 N.m (3.0 kgfm, 

OIL CONTROL ORIFICE 
(Except F22B1 engine) 

ENGINE OIL PRESSURE SWITCH 
18 N-rn 11.8 kgfm, 13 Ibf-ft) 

GEAR CASE 
118 in. BSPT (British 
standard pipe taper) 
28 threadslinch. Use 
proper liquid sealant. 

Replacement, page 8-5 

12 N-rn 11.2 kgfm, 8.7 Ibf.ft) 

OIL PAN GASKET 

14 N m  (1.4 kgf.m, 10 Ibf.ft) 

Replace. 

DRAIN BOLT 
14 x 1.5 rnrn 
44 N.rn (4.5 kgf-rn, 33 Ibf.ft) 
Do not overtighten. 



Engine Oil 
- Inspection - 

1. Check engine oil with the engine off and the car 
parked on level ground. 

2. Make certain that the oil level indicated on the dip- 
stick is between the upper and lower marks. 

3. If the level has dropped close to the lower mark, 
add oil until it reaches the upper mark. 

CAUTION: Insert the  dipstick carefully t o  avoid 
bending it. 

UPPER 

LOWER 

8-4 

- Replacement 

CAUTION: Remove the drain bolt  carefully whi le the 
engine is hot; the hot oil may cause scalding. 

1. Warm up the engine. 

2. Drain the engine oil. 

WASHER 
44 N.m (4.5 kgf.m, 33 Ibf.ft) Replace. 
Do not overtighten. 

3. Reinstall the drain bolt with a new washer, and refill 
with the recommended oil. 

CAUTION: Do not  overtighten the drain bolt. 

*3: European models 

Requirement 

Capacity 

Change 
interval 

Always use a fuel-efficient oil is that says 
"API Service SG or SH". 
SAE Viscosity: See chart next page. 

Except F22B1 engine: 
3.5 P (3.7 US qt, 3.1 Imp qt) 
at oil change. 
3.8 P (4.0 US qt, 3.3 Imp qt) 
at oil change including filter. 
4.9 P (5.2 US qt, 4.3 Imp qt) 
after engine overhaul. 
F22B1 engine: 
4.0 P (4.2 US qt, 3.5 Imp qt) 
at oil change. 
4.3 P (4.5 US qt, 3.8 Imp qt) 
at oil change including filter. 
5.6 P (5.9 US qt, 4.9 Imp qt) 
after engine overhaul. 

Every 10.000 km (6,000 miles) or 6 (12*3) 
months 



Select the oil for the car 
according to this cart: 

-30 -20 -10 0 10 20 30 40°c 
I 1 1 1 1 1 1  

-20 0 20 40 60 80 lOO0f 

Ambient Temperature 

4. Fill the engine with oil up to the specified level, run 
the engine for more than 3 minutes, then check for oil 
leakage. 

Oil Filter 
- Replacement 

After the engine has been run, the exhaust pipe wi l l  
be hot; be careful when working around the exhaust 
pipe. 
Be careful when loosening the drain bolt  whi le the 
engine is hot. Burns can result because the oi l  tem- 
perature is very high. 

1. Remove the o i l  f i l ter  w i t h  the  special o i l  f i l ter  
wrench. 

2. lnspect the threads and rubber seal on the new fil- 
ter. Wipe off the seat on engine block, then apply a 
light coat of oil to  the filter rubber seal. 

NOTE: Use only filters with a built-in bypass sys- 
tem. 

Apply oil t o  rubber seal 
before installing. 

lnspect threads and 
rubber seal surface. 

FRANCE-MADE oil filter: 
Apply oil t o  rubber seal 
before installing. 

Inspect threads and 
rubber seal surface. (cont'd) 



Oil Filter 
- .  - Replacement {cont-a) 

3. Install the oi l  filter by hand. 

4. After the rubber seal seats, tighten the oi l  f i lter 
clockwise with the special tool. 

Tighten: 718 turn clockwise. 
Tightening torque: 22 N.m (2.2 kgf.m, 16 Ibf-ft) 

FRANCE-MADE oi l  filter: 
Tighten: three quarter turn clockwise. 
Tightening torque: 22 N-m (2.2 kgf-m, 16 Ibf.ft) 

CAUTION: Installation using other than the above 
procedure could result i n  serious engine damage 
due t o  oi l  leakage. 

OIL FILTER WRENCH 
07912-6110001 

FRANCE-MADE oi l  filter: 

LABINAL-Purflux 76 
COMMERCIALLY AVAILABLE 

- 

Eight numbers (1 to 8) are printed on the surface of the 
filter. 

France-made oil filter: 
Four numbers (1 to 4) are printed on the surface of the 
filter. 

The following explain:; the procedure for tightening fil- 
ters using these numbers. 

1) Make a mark on the cylinder block 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 num- 
bers from the marked point. For example, i f  a mark 
is made under the number 2 when the rubber seal 
is  seated, the fi lter should be tightened until the 
number 1 comes up to the marked point. 

France-made oil filter: 
Tighten the filter by turning it clockwise three num- 
bers from the marked point. For example, if a mark 
is made under the number 2 when the rubber seal 
is seated, the filter should be tightened until the 
number 1 comes up to the marked point. 

Number when rubber Number after tightening. 
seal is seated. 

5. After installation, fi l l the engine with oil up to  the 
specified level, run the engine for more than 3 min- 
Utes, then check for oil leakage. 

FRANCE-MADE oil filter: 

Number when rubber seal is seated 

Number after tightening 

1 2 3 4  

4 1 2 3  



Oil Pressure 

If the oil pressure warning light stays on with the engine 
running, check the engine oil level. If the oil level is cor- 
rect: 

I 1. Connect a tachometer. 

2. Remove the engine oil pressure switch and install 
an oil pressure gauge. 

3. Start the engine. Shut i t  off  immediately i f  the 
gauge registers no oil pressure. Repair the problem 
before continuing. 

4. Allow the engine to reach operating temperature 
(fan comes on at teast twice). The pressure should 
be: 

Engine Oil Temperature: 80°C (176°F) 
Engine Oil Pressure: 
At Idle: 69 kPa (0.7 kgf/cmz, 10 psi) 

minimum 
At 3,000 rpm (min-I): 340 kPa (3.5 kgf/cm2, 50 psi] 

minimum 

If oil pressure is within specifications, replace the 
oil pressure switch and recheck. 
If oi l  pressure is NOT wi th in  specifications, 
inspect the oil pump (page 8-10). 

ENGINE OIL PRESSURE SWITCH 
MOUNTING HOLE 

OIL PRESSURE GAUGE \ 
ATTACHMENT 
07406-0030000 

\ 
OIL PRESSURE GAUGE 
07506 - 3000000 



Oil Pump 
n- L - - - E  - uvernaul 

NOTE: 
Use new O-rings when reassembling. 
Apply oil to O-rings before installation. 
Use liquid gasket, Part No. OY740 - 99986. 
The rotors must be installed to the same direction in order. 
After reassembly, check that the rotors move without binding. 

-. - 6 x  l .Omm 
7 N.m (0.7 kgf.m, 5.1 lbf.ft) 

PUMP HOUSING OUTER ROTOR 
Inspection, page 8-9 Inspection, page 8-9 

6 x  l.Omm Apply l iquid gasket 
12 N.m (1.2 kgf-m, 8.7 Ibf.ft) to  mating surface of 

the cylinder block 
when installing. 

DOWEL PIN Replace. 

INNER ROTOR 
Inspection, page 8-9 

RELIEF VALVE 
Valve must slide freely 

A 
i n  housing bore. 
Replace i f  scored. 

SPRING 
~ ~ ~ / ~ : ~ ~ m ,  
29 1bf.h) 



1. Drain the engine oil. 

2. Turn the crankshaft so that the No. 1 piston is at top 
dead center (see page 6-22). 

3. Remove the t iming belt and the t iming balancer belt 
(see page 6-19). 

4. Remove the t im ing  belt tensioner and the t iming 
balancer belt tensioner. 

5. Remove the t iming belt drive pulley and the t iming 
balancer belt driven pulley (see page 6-16). 

6. Remove the balancer gear case and the balancer 
driven gear (see page 7-12). 

7. Remove the oil pan and the oil screen. 

8. Remove the mounting bolts and the oi l  pump as- 
sembly. 

OIL PUMP 

DOWEL PIN / 

/ @ 
OIL SCREEN 

9. Remove the screws f rom the p u m p  housing, then 
separate the housing and cover. 

10. Check the inner-to-outer rotor radial clearance o n  
the pump rotor. 

Inner Rotor-to-Outer Rotor Radial Clearance 
Standard (New): 0.02 - 0.16 m m  (0.001 - 0.006 in) 
Service Limit: 0.20 m m  (0.008 in) 

- If the inner-to-outer rotor clearance exceeds the 
service limit, replace the inner and outer rotors. 

11. Check the housing-to-rotor axial clearance o n  the 
pump rotor. 

Housing-to-Rotor Axial Clearance 
Standard (New): 0.02 - 0.07 m m  (0.001 - 0.003 in) 
Service Limit: 0.12 m m  (0.005 in) 

PUMP HOUSING OUTER ROTOR 

- If the housing-to-rotor axial clearance exceeds 
the service l imit ,  replace the set o f  inner and 
outer rotors and/or the pump housing. 

(cont'd) 



Oil Pump 

r Removal/lnspection/lnstallation (cont'd) 

12. Check the housing-to-outer rotor radial clearance. 

Housing-to-Outer Rotor Radial Clearance 
Standard (New): 0.10 - 0.19 mm (0.004 - 0.007 in) 
Service Limit: 0.21 mm (0.008 in) 

- If the housing-to-outer rotor radial clearance 
exceeds the service limit, replace the set of inner 
and outer rotors and/or the pump housing. ~ 

13. inspect both rotors and the pump housing for scor- 
ing or other damage. Replace parts if necessary. 

14. Remove the old oil seals from-the oil pump. 

15. Gently tap in the new oi l  seals until the special tool 
bottoms on the pump. 

NOTE: The oil seals alone can be replaced without 
removing the oil pump by using the special tool. 

HANDLE DRIVER 

ACHMENT, 52 x 55 mm 

HANDLE DRIVER 
07749-0010000 

DRIVER ATTACHMENT, 42 x 47 mm 
07746-0010300 

16. Reassemble the oil pump, applying l iquid thread 
lock to the pump housing screws. 

17. Check that the oil pump turns freely. 

18. Install a dowel pin and the new O-ring on the pump. 

NOTE: 
Use liquid gasket, Part No. OY740 -99986. 
Check that the mating surfaces are clean and dry 
before applying liquid gasket. 
Apply liquid gasket evenly, in  a narrow bead cen- 
tered on the mating surface. 
To prevent leakage of oil, apply liquid gasket to 
the inner threads of the bolt holes. 
Do not install the parts i f  5 minutes or more have 
elapsed since applying liquid gasket. 
Instead reapply liquid gasket after removing the 
old residue. 
After assembly, wait at least 20 minutes before 
filling the engine with oil. 

19. Apply liquid gasket t o  the oil pump and install it. 

Apply grease to the lips of the crankshaft oil seal 
and the balancer shaft seal. Then, install the oil 
pump inner rotor onto the crankshaft. When the 
pump is in place, clean any excess grease off the 
crankshaft and the balancer shaft, then check 
that the oil seal lips are not distorted. 

Apply liquid gasket 
along the broken Line. 



Apply grease 6 x 1.0 m m  
to the seal lips. 12 N.m (1.2 kgf.m, 8.7 1bff-t) 

OIL PUMP 
Apply liquid gasket 
to block mating surfac 

12 N.m (1.2 kgf.m, 

20. Install the baffle plate (F22B1 engine only). 

21. Install the oil screen. 

22. Hold the front balancer shaft w i th  a screwdriver, 
then install the t iming balancer belt driven pulley. 

FRONT BALANCER: 

TIMING BALANCER BELT 
DRIVEN PULLE MAINTENANCE HOLE 

23. Before installing the balancer dr iven gear and the 
balancer gear case, apply molybdenum disulfide to  
the thrust surfaces of the balancer gears, as shown. 

Apply molybdenum BALANCER DRIVEN 

Apply molybdenum 

GEAR 

24. Hold the rear balancer shaft w i th  the special tool, 
then install the balancer driven gear. 

REAR BALANCER: 

BALANCER SHAFT 

07LAG - PT20100 

REAR BALANCER 

8 x 1.25 m m  
25 N.m (2.5 kgf.m. 12 mm SEALING BOLT 
18 lbf.ft) 29 N.m (3.0 kgf.m, 22 Ibf.ft) ( c o " ~ ' ~ )  



Oil Pump 

r Removal/lnspection/lnstallation (cont'd) I 
25. Install the balancer gear case on the oil pump. 

NOTE: Align the groove on the pulley edge to the 
pointer on the gear case while holding the rear bal- 
ancer wi th the special tool, then install the gear 
case. 

e oil. 

BALANCER DOWEL PIN 
GEAR CASE 

POINTER 
Align the groove to 
pointer. 

GROOVE 

26. Check alignment of pointers after installing the gear 
case. 

POINTER ON THE PULLEY 

-POINTER ON 
THE OIL PUMP 

27. Install the oil pan. 

NOTE: Clean the o i l  pan gasket mating surface 
before installing. 

OIL PAN GASKET 
Replace. 

\ 

Apply liquid 
gasket here. 

OIL 

/ 10 lbf-ft) 
DRAIN BOLT 
44 N.m (4.5 kgf.m, 33 IbfW 
Do not overtighten. 

28. Tighten the bolts and nuts as shown below. 

Torque: 14 N-m (1.4 kgf.m, 10 Ibfeft) 

NOTE: Tighten the bolts and nuts in  three steps 
and torque them in a crisscross pattern. 



Intake Manifold/Exhaust System 

Intake Manifold 
....................................... Replacement 9-2 

Exhaust Manifold 
Replacement ....................................... 9-3 

Exhaust Pipe and Muffler 
Replacement ....................................... 9-5 



Intake Manifold 
n .  - neplacement 

NOTE: Use n e w  O-rings and  gaskets when  reassembling. 

CAUTION: 
Check for folds or scratches on the surface of the gasket. 
Replace with a new gasket if damaged. 

FUEL INJECTION 
Check the FIA chamber 

8 x 1.25 m m  
AIR (FIA) CONTROL and clean if necessary 

SOLENOID VALVE 
(F22B1 engine only) 

6 x  l .Omm INTAKE MANIFOLD 
12 N.m (1.2 kgf.m, 

Replace if cracked or 
if mating surfaces are 

INTAKE AIR Replace. 
TEMPERATURE- THROTTLE BODY 
(IAT) SENSOR 
18 N.m (1.8 kgf.m, 
13 Ibf-ft) 8 x 1.25 m m  

22 N.m (2.2 kgf.m, 

8 x  1.25mm 
22 N.m 12.2 kgf.m, 

DLE THERMO VALVE 

8 x  1.25mm 

IDLE AIR CONTR 
(IAC) VALVE EXHAUST GAS 

RECIRCULATION 
EGR CHAMBER (EGR) VALVE 

4- GASKET 
Replace. 

PLATEIGASKET 12 N.m (1.2 kgf.m, 

THERMOSTAT 

2 N.m (2.2 kgf.m, 

16 lbf-ft) INTAKE MANIFOLD BRACKET 
if necessary (F22B1 engine only). 



Exhaust Manifold 
r r .  - neplacemenr 

NOTE: Use new gaskets and self-locking nuts when reassembling. 

CAUTION: 
Check for folds or scratches on the surface of the gasket. 
Replace with a new gasket if damaged. 

F22B2 engine: 

SELF-LOCKING NUT 
8 x 1.25 m m  

GASKET 31 N.m (3.2 kgf-m, 23 Ibf.ft1 

EXHAUST MANIFOLD 

HEATED OXYGEN 
SENSOR (HOZS) 

Be careful not to dama 

XHAUST MANIFOLD 

8 x  1.25 rnm 
22 N.m (2.2 kgf.m, 16 Ib fW 

(cont'd) 



Exhaust Manifold 



Exhaust Pipe and Muffler 
- Replacement 

NOTE: Use new gaskets and self-locking nuts when reassembling. 

F22B2 engine: 

HEAT SHIELD 

SELF-LOCKING NUT 
33 N.m (3.4 kgfm, 
25 Ibf.ft) 
Replace. \ HEAT SHIELD 

EXHAUST PlPE TIP 

HEAT SHIELD 

, 8 x  1.25 m m  

r- / Replace. 

1C 
38 .. ... ,,., ,,,-,,,, 
28 Ibf.ft) Replace. 

Tighten the flange nL 
in steps, alternating 

GASKET 
side-to-side. 

Replace. 

EXHAUST PlPE A - 

Tighten the flange nuts 
in steps, alternating 
side-to-side. 

-EXHAUST PIPE B 

1 x 1.25 mm 
L N.- 12 a I,-&..,, 23 N.m (2.3 kgf.m, 17 Ibf.ft) HEAT SHIELD 

YTIC CONVERTER (TWC) 

SELF-LOCKING NUT 
/ 

10 x 1.25 m m  
54 N.m (5.5 k9f.m. 
40 Ibf.ft) 
Replace. 

/ 
SELF-LOCKING NUT 23 N.m (2.3 kgf.m, 
8 x  1.25mm 17 lbf.ft) 
18 N m  (1.8 kgf.m, Replace. 
13 Ibf.ft) Tighten the flange nuts in steps, 
Replace. alternating side-to-side. 

23 N.m (2.3 kgfsm, 17 Ibf.ft) 



Exhaust Pipe and Muffler 
Replacement icont'd) 

NOTE: Use new gaskets and self-locking nuts when reassembling. , 

F20B3, F22B5 engines: 
HEAT SHIELD 

6 x  1.0 m m  
9 N.m 10.9 kgf-m, 6 Ibf-ft) \ 

EXHAUST PlPE 
TIPS 

GASKET 
Replace. 

8 x 1.25 m m  
23 N.m (2.3 kgf.m, 17 

25 Ibf-ft) 
Replace. 

Replace. \ Tighten the flange nL 
in steps, alternating 

SELF-LOCKING NUT 
33 N.m (3.3 kgf.m. 

side-to side. 

EXHAUST PlPE B 
10 x 1.25 m m  
38 N.m (3.9 kgfm, 
28 Ibf-ft) 

GASKET 
Replace. 

TWC 

/ 
SELF-LOCKING NUT 
10 x 1.25 m m  
54 N.m (5.5 kgf.m, 
40 lbf.ft) 
Replace. 

SELF-LOCKING NUT 
8 x 1.25 mm 
18 N.m (1.8 kgf.m, 
13 Ib fW 8 x 1.25 m m  

Replace. 23 N-m (2.3 kgfm, 1 
Re~lace. 
~ i g h t e n  the flange nufs in 
steps, alternating side-to-side. 



F22B1 engine: 

6 1.0 mm HEAT SHIELD 

9 N.m (0.9 k9f.m. \ 

EXHAUST PlPE TIPS 

9 N.m 10.9 kgf.m, 6 
SELF-LOCKING NUT 
33 N.m (3.4 kgf.m, 
25 Ibf.ftl 
Replace. \ 

8 x  1.25mm 
23 N.m (2.3 kgf-m, 17 Ibt 
Replace. 
Tighten the flange nuts 
in  steps, alternating 
side-to-side. 

HEATED 
OXYGEN SENSOR (H02S) 
44 N.m (4.5 kgf.m, 33 Ibf.ft) 

GASKETS-' 
Replace. 

EXHAUST - 
PlPE A 

HEAT SHIELD 

38 N.m (3.9 kgfm, 
28 IbfW 

SELF-LOCKING NUT 

,m, 17 Ib fW 
\ 

10 x 1.25 m m  / 
54 N.m (5.5 kgf.m, , SELF-LOCKING NUT 
40 Ibf.ft) 8 x 1.25 m m  v a >\- ~ ~ & ~ ( ~ ~ k g f ,  

Replace. 18 N.m (1.8 kgfm, 8 x 1.25 m m  
13 lbf.ft) 23 N.m (2.3 kgf.m, 17 Ibf.ft) 
Replace. Replace. 

Tighten the flange nuts in  steps, 
alternating side-to-side. 

MID PlPE 



Cooling 

Radiator 
Illustrated Index ................................. 10-2 

....................................... Replacement 10-4 
Engine Coolant Refilling 

and Bleeding .................................... 10-5 
......................................... Cap Testing 10-6 

Testing ................................................ 10-6 
Thermostat 

Replacement ....................................... 10-7 
Testing ................................................ 10-7 

Water Pump 
Illustrated Index ................................. 10-8 

........................................... Inspection 10-9 
....................................... Replacement 10-9 



Radiator 
Illustrated Index 

System i s  under h igh  pressure when  
engine is hot. To avoid danger of releasing scalding 
coolant, remove cap only when engine is cool. 

Total Cooling System Capacity (Including heater and 
reservoir) 

M/T: 6.9 P (7.4 US qt, 6.1 Imp qt) 
A/T: 6.8 P (7.3 US qt, 6.0 Imp qt)  
Reservoir capacity: 0.6 P (0.6 US qt, 0.5 Imp qt) 

AUTOMATIC TRANSMISSION UPPER 

CAUTION: When pouring engine coolant, b e  sure t o  
shut the relay box l id  and no t  t o  spill coolant on the 
electrical parts or the painted portion. I f  any coolant 
spills, rinse it off immediately. 

NOTE : 
Check all  coo l ing  system hoses for  damage, leaks o r  
deter iorat ion and  replace if necessary. 
Check al l  hose c lamps a n d  ret ighten i f  necessary. 
Use n e w  O-r ings w h e n  reassembling. 

RADIATOR 
Engine coolant 
Refilling and bleeding, page 10-5 
Leak test, page 10-6 
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 

L O ~ E R  
RADIATOR HOSE 

A: TOY0 RADIATOR manufactured radiator. 
B: NIPPONDENSO manufactured radiator. 



Engine Hose Connections: 

IDLE AIR CONTROL 
IIAC) VALVE 

FAST IDLE POSITIVE CRANKCASE 
THERMO VALVE VENTILATION (PCV) PIPE 



Radiator 
- Replacement 

1. Drain engine coolant. 

2. Remove the upper and lower radiator hoses, and 
ATF cooler hoses. 

3. Disconnect the fan motor connectors. 

4. Remove the radiator upper brackets, then pul l  u p  
the radiator. 

5. Remove the fan shroud assemblies and other parts 
f rom radiator. 

Install the radiator in the reverse order o f  removal: 

NOTE:. 
Set the upper and lower cushions securely. 
Fill the radiator w i th  engine coolant and bleed 
the air. 

6 x 1.0 mrn 
9.8 N-m (1.0 kgf.m, 7.2 Ib fW 

ATF COOLER HOSE 
Refer to section 
when installing. 

RELAY BRACKET 

LOWER CUSHION 



- Engine Coolant Refilling and Bleeding I 
CAUTION: When pouring engine coolant, be sure to 
shut the relay box..lid and not to let coolant spill on the 
electrical parts or the paint. If any coolant spills, rinse it 
off immediately. 

1. Set the heater temperature lever or control dial to  
maximum heat. 

2. When the radiator is cool, remove the radiator cap. 
Loosen the drain plug, and drain the coolant. 

3. Remove the drain bol t  f r o m  the rear side of  the 
cylinder block to  drain the block. 

4. Apply l iquid gasket to  the drain bolt threads, then 
reinstall the bolt with a new washer and tighten it 
securely. 

5. Tighten the radiator drain plug securely. 

6. Remove, drain and reinstall the reservoir. Fill the 
tank halfway to the MAX mark with water, then up 
to the MAX mark with antifreeze. 

7. M i x  the recommended antifreeze w i t h  an equal 
amount of water in  a clean container. 

NOTE: 
Use only genuine Honda antifreeze/coolant. 
For best corrosion protection, the coolant con- 
centrat ion must  be maintained year-round at 
50% minimum. Coolant concentrations less than 
50% m a y  n o t  p r o v i d e  su f f i c ien t  p r o t e c t i o n  
against corrosion or freezing. 
Coolant concentrations greater than 60 % wi l l  
impai r  cool ing efficiency and are no t  recom- 
mended. 

CAUTION: 
Do not mix different brands of antifreeze1 
coolants. 
Do not use additional rust inhibitors or anti-rust 
products; they may not be compatible with the 
genuine coolant. 

Engine Coolant Refill Capacity: including reservoir 
(0.6 1 10.6 US qt, 0.5 Imp qt)). 

MIT: 5.4 P (5.7 US qt, 4.8 Imp qt) 
A/T: 5.3 1 (5.6 US qt, 4.7 Imp qt) 

8. Loosen the air bleed bolt in the thermostat housing, 
then fill the radiator to  the bottom of the filler neck 
with the coolant mixture.%Tighten the bleed bolt as 
soon as coolant starts to  run out in  a steady stream 
without bubbles. 

BLEED BOLT 
9.8 N.m (1.0 kgfm, 7 Ibf.ft) 

\ 

WASHER 
Replace. 

\ 
DRAIN BOLT 
83 N.m 18.5 kgfm, 61 Ibf.ft) 
Apply liquid gasket to the 
bolt threads when installing 

9. With the radiator cap off, start the engine and let it 
run until warmed up (radiator fan comes on  at least 
twice). Then, if necessary, add more coolant mix to  
bring the level back up  t o  the bottom of  the filler 
neck. 

10. Put the radiator cap on  tightly, then run the engine 
again and check for leaks. 



Radiator 

1. Remove the radiator cap, wet  its seal w i th  engine 
coolant, then install i t  on  the pressure tester. 

2. Apply a pressure of 93 - 123 kPa (0.95 - 1.25 kgf/ 
cm2, 14 - 18 psi). 

3. Check for a drop in  pressure. 

4. If the pressure drops, replace the cap. 

RADIATOR PRESSURE TESTER 
COMMERCIALLY AVAILABLE 

I . I RADIATOR 

SMALL A D A P T ~ ~  
COMMERCIALLY AVAILABLE 
K E - 3 0 - 5 * '  
H-901122-09 *' 

*1: TOY0 RADIATOR manufactured radiator. 
'2: NIPPONDENSO manufactured radiator. 

- Testing 

1. Wait unti l the engine is cool, then carefully remove 
the radiator cap and f i l l  the radiator w i th  engine 
coolant t o  the top  of the fi l ler neck. 

2. Attach the pressure tester to  the radiator and apply 
a pressure of 93 - 123 kPa (0.95 - 1.25 kgf/crn2, 14 - 
18 psi). 

RADIATOR PRESSURE 
TESTER 
COMPfERCIALLY AVAILABLE 

SMALL ADAPTOR 
3. Inspect for engine coolant leaks and a drop in  pres- COMMERCIALLY AVAILABLE 

sure. K E - 3 0 - 5 * '  
H - 901122 - 09 *' 

4. Remove the teater and reinstall the radiator cap. 

NOTE: Check for  engine oi l  i n  the coolant and/or 
coolant i n  engine oil. 

*1: TOY0 RADIATOR manufactured radiator. 
'2: NIPPONDENSO manufactured radiator. 



Thermostat 

NOTE: Use new O-rings when reassembling. 

PIN 

/ 
- - ..- -..... 

THERMOSTAT 12 ~ . m  (1.2 
HOUSING 8.7 Ibf.ftl 

THERMOSTAT 
Install with pin up. 

RUBB 
Replace. 

12 N.m (1.2 kgf-m. 
8.7 IbfW 

- Testing 

Replace the thermostat if i t  is open at room tempera- 
ture. 

To test a closed thermostat: 

1. Suspend the thermostat in  a container o f  water as 
shown. 

2. Heat the water and check the  temperature w i th  a 
thermometer. Check the temperature at which the 
thermostat first opens, and at which it is fully open. 

CAUTION: Do not let the thermometer touch the 
bottom of hot container. 

3. Measure l i f t  height o f  the thermostat when  fu l ly  
open. 

STANDARD THERMOSTAT 
Lift height: above 8.0 rnm 10.31 in.) 
Starts opening: 76 - 80°C (169 - 176°F) 
Fully open: 90°C (194°F) 

n- THERMOMETER 

THERMOSTAT 



Water Pump 
Illustrated Index 

NOTE: Use new O-rings when reassembling. 

ENGINE COOLANT 
TEMPERATURE (ECTI .m (2.2 kgf.m, 16 Ibf4t) 

SENSOR 

9 N-m (0.9 kgf.m, ECT SWITCH A 
7 IbfW 

ECT SWITCH B 
24 N.m 12.4 kgf.m, 
17 lbfW 

WATER PUMP 
Inspection. 

22 N-m (2.2 kgf.m, 

THERMOSTAT 

22 N.m (2.2 kgf.m, 

CONNECTING PIPE 

Replace. 

6 x  l .Omm 
12 N.m (1.2 kgf.m, 8.7 Ibf.ft) 



- Inspection 

1. Remove the t iming belt (see page 6-19). 

2. Check that the water p u m p  pul ley turns counter- 
clockwise. 

3. Check for signs o f  seal leakage. 

NOTE: A smal l  amoun t  o f  "weep ing"  f r o m  t h e  
bleed hole is normal. 

Apply liquid gasket 
to the water pump 
mating surface. 

- Replacement I 
1. Remove the t iming belt (see page 6-19). I 
2. Remove the  camshaft  pul ley and the back cover 

(see page 6-31 ). 

3. Remove the water pump by removing five bolts. I 
NOTE: Inspect, repair and clean the O-ring groove 
and mating surface with the cylinder block. I 

4. Install the water p u m p i n  the reverse order o f  re 
moval. 

NOTE: 
Keep the O-ring in  position when installing. 
Clean the spilled engine coolant. 
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Special Tools 

Ref. No 

0 
0 

0 
0 

@- 1 
@-2 

n 
0 

0 0 

Tool Number 

07LAA-PT50101 
07LAJ- PT30100 

or 
07LAJ - PT301 OA 
07PAZ-0010100 
07406-0040001 
07406-00401 0 0  
07406- 0040201 

Description 

Oxygen Sensor Socket Wrench 
Test Harrless 

SCS Short Connector 
Fuel Pressure Gauge Set 
Pressure Gauge 
Hose Assy 

Q ~ Y  

1 
1 

1 
1 
1 

(1) 
(1 )  

Remarks 

3 Component Tools 



Component Locations 
Index 

F22B1 engine: 

MANIFOLD ABSOLUTE 
PRESSURE (MAP) 

THROTTLE POSITION (TP) SENSOR SENSOR IDLE AIR CONTROL (IAC) VALVE 
Troubleshooting, page 1 1-46 Troubleshooting, page 1 1-61 

EVAPORATIVE EMISSION (EVAP) 
INTAKE AIR TEMPERATURE (IAT) 

ELECTRICAL FUEL INJECTION AIR (FIA) 
LOAD CONTROL SOLENOID VALVE 
DETECTOR Troubleshooting, page 11-87 

INJECTOR RESISTOR 
Testing, page 1 1-89 

EXHAUST GAS 
RECIRCULATION (EGR) 

INTAKE AIR 
RESONATOR 
(IARI CONTROL 
SOLENOID VALVE 
Troubleshooting, 
page 11-107 

POSlTlONlCYLlNDER POSITION 
(TDCICKPICYP) SENSOR 
Troubleshooting, page 1 1-42 Troubleshooting, 

page 11-114 

E (PSP) SWITCH 
ooting, page 1 1-71 

EXHAUST GAS RECIRCULATION (EGR) VALVE 
and LIFT SENSOR 
Troubleshooting, page 1 1-1 14  



Component Locations 
Index 

F22B2, F22B5 engine: 

MANIFOLD ABSOLUTE PRESSURE 
(MAP) SENSOR 
Troubleshooting, page 11-39 

\ 
EVAPORATIVE EMISSION \ IDLE AIR CONTROL (IAC) VALVE 
(EVAPI PURGE CONTROL Troubleshooting, page 1 1-6 1 
SOLENOID VALVE [F22B5 engine] I 
Troubleshooting, page 11-1 2 

EVAPORATIVE EMISSION (EVAPI EXHAUST GAS RECIRCULATION 
PURGE CONTROL SOLENOID VAL (EGR) VALVE and LIFT SENSOR 
[F22B2 engine] 
Troubleshooting, page 1 1-1 23 

KE AIR TEMPERATURE 
ELECTRICAL LOAD DETECTOR 
(ELD) leshooting, page 1 1-48 
[F22B2 engine] 
Troubleshooting, page 1 1 - INJECTOR RESISTOR 

Troubleshooting, page 11-89 

THROTTLE POSITION (TP) 
EXHAUST GAS RECIRCULATION 

SENSOR 
(EGR) VACUUM CONTROL VALVE 
Troubleshooting, page 1 1-1 14 

Troubleshooting, pa 

EXHAUST GAS RECIRCULATION 

[F22B5 enginel 
(EGR) CONTROL SOLENOID VALVE 
Troubleshooting, page 1 1-1 14 

Troubleshooting, page 1 1-107 

TOP DEAD CENTERICRANKSHAFT 
POSITION/CYLINDER POSITION 
(TDCICKPICYP) SENSOR 
Troubleshooting, page 1 1-42 

Troubleshooting, page 1 1-7 1 

Troubleshooting, page 1 1-50 
HEATED OXYGEN SENSOR (H02S) 

ENGINE COOLANT TEMPERATU IF2285 engine] 
(ECT) SENSOR Troubleshooting, page 1 1-3 1 
Troubleshooting, page 1 1-44 

HEATED OXYGEN SENSOR (H02S) 
[F22B2 enginel 
Troubleshooting, page -1 1-30 



F20B3 engine: 

THROTTLE POSITION (TP) SENSOR MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR 
Troubleshooting, page 11-46 Troubleshooting, page 1 1-39 

\ I 
EVAPORATIVE EMISSION (EVAP) 
PURGE CONTROL SOLENOID VALVE 
Troubleshooting, page 1 1-1 25 

TOP DEAD CE INTAKE AIR TEMPERATURE 

CRANKSHAFT (IAT) SENSOR 
Troubleshooting, page 1 1-48 

JECTOR RESISTOR 
oubleshooting, page 1 1-89 

EXHAUST GAS 
RECIRCULATION (EGR) 
VACUUM CONTROL 

Troubleshooting, 

ENGINE COOLANT TEMPERATURE 
(ECT) SENSOR 

R STEERING PRESSURE 

Troubleshooting, page 1 1-44 

I 
EXHAUST GAS RECIRCULATION (EGR) VALVE 
and LIFT SENSOR 

HEATED OXYGEN SENSOR (H02S) 
Troubleshooting, page 1 1-31 

Troubleshooting, page 1 1 - 1 14 



Component Locations 
II IUGA 

LHD: 

SERVICE CHECK CONNECTOR (2P) 
Self-diagnostic Procedures, page 1 1-1 8 

1 

I 
ENGINE CONTROL MODULE IECMI 
Self-diagnostic Procedures, page 1 1-1 8 
Troubleshooting, page 1 1-26 

RHD: 

SERVICE CHECK CONNECTOR (2P) 
Self-diagnostic Procedures, page 1 1-1 8 

1- 

ENGINE CONTROL MODULE IECM) 
Self-diagnostic Procedures, page 1 1 - 1 8 
Troubleshooting, page 1 1-26 

PGM-FI 
MAlN RELAY 
Relay Testing, page 1 1-95 
Troubleshooting, page 11-96 

PGM-FI 
MAlN RELAY 
Relay Testing, page 1 1-95 
Troubleshooting, page 11-96 



FUEL TANK EVAPORATIVE 
FUEL GAUGE EMISSION (EVAP) VALVE 
Testing, section 23 I 

FUEL VAPOR PlPE EVAPORATIVE EMISSION 

FUEL FUEL RETURN PIPE (EVAP) TWO WAY VALVE 
PRESSURE REGULATOR Testing, page 1 1 - 1  27 
Testing, page 1 1-90 
Replacement, page 1 1-91 

\ 
EVAPORATIVE EMISSION 
(EVAP) CONTROL CANISTER 
Troubleshooting, pages 1 1 - 123, 125 

Replacement, 
page 1 1-98 

FILL CAP 

FUEL INJECTORS I 
Troubleshooting, page I 1-80 FUEL FUEL FILTER 
Testing, page 1 1-83 Replacement, page 1 1-92 

Replacement, page 1 1-84 

THROTTLE CABLE 
THROTTLE BODY (TB) Inspection/Adjustment, page 1 1 - 102 
Inspection, page 1 1 - 103 Installation, page 1 1-102 
Disassembly, page 1 1 - 1  04 / 

AIR CLEANER 
Replacement, 

FAST I D L ~  THERMO VALVE VENTILATION (PCV) VALVE 
Inspection, page 1 1-72 Inspection, page 1 1-1 20 

RESONATOR 



System Description 
Vacuum Connections 

F22B1 engine: 

EVAPORATIVE EMISSION (EVAP) 

/ 
PURGE CONTROL SOLENOID 

To EVAPORATIVE EMISSION (EVAP) VALVE 
TWO WAY VALVE 

EVAPORATIVE EMISSION (EVAP) I / To iulsE CONTROL 
CONTROL CANISTER 

I ,MANIFOLD ABSOLUTE PRESSURE 

VALVE 

INTAKE AIR RESONATOR A ) \'cJ - 

INTAKE AIR / 
RESONATOR 
(IAR) 

FRONT OF VEHICLE 
- 

/ EXHAUST GAS RECIRCULATION 
(EGR) VACUUM CONTROL VALVE 

EXHAUST GAS RECIRCULATION 
(EGR) CONTROL SOLENOID VALVE 



@ HEATED OXYGEN SENSOR (H02S) 
@ MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR 
@ ENGINE COOLANT TEMPERATURE (ECT) SENSOR 
@ INTAKE AIR TEMPERATURE (IAT) SENSOR 
@ IDLE AIR CONTROL (IAC) VALVE 
@ FAST IDLE THERMO VALVE 
@ FUEL INJECTOR 
@ FUEL FILTER 
@ FUEL PRESSURE REGULATOR 
@ FUEL PUMP (FP) 
@ FUEL TANK 
@ FUEL TANK EVAPORATIVE EMISSION (EVAPI VALVE 
@ FUEL INJECTION AIR (FIA) CONTROL SOLENOID VALVE 
@ AIR CLEANER 
@ RESONATOR 

@ INTAKE AIR RESONATOR (IAR) CONTROL CHECK 
VALVE 

@ INTAKE AIR RESONATOR (IAR) CONTROL VACUUM 
TANK 

@ INTAKE AIR RESONATOR (IAR) CONTROL SOLENOID 
VALVE 

@ INTAKE AIR RESONATOR (IAR) CONTROL DIAPHRAGM 
VALVE 

(@ THREE WAY CATALYTIC CONVERTER (TWC) 
@ EXHAUST GAS RECIRCULATION (EGR) VALVE 
@ EXHAUST GAS RECIRCULATION (EGR) VALVE LIFT 

SENSOR 
@ EXHAUST GAS RECIRCULATION (EGR) VACUUM 

CONTROL VALVE 
@ EXHAUST GAS RECIRCULATION IEGR) CONTROL 

SOLENOID VALVE 
@ POSITIVE CRANKCASE VENTILATION (PCV) VALVE 
@ EVAPORATIVE EMISSION (EVAP) CONTROL CANISTER 
@ EVAPORATIVE EMISSION (EVAP) PURGE CONTROL 

SOLENOID VALVE 
@ EVAPORATIVE EMISSION (EVAP) TWO WAY VALVE 
@ ENGINE MOUNT CONTROL SOLENOID VALVE 

(cont'd) 



System Description 
Vacuum Connections (cont'd) 

F22B2, F22B5 engine: 

EVAPORATIVE 
EMISSION (EVAP) 
PURGE CONTROL 
DIAPHRAGM VALVE. 
IF22B5 engine1 To EVAPORATIVE 

EMISSION (EVAP) 
EVAPORATIVE 

EVAPORATIVE TWO WAY VALVE 
EMISSION (EVAP) 

EMISSION IEVAP) 
PURGE CONTROL 

CONTROL 
SOLENOID VALVE 

CANISTER 
IF2285 engine] EVAPORATIVE 

IF22B5 enginel 
EMISSION (EVAP) 
PURGE CONTROL 

EVAPORATIVE SOLENOID VALVE 
EMISSION (EVAP) [F2ZB2 engine1 
CONTROL 
CANISTER 
[F22B2 engine1 

INTAKE AIR RESONATOR 
(IAR) CONTROL CHECK 
VALVE 

EXHAUST GAS RECIRCULA 
(EGR) VALVE LIFT SENSOR 

SOLENOID VALVE 
[KE (AIT) model] 

INTAKE AIR RES 
(IAR) CONTROL 

MOUNT CONTROL 

VALVE 
SOLENOID VALVE [KG, KH 

[F22B5 engine] 
model (AITI model] 

INTAKE AIR RESONATOR 
(IAR) CONTROL 

IF2285 enginel 

INTAKE 
AIR RESONATOR (IAR) 
IF2285 engine1 

{EGR) VALVE 

FRONT OF VEHICLE 

S RECIRCULATION 
M CONTROL VALVE 

EXHAUST GAS RECIRCULATION 
(EGR) CONTROL SOLENOID VALVE 



@ HEATED OXYGEN SENSOR (H02S) 
@ MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR 
@ ENGINE COOLANT TEMPERATURE (ECT) SENSOR 
@ INTAKE AIR TEMPERATURE (IAT) SENSOR 
@ IDLE AIR CONTROL (IAC) VALVE 
@ FAST IDLE THERMO VALVE 
@ FUEL INJECTOR 
@I FUEL FILTER 
@ FUEL PRESSURE REGULATOR 
@ FUEL PUMP (FP) 
@ FUEL TANK 
@ FUEL TANK EVAPORATIVE EMISSION (EVAPI VALVE 
@ AIR CLEANER 
@ RESONATOR 
@ INTAKE AIR RESONATOR (IAR) CONTROL CHECK 

VALVE 
@ INTAKE AIR RESONATOR (IAR) CONTROL VACUUM 

TANK 
@ INTAKE AIR RESONATOR (IAR) CONTROL SOLENOID 

VALVE 
@ INTAKE AIR RESONATOR (IAR) CONTROL DIAPHRAGM 

VALVE 

@ THREE WAY CATALYTIC CONVERTER (TWC) 
@ EXHAUST GAS RECIRCULATION (EGR) VALVE 
@I EXHAUST GAS RECIRCULATION (EGRI VALVE LIFT 

SENSOR 
@ EXHAUST GAS RECIRCULATION (EGR) VACUUM CON- 

TROL VALVE 
@ EXHAUST GAS RECIRCULATION (EGR) 

CONTROL SOLENOID VALVE 
@ POSITIVE CRANKCASE VENTILATION (PCV) VALVE 
@ EVAPORATIVE EMISSION (EVAP) CONTROL CANISTER 
@ EVAPORATIVE EMISSION (EVAP) PURGE CONTROL 

DIAPHRAGM VALVE 
@ EVAPORATIVE EMISSION (EVAPI PURGE CONTROL 

SOLENOID VALVE 
@ EVAPORATIVE EMISSION (EVAP) TWO WAY VALVE 
@ ENGINE MOUNT CONTROL SOLENOID VALVE 

(cont'd) 



System Description 
Vacuum Connections (cont'd) 

F2063 engine: 

To EVAPORATIVE 
EVAPORATIVE EMISSION (EVAPI 
EMISSION (EVAPI TWO WAY VALVE EVAPORATIVE 

PURGECONTROL f / 
EMISSION (EVAP) 

DIAPHRAGM VALVE 

\ 
PURGE CONTROL 
SOLENOID VALVE 

EVAPORATIVE 
EMISSION (EVAP) 
CONTROL 
GANlS I tU 

MANIFOLD ABSOLUTE PRESSURE 
(MAP) SENSOR 

I ! I 

FUEL PRESSURE REGULATO 

GlNE MOUNT CONTROL 
l SOLENOID VALVE 
IKE (AIT) model] 

ENGINE MOUNT CONTROL 
LENOID VALVE [KG (AIT) model] 

EXHAUST GAS RECIRCULATION 
(EGR) VALVE LIFT SENSOR 

UlSE CONTROL 

EXHAUST 
(EGR) VAI  

GAS 
.VE 

TlON 

FRONT OF VEHICLE 

( (EGR) VACUUM CONTROL VALVE 

EXHAUST GAS RECIRCULATION 
(EGR) CONTROL SOLENOID VALVE 



@) HEATED OXYGEN SENSOR (H02S) 
@ MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR 
@ ENGINE COOLANT TEMPERATURE (ECT) SENSOR 
@ INTAKE AIR TEMPERATURE (IAT) SENSOR 
@ IDLE AIR CONTROL (IAC) VALVE 
@ FAST IDLE THERMO VALVE 
@ FUEL INJECTOR 
@ FUEL FILTER 
@ FUEL PRESSURE REGULATOR 
@ FUEL PUMP (FP) 

FUEL TANK 
@ FUEL TANK EVAPORATIVE EMISSION (EVAP) VALVE 
@ AIR CLEANER 
@ RESONATOR 

@ THREE WAY CATALYTIC CONVERTER (TWC) 
@ EXHAUST GAS RECIRCULATION (EGR) VALVE 
@ EXHAUST GAS RECIRCULATION (EGR) VALVE LIFT 

SENSOR 
@ EXHAUST GAS RECIRCULATION (EGR) VACUUM 

CONTROL VALVE 
@ EXHAUST GAS RECIRCULATION (EGR) 

CONTROL SOLENOID VALVE 
@I POSITIVE CRANKCASE VENTILATION (PCV) VALVE 
@ EVAPORATIVE EMISSION (EVAPI CONTROL CANISTER 
@ EVAPORATIVE EMISSION (EVAP) PURGE CONTROL 

DIAPHRAGM VALVE 
@ EVAPORATIVE EMISSION (EVAP) PURGE CONTROL 

SOLENOID VALVE 
@ EVAPORATIVE EMISSION (EVAPI TWO WAY VALVE 
@ ENGINE MOUNT CONTROL SOLENOID VALVE 



System Description 
Electrical Connections 

PGM-FI MAIN RELAY 

CKP 
SENSOR 

TDC 
SENSOR 

CY P 
SENSOR 

To ELD -* 
SERVICE 
CHECK 

- - - - - - - - - - - - - - - - - - - - - - - -  
1 *2 
I 
I 

PRESSURE 
I SWITCH 
I 
I I t 

:::':"*:A 1 
MIL A13 

*'FANC A12 
RADIATOR 
FAN RELAY 

ECT SWITCH 

- 
ACS 65  - 

ACC A 1 5 0  

1- To A/C SWITCH 

fOU--: 
COMPRESSOR 

FUSES: 
@ RADIO CIGAR LIGHTER (15 A)* 
@ BACK UP (RADIO) (7.5 A)*  
@ BATTERY (80 A)  [F22B1 engine: 100 A l *  
@ IGN SW (50 A)* 

- - .@ STOP LIGHT HORN (20 A ) *  
)@ ECU (ECMI (INJI (1 5 A)* 
10 No. 2 FUEL PUMP (15 A) 
I@ No. 4 ECU (ECM) (CRUISE CONTROL) 
1 (7.5 A) 
I@ No. 1 BACK UP LIGHTS (TURN SIGNALS) 
1 (10  A)  
:@ No. 8 HEATER CONTROL RELAY 
I AIC CLUTCH RELAY 17.5 A) 
10 No.9 STARTER SIGNAL (7.5 A) 
I *: in the under-food fuselrelay box 
I 

CLUTCH RELAY 

I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
ATP PN 

I 
I 

I IAITI 
I 
I 

I AUTOMATIC 
I TRANSAXLE 

-167 

I L  
I GEAR 
I POSITION 
I SWITCH 

11L 

I 
I 
I 
I 
I 

I -- - 

I 
I 
I 
I 
I ,  

- - kl P 
- 

1- 

> 

I 
I 

k' I N > 

GAUGE 
ASSEMBLY 



MAP 
SENSOR 

TP 
SENSOR 

EGR 
VALVE 
LIFT 
SENSOR 

I PSP SWITCH 

ECT SENSOR r 

1 VTEC SOLENOID 
VALVE A - i 

- - - - - - _ - - _ - - - - _ - _ - I  

- - - - - -  A- - - - - - - ----*:I 
* ' :  F2281. 

ID2  BKSW*' 7''- "PCS A20  - - F2282 engine - - - T- ?? --- - - - - - - - *': F2281 engine 
*3: F2285, 

F2083 engine 
) D l 5  IAT *4: F2281, 

F2285 engine 
I 

- - - - - -  *4 - IAR SOL A19 L, 

) A l l  0 2 s  HTC 

I 1 A: EVAP PURGE CONTROL SOLENOID VALVE 
B: EVAP PURGE CONTROL SOLENOID VALVE 
C: IAR CONTROL SOLENOID VALVE 
D: FIA CONTROL SOLENOID VALVE 
E: EGR CONTROL SOLENOID VALVE 
F: ENGINE MOUNT CONTROL SOLENOID VALVE 

/ ECM-A ECM-B ECM-D \ 



Troubleshooting 
Troubleshooting Guide 

NOTE: Across each row in the chart, the systems that could be sources of a symptom are ranked in the order they should 
be inspected starting with @. Find the symptom in the left column, read across to the most likely source, then refer 
to the page listed at the top of that column. If inspection shows the system is OK, try the next most likely system 0, etc. 

* If codes other than those listed above are indicated, count the number of blinks again. If the MIL is in fact blinking 
these codes, replace the ECM. 

@ If the MIL is on while the engine is running, connect the SCS short connector t o  the service check connector. If no 
code is displayed (MIL stays on steady), the back-up system is in operation. 
Substitute a known-good ECM and recheck. If the indication goes away, replace the original ECM. 

PAGE SYSTEM PGM-FI 

ENGINE 
CONTROL 
MODULE 

HEATED 
OXYGEN 
SENSOR 

34r 
37*' 1 1-26 

:@ 

0 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

SYMPTOM 

MALFUNCTION INDICATOR 
LAMP (MIL) TURNS ON 

MALFUNCTION INDICATOR 
LAMP (MIL) BLINKS 

ENGINE WON'T START 

DIFFICULT TO START 
ENGINE WHEN COLD 

PRESSURE 

1 1-39 

IRREGULAR 
IDLING 

FREQUENT 
STALLING 

POOR 
PERFORM- 
ANCE 

--&I' ' I '  f &' I  \ ' I 

WHEN COLD 
FAST IDLE 
OUT OF SPEC 

ROUGH IDLE 

- 
WHEN WARM 
ENGINE SPEED 
TOO HIGH 

WHEN WARM 
ENGINE SPEED 
TOO LOW 

WHILE 
WARMING UP 

AFTER 
WARMING UP 

MISFIRE OR 
ROUGH 
RUNNING 

EMISSION 
TEST 

LOSS OF 
POWER 

TOP DEAD CENTER/ 
CRANKSHAFT 

POSITION1 
CYLINDER 

POSITION SENSOR 

11-42 

6 9 0 0  

ENGINE 
COOLANT 
TEMPERA- 

TURE 
SENSOR 

1 1-44 

0 

0 

0 

0 

0 

0 

IGNITION 
OUTPUT 
SIGNAL 

11-50 

THROTTLE 
POSITION 
SENSOR 

1 1-46 

0 

0 

0 

0 

INTAKE 

T E ~ ~ ~ ~ A -  
SENSOR 

1 1-48 

BAROMETRIC 
PRESSURE 
SENSOR 

11-56 

0 

0 



* I :  F22B1, F22B2 engine 
"2: F22B1 engine 

PGM-FI 

SPEED 
SENSOR 

11-52 

INTAKE 
AIR 

11-99 

A'T 
FI 

SIGNAL 
A 

11-57 

EMISSION 

RECIRCUL- 
ATION (EGRI 

\"y$..!iL 
11-114 

SIGNAL 
8 

11-57 

ELECTRICAL 
LOAD 

DETECTOR ,, 
11-54 

/ I '  / I \' I '  I '  

0 

IDLE CONTROL CONTROL 

OTHER 
EMISSION 
CONTROL 
SYSTEM 

11-111 

I 
' I '  

0 

0 

0 

0 

IDLE AIR 

Cti:{p 
11-61 

0 

0 

' 1 ,  -m- 
/ I  ' 

I 

FUEL 

FUEL 
'NJE>TOR 

11-80 

VTEC 
SOLENOID 

6-4 

OTHER 

COI(P:~oLS 

11-58 

0 

0 

SUPPLY 

OTHER 
FUEL 

SUPPLY 

11-75 

VTEC 
PRESSURE 
SWITCH+2 

6-6 

0 

0 

0 0 0  

0 

Q 

0 

0 

0 

O 

0 

0 

0 



Troubleshooting 

r Self-diagnostic Procedures 

I. When the Ma l f~~nc t ion  Indicator Lamp (MIL) has been reported on, do the following: 

1. Connect the SCS short connector to Service Check Connector as shown. (The 2P Service Check Connector is 
located under the dash on the passenger side of the car). Turn the ignition switch on. 

1 LHD: RHD: 

DATA LINK 
CONNECTOR (3P) 

SCS SHORT C 
07PAZ -001 0 

SERVICE CHECK 
CONNECTOR (2P) 

2. Note the Diagnostic Trouble Code (DTC): The MIL indicates a code by the length and number of blinks. The MIL 
can indicate multiple problems by  blinking separate codes, one after another. Codes 1 through 9 are indicated 
by individual short blinks. Codes 10 through 43 are indicated by a series of long and short blinks. The number 
of long blinks equals the first digit, the number of short blinks equals the second digit. Sometimes the first blink 
is  difficult t o  see; always count the blinks at least twice t o  verify the code. 

MALFUNCTION 
INDICATOR 
LAMP 
(MIL) 

,'--", 

Separate Problems: 
1 Short 

=@"%- _FLfl-IL__-- = see DTC 1 
= See DTC 3 I v-"-n = See DTC 13 I 

e w  WJ = See DTC 1 and 3 I -Wn - = See DTC 3 and 4 I 
Long short 

Multiple Problems: I 
= See DTC 3 and 14 I 



II. Engine Control Module (ECM) Reset Procedure 

1. Turn the ignition switch off .  

2. Remove the BACK UP ( 7 . 5  A) fuse from the under-hood fusehelay box for 10 seconds to reset the ECM. 

BACK UP (7.5 A) FUSE 

Ill. Final Procedure (this procedure must be done after any troubleshooting) 

1. Remove the SCS Short Connector. 

NOTE: If the SCS Short Connector is connected and there are no DTCs stored in the ECM, the MIL will stay on. 

2. Do the ECM Reset Procedure. 

(cont'd) 



Troubleshooting 
- Self-diagnostic Procedures (cont'd) 

DIAGNOSTIC I TROUBLE 1 
CODE (DTC) 

SYSTEM INDICATED 1 page 1 
I 

1 4 I CRANKSHAFT POSITION (CKP SENSOR) 1 11-42 1 

0 

1 

3 

I 6 ( ENGINE COOLANT TEMPERATURE (ECT SENSOR) 1 11-44 1 

ENGINE CONTROL MODULE (ECM) 

HEATED OXYGEN SENSOR (H02S) 

MANIFOLD ABSOLUTE PRESSURE (MAP SENSOR) 

I 9 I No. 1 CYLINDER POSITION (CYP SENSOR) 1 11-42 1 

11-26 

11-30,37*' 

11-39 

7 

8 

1 13 I BAROMETRIC PRESSURE (BAR0 SENSOR) 1 11-56 1 

THROTTLE POSITION (TP SENSOR) 

TOP DEAD CENTER POSITION (TDC SENSOR) 

10 

12 

1 1-46 

11-42 

I 15 1 IGNlTlON OUTPUT SIGNAL I 11-50 I 

INTAKE AIR TEMPERATURE (IAT SENSOR) 

EXHAUST GAS RECIRCULATION (EGR VALVE LIFT SENSOR) 

14 ( IDLE AIR CONTROL (IAC VALVE) 

I 17 I VEHICLE SPEED SENSOR (VSS) 1 11-52 1 

1 1-48 

11-115 

11-61 

20 

2 1 

1 3 1 ( A/T FI SIGNAL B 1 11-57 1 

2 2 

30 

ELECTRICAL LOAD DETECTOR (ELD)"' 

VARIABLE VALVE TIMING & VALVE LlFT ELECTRONIC CONTROL SOLENOID 
VALVE (VTEC SOLENOID VALVE) *2 

1 : F22E31, F22B2 engine 
"2: F22B1 engine 

11-54 

6-4 

VARIABLE VALVE TIMING & VALVE LlFT ELECTRONIC CONTROL PRESSURE 
SWITCH (VTEC PRESSURE SWITCH)*2 

A/T FI SIGNAL A 

41 

43 

If codes other than those listed above are indicated, verify the code. If the code indicated is not listed above, replace 
the ECM. 

6-6 

1 1-57 

The MIL may come on, indicating a system problem when, in fact, there is a poor or intermittent electrical connection. 
First, check the electrical connections, clean or repair connections if necessary. 
The MIL and indicator light may light simultaneously when the Diagnostic Trouble Code (DTC) is 6, 7 or 17. Check 
the PGM-FI system according t o  the PGM-FI system troubleshooting, then recheck the LD4( indicator light. If it lights, 
see page 14-50, 5 1. 
The MIL does not come on when there is a malfunction in the A/T FI signal or Electrical Load Detector (ELD) circuits. 

HEATED OXYGEN SENSOR (H02S) HEATER 

FUEL SUPPLY SYSTEM * 

However, i t  will indicate the codes when the Service Check Connector is shorted. 

1 1-34 

1 1-37 



If the inspection for a particular code requires the test harness, remove the passenger side door sill molding. Pull the 
carpet back to expose the ECM. Unbolt the ECM cover. Turn the ignition switch off and connect the test harness. 
Check the system according to the procedure described for the appropriate code(s) listed on the following pages. 

LHD: \ I 

ECM 

HARNESS 
07LAJ-PT3010A 

or 

DIGITAL CIRCUIT TESTER 
Commercially available or 
0741 1 -0020000 

TERMINAL LOCATIONS (cont'd) 



ECM 



r Self-diagnostic Procedures (cont'd) 

CAUTION: 
Puncturing the insulation on  a wire can cause poor or intermittent electrical connections. 
For testing at connectors other than the test harness, bring the tester probe into contact w i th  the terminal from the 
connector side o f  wire harness connectors in  the engine compartment. For female connectors, just touch lightly w i th  
the tester probe and do not  insert the probe. 

RUBBER SEAL 

\ 
TESTER PROBE 

WIRE HARNESS \ 
TERMINAL 

I I 

r How to Read Flowcharts I 
A flowchart is designed t o  be used from start to  final repair. It's like a map showing you the shortest distance. But be- 
ware: if you go off the "map" anywhere but a "stop" symbol, you can easily get lost. 

Describes the conditions or situation t o  start a troubleshooting flowchart. 
(bold type) 

I 1 
Asks YOU t o  do something; perform a test, set up a condition etc. I I < DECISION > Asks you about the result of an action, then sends you in the appropriate troubleshooting direction. I 

(STOP1 The end of a series of actions and decisions, describes a final repair action and sometimes directs 
(bold type) you t o  an earlier part of the flowchart t o  confirm your repair. 

NOTE: 
The term "Intermittent Failure" is used in these charts. It simply means a system may have had a failure, but it checks 
out OK at this time. If the Malfunction Indicator Lamp (MIL) on the dash does not come on, check for poor connections 
or loose wires at all connectors related t o  the circuit that you are troubleshooting (see illustration below). 
Most of the troubleshooting flowcharts have you reset the Engine Control Module (ECM) and t ry  t o  duplicate the Diag- 
nostic Trouble Code (DTC). If the problem is intermittent and you can't duplicate the code,do not continue through 
the flowchart. To do so will only result in confusion and, possibly, a needlessly replaced ECM. 
"Open" and "Short" are common electrical terms. An open is a break in a wire or at a connection. A short is an 
accidental connection of a wire t o  ground or t o  another wire. In simple electronics, this usually means something won't 
work at all. In complex electronics (like ECM's), this can sometimes mean something works, but not the way it's sup- 
posed to. 
If the electrical readings are not as specified when using the test harness, check the test harness connections before 

1 proceeding. 

LOOSE 



PGM-FI System 

r System Description 

1 : F22B1, F22B2 engine 
"2:  F22B1 engine 
"3: F22B1, F22B5 engine 

PGM-FI System 
The PGM-FI system on this model is a sequential multiport fuel injection system. 

INPUTS ENGINE CONTROL MODULE (ECM) CIUTPUTS 

Fuel lnjector Timing and Duration 
The ECM contains memories for the basic discharge durations at various engine speeds and manifold pressures. The 
basic discharge duration, after being read out from the memory, is further modified by signals sent from various sensors 
to obtain the final discharge duration. 

ldle Air Control 
ldle Air Control Valve (IAC Valve) 
When the engine is cold, the A/C compressor is on, the transmission is in gear (AIT only), the brake pedal is depressed, 
the PIS load is high, or the alternator is charging, the ECM controls current to the IAC Valve to  maintain the correct idle speed. 

Fuel-Injectors 
PGM-FI Main Relay (Fuel Pump) 
MIL 
IAC Valve 
AIC Compressor Clutch Relay 

TDC/CKP/CYP Sensor 
MAP Sensor 
ECT Sensor 
IAT Sensor 
TP Sensor 

lgnition Timing Control 
The ECM contains memories for basic ignition timing at various engine speeds and manifold pressures. Ignition timing 
is also adjusted for engine coolant temperature. 

I Fuel Injector Timing and Duration 1 

Other Control Functions 
1. Starting Control 

When the engine is started, the ECM provides a rich mixture by increasing fuel injector duration. 
2. Fuel Pump Control 

When the ignition switch is initially turned on, the ECM supplies ground to  the PGM-FI main relay that supplies 
current to  the fuel pump for t w o  seconds to  pressurize the fuel system. 
When the engine is running, the ECM supplies ground to  the PGM-FI main relay that supplies current to  the fuel pump. 
When the engine is not running and the ignition is on, the ECM cuts ground t o  the PGM-FI main relay which cuts 
current to  the fuel pump. 

Radiator Fan Relay * '  
Condenser Fan Relay 
ALT*' 
ICM 
EVAP Purge Control Solenoid 

Valve 
H02S Heater 
VTEC Solenoid V a l ~ e * ~  
FIA Control Solenoid Valve** 
IAR Control Solenoid V a l ~ e * ~  
EGR Control Solenoid Valve 
Engine Mount Control Solenoid 

Valve (AIT) 

H02S 
VSS 
BAR0 Sensor 
ELD*' 
Starter Signal 
ALT FR Signal 
Air Conditioning Signal 
AIT Gear Position Signal (AIT) 
Battery Voltage (IGN. 1)  
Brake Switch Signal*' 
PSP Switch Signal 
EGR Valve Lift Sensor 
VTEC Pressure Switchx2 

Electronic Idle control1 

Other Control Functions 1 
Ignition Timing control( 

I ECM Back-up Functions 1 



3. Fuel Cut-off Control 
During deceleration with the throttle valve closed, current to the fuel injectors is cut off  to  improve fuel economy 
at speeds over 1.100 rprn (min-l) [F2261, F2262 engine], 1,200 rprn (min-l) [F2265, F20B3 engine]. 
Fuel cut-off action also takes place when engine speed exceeds, 6,500 rprn (min-l) [F22B1 enginel, 6,600 rpm 
(min-1) [Except F22B1 engine], regardless of the position of the throttle valve, to  protect the engine from over- 
revving. 

4. AIC Compressor Clutch Relay 
When the ECM receives a demand for cooling from the air conditioning system, it delays the compressor from being 
energized, and enriches the mixture to  assure smooth transition to  the A/C mode. 

5. Evaporative Emission (EVAP) Purge Control Solenoid Valve 
When the engine coolant temperature is below 167OF (75OC), the ECM supplies a ground t o  the EVAP purge control 
solenoid valve which cuts vacuum t o  the EVAP purge control canister. 

6. Intake Air Resonator (IAR) Control Solenoid V a l ~ e * ~  
When the engine speed is below 2,900 rprn (min-l) [F22B5 engine: 3,000 rpm (min-I)], IAR control solenoid valve 
is deactivated by the ECM, and intake air does not f low from the IAR. A t  engine speeds between 2,900 rprn (min-l) 
and 3,700 rpm (min-l) [F22B5 engine: 3,000 rpm (min-l) and 3,800 rpm (min-I)] (mid-range), the solenoid valve 
is activated by a signal from the ECM, and intake air flows from the IAR. 

7. Fuel Injection Air (FIA) Control Solenoid V a l ~ e * ~  
When the engine speed is between 1,300 rprn (min-1) and 4,500 rpm (min-I), the ECM supplies ground to  the FIA 
control solenoid valve, sending intake air to  the fuel injectors. 

8 .  Exhaust Gas Recirculation (EGR) Control Solenoid Valve 
When the EGR is required for control of oxides of nitrogen (NOx) emissions, the ECM supplies ground to  the EGR 
control solenoid valve which supplies regulated vacuum t o  EGR valve. 

9. Alternator Control * 
The system controls the voltage generated at the alternator in accordance with the electrical load and drive mode, 
which reduces the engine load t o  improve the fuel economy. 

ECM fail-safelback-up Functions 
1. Fail-safe Function 

When an abnormality occurs in a signal from a sensor, the ECM ignores that signal and assumes a pre-programmed 
value for that sensor that allows the engine to  continue t o  run. 

2. Back-up Function 
When an abnormality occurs in the ECM itself, the fuel injectors are controlled by a back-up circuit independent of 
the system in order to  permit minimal driving. 

3. Self-diagnosis Function [Malfunction Indicator Lamp (MIL)] 
When an abnormality occurs in a signal from a sensor, the ECM supplies ground for the MIL and stores the code 
in erasable memory. When the ignition is initially turned on, the ECM supplies ground for the MIL for t w o  seconds 
to  check the MIL bulb condition. 

4. Two Trip Detection Method 
To prevent false indications, the Two Trip Detection Method is used for the H02S, fuel metering-related and EGR 
self-diagnostic functions. When an abnormality occurs, the ECM stores it in its memory. When the same abnormality 
recurs after the ignition switch is turned OFF and ON again, the ECM informs the driver by lighting the MIL. 
However, to ease troubleshooting, this function is cancelled when you short the service check connector. The MIL 
will then blink immediately when an abnormality occurs. 



PGM-FI System 
- Engine Control Module (ECM) 

(MIL) never comes on (even for 
two seconds) after ignition is 
turned on. 

NOTE: If this symptom is intermittent, check for a loose fuse No. 1 (BACK 
UP LIGHTS, METER LIGHTS, 10A) in  the under-dash fuselrelay box, a poor 
connection a t  ECM terminal A1 3, or an intermittent open in  the LT GRNIRED 
wire between the ECM (A1 3) and the gauge assembly. 

I Turn the ignition switch ON. 

(IS the low oil p r : s s u z l i g h t E  

Try to start the engine. s 
( Does the engine start? > 

I Turn the ignition switch OFF. I 

Connect the test harness between 
the ECM and connectors (see 

Connect A13 terminal to body 
ground. 

I Turn the ignition switch ON. ( 

Is the MIL on? << 

- Replace No. 1 (BACK-UP 
LIGHTS, METER LIGHTS) (10 
A)  fuse. 

- Repair short in YEL wire be- 
tween No. 1 (BACK-UP 
LIGHTS, METER LIGHTS) (1 0 
A)  fuse and gauge assembly. 

Turn the ignition switch OFF. 0 
Connect the test harness between 
the ECM and connectors (see 
page 11-21). 

Turn the ignition switch ON. 0 
Measure voltage between body 
ground and the following termi- 
nals individually: A23, A24. 

A -.- I Repair open in BLK wire(s) be- ( 
tween ECM and G I  01  (located at 
intake manifold) that had more 

vcc than 1.0 V. 

Substitute a known-good ECM 
and recheck. If symptomlindica- 
tion goes away, replace the origi- 
nal ECM. 

ND! - Replace the MIL bulb. 
- Repair open in LT GRNlRED 

wire between ECM (A131 and 
gauge assembly. 

Substitute a known-good ECM 
and recheck. If symptomlindica- 
tion goes away, replace the origi- 

0 0 0 0 0 0 ~ 0 0 0 0 0 0  00000000000  

0000000000000  00000000000  

- - 



NOTE: 
The Malfunction Indicator Lamp 
(MIL1 stays on or comes on after 
t w o  seconds. 

When there is no code stored, the MIL will stay on if the service check con- 
nector is shorted. 
If this symptom is intermittent, check for: 
- A loose ECU (ECM) fuse (1  5 A) in the under-hood fusehelay box 
- A loose No. 2 FUEL PUMP fuse (1 5 A) in the under-dash fuselrelay box 
- An intermittent short in the RED wire between the ECM (04)  and the 

Connect the SCS short connector 
to  the service check connector 
(see page 11-18). 

service check connector 
- An intermittent open in the GRNIBLU wire between the service check 

connector and ECM (022)  
- An intermittent short in the LT GRNIRED wire between the ECM (A1 3) 

and the gauge assembly. 
- An  intermittent short in  the YEL/WHT wire between the ECM (D 19) and 

Turn the ignition switch ON. 
the MAP sensor 

- An intermittent short in the YELIBLU wire between the ECM (D20) and 
the TP sensor 

YES 

agnostic Trouble Code (DTC)? 
Go to  self-diagnostic procedures 
(see page 1 1-1 6 ) .  

NO 

Remove the SCS short connector 
0000000000000  

o00000000000o  
from the service check connector. I 

D 4  (+ )  022 ( -1  

Turn the ignition switch OFF. 
Try t o  start the engine. 

Connect the test harness between 
the ECM and connectors (see 
page 11-21). 

NO 
Turn the ignition switch ON. 

Measure voltage between D4  ( + ) 
terminal and D22 ( - ) terminal. 

Connect the SCS short 
connector to  service 
check connector. 

NO 

Repair short t o  body ground i n  
RED wire between the ECM (D41 
and service check connector. 

Measure voltage be- 
tween D4  ( + ) terminal 
and D22 ( -  ) terminal. 

- Repair open in RED wire be- 
tween ECM (D4) and service 
check connector. * - Repair open in GRNIBLU wire YES < Is there approx. 5 V? 

Inspect ECU (ECM) (1  5 A) fuse in 
the under-hood fusehelay box. 

between ECM (D221 and ser- 
vice check connector. N 0 

Remove the SCS short 
connector f rom the  
service check con-  
nector. YES 

*NOTE: After repair, disconnect the SCS Short 
Connector, test drive the car, and recheck the MIL (cont'd) 
for a code. 

(To page 1 1-28) (To page 1 1-28) 

- Repair short in WHTlGRN wire 
between ECU (ECM) (15 A)  
fuse and PGM-FI main relay. 

- Replace ECU (ECM) (15 A) fuse. 



PGM-FI System 

r Engine Contlrol Module (ECM) (cont'd) 

(From page 1 1-27) 

B 
Inspect the No. 2 FUEL PUMP (1 5 
A) fuse in the under-dash fuselre- 

N 0 
Is the fuse OK? 

~ +% Turn the ignition swltch ON. 

- Repair short in REDIWHT wire 
between under-dash fuselrelay 
box and PGM-FI main relay. 

- Replace No. 2 FUEL PUMP (1 5 
A) fuse. 

Disconnect the 3P connector of 
each sensor one at a time: 

MAP sensor 
TP sensor 
EGR valve lift sensor 

Substitute a known-good ECM 
and recheck. If symptomlindica- 
tion goes away, replace the origi- 
nal ECM. 

Does the MIL remain ON? Replace the sensor that caused 
the light t o  go out. 

I YES 
I I 

(From page 1 1-27) 

B 
Turn the ignition switch 2 
Disconnect "A" con- 
nector from the ECM. 

Turn the ignition switch 1 ON. 

L 
Is the MIL ON? \ 

I YES 

Repair short t o  body 
ground in LT GRNIRED 
wire between the ECM 
(A131 and MIL. 

Turn the ignition switch ON. 

(To page 1 1-29) 

Turn the ~gn~ t ion  switch OFF. 

Connect the test harness. 
Disconnect the "D" connector 
from the ECM only, not the main 
wire harness (see page 1 1-2 1 ). 

0 0 0 0 0 0 0 0 0 0 0 0 0  

0000000000000  

Check for cont~nuity between 
body ground and D19, D20 ter- 
m~nals. 

Is there cont~nu~ty? 

N 0 

Reconnect all the sensor con- 

- Repair short to body ground in 
YELMlHT wire between ECM 
(Dl91 and MAP sensor. 

- Repair short to body ground in 
YELIBLU wire between ECM 
(D20) and TP sensor or EGR 
valve lift sensor. 

nectors 
Reconnect the "D" connector to 
the ECM. 



(From page 1 1-28) 

Measure voltage between body 
ground and the following termi- 
nals individually: A26, 82. 

Repair open in BRNJBLK wire be- 
tween ECM (A26; B2) and G101. 

YES 

Substitute a known-good ECM 
and recheck. If symptomlindica- 
tion goes away. replace the origi- 
nal ECM. 

0000000000000  00000000000  

000000000000Q 00000000000  



PGM-FI System 
- Heated Oxygen Sensor (H02S) [F22B1, F22B2 engine] 

\ I 
The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 1: A problem in  

- I the Heated Oxygen Sensor lHO2S) circuit. 

The Heated Oxygen Sensor (H02S) detects the oxygen content in  the exhaust gas and signals the ECM. In operation, 
the ECM receives the signals from the sensor and varies the duration during which fuel is injected. To  stabilize the sen- 
sor's output, the sensor has an internal heater. The H 0 2 S  is installed in  exhaust pipe A IF22B2 engine: exhaust manifold]. 

ZlRCONlA 
ELEMENT 

SENSOR 
TERMINALS OQ VOLTAGE (YI 

- The MIL has been reported on. 
- With the SCS short connector 

connected (see page 1 1-18), 
code 1 is indicated. 

Do the ECM Reset Procedure (see 
page 11-1 9). 

Start the engine. Hold the engine 
at 3,000 rpm (min-') with no 
load (AIT in or position) un- 
til the radiator fan comes on, then 
let it idle for at least one minute 
before road testing. 

Connect the SCS short connector 
to the service check connector 
(see page 1 1-1 8). 

Road test with the automatic 
transmission in position. 
Starting at 1,600 rprn (min-I), 
accelerate using wide open throt- 
tle for at least 5 seconds. Then 
decelerate for at least 5 seconds 
with the throttle completely 
closed. 

STOlCHlOMETRlC 
AIR-FUEL RATIO 

HEATER 
TERMINALS 

RICH - AIR- - LEAN 
FUEL 
RATIO 

I Intermittent failure, system is OK 
at this time. Check for poor con- 

indicate code I ?  nections or loose wires between 
the H02S and the ECM. 

YES 

Go to page and perform test for 
code 43 (see page 1 1-37). 



- Heated Oxygen Sensor (H02S) [F22B5. F20B3 engine] I 
\ I / ,  I ' The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 1: A problem in 

the Heated Oxygen Sensor (H02S) circuit. ' I '  

The Heated Oxygen Sensor IH02S) detects the oxygen content in  the exhaust gas and signals the ECM. In operation, 
the ECM receives the signals from the sensor and varies the duration during which fuel is injected. To stabilize the sen- 
sor's output, the sensor has an internal heater. The H02S is installed in exhaust pipe A. 

ZlRCONlA 
ELEMENT 

SENSOR 
TERMINALS 

9 9 VOLTAGE (VI 

\ 
HEATER 

- The MIL has been reported on. 
- With the SCS short connector 

connected (see page 1 1-18], 
code 1 is indicated. 

Do the ECM Reset Procedure (see 
page 11-19). 

Start the engine. Hold the engine 
at 3,000 rpm min- wi th no 
load (*IT in or position, 
M/T in neutral) until the radiator 
fan comes on, then let it idle for 
at least one minute before road 
testing. 

connect the SCS short connector 
to the service check connector 
(see page 1 1-1 8). 

HEATER 
TERMINALS 

Road test wi th the automatic 
transmission in position (M/T: 
4th gear). 
Starting a t  1,600 rpm (min-'), 
accelerate using wide open throt- 
tle for at least 5 seconds. Then 
decelerate for at least 5 seconds 
w i t h  the thrott le completely 
closed. 

Intermittent failure, system is OK 
at  this time. Check for poor con- 

indicate code I ?  nections or loose wires between 
the H02S  and the ECM. 

YES 

AIR-FUEL RATIO 17 
RICH - AIR- - LEAN 

FUEL 
RATIO 

(cont'd) 

(To page 1 1-32) 



PGM-FI System 
Heated Oxygen Sensor (H02SI [F22B5, F20B3 engine] (cont'd) 

(From page 1 1-3 1 ) 

I 
Inspect fuel pressure (see page 
11-79). 

Is it normal? Go to page 11-75 Fuel Supply 
System. 

I Turn the ignition switch OFF. 1 

I YES 

Disconnect the H02S connector 
and connect No. 3 ( + ) terminal to 
No. 4 ( -  ) terminal with a battery. 

Turn the ignition switch OFF. 0 

OXYGEN 

engine wire harness. 

Connect the test harness between 
the ECM and connector (page 
11-21). 

SENSOR 
SOCKET WRENCH 
07LAA-PT50101 

start th! e n 7 1  3 

I 
(To page 1 1-33) 

After two minutes, measure vol- 
tage between No. 1 ( + )  terminal 
and No. 2 ( - )  terminal. 4 4  N-m (4.5 kgf-m, 33 Ibf-ft) 

DIGITAL CIRCUIT TESTER 
Commercially available or 0741 1 -0020000 

Is the voltage above 0.6 V at 
wide open throttle to 4,500 
rpm (min-') and below 0.4 V 
when the throttle is quickly Replace the H02S. 
released from 4,500 rpm 
(min-I)? 



(From page 1 1-32) 

Restart the englne. Hold the en- 
gine at 3,000 r m ( m ~ n - ' )  with 
no load (AIT in or posrlon, 
MIT In neutral) until the radiator 
fan comes on, then let ~t idle. 

0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0  

O O O O O O O O O O O O Q  ooooooQoooo  
1 

A26 ( - 1  D l 4  (+I) 

@ I - 

Measure voltage between D l  4 
( +  ) and A26 ( - 1  terminal. 

Is the voltage above 0.6 V at 
wide open throttle to  4,500 NO 
rpm ( m ~ n - l )  and 0.4 V when 
the throttle is quickly released 

Repair short or open in WHTlRED 
wire between ECM (Dl41 and 
H02S. 

from 4,500 rpm (min-I )? 

YES 

Substitute a known-good ECM 
and recheck. If symptornlindica- 
tion goes away, replace the origi- 
nal ECM. 



PGM-F I System 

r Heated Oxygen Sensor Heater 

\ ' , I ' The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 41: A problem in  

the  Heated Oxygen Sensor (H025)  Heater circuit. 

- The MIL has been reported on. 
- With the SCS short connector 

connected (see page 1 1-1 8). 
code 41 is indicated. 

I 
- 

Do the ECM Reset Procedure (see 
page 11-19). 

Start the engine. n 
Is the MIL on and does it 
indicate code 41 ? 

( Turn the ignition switch OFF. I 

I 
- 

Disconnect the 4P connector from 
the H02S. 

Measure resistance between ter- 
minals 3 and 4 on the H02S. 

( Is there 10-40 R? > 

I 
(To page 1 1-35) 

Except F22B2 engine: 

View from 
terminal side 

DIGITAL CIRCUIT TESTER \ ComrnerciaIIy available or 
0741 1 -0020000 

Intermittent failure, system is OK 
at this time (test drive may be 
necessary). 
Check for poor connections or 
loose wires between the H02S 
and the ECM. 

-. , 
F22B2 engine: & A.\ 

View from 
wire side 

-DIGITAL CIRCUIT TESTER 
NO Commercially available or 

Replace the H02S. 0741 1-0020000 
I 

H02S 



(From page 1 1-34) 

I Except F22B2 engine: I 
Check for continuity to body 
ground on terminals 3 and 4 of the 
H02S.  

< Is there continuity? > 
Check for continuity between ter- 
minal 4 and terminals 1 and 2 in- 
d i v i dua l l y  ( F 2 2 B 1  eng ine:  
between terminal 3 and terminals 
1 and 2). 

the 
- 

Replace the H02S. 

N 0 

I Turn the ignition switch ON. 1 F22B2 engine: 3 \ 

View from 
terminal side 

At the H 0 2 S  harness, measure 
voltage between YELIBLK ( + ) ter- 
minal and ORNlBLK ( -  ) terminal. 

OXYGEN- ~ 0 2 ~  
SENSOR 44 N-m 
SOCKET (4.5 kgf-m. 
WRENCH 33 Ibf-ft) 
07LAA-PT50101 

Turn the ignition switch OFF. 

Measure  vo l t age  b e t w e e n  
YELlBLK ( + )  terminal and body 
ground. 

1 YES 
I 

Turn the ignition switch OFF. 

1 Disconnect the "A" connector 
from the ECM. 

I Turn the ignition switch ON. I 

Turn the ignition switch OFF. 
I 

A t  H 0 2 S  harness, measure vol- 
tage between YELIBLK ( + ) termi- 
nal and ORNJBLK ( - )  terminal. 

I Reconnect the H 0 2 S  connector. 1 

I 
Is there battery voltage? 

9 
(To page 1 1-36) 

Repair short in ORNl 
BLK wire between ECM 
( A  1 1 and H02S. 

(To page 1 1-36) 
(cont'd) 

wire between H02S 

NO 



PGM-FI System 

r Heated Oxygen Sensor Heater (cont'd) 

(From page 1 1-35) 

B 

I 

Reconnect the 4P connector to 
the H02S. 

connector to the main wire har- 
ness only, not the ECM (see page 
11-21). 

(From page 1 1-35) 

V 
Connect the test harness "A" 
cor~nector to the main wire har- 
ness only, not the ECM (see page 

Connect an ammeter between ter- 
minals A1 1 ( + )  and A26 ( - 1  L 

* Monitor over a 5 minute period unless 
the current drops below 0.1A im- 
mediately. 

- YES 
Replace the H02S. 

Is the current less than 
0.1 A?" 

Substitute a known-good ECM 
and recheck. If symptomlindica- 
tion goes away, replace the origi- 
nal ECM. 

Turn the ignition switch ON. I l  
Measure voltage between A 1  1 
( + )  terminal and A23  ( - )  
terminal. 

I 

Is there battery voltage? Repair open in ORNIBLK wire be- 
tween ECM (AT 1 ) and the H02S. 

( YES 
I 

Substitute a known-good ECM 
and recheck. If symptomlindica- 
tion goes away. replace the origi- 
nal ECM. 



- Fuel Supply System [F22B1, F22B2 engine] I 
The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 43: A problem in  

, , , , the Heated Oxygen Sensor IH02S)  circuit, or a problem in the  Fuel Supply System. 

- The MIL has been reported on. 
- With the SCS short con- 

nector connected (see page 
1 1-1 8). code 43 is indicated. 

page 11-19). 

YES 

the MIL and poor driveability? 
Go to Fuel Supply system (see 
page 11 -75).  

YES 

I 

Connect the SCS short connector 
to  the service check connector 
(see page 1 1-1 8). 

I 
Start the engine. Hold the engine 
at 3,000 rpm min- with no 
load iAiT in d or position, 
M/T in neutral) until the radiator 
fan comes on, then let it idle for 
at least one minute. 

I 
Raise the engine speed to 3,000 
rpm (min-') and hold that throt- 
tle position for at least one 
minute. Do not vary the throttle 
position even if the engine speed 
drops. 

Turn the ignition switch OFF. 

Connect the test harness between 
the ECM and connectors (see 
page 11-21). 

indicate code 43? 

- 

I 

Install a jumper wire on the test 
harness between A1 1 and A26. 

Intermittent failure, system is OK 
at this time. 
Check for poor connections or 
loose wire between the H02S and 
the ECM. 

I Turn the ignition switch ON. I 

NOTE: 
Use DIGITAL CIRCUIT TESTER (Commercially available or 0741 1-0020000). 
Use 2 Volt range. 

JUMPER WIRE 

1 

A 1  1 
I 

0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0  

O O O O O O O O O O O O Q  o o o o o o Q o o o o  

O O O O O ~ ~ O O O O O O  

O O O O O O O O O O O O Q  

I 
(To page 1 1-38) 

oooooooo  o o o o o o o o o o o  

0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0  

A26 



PGM-FI System 
- Fuel Supply System [F22Bl, F22B2 engine] (cont'd) - 

(From page 1 1-37) 

Measure voltage between D 14 
(+  ) terminal and A26 ( - ) termi- 
nal as soon as the ignition switch 
is turned on. 

Is there O. Or less when the 
Disconnect the 4P connector from 

switch is first turned 
the H02S. 

Measure voltage between D 14 
( + )  terminal and A 2 6  ( - )  
terminal. 

Is there more than 0.1 V? I 1 I < y > q e p l a c e  the 1-102s. 

Measure voltage at the engine 
wire harness side of the H02S 
connector between WHTIRED 

Disconnect the 4P connector from 

(+  ) and GRNJBLU ( - 1. u 

Turn the ignition switch OFF. 

Disconnect the "D" connector 
from the main wire harness. 

1 the H02S. I 

Turn the ignition switch ON. 0 
Measure voltage between D l  4 
( + )  terminal and A 2 6  ( - )  
terminal. 

Repair short in WHTl 
Is there more than 0.1 V? RED wire between ECM 

(D14) and the H02S. 
NO 

Substitute a known-good ECM 
and recheck. If symptomlindica- 
tion goes away, replace the origi- 
nal ECM. 

Replace the H02S. F22B2 engine: 

Check for open in WHTIRED wire 
between ECM (Dl41 and the 
H02S. If wire is OK, repair open 
in GRNIBLU wire between ECM 
(D22) and the H02S. 1 

f-m, 33 Ibf-ft) 

SOCKET WRENCH 

terminal side 

GlTAL CIRCUIT 
'TESTER Commercially availa6le or 0741 1 -0020000 07LAA-PT50101 



- Manifold Absolute Pressure (MAP) Sensor I 
A - & y l b ~  The Malfunction lndicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 3: An electrical 

, I \ /  I , problem in the Manifold Absolute Pressure (MAP) Sensor circuit. 

The MAP sensor converts manifold absolute pressure into electrical signals and inputs the ECM. I 
SENSOR 
UNIT 

- The MIL has been reported on. 
- With the SCS short connector 

connected (see page 11-1 8). 
code 3 is indicated. 

Do the ECM Reset Procedure (see 
page 11-19). 

Start the engine and allow it to 

cate code 37 

I 

Turn the ignition switch OFF. 

Disconnect the 3P connector from 
the MAP sensor. 

I 

Turn the ignition switch ON. 

(To page 1 1-40) 

OUTPUT 
VOLTAGE 

I 
0 10 15 20 25 30 (in. Hg) GAUGE 

100 200 300 400 500 600 700 READING 
(mm Hgl 

sensor and the ECM. 

YELI- GRNI W*HT/ 
WHT ( + I  WHT (-1 YEL ( + )  



PGM-FI System 

r Manifold Absolute Pressure (MAP) Sensor (cont'd)-- 

(From page 1 1-39) 

1- 
Measure voltage between YELI I 1  
WHT ( + )  terminal and body 1 ground. , 1 0000000000000 ooooooooob~ ................ 

0000000000000 00000000000 

Measure voltage between YELI 
WHT + ) terminal and GRNlWHT 
( - ) terminal. 

I 

) Turn the ignition switch OFF. 1 

Connect the test harness "D" 
connector to the ECM only, not to 
the main wire harness (see page 
11-21 ). 

Is there approx. 5 V? <+.:- 

I 

Turn the ignition switch ON. 

Measure voltage between D l  9 
( + )  terminal and D21 ( - 1  
terminal. 

Is there approx. 5 V? 

, < F q s  
Repair open in YELIWMT wire be- 
tween ECM (Dl91 and the MAP 

and recheck. If symptomlindica- 
tion goes away, replace the origi- 
nal ECM. 

9 
(To page 1 1-41) 

Measure voltage between WHTI 
YEL ( + )  terminal and GRNIWHT 
( - )  terminal. 

Is there approx. 5 V? v 
Turn the ignition switch OFF. 0 

I Reconnect the 3P connector to 
the MAP sensor. 

Connect the test harness between 
the ECM and connector (see page 
11-21). 

Turn the ignition switch ON. 0 
(To page 1 1-41 ) 

Repair open in GRNl 
WHT wire between 
ECM (D21) and the 
MAP sensor. 



(From page 1 1-40) (From page 1 1-40) 

Measure voltage between D l 7  
( + I  terminal and D21  ( - )  
terminal. 

Turn the ignition switch OFF. 

Connect the test harness "D" 
connector to the ECM only, not to 
the main wire harness (see page 
11-21 ). 

Is there approx. 3 V? Replace the MAP sen- 
sor. 

Turn the ignition switch ON. 

YES 

Substitute a known-good ECM 
and recheck. If symptomlindica- 
tion goes away, replace the origi- 
nal ECM. 

Measure voltage between D 1 7 
( + )  terminal and D21 ( - 1  D l 7  c? ( + I  D21 ( - 1  
terminal. I I 

0000000000000  o o o o o o o o ~ o ~  
0000000000000  00000000000  

Repair open or short in WHTIYEL 
wire between ECM ( D l  7) and the 
MAP sensor. 

N 0 

Substitute a known-good ECM 
and recheck. If prescribed voltage 
is now available, replace the origi- 
nal ECM. 



PGM-FI System 

r TDCICKPICYP Sensor 

' The Malfunction lndicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 4: A problem in the 
, 1 ? r Crankshaft Position (CKP) Sensor circuit. 

\ I / \  ' The Malfunction lndicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 8: A problem in the @ Top Dead Center (TDCl Sensor circuit. 

' The Malfunction lndicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 9: A problem in the 
, , , Cylinder Position (CYP) Sensor circuit. 

The CKP Sensor determines timing for fuel injection and ignition of each cylinder and also detects engine speed. 
The TDC Sensor determines ignition timing at start-up (cranking) and when crank angle is abnormal. The CYP Sen- 
sor detects the position of No. 1 cylinder for sequential fuel injection to  each cylinder. 

F22B1 engine: 

ROTOR ROTOR 

- The MIL has been reported on. 
- With the SCS short connector 

connected (see page 1 1-1 81, 
code 4, 8 andlor 9 are in- 
dicated. 

Do the ECM Reset Procedure (see 

I Start the engine. 1 
Is the MIL on and does it indi- 
cate code 4, 8 and/or 9? 

I YES 

1 Turn the ignition switch OFF. 1 
Disconnect the 8P connector from 
the TDC/CKP/CYP sensor. 

(To page 1 1-43) 

F22B2 engine: a F22B5, F20B3 engine: 
ROTOR 

-... 
SENSOR C Y ~  SENSOR CYP SENSOR \ ROTOR --  - - 

ROTOR ROTOR 

Intermittent failure, system is OK 
at this time (test drive may be 
necessary). 
Check for poor connections or 

ROTOR CKP 
SENSOR 
ROTOR 

F22B1 engine: 

1 terminal side 

loose wires between the TDCl F22B5, F20B3 engine: 
CKPICYP sensor and the ECM. 

terminal side terminal side 

I 1-42 



(From page 1 1-42) 
C .  

Measure resistance between ter- 
minals of the indicated sensor. 
"see table 

Is there 350-700 Q? (F2261 
engine: 700- 1,300 Q?) housing. 

YES 

Check for continuity t o  body 
ground on both terminals of the 
indicated sensor. 

Replace the distributor 
housing. 
(see section 23) 

NO 
I 

CKP: 
Reconnect the connector. 

Connect the test harness to  the 
main wire harness only, not t o  the 
ECM (see page 1 1-21 ). 

'see table B1 4 1 
I 

I 
Is there 350-700 R? NO Repair open i n  the indi- 

(F22B1 engine: 700-1,30OQ?) cated sensor wires. 
'see table 

YES 

Check for continuity to body 
ground on B15, B13 andlor B l  1 
terminals. 

Repair short t o  body 
ground i n  the indicated 
sensor wires. 

NO *see table 

Substitute a known-good ECM 
and recheck. If symptornlindica- 
t ion goes away. replace the origi- 
nal ECM. 



PGM-FI System 

r Engine Coolant Temperature (ECT) Sensor 

.. \ -b:: The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 6: A problem in 
I 1 I 1 the Engine Coolant Temperature (ECT) Sensor circuit. 

The ECT Sensor is a temperature dependant resistor (thermistor). The resistance of the thermistor decreases as the en- 
gine coolant temperature increases as shown below. 

RESISTANCE 

/ 
THERMISTOR 

- The MIL has been reported on. 
- With the SCS short connector 

connected (see page 11 -18). 
code 6 is indicated. 

Do the ECM Reset Procedure (see 
page 11-19). 

Turn the ignition switch ON. 
I I 

-- 

Is the MIL on and does it indi- No 
cate code 6? 

YES 

Start the engine. Hold the engine 
at 3,000 rpm min- with no 
load (A/T in or position, 
M/T in neutral) until the radiator 
fan comes on, then let it idle. 

Turn the ignition switch OFF. 0 
Disconnect the 2P connector from 
the ECT sensor. 

Measure resistance between the 
2 terminals on the ECT sensor. 

Intermittent failure, system is OK 
at this time (test drive may be 
necessary). 
Check for poor connections or 
loose wires between the ECT sen- 
sor, the ECM and TCM [AITI. 

-m o m 40 60 80 100 1m r'c) 

ENGINE COOLANT TEMPERATURE 

I 

YES 

N 0 
Is there 200-400 R? 

(To page 1 1-45) 

Replace the ECT sensor. 
I 



(From page 1 1-44) 

and recheck. If symptomlindica- 
away, replace the origi- 

WHT wire between ECM (Dl  3) 
and the ECT sensor. 

and recheck. If symptomlindica- 
away, replace the origi- 



PGM-FI System 

r Throttle Position (TP) Sensor 

\ ' /, 

. The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code IDTC) 7: A problem in 
1 , ../ I the Throttle Position ITP) Sensor circuit. 
The TP Sensor is a potentiometer. I t  is connected to  the throttle valve shaft. As the throttle position changes, the throttle 
position sensor varies the voltage signal to  the ECM. 

BRUSH 
HOLDER OUTPUT VOLTAGE (V) n I 51- 

- The MIL has been reported on. 
- With the SCS short connector 

connected (see page 1 1-1 81, 
code 7 is indicated. 

Do the ECM Reset Procedure (see 

- 
IDLE 

Start the engine. 
I 1 RED1 

Is the MIL on and does it 
indicate code 7? 

I YES 

1 Turn the ignition switch OFF. 1 

Disconnect the 3P connector from 
the TP sensor. 

Turn the ignition switch ON. 0 
Measure voltage between YELl 
BLU ( + )  terminal and GRNJBLU 
( - ) terminal. 

Intermittent failure, system is OK 
at this time (test drive may be 
necessary). 
Check for poor connections or 
loose wires between the TP sen- 
sor, the ECM and the TCM [AITI. 

THROTTLE 
OPENING 

FULL 
THROTTLE 

- 

GRNl BfK YELl 

I I / 

Measure voltage between YELl yAyp\  5 BLU ( + )  term~nal and body 
ground. 

YES TP SENSOR 

(To page 1 1-47) (To page 1 1-47) 



(From page 1 1-46) (From page 1 1-46) 

Repair open in GRNl 

Turn the ignition switch OFF. Is there approx. 5 V? BLU wire between ECM 
( D 2 2 )  a n d  t h e  TP 

N 0 sensor. 

Reconnect the 3P connector. Turn the Ignition switch OFF. 

Connect the test harness between 
the ECM and connectors (see 
page 11-21). 

Turn the ignition switch ON. 

Connect the test harness "D" 
connector to  the ECM only, not to  
the main wire harness (see page 
11-21). 

Turn the ignition switch ON. 

Measure voltage between D20 
( +) terminal and D22 ( - )  
terminal. 

Is there approx. 5 V? 

NO 

Repair open in YELIBLU 
wi re  be tween ECM 
(D20) a n d  t h e  TP 
sensor. 

Measure voltage between D 1 1 (+  ) 

Substitute a known-good ECM 
and recheck. If prescribed voltage 
is now available. replace the origi- 
nal ECM. 

termlnal and D22 ( - )  terminal. 

ooooooooooooo oooooooo B$,QQ OoooooooOOO 
0000000000000~00000000~~~o"b~00000000099 DZO t+; ,022 I 

Turn the ignition switch OFF. 

Is voltage approx. 0.5 V at full 
close throttle, and approx. 4.5 
V at full open throttle? Disconnect the 22P connector 

NOTE: There should be a from the Transmission Control 

smooth transition as the throt- Module (TCM). 

tle is depressed. 

YES 
Turn the ignition switch ON. 

Substitute a known-good ECM 
and recheck. If symptomlindica- 
tion goes away, replace the origi- Is voltage approx. 0.5 V at full 

close throttle, and approx. 4.5 V 
at full open throttle? N 0 
NOTE: There should be a 
smooth transition as the throt- 
tle 1s depressed. 

YES 

- Replace t h e  TP 
sensor. 

- Repair open or short 
in REDlBLK wire be- 
tween ECM ( D l  I), 
TCM [AIT] and TP 
sensor. 

Replace the TCM. I 



PGM-FI System 

r Intake Air Temperature (IAT) Sensor 

\ I /, I 

The Malfunct ion Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 10: A problem in 
the  Intake Air Temperature ( IAT) Sensor circuit. 

The IAT Sensor is  a temperature dependant resistor (thermistor). The resistance o f  the thermistor decreases as t h e  
intake air temperature increases as shown below. 

THERMISTOR 

0.5 

0.1 'R -20 - 4  32 0 W 20 40 104 60 176 80 212 100 248 120 (OF1 IoCI 

INTAKE AIR TEMPERATURE 

- The MIL has been reported on. 
- With the SCS short connector 

connected (see page 1 1-1 8). 
code 10 is indicated. 

Do the ECM Reset Procedure (see 
page 11-19). 

Turn the ignition switch ON. 

RESISTANCE (ki l l  

< Is the MIL on and does it 
indicate code 1 O? 

( YES 

1 Turn the ignition switch OFF. 1 

Intermittent failure, sys- 
tem is OK at this time 
(test drive may be 
necessary). 
Check for poor connec- 
tions or loose wires be- 
tween the IAT sensor 
and the ECM. 

I 

Disconnect the 2P connector from 
the IAT sensor. 

IAT SENSOR 

Measure resistance between the 
2 terminals on the IAT sensor. 

N 0 
Is there 0.4-4.0 kQ? Replace the IAT sensor. 

YES GRNIBLU( - 1 

(To page 1 1-49) REDIYEL( + 1 

View from 



0000000000000 ooooooobooo 
0000000000000 0000000000~ 

(From page 1 1-48) 

Turn the ignition switch ON. 

Measure voltage between RED/ 
YEL ( + )  terminal and body 
ground. 

Measure voltage between RED1 
YEL ( + )  terminal and GRNIBLU 
( - )  terminal. 

N 0 

Turn the ignition switch OFF. 
Repair open in GRNl 
BLU wire between ECM 
(D22) and the IAT 

YES sensor. 

Connect the test harness "D" 
connector to the ECM only, not to 
the main wire harness (see page 
11-21). 

Substitute a known-good ECM 
and recheck. If symptomlindica- 
tion goes away, replace the origi- 
nal ECM. 

Turn the ignition switch ON. 

0151+1 

Measure voltage between Dl 5 
( + )  terminal and D22  ( - )  

terminal. 
022 1 - 1  

Repair open or short in REDIYEL 
wire between ECM ( D l  5 )  and the 
IAT sensor. 

N 0 

Substitute a known-good ECM 
and recheck. If prescribed voltage 
is now available, replace the origi- 
nal ECM. 



PGM-FI System 

r Ignition Output Signal 

\ ' ,  
The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 15: A problem in 
the ignition output  Signal circuit. 

F2281 engine: 
DISTRIBUTOR 

- With the SCS short connector 
connected (see page 1 1-1 81, 
code 15 is indicated. 

Do the ECM Reset Procedure (see 
page 11-19). 

I Start the engine. I 

Is the MIL on and does it 
indicate code 157 

Intermittent failure system is OK 
at this time [test drive may be 
necessary). 
Check for poor connections or 
loose wires between the distribu- 
tor and the ECM. 

BLKl 
YEL ( + I  

Turn the ignition switch OFF. 1 1  
Disconnect the 2P connector from 
the distributor. 

I 

Turn the ignition switch ON. 

(To page 1 1-51) 

NOTE: I f  the engine won't start, 
i t may take 20 seconds of crank- 
ing to set the code. 

DISTRIBUTOR 

F2282 engine: 

F22B5, F20B3 engine: 

B i ~ t  
View from YEL ( + ) 
wire side 

\ 
DISTRIBUTOR 



(From page 1 1-50) 

Measure voltage between BLKI 
YEL ( + )  [F22B2 engine: YELI ter- 
mlnal and body ground. 

[F22B2 engine] 
- - - - - - - - - - - - - - - - -1 

Test the ignitlon coil (see section 
I 
L - - - - - - - - - - - - - - 

YES --7 
I 
I 

I 

I Is the ignition coil OK? Replace the ignit ion 
coil. I 

I I 
I YES I 

I 
I I t ion switch. 

I r - - - - -------------  J 

Turn the ignition switch OFF. 
L - - - - - - - - - - - - - - - --J 

I 

I 
I 
I 

I 

I 
I 
I 
I 

I 
I 

- Repair open in YEL wire be- 
tween the 2P connector and 
ignition coil. 

- Repair open in BLKIYEL wire 
between the ignition coil and 
ignition switch. 

Reconnect the 2P connector. 

A21 ( + I  

Connect the test harness between 
the ECM and connectors (see 
page 11-21). A 2 6  ( - 1  

Turn the ignition switch ON. 

Measure voltage individually be- 
tween A21 ( + )  terrnlnals and 
A26 ( - )  terminal. 

L - - - - - - - - - - - - - - -  - - J 

[Except F22B2 engine] 
- - - - - - - - - - - - - - - --I 

YES 

- Replace the ICM (see section 
23).  

- Repair open or short i n  YELl 
GRN wire between ICM and 
ECM (A21). 

I 
I 

I 
L--C 

Repair open in BLKIYEL wire be- 
tween the 2P connector and igni- 

NOTE: If the YELlGRN wire was short- 

Substitute a known-good ECM 
and recheck. I f  symptomlindica- 
tion goes away, replace the origi- 
nal ECM. 

ed, the ICM may be damaged. 



PGM-FI System 

r Vehicle Speed Sensor (VSS) 
\ 1 A ,  I ;p; ;PC The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 17: A problem in 

i.he Vehicle Speed Sensor (VSS) circuit. 
The VSS generates a pulsing signal when the front wheels turn. 

- The MIL has been reported on. 
- With the SCS short connector 

connected (see page 11-18), 
code 17 is indicated. 

Do the ECM Reset Procedure (see 
page 1 1-1 9). 

Road test with A/T in position 
(M/T: in 2nd gear), accelerate to 
4,000 rpm b i n - ' ) ,  then deceler- 
ate to 1,500 rpm (min-') with 
throttle fully closed for at least 5 
seconds. 

A I Intermittent failure, system is OK 
Is the MIL on and does it at this time. 

Check for poor connections or 
loose wires between the VSS, the 
ECM, and the TCM IAIT]. 

Block rear wheels and set the 
parking brake. Jack up the front 
of the car and support with safe- 
ty stands. 

I Turn the ignition switch OFF. I 

Connect the test harness between 
the ECM and connectors (see 
page 11-21). 

jacking up front of 
car. 

Turn the ignition switch ON. 

Block the right front wheel and 
slowly rotate left front wheel and 
measure voltage between B10 
( + )  terminal and A26 ( - )  
terminal. 

, / 

YES I 

0000000000000  00000000000  
000000000000Q 00000000000  

I I 
A26 ( - 1  B10 ( + I  

i-oJ 
NOTE: Transmission in position (AIT). 

Does voltage pulse 0 V and NO 
approx. 5 V? 

Substitute a known-good ECM 
and recheck. If syrnptom/indica- 
tion goes away, replace the origi- 
nal ECM. 

Turn the ignition switch OFF. 

(To page 1 1-53) 



(From page 1 1-52) 

Disconnect the "B" connector 
from the ECM only, not the main 
wire harness. 

Turn the ignition switch ON. 

Block the right front wheel and 
slowly rotate left front wheel and 
measure voltage between 510  
( + )  terminal  and A 2 6  ( - )  
terminal. - Repair short in ORN 

wire between ECM 

Does voltage pulse 0 V and N 0 
approx. 5 V? 

YES 

Substitute a known-good ECM and 
recheck. If symptomlindication goes 

( B 1 0 )  and the VSS 
or cruise control 
unit. 

- Repair open in ORN 
wire between ECM 
(Blob  and the VSS. 

- If wire is OK, test 
the VSS. (see sec- 
tion 23) 

away, replace the original ECM. 



PGM-FI System 

r Electrical Load Detector (ELD) [F2261, F22B2 engine] 

\ I ' The Mal func t ion  Indicator Lamp  (MIL)  indicates Diagnost ic Trouble Code (DTC) 20: A prob lem in I IF; t he  Electrical Load Detector (ELD) c i rcui t .  

connected (see page 1 1-18), code 
20 is indicated. 

Do the ECM Reset Procedure (see 
page 11-19) .  

Start engine and keep engine 
speed at idle. 
Turn on headlights. 1 
Does the MIL indicate code 20? 

<---,r-> 
Turn the ignition switch and head- 

Disconnect the 3P connector from 
the ELD. 

1 Turn the ignition switch ON. 1 

Measu re  v o l t a g e  b e t w e e n  
BLKJYEL ( + )  terminal and BLK 
( - ) terminal. 

Is there battery voltage? <T> 

I Intermittent failure, system i s  OK ( 
at this time (test drive may be 
necessary). 
Check for poor connections or 
loose wires at  the ELD and the 
ECM. 

View from 
wire side 

I 
ELK ( - 1  

GRNIRED 

BLKIYEL ( + 

Measu re  v o l t a g e  b e t w e e n  
BLKIYEL ( + )  terminal and body 
ground. 

I 

(To page 1 1-55) 

Repair open in BLK wire 
between the 3P con- 

Is there battery voltage? nector and G402 Ilocat- 
ed behind right kick 

NO panel). 

Repair open in BLKJYEL wire be- 
tween No. 4 ECU (ECM) (7.5 A) 
fuse in the under-dash fuselrelay 
box and the 3P connector. 



(From page 11-54) 

Measure voltage between GRN/ 
RED term~nal and body ground. 

V ~ e w  from 

Check for an open or short in 
GRNIRED wire between ECM 

Is there approx. 5 V? (D l01 and the 3P connector. 
If wire is OK, substitute a known- 

YES good ECM and recheck. 

wlre side 

Turn the ign~t ion switch OFF. 
BLK ( - 1  

GRNIRED 

Connect the 3P connector to  the 
ELD. 

BLKIYEL ( + ) 

Connect the test harness between 
the ECM and connectors (see 
page 11-21). 

Start the engine and allow ~t to  
idle. 

0000000000000 00000000000 

Wh~le measuring voltage between 
D l  0 ( + )  terminal and A26 ( - 1  
terminal, turn the headl~ghts on 
(low). 

0 0 0 0 0 0 0 0 0 0 0 0 ~  0000Q000000 
I I 

A26 ( - )  D l 0  ( + )  

@ - 

the headl~ghts are turned on? Replace the ELD. 

YES 

Substitute a known-good ECM 
and recheck. I f  symptomlindica- 
tion goes away, replace the origi- 
nal ECM. 



PGM-FI System 

r Barometric Pressure (BARO) Sensor I 
' The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 13: A problem in 

the Barometric Pressure (BARO) Sensor. 

I The BARO Sensor is built into the ECM. 

- The MIL has been reported on. 
- With the SCS short connector 

connected (see page 11 -18). 
code 13 is indicated. 

Do the ECM Reset Procedure (see 

Turn the ignition switch ON. 

r 
Is the MIL on and does it indicate 
code 13? 

\ / 

YES 

Intermittent failure, system is OK 
at this time (test drive may be 
necessary). 
LF22B1, F22B2 engine (AIT)]: 
Check for poor connections or 
loose wires at the TCM and the 
ECM. 

I Turn the ignition switch OFF. I i '  1 [F22B1, F22B2 engine (A1T)I 
L - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

! 

Check for continuity between D5 

I I 

I 
I 

Repair short in BLUWHT wire be- 
I tween ECM (D5) and the TCM. 

I 
I 

Substitute known-gpod TCM and i 1 recheck. 

Connect the test harness to the 

Is the M l i  on and does it N 0 
indicate code 13) Replace the original TCM. 

I 

I 
I 

1 main wire harness only, not the 
I ECM (see page 1 1-21 ) .  

0 0 0 0 0 0 0 0 0 0 0 0 0  
I 

I I 0000000000000  

I Disconnect the 22P connector 
I from the Transmission Control 
I 
I Module (TCM). 
I 

! I YES 

Substitute a known-good ECM 
and recheck. If symptomlindica- 
tion goes away, replace the origi- 
nal ECM. 



- A/T FI Signal A16 ( A l l )  

\ ' ' The Malfunction lndicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 30: A problem in ;m; the AIT FI Signal A circuit between Transmission Control Module (TCM) and ECM. 

\ I ' The Malfunction lndicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 31: A problem in O ;w; the A/T FI Signal I3 circuit between Transmission Control Module (TCM) and ECM. 

With the SCS short connector 
connected (see page 11 -18). code 

Do the ECM Reset Procedure (see 

Test drive necessary. 
Drive the car for several miles so 
that the transmission upshifts and 
downshifts several times. 

A ( Intermittent failure. system is OK I 
Does the MIL indicate code NO at this time. 

30 and/or 31 ? Check for poor connections or 
loose wires at the TCM and the 

I YES ECM. 

Turn the ignition switch OFF. 0 
Connect the test harness to the 
main harness only, not to the ECM 
(see page 1 1-21 ). 

I 

Disconnect the 22P connector 
0000000000000  00000000000  

from the TCM. 0000000000000  00000000000  

*:  code 31 (A/T F1 signal El 

Check for continuity on WHT/RED 
or GRN* wire between 83 or 84" 
and 22P connector of the TCM. 

YES I 

Repair short in WHTIRED or GRN* 
wire between ECM (B3 or B4*) 
and the TCM. 

Repair open in WHTl 

Is there continuity? 
RED or GRN* wire be- 
tween ECM (B3 or B4*) 

1 V F S  I and the TCM. I 
Substitute a known-good ECM 
and recheck. If syrnptomlindica- 
tion goes away. replace the origi- 
nal ECM. 



ldle Control System 
System Troubleshooting Guide 

NOTE: 
Across each row in the chart, the sub-systems that could be sources of a symptom are ranked in the order they should 
be inspected, starting wi th a. Find the symptom in the left column, read across to  the most likely source, then refer 
to  the page listed at the top of  that column. If inspection shows the system is OK, try the next system 0, etc. 
If the idle speed is out of specification and the Malfunction Indicator Lamp (MIL) does not blink Diagnostic Trouble 
Code (DTC) 14, go to inspection described on page 11-60. 

PAGE SUB-SYSTEM 
IDLE 

ADJUSTING 
SCREW 

IDLE AIR 
CONTROL 

VALVE 

11-61 

0 

0 

0 

@ 

0 

0 

0 

0 

0 

@ 

0 

11-73 

0 

0 

0 

0 

0 

SYMPTOM 

DIFFICULT TO START 
ENGINE WHEN COLD 

WHEN COLD FAST IDLE OUT OF 
SPEC. (1,000-2,000 rprn lrnin-')I 

ROUGH IDLE 

WHEN WARM ENGINE SPEED TOO 
HIGH 

STARTER 
SWITCH 
SIGNAL 

11-63 

0 

WHEN 
WARM 
ENGINE 
SPEED 
TOO LOW 

FREQUENT 
STALLING 

ldle speed is below 
specified engine speed 
(no load) 

ldle speed does not 
increase after initial 
start up. 

On models w i th  auto- 
rnatic transmission, the 
idle speed drops in gear 

Idle speeds drops when 
air conditioner in  ON 

ldle speed drops when 
steering wheel is turning 

ldle speed fluctuates 
w i th  electrical load 

WHILE WARMING UP 

AFTER WARMING UP 

C:/Dl- 

11-64 

0 

FAILS EMISSION TEST 

ALTER- 

Nt$AFR 

11-66 

0 

AUTOMATIC 
TRANSAXLE 

GEAR 
WSlTlON 
SIGNAL 

11-68 

0 

BRAKE 
SWITCH 
SIGNAL 

11-70 

POWER 
STEERING 
PRESSURE 
SWITCH 
SIGNAL 

11-71 

0 

FAST IDLE 
THERMO 
VALVE 

11-72 

0 

0 

a @ @  

COANiC- 

- 

0 

0 

0 



System Description 

The idle speed of the engine is controlled by the Idle Air Control (IAC) Valve. 
The valve changes the amount of air bypassing into the intake manifold in response t o  electric current controlled by the 
ECM. When the IAC Valve is activated, the valve opens to maintain the proper idle speed. 

Icont'd) 

MAIN RELAY 

YELIBLK 

VARIOUS 
SENSORS 

IDLE 
THERMO 
VALVE 



Idle Control System 

r System Description (cont'd) 

I 1. After the engine starts, the IAC valve opens for a certain time. The amount of  air is increased to raise the idle speed 
about 150-300 rpm (min- ' 1 .  

2. When the coolant temperature is low, the IAC valve is opened t o  obtain the proper fast idle speed. The amount of 
bypassed air is thus controlled in relation to  the engine coolant temperature. 

1. When the idle speed is out of specification and the Malfunction Indicator Lamp (MIL) does not blink Diagnostic Trou- 
ble Code (DTC) 14, check the following items: 

Adjust the idle speed (see page 11-73) 
Starter switch signal (see page 11-63) 
Air conditioning signal (see page 11-64) 
ALT FR signal (see page 11-66] 
A/T gear position signal (see page 1 1-68) 
Brake switch signal (see page 11-70) 
PSP switch signal (see page 1 1-7 I) 
Fast idle thermo valve (see page 11-72) 
Hoses and connections 
IAC valve and its mounting O-rings 

IDLE SPEED 
rpm (min- ' ) 

2. If the above items are normal, substitute a known-good IAC valve and readjust the idle speed (see page 11-73). 

, ENGINE 
1 

If the idle speed still cannot be adjusted to  specification (and the MIL does not  blink code 14) after IAC valve 
replacement, substitute a known-good ECM and recheck. I f  symptom goes away, replace the original ECM. 

- 4  32 68 104 140 
COOLANT TEMPERATURE 
(OF) 



- Idle Air Control (IAC) Valve I 
1 &I ;f-J 

14 - The Malfunct ion Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 14: A problem in  

' 1 '  I ' the Idle Air Control (IAC) Valve circuit. 
The IAC Valve changes the  amount o f  air bypassing the thrott le body in  response t o  a current signal f rom the  ECM in 
order t o  maintain the proper idle speed. 

COIL To INTAKE From AIR 
MANIFOLD CLEANER 

0 
SHAFT 

- The MIL has been reported on. 
- With the SCS short connector 

connected (see page 1 1-18). 
code 14 is indicated. 

page 11-19). 

I 

Start the engine. 

Is the MIL on and does it indicate 
code 14? 

I YES 

I Disconnect the 2P connector from 1 

Hold the engine at 3,000 r rn 
(rnin-?I with no load ( A ,  in $ 
or position, MIT in neutral) un- 
til the radiator fan comes on, then 
let i t  idle. 

/ With the engine running and the 
accelerator pedal released, dis- 
connect the 2P connector from 
the IAC valve. 

Is there a reduction in engine 
speed? > 

Substitute a known-good IAC 
valve and retest. 

Intermittent failure, sys- 
tem is OK at this time 
(test drive may be nec- 
essary). 
Check for poor connec- 
tions or loose wires be- 
tween the IAC valve 
and the ECM. 

(TO page I 1-62) (cont'd) I 



ldle Control System 
- ldle Air Control (IAC) Valve (cont'd) 

(From page 1 1-61 ) 

I 
Measure voltage between the 

Is there battery voltage? 
I 

Momentarily connect A9 terminal 
t o  A23  terminal several times. Y 

Repair open i n  YELlBLK wire be- 
tween IAC valve and PGM-FI main 
relay. 

YES I 1 
View from 

Substitute a known-good ECM 

Does the IAC valve dick? 
and retest. If syrnptomlindication 
goes away, replace the original < ECM. 

Turn the ignition switch of f  and 
reconnect the 2P connector t o  the 
IAC valve. 

Check for an open or short in 
BLKIBLU wire between IAC valve 
and ECM (AS). I f  the wire is OK. 
replace the IAC valve. 

IAC VALVE wire side 
LKIBLU (- 1 

JUMPER WIRE 
I 

A 9 ( + )  A 2 3 ( - 1  

Connect the test harness "A" 
connector t o  the main wire har- 
ness only, not the ECM (see page 
11-21). 

ELIBLK ( + ) 

Turn the ignition switch ON. 



- Starter Switch Signal 

This signals t h e  ECM w h e n  t h e  engine is cranking. 

Inspection of Starter Switch 
Signal. 

I Connect the test harness between I 1 the ECM and connector (see page 
11-21). 

Measure voltage between B9 I +)  
terminal and A26 ( - )  terminal 
with the ignition switch in the 
start position. 

Is there battery voltage? 

YES 

( Starter switch signal is OK. I 

NOTE: 
MIT: Clutch pedal must be 
depressed. 
AIT: Transmission in or position. 

NO - Inspect No. 9 STARTER SIGNAL 
(7.5 A) fuse in the under-dash 
fuselrelay box. 

- Repair short in BLUI 
RED wire between 
ECM (B9) and No. 9 
STARTER SIGNAL 
17.5 A) fuse, PGM-FI 
main relay. 

YES - R e p l a c e  N o .  9 
STARTER SIGNAL 
(7.5 A) fuse. 

- Repair open in BLUIRED wire 
between ECM (B9) and No. 9 
STARTER SIGNAL (7 .5  A) 
fuse. 



Idle Control System 

r Air Conditioning Signal 

I This signals the ECM when there is a demand for cooling from the air conditioning system. 

Inspection of Air Conditioning ( I Signal. , I 
Connect the test harness between 
the ECM and connectors. Discon- 
nect "B" connector from the main 
wire harness only, not the ECM 
(see page 11-21). 

Turn the ignition switch ON. 

Measure voltage between B5 I +) 
terminal and A26 ( -  terminal. 

Substitute a known-good ECM 
and recheck. If prescribed voltage 
is now available, replace the orig- 

Turn the ignition switch OFF. I l  
I I YES 

Reconnect "B" connector to the 

00000000000  
o o o o o o o o o o o  

Turn the ignlt~on sw~tch  ON. 

inal ECM. 

Momentarily connect A1 5 termi- 
nal to A26 terminal several times. 

I 

Is there a clicking noise from 
the A/C compressor clutch? 

YES 

Momentarily connect the RED1 
BLU terminal of the 4P connector 
on the AIC clutch relay to body 

REDIBLU 
View from wire side 

I 

Start the engine. ( )  Is there a clicking noise from 1 2. air d t i o n i r  in- 1 
the A/C compressor clutch? spection (see section 

I I YES 
Blower switch ON. 

Repair open in REDIBLU wire be- 
tween ECM (A1 5) and AIC clutch 

(To page 1 1-65) 



(From page 1 1-64) 

AIC swltch ON. 

Measure voltage between B5 ( + ) 
term~nal and A 2 6  ( - ) terminal. 

YES 
Repair open in RED1 

Is voltage less than 1.0 V? 
ECM f B 5 )  and AIC 
switch. 

Air conditioning signal is OK. Substitute a known-good ECM 
and recheck. If symptomlindica- 
tion goes away, replace the orig- 
inal ECM. 



Idle Control System 

r Alternator (ALT) FR Signal 

I This  signals t h e  ECM w h e n  t h e  Al ternator (ALT)  i s  charging.  

Inspection of  ALT FR Signal. 

I 

Connect the test harness between 
the ECM and connectors. Discon- 
nect "D" connector from the 
main wire harness only, not the 
ECM (see page 1 1-21 ). 

Turn the ignition swltch ON. 1 
Measure voltage between D9 ( + ) 
terminal and A26 ( - 1  terrninal. 

Is there approx. 5 V? v 
( YES 

( Turn the ignition switch OFF. 1 

Reconnect "D" connector to  the 

Start the engine. Hold the engine 
at 3,000 rpm (rnin-') wi th no 
load (AIT in or position, 
M/T in neutral) until the radiator 
fan comes on, then let it idle. 

Measure voltage between D9  ( + ) 
terminal and A26 ( - )  terrninal 
when the radiator fan is off. 

Does the voltage decrease 
when headlights and rear 
defogger are turned on? 

ALT FR signal is  OK. 0 

I 
0000000000000  oooodoooooo  
000000000000Q 00000000000  

I 

Substitute a known-good ECM 
and recheck. If prescribed voltage 
is now available, replace the orig- 
inal ECM. 

N 0 
Turn the ignition switch OFF. 

(To page 1 1-67) 



(From page 1 1-66) 

Dlsconnect "D" connector from 
ECM only, not the matn wlre 
harness. 

D~sconnect the negatlve battery 
cable from the battery. 

0000000000000 
0000000000000 

Check for contlnulty between D9 
terminal and body ground. 

- - 
YES 

Is there contlnu~ty? 
Disconnect GUN connector from 
the alternator. 

N 0 

Disconnect GRN connector from 
the alternator. 

GRN CONNECTOR 

Connect WHTlRED wlre t o  body 
Check for contlnulty between D9 
term~nal and body ground. 

ground. 

Is there continuity 7 

Check for continuity between D9 
termlnal and body ground 

N 0 

Repair open in WHTlRED wire be- 
tween ECM (D9) and alternator. 

See ALT inspection 
(see section 23). 



Idle Control System 
Automatic Transaxle (AIT) Gear Position Signal (AIT only) 

I This signals the  ECM when  the transmission is i n  or position. 

Inspection of AIT Gear Position I .IA 
Turn the ignition switch ON. l o  

and se lec t  each p o s i t i o n  

I Turn the ignition switch OFF. ( 

Does the indicator light 
properly? 

Connect the test harness between 
the ECM and connectors. Discon- 
nect "6" connector from the main 
wire harness only, not the ECM 
(see page 1 1-21 1. 

See AK gear position indicator in- 
spection (see section 14). 

I Turn the ignition switch ON. 1 

YES 

Measure voltage between 87 ( + 1 

Is there approx. 5 V? 

YES 

Turn the ignition switch OFF. 

I 

Start the engine. s (To page 1 1-69) 

Substitute a known-good ECM 
and recheck. If prescribed voltage 
is now available, replace the orig- 
inal ECM. c. 



(From page 1 1-68) 

87 ( + I  

ooooooooooo  
00000000000 

A26 (-1 

Measure voltage between 87 ( + ) 
termjnal and A26 ( - )  terrnlnal 
w ~ t h  the transm~sslon ~n and 

posltlon ~nd~v~dual ly  

NO 
Is there less than 1.0 V? 

YES 

Repair open in LT GRN wire be- 
tween ECM (B7) and gauge as- 
sembly. 

Measure voltage between 87 
( +  1 term~nal and A26 I-) ter- 00000000000  
m~nal  w ~ t h  the transm~ss~on ~n 00000000000  
gear. 

I 
NO 

Is there battery voltage? - 

YES 

Repair short in  LT GRN wire be- 
tween ECM (87) and gauge as- 
sembly. 

Automatic Transaxle gear Position 
Switch signal is OK. 



Idle Control System 

r Brake Switch Signal [F22B1, F22B2 engine] 

I This signals the  ECM when the brake pedal is  depressed. 

1 1 Inspection of Brake S r l  

Depress the brake pedal. r 

YES Inspect the brake switch (see sec- 
tion 191. 

brake switch and 

Is the fuse OK? STOP LIGHT. HORN 
120 A) fuse. 

- R e p l a c e  S T O P  
LIGHT, HORN (20 A) 

lnspect STOP LIGHT, HORN (20 
A) fuse in the under-hood fuselre- 

I fuse. 

lay box. 
YES 

Connect the test harness to the 
main wire harness only, not to the 
ECM (see page 1 1-2 1 ). 

- Repair short in WHTI 
YE1 wire between 

( Depress the brake pedal. I 

Measure voltage between D2 ( + ) 
terminal and A26 ( - )  terminal 

- Repair open in WHTlYEL wire 
between brake switch and 
STOP LIGHT, HORN (20 A) 
fuse. 

- lnspect the brake switch (see 
section 19). 

~ 2 6  I-) DZ'(+) 
I 

I Brake switch signal is OK. ( 

Is there battery voltage? 
Repair open in GRNMlHT wire be- 
tween the brake switch and ECM 
(D21. 

YES 



- Power Steering Pressure (PSP) Switch Signal I 
This signals the ECM when the  power steering load is high. I 

Inspection of PSP switch signal. 

Turn the ignition switch ON. 

0000000000000  00000000000 

Measure voltage between 68 ( + I 
terminal and A26 ( - )  terminal. 

Connect the test harness between 
the ECM and connectors (see 
page 11-21). 

I 

Is there less than 1 .O V? \A 

O O O O O O O O O O O O Q  o o o o o o o o 0 o ~  

A26 I-) B 8 ( + )  

I Start the engine. 1 

( Turn steering wheel slowly. 1 

Measure voltage between B 8  ( + ) 
terminal and A26 ( - 1  terminal 
while steering wheel is turning. 

I 

Is there battery voltage? 

Turn the ignition switch OFF. 

Disconnect the 2P connector from 

Turn the ignition switch ON. 

Connect GRN terminal to BLK 
terminal. 

Repair open in GRN wire between 
ECM (B8) and PSP switch or BLK 
wire between PSP switch and 
G402 (located at left of engine 
compartment). 

Is there less than 1.0 V? 
YES 

GRN 

R e p l a c e  t h e  PSP 
switch. 

View from 
wire side 

NO 

I 
PSP SWITCH 

I 

Is there battery voltage? R e p l a c e  t h e  PSP 
switch. 

PSP switch signal is OK. 

Check for a short in GRN wire be- 
tween ECM (88) and PSP switch. 
If wire is OK, substitute a known- 
good ECM and recheck. I f  
prescribed voltage is now avail- 
able, replace the original ECM. 

Disconnect the 2P connector from 
the PSP switch. 



ldle Control System 

r Fast ldle fhermo Valve 

Description 
To prevent erratic running when the engine is warming 
up, it is necessary to raise the idle speed. The fast idle 
thermo valve'is controlled by a thermowax plunger. When 
the engine is cold, the engine coolant surrounding the 
thermowax contracts the plunger, allowing additional air 
t o  be bypassed into the intake manifold so that-the en- 
gine idles faster. When the engine reaches operating tem- 
perature, the valve closes, reducing the amount of air 
bypassing into the intake manifold. 

I 
IAC VALVE 

FAST IDLE THERMO 
VALVE 

AIR BYPASS VALVE 

WAX 

Inspection 

NOTE: The fast idle thermo valve is factory adjusted; 
it should not be disassembled. 

1. Remove the intake air duct from the throttle body. 

2. Start the engine. 

3. Put your finger over the lower port in throttle body 
and make sure that there is air flow with the engine 
cold (engine coolant temperature below 86OF. 
30°C). 

If not, replace the fast idle thermo valve and 
retest. 

O-RINGS 
Replace 

Start the engine. Hold the engine at 3,000 rpm 
(min-l) with no load (AIT in or position, M/T 
in neutral) until the radiator fan comes on, then let 
it idle. 

Check that valve is completely closed. If the valve 
is leaking, the idle speed will drop when you cover 
the lower port. Check engine coolant level and for 
air in the engine cooling system (see section 10). If 
OK, replace the fast idle thermo valve and recheck. 



- ldle Speed Setting 

NOTE: Before the idle speed setting, check the follow- 
ing items: 
- The MIL has not been reported on. 
- Ignition timing 
- Spark plugs 
- Air cleaner 
- PCV system 

1. Start the engine. Hold the engine at 3,000 rpm 
(min-'1 with no load (A/T in or position, M/T 
in neutral) until the radiator fan comes on, then let 
it idle. 

2. Connect a tachometer 

TEST TACHOMETER 
CONNECTOR TACHOMETER 

/ 

BATTERY 

3. Disconnect the 2P connector from the ldle Air Con- 
trol (IAC) valve. 

4. Start the engine with the accelerator pedal slightly 
depressed. Stabilize the engine speed at 1,000 rprn, 
then slowly release the pedal until the engine idles. 

5. Check idling in no-load conditions: headlights, blower 
fan, rear defogger, radiator fan, and air conditioner 
are not operating. 

ldle speed should be: 
F22B1, F22B2 engine: 

F22B5, F20B3 engine: 

M /T 

A/T 

550 ? 5 0  rpm (rnin-l) 

550 ? 5 0  rpm (rnin-l) 
(in @ or position) 

Adjust the idle speed, if necessary, by turning the 
idle adjusting screw. 

M /T 

A/T 

NOTE: After adjusting the idle speed in this step, 
check the ignition timing (see section 23). 
If it is out of spec, go back to  step 4. 

620 -+ 5 0  rpm (min-l) 

620  -+ 5 0  rpm (min-l) 
(in or position) 

IDLE 

6. Turn the ignition switch OFF. 

7. Reconnect the 2P connector on the IAC valve, then 
remove the BACK UP (7.5 A) fuse in the under-hood 
fuseirelay box for 10  seconds to  reset the ECM. 

(cont'd) I 



ldle Control System 

r ldle Speed Setting (cont'd) 1 
4 

8. Restart and idle the engine with no-load conditions 
for one minute, then check the idle speed. 

1 Idle speed should be; 
F2261. F22B2 engine 

I M/T 1 700 + 50 rpm (min-I) 

TOO + 50 rprn (min-'1 I AIT 1 j. 
In (Nl or position) 

F22B5, F20B3 engine I 

9. ldle the engine for one minute with headlights (Low) 
ON and check the idle speed. 

M /T 

A/T 

Idle speed should be; 

770 +- 50 rpm (rnin-'1 

770 + 50 rpm (min-l) 
(in or position) 

1 M/T I 770 + 50 rpm (min-l) I 
770 ? 50 rprn (rnin-l) ( A/T I (. 
In or position) 

10. Turn the headlights off. 
ldle the engine for one minute with heater fan switch 
at HI and air conditioner on, then check the idle 
speed. 

ldle speed should be; 

770 + 50 rprn (min-'1 

770 + 50 rpm (min-') 
(in ]NI or position) 

NOTE: If the idle speed is not within specification, 
see System Troubleshooting Guide on page 1 1-58. 



Fuel Supply System 
System Troubleshooting Guide 

NOTE: Across each row in the chart, the sub-systems that could be sources of a symptom are ranked in the order they 
should be inspected starting with a. Find the symptom in the left column, read across to  the most likely source, then 
refer to  the page listed at the top of that column. If inspection shows the system is OK, try the next most likely system 
0, etc. 

PAGE SUB-SYSTEM 

FUEL 

LINES 

FUEL 

INJECTOR 

11-80,83 

0 

0 

0 

11-76 SYMPTOM 

ENGINE WON'T START 

DIFFICULT TO START 

ENGINE WHEN COLD OR HOT 

ROUGH IDLE 

FIA 

'ONTRoL 

SYSTEM 

[F22B1 

engine1 

11-86 

0 0 0 0  POOR PER- 

FORMANCE 

FREQUENT 

STALLING 

MISFIRE OR 
ROUGH 

RUNNING 

FAILS 

EMISSION 

TEST 

LOSS OF 

POWER 

WHILE 

WARMING 

u p  

AFTER 

WARMING 

UP 

INJECTOR 

RESlSTOR 

11-89 

0 

0 

0 

0 

FUEL 

PRESSURE 

REGULATOR 

11-90 

0 

0 

0 

FUEL 

FILTER 

11-92 

0 

0 

FUEL 

PUMP 

11-93 

0 0 0  

0 

0 

PGM-FI 

MAIN 

RELAY 

11-95 

CONTAM- 

INATED 

FUEL 

- 

0 

0 



Fuel Supply System 

I NOTE: Check all fuel system lines and hoses for damage, leaks or deterioration, and replace if necessary. 



10-15 rnm 

NOTE: Check all hose clamps and retighten if necessary. 

@ 
L A  
12 rnrn 

Set the center 

@ 12 rnrn 



Fuel Supply System 
- System Description 

The fuel supply system consists of a fuel tank, in-tank 
high presssure fuel pump, PGM-Fl main relay, fuel filter, 
fuel pressure regulator, fuel injectors, injector resistor and 
Fuel Injection Air (FIA) Control System [F22B1 engine] 
and fuel delivery and return lines. This system delivers 
pressure-regulatored fuel to  the fuel injectors and cuts 
the fuel delivery when the engine is not running. 

- Fuel Pressure 

Relieving 

Before disconnecting fuel pipes or hoses, release pres- 
sure from the system by loosening the 6 mm service bolt 
on top of the fuel rail. - 

Do not smoke while working on the fuel system. 
Keep open flames or sparks away from your work 
area. 
Be sure t o  relieve fuel pressure while the ignition 
switch is off. 

1.  Disconnect the battery negative cable from the bat- 
tery negative terminal. 

2. Remove the fuel fill cap. 

3. Use a box end wrench on the 6 m m  service bolt at 
the fuel rail, while holding the special banjo bolt with 
another wrench. 

4. Place a rag or shop towel over the 6 mm service bolt. 

5. Slowly loosen the 6 mm service bolt one complete 
turn. 

SERVICE BOI 
12 N-m 
(1.2 kgf-m, 
9 Ibf-ft) 

SHOP TOWEL 

NOTE: 
A fuel pressure gauge can be attached at the 6 
mm service bolt hole. 
Always replace the washer between the service 
bolt and the special banjo bolt whenever the ser- 
vice bolt is loosened. 
Replace all washers whenever the bolts are 
removed. 



Inspection 

1. Relieve fuel pressure (see page 11-78). 

2. Remove the service bolt on the fuel rail while hold- 
ing the banjo bolt with another wrench. Attach the 
special tool. 

3. Start the engine. * Measure the fuel pressure with 
the engine idling and the vacuum hose of the fuel 
pressure regulator disconnected from the fuel pres- 
sure regulator and pinched. 

Pressure should be; 
265-314 kPa (2.7-3.2 kgflcm2, 38-46 psi) 

4. Reconnect vacuum hose to the fuel pressure 
regulator. 

Pressure should be; 
206-255 kPa (2.1 -2.6 kgflcm2, 30-37 psi) 

FUEL 

FUEL PRESSURE 
REGULATOR 

*: If the engine will not start, turn the ignition switch 
on, wait for two seconds, turn it off, then back on 
again and read the fuel pressure. 

If the fuel pressure is not as specified, first check the 
fuel pump (see page 11-94). If the fuel pump is OK, 
check the following: 

- If the fuel pressure is higher than specified, inspect for: 
Pinched or clogged fuel return hose or line. 
Faulty fuel pressure regulator (see page 1 1-90). 

- If the fuel pressure is lower than specified, inspect for: 
Clogged fuel filter. 
Faulty fuel pressure regulator (see page 11-90). 
Leakage in the fuel line. 



Fuel Supply System 
- Fuel Injectors 

[F22B1. F22B2 engine] 
Troubleshooting 

' :b- The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 16: A problem in 
, \ , 'r ; the Fuel Injector circuit. 

The Fuel lnjectors are a solenoid-actuated constant-stroke pintle type consisting of a solenoid, plunger needle valve and 
housing. When current is applied to the solenoid coil, the valve lifts up and pressurized fuel is injected. Because the nee- 
dle valve lift and the fuel pressure are constant, the injection quantity is determined by the length of time that the valve 
is open (i.e., the duration the current is supplied to the solenoid coil). The Fuel Injector is sealed by an O-ring and seal 
ring at the top and bottom. These seals also reduce operating noise. 

FILTER 

- With the SCS short connector 
connected (see page 11-18). 
code 16 is indicated. 

page 11-19). 

Start the engine and allow it to  
idle. 

< Is the MIL on and does it 
indicate code l6?  > 

I YES 

O-RING 

\ FUEL RAIL 

CUSHION / 

SEAL IN~AKE 
RING MANIFOLD 

Illustration: F22B1 engine 

NOTE: If engine will not start, it may take 
10 seconds of cranking to set the code. 

Intermittent failure. system is OK 
at this time (test drive may be 

Check for poor connections or 
loose wires between the fuel in- 
jector, the injector resistor and the 

(To pa& 11-81) 



(From page 1 1-80) 

Start the engine and listen at each 
fuel injector for a clicking sound. 

Turn the ignition switch OFF. 

Disconnect the 2P connector from 
the fuel injector that does not 
click. 

Measure resistance between the 
2 terminals of fuel injector. 

FUEL 
INJECTOR 

Replace the fuel injectorlinjectors 
that are not 1.5-2.5 Q. 

YES 
- 1 

Turn the ignition switch ON. 

Measure voltage between RED/ 
ELK ( + )  terminal in the 2P con- 
nector and body ground. 

NO 
Is there battery voltage? Turn the ignition switch OFF. 

YES I 
Disconnect 6P connector from the 
injector resistor. 

I Turn the ignition switch ON. 

I 
Measure voltage between RED1 
BLK ( + )  terminal and body 
ground. 

(To page 1 1-82) (To page 1 1-82) (cont'd) 



Fuel Supply System 

r Fuel Injectors (cont'd) 

(From page 1 1-81) 

Turn the ignition switch OFF. 

Reconnect the 2P connector t o  
the fuel injector. 

Connect the test harness between 
the ECM and connectors (see 
page 11-21). 

Turn the ignition switch ON. l l  
Measure voltage between A23 
I - )  terminal  and fo l lowing 
terminal: 

No. 1 fuel injector: 
A1 ( + )  terminal. 
No. 2 fuel iniector: 

(From page 1 1-81 ) 

r 1 

Test the injector resistor (see page 
1 1-89). 

Repair open i n  the  

Is there battery voltage? 
YELIBLK wire between 
the injector resistor and 

Replace the injector 
OK? resistor. 

YES 

Repair open REDIBLK wire be- 
tween 2P connector and injector 
resistor. 

YES 

A3 ( + )  terminal. 
No. 3 fuel injector: 
A 5  ( + ) terminal. 
No. 4 fuel injector: A23 1 - 1  
A2 ( + ) terminal. 

ooooooooooo 
00000000000 

the PGM-FI main relay. 

NO Repair open in the wire between 
Is there battery voltage? the ECM ( A l ,  A3, A5 or A2) and 

the fuel injector. 

I I 

Substitute a known-good ECM 
and recheck. If symptomlindica- 
t ion goes away, replace the origi- 
nal ECM. 



Testing 

NOTE: Check the following items before testing: idle 
speed, ignition timing and idle CO% 

If the engine runs: 

1. With the engine idling, disconnect each fuel injec- 
tor connector individually and inspect the change in 
the idle speed. 

If the idle speed drop is almost the same for each 
cylinder, the fuel injectors are normal. 

If the idle speed or quality remains the same when 
you disconnect a particular fuel injector, replace 
the fuel injector and retest. 

2. Check the clicking sound of each fuel injector by  
means of a stethoscope when the engine is idling. 

If any fuel injector fails t o  make the typical click- 
ing sound, check the sound again after replacing 
the fuel injector. 

- If clicking sound is still absent, check the fol- 
lowing. - Whether there is any short-circuiting, wire 

breakage or poor connection in the YELIBLK 
wire between the PGM-FI main relay and the 
injector resistor. 
Whether the injector resistor is open or corrod- 

ed (page 11-89). 
Whether there is any short-circuiting, wire 
breakage or poor connection in the REDIBLK 
wire between the injector resister and the fuel 
injector. 
Whether there is any short-circuiting, wire 
breakage or poor connection in the wire be- 
tween the fuel injector and the ECM. 

If all is OK, check the ECM (see page 11-26) and 
PGM-FI main relay (see page 11-95). 

I f  the engine cannot be started: 
1. Remove the connector o f  the fuel injector, and 

measure the resistance between the 2 terminals of  
the fuel injector. 

Resistance should be: 1.5-2.5 Q 

FUEL 
INJECTOR 

I f  the resistance is not as specified, replace the 
fuel injector. 

If the resistance is as specified, check the pres- 
sure (see page 1 1-79). 

- If the fuel pressure is as specified, check the fol- 
lowing: 

Whether there is any short-circuiting, wire 
breakage or poor connection in the YELlBLK 
wire between the PGM-FI main relay and the 
injector resistor. 
Whether the injector resistor is open or corrod- 
ed (page 11-89). 
Whether there is any short-circuiting, wire 
breakage, or poor connection in the RED/BLK 
wire between the injector resistor and the fuel 
injector. 
Whether there is any short-circuiting, wire 
breakage or poor connection in the wire be- 
twen the fuel injector and the ECM. 

If all is OK, check the ECM (see page 11-26). 



Fuel Supply System 

r Fuel Injectors (cont'd) 

Replacement 

Do not smoke when working on the fuel systeln. Keep open flames away from your work area. 

1. Relieve the fuel pressure (see page 11 -78). 

2. Disconnect the connectors from the fuel injectors and the FIA control solenoid valve [F22B1 engine]. 

3. Disconnect the vacuum hoses and fuel return hose from the fuel pressure regulator. 

NOTE: Place a rag or shop towel over the hoses before disconnecting them. 
FIA 

4. Disconnect the fuel hose from the fuel rail. CONTROL SOLENOID 
VALVE CONNECTOR 

5. Loosen the retainer nuts on the fuel rail and disconnect the PCV valve. [F22B1 engine] 

6. Disconnect the fuel rail. 

7. Remove the fuel injectors from the intake manifold. 

PRESSURE 

PCV Replace. 

VALVE 

8. Slide new cushion rings onto the fuel injectors. 

9. Coat new O-rings with clean engine oil, and put them on the fuel injectors. 

10. Insert the fuel injectors into the fuel rail first. 

11. Coat new seal rings with clean engine oil, and press them into the intake manifold. 



12. Install the fuel injectors and fuel rail assembly in the intake manifold. 

CAUTION: To prevent damage to the O-rings. install the fuel injectors in the fuel rail first, then install them in the 
intake manifold. 

12 N-m 

13. Install and tighten the retainer nuts. 

14. Connect the fuel hose to  the fuel rail wi th new washers. 

15. Connect the vacuum hoses and fuel return hose to  the fuel pressure regulator. 

16. Install the connectors on the fuel injectors and the FIA control solenoid valve [F2261 engine]. 

17. Replace the 6 mm service bolt washer and tighten the bolt. 

18. Connect the PCV valve. 

19. Turn the ignition switch ON, but do not operate the starter. After the fuel pump runs for approximately t w o  seconds, 
the fuel pressure in the fuel line rises. Repeat this t w o  or three times, then check whether there is any fuel leakage. 



Fuel Supply System 

r Fuel Injection Air (FIA) Control System [F2261 engine] 

Description 
When the engine speed is between 1,300 rprn (rnin-'1 and 4,500 rprn (min-I), the ECM supplies ground to the FIA con- 
trol solenoid valve sending intake air to the fuel injectors. 

From FIA 
CONTROL 
SOLENOID VALVE 

INJECTOR 

: INTAKE 
AIR 



Troubleshooting 

Inspection of the FIA control 
system 

CLAMP 

VACUUM PUMPIGAUG 

Start the engine. Hold the engine 
at 3,000 rpm Irnin-') with no 
load (AIT in or position un- 
til the radiator fan comes on, then 
let it idle. 

Remove the vacuum hose from 
the install pipe and connect a 
vacuum gauge to the hose. 

FI A 

Is there vacuum? Disconnect the 2P connector from 
the FIA control solenoid valve. 

CONTROL 
SOLENOID 
VALVE 

(To page 

(cont'd) 

N 0 

YES . Replace the FIA control 
solenoid valve. 

NO 

Turn the ignition switch OFF. 

Disconnect "A" connector from 
ECM. 

Check for continuity to ground on 
the WHT/YEL wire. 

/ 
Is there continuity to ground? 

' YES 

NO 

I 

Repair short to  ground 
in WHTIYEL wire be- 
tween ECM (A141 and 
the 2P connector. 

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

1 1-88) 



Fuel Supply System 
- Fuel lnjectiorr Air (FIA) 

(From page 1 '1 -87) 

Raise engine speed to 1,500 rpm 
(min-I). 

Check for vacuum at vacuum 
hose. 

Control System (cont'd) -ix7L I, 

WHTl 
YEL 

BLKl 
YEL I+)  

Disconnect the 2P connector from 
the FIA control solenoid valve. 

I 

Keep engine speed at 1,500 rpm 

Measure voltage between BLKl 
YEL (+I  terminal and WHTIYEL 
( -  ) terminal. 

I 

Is there battery voltage? 
Replace the FIA control 
solenoid valve. 

Measure voltage between BLKl 
YEL ( + )  terminal and body 
ground. 

Is there battery voltage? 

YES 

Turn the ignition switch OFF. 
I 

Connect the test harness between 
the ECM and connectors (see 
page 11-21). 

I 

Turn the ignition switch ON and 
connect a jumper wire between 
ECM (A14) terminal and ECM 
(A261 terminal. 

Repair open in BLKIYEL 
wire between 2P con- 
nector and No. 4 ECU 
(ECMI 17.5 Al fuse in 
the under-dash fuselre- 
lay box. 

Repair open in WHTl 
YEL wire between ECM 

when the jumper is con- (A 14) and the 2P con- 
nector. 

1 YES 
I I 

Substitute a known-good ECM 
and recheck. If symptornlindica- 

Raise engine speed to 5,000 rpm tion goes away, replace the origi- 
nal ECM. 

I I 

Substitute a known-good ECM 
and recheck. If symptomlindica- 
tion goes away, replace the origi- 
nal ECM. 

0 0 0 0 0 0 0 0 0 0 0 0 0  00000000000  
O O O O O O Q O O O O O Q  00000000000  

A1 4 A 2 6  

I 
. . . - 

JUMPER 
WIRE I 



ECM 

r Jnjector Resistor 

Description 

The injector resistor lowers the current supplied t o  the 
fuel injectors to  prevent damage to  the fuel injector coils. 
This allows a faster response time of the fuel injectors. 

FUEL 
INJECTORS 

PGM-FI 
MAIN 
RELAY 

Testing 

1. Disconnect the injector resistor connector. 

2. Check for resistance between each of the injector 
resistor terminals (6, 5, 3 and 2) and the power ter- 
minal ( 1  1. 

Resistance should be: 5-7 C l  

INJECTOR RESISTOR 

F$=[ 
Replace the injector resistor if any of the 
resistances are outside of the specification. 

INJECTOR 
RESISTOR 



Fuel Supply System 

r Fuel Pressure Regulator 

Description 
The fuel pressure regulator maintains a constant fuel 
pressure to the fuel injectors. When the difference be- 
tween the fuel pressure and manifold pressure exceeds 
3.0 kgf/cm2 (294 kPa, 43 psi), the diaphragm is pushed 
upward, and the excess fuel is fed back into the fuel tank 
through the return line. 

CLOSE: 

To INTAKE 
MANIFOLD 

I 

OPEN: 

To 
INTAKE 
MANIFOLD 

t 

FUEL 
RETURN 

Testing 

Do not smoke during the test. Keep open 
flames away from your work area. 

1 .  Attach a fuel pressure gauge to the service port of 
the fuel filter (see page 1 1  -79). 

Pressure should be; 
265-314 kPa (2.7-3.2 kgf/cm2. 38-46 psi) 
(with the fuel pressure regulator vacuum hose dis- 
connected and pinched) 

FUEL 
PRESSURE 
GAUGE 
07406 - 004000 1 

CLAMP 

\ 

FUEL PRESSURE 
REGULATOR 

2. Reconnect the vacuum hose t o  the fuel pressure 
regulator. 

3. Check that the fuel pressure rises when the vacu- 
um hose from the fuel pressure regulator is discon- 
nected again. 

If the fuel pressure did not rise, replace the fuel 
pressure regulator. 



Replacement 

B Do not  smoke while working on  fuel sys- 
tem. Keep- open flame away from your work area. 

1. Place a shop towel under the fuel pressure regula- 
tor, then relieve fuel pressure (see page 11-78). 

2. Disconnect the vacuum hose and fuel return hose. 

3. Remove the t w o  6 mm retainer'bolts. 

12 N.m 
(1.2 kgfem, 

Replace. 

NOTE: 
Replace the O-ring. 
When assembling the fuel pressure regulator, ap- 
ply clean engine oil t o  the O-ring and assemble 
it into i ts proper position, taking care not t o  
damage the O-ring. 



Fuel Supply System 
- Fuel Filter - 

Replacement - 
0 Do not smoke while working on fuel system. 

Keep open flame away from your work area. 
While replacing the fuel filter, be careful to keep a safe 
distance between battery terminals and any tools. 

The fuel filter should be replaced every 2 years or 40,000 
km (24,000 miles), whichever comes first, or whenever 
the fuel pressure drops below the specified value 
[265-314 kPa, 2.7-3.2 kgf/cm2, 38-46 psi with the 
fuel pressure regulator vacuum hose disconnected and 
pinched1 after making sure that the fuel pump and the 
fuel pressure regulator are OK. 

1 .  Disconnect the battery negative cable from the bat- 
tery negative terminal. 

2. Place a shop towel under and around the fuel filter. 

3. Relieve fuel pressure (see page 11-78). 

4. Remove the banjo bolt, and the fuel feed pipe from 
the fuel filter, then support with the other wrench, 
as shown. 

5. Remove the fuel filter clamp and fuel filter. 

6. When assembling, use new washers, as shown. 

NOTE: Clean the flared joint of high pressure hoses 
thoroughly before reconnecting them. 

BANJO 
BOLT 
22 N-m 
12.2 kgf-m, 
16 Ibf-ft) 



- Fuel Pump 

Description 
Because of its compact impeller design, the fuel pump is installed inside the fuel tank, thereby saving space and simplify- 
ing the fuel tine system. 

FUEL F MP BRACKET 

FUEL PUMP CROSS SECTION (Side view) FUEL PUMP ASSEMBLY CROSS SECTION (Top view) 

CHECK 
VALVE 

FUEL 
PUMP COVER 

ELLER 

ARMLTURE COIL ' FUEL 
PUMP CASING 

IMPELLER 

The fuel pump consists of a DC motor, a circumference f low pump, a relief valve for protecting the fuel line systems, 
a check valve for retaining residual pressure, an inlet port, and a discharge port. The fuel pump assembly consists of 
the impeller (driven by the motor), the fuel pump casing (which forms the pumping chamber), and the fuel pump cover. 

OPERATION 
( 1  When the engine is started, the PGM-FI main relay actuates the fuel pump, and the motor turns together wi th the 

impeller. 
Differential pressure is generated by the numerous grooves around the impeller. 

(2) Fuel entering the inlet port flows inside the motor from the pumping chamber and is forced through the discharge 
port via the check va!ve. 
I f  fuel f low is obstructed at the discharge side of the fuel line, the relief valve will open to  bypass the fuel t o  the 
inlet port and prevent excessive fuel pressure. 

(3) When the engine stops, the fuel pump stops automatically. However, a check valve closes by gravity t o  retain the 
' residual pressure in the line, helping the engine t o  restart more easily. 



Fuel Supply System 
- Fuel Pump (cont'dl 

Testing 

Do not smoke during the test. Keep open 
flame away from your work area. 

If you suspect a problem with the fuel pump, check that 
the fuel pump actually runs; when it is ON, you will hear 
some noise if you hold your ear to the fuel fill port with 
the fuel fill cap removed. The fuel pump should run for 
two seconds, when ignition switch is first turned on. If 
the fuel pump does not make noise, check as follows: 

1. Raise the front section of the spare tire lid. 

2. Disconnect the 3P connector. 

CAUTION: Be sure to turn the ignition switch OFF 
before disconnecting the wires. 

3. Connect the RED/WHT @ wire and BLK/YEL @ wire 
with a jumper wire at the PGM-FI main relay con- 
nector. 

PGM- 
MAIN 
RELAY 

wire 

4. Check that battery voltage is available at the fuel 
pump connector when the ignition switch is turned 
ON (positive probe to the BLKfYEL wire, negative 
probe to the body ground). 

terminal side 

If battery voltage is available, replace the fuel 
Pump. 
If there is no voltage, check the fuel pump ground 
and wire harness (see page 1 1-96). 

Replacement 

b=a DO not smoke while working on fuel sys- 
tem. Keep open flames away from your work area. 

1. Remove the fuel tank (see page 11-98). 

2. Disconnect the 2P connector from the fuel pump. 

3. Remove the fuel pump mounting nuts. 

4. Remove the fuel pump from the fuel tank. 

5. Install a new washer on the banjo bolt, then install 
parts in the reverse order of removal. 

27 N-m 

(0.6 kgf-m, 



r PGM-FI Main Relay I 
Description 
The PGM-FI main relay actually contains t w o  individual 
relays. 
This relay is located at the left side of the cowl. 
One relay is energized whenever the ignition is on which 
supplies the battery voltage to  the ECM, power to the 
fuel injectors, and power for the second relay. 
The second relay is energized for two  seconds when the 
ignition is switched on, and when the engine is running, 
to  supply power to  the fuel pump. 

PGM-FI 
MAIN RELAY 

FUEL PUMP 

Relay Testing 
NOTE: If the car starts and continues to  run, the PGM- 
FI main relay is OK. 

1. Remove the PGM-FI main relay. 

2. Attach the battery positive terminal t o  the No. 2 ter- 
minal and the battery negative terminal to  the No. 
1 terminal of the PGM-FI main relay. Then check for 
continuity between the No. 5 terminal and No. 4 ter- 
minal of the PGM-FI main relay. 

If there is continuity, go on t o  step 3. 
If there is no continuity, replace the PGM-FI main 
relay and retest. 

No. 2 
3 

No. 5 No. 6 

To IGN. 1 

To GROUND 

ST. SWITCH 

To ECM IA7) 

To BAT @ 

To ECM (A25. 61) 

To FUEL ,PUMP 

3. Attach the battery positive terminal t o  the No. 5 ter- 
minal and the battery negative terminal to  the No. 
3 terminal of the PGM-FI main relay. Then check that 
there is continuity between the No. 7 terminal and 
No.6 terminal of the PGM-FI main relay. 

If there is con ti nu it'^, go on to  step 4. 
If there is no continuity, replace the PGM-FI main 
relay and retest. 

4. Attach the battery positive terminal to  the No. 6 ter- 
minal and the battery negative terminal to  the No. 
1 terminal of the PGM-FI main relay. Then check that 
there is continuity between the No. 5 terminal and 
No. 4 terminal of the PGM-FI main relay. 

\f there is continuity, the PGM-FI main relay is OK. 
If there is no continuity, replace the PGM-FI main 
relay and retest. 

(cont'd) 



Fuel Supply System 
- PGM-FI Main Relay (cont'd) 

Troubleshooting 

- Engine will not start. 
- Inspection of PGM-FI main re- 

Disconnect the PGM-Fl main relay 
connector. 

NO Repair open in ELK wire between 
Is there continuity? - PGM-FI main relay and G I 0 1  lo- 

cated at intake manifold. 

Measure the voltage between 
WHTIGRN terminal @ and body 

g r o u n d .  , 1 

Turn the ignition s w i q  

- Replace the ECU (ECM) (15 A l  
fuse in the under-hood fuselre- 
lay box. 

- Repair open or short in the 
WHTIGRN wire between the 
PGM-FI main relay and the ECU 
IECM) (15  A) fuse. 

PGM-FI main relay and the No. 
2 FUEL PUMP (15 A)  fuse. 

MIT: Clutch pedal must 
be depressed. 

BLUlRED wire between the 
PGM-FI main relay and the No. 
9 STARTER SIGNAL (7.5 A)  
fuse, ECM (69). 

View from 
wire side 

I 
(To page 1 1-97) 



(From page 1 1-96) 

i-. 

Turn th'e ignition switch off. 

Connect the test harness between 
the ECM and connectors. 
Disconnect "A" connector from 
the ECM only, not the main wire 
harness (see page 1 1-21 ). 

A7 
I 

I 

Check for continuity between 
GRNtBLK terminal @ and A 7  
terminal. 

NO Repair open in GRNIBLK wire be- 
tween ECM (A71 and PGM-FI 
main relay. 

YES 

Reconnect "A" connector to  the 
ECM. 

a- 
Connect the PGM-FI main relay 
connector. 

A 2 3  ( - )  A 2 5  B1 

00000000000  

00000000000 

Turn the ignition switch ON. 

Measure the voltage between 
A23 ( - )  terminal and the follow- 
ing terminals; A25 ( + )  B1 (+).  

- Repair open in the YELIBLK 
wire @ between the ECM 
(A25, B1) and PGM-FI main 
relay. 

YES - Replace the PGM-FI main relay. 

Turn the ignition switch OFF. 

7- 
A7 I + )  A23 I - )  

Measure the voltage between A 7  
( + ) terminal and A23 ( - )  termi- 
nal when the ignition switch is 
first turned ON for t w o  seconds. 

O O O ~ O O O O O O O & , O  ooooooooooo 
ooooooooooooo 00000000000  

Is there 1.0 V or less? 

YES 

Substitute a known-good ECM 
and recheck. I f  pescribed voltage 
is now available, replace the origi- 
nal ECM. 

Check the PGM-FI main relay (see 
page 1 1-95). 



Fuel Supply System 

Replacement 

Do not smoke while working on fuel system. Keep open flame away from your work area. 

1. Relieve the fuel pressure (see page 1 1-78). 
2. Jack up the car and support with jackstands. 
3. Remove the drain bolt, and drain the fuel into an approved container. 
4. Remove the fuel pipe cover and fuel hose protector. 
5. Disconnect the hoses. 

CAUTION: 
When disconnecting the hoses. slide back the clamps. then twist hoses as you pull, t o  avoid damaging them. 
Clean the flared joint of high pressure hoses thoroughly before reconnecting them. 

6. Place a jack, or other support, under the tank. 
7. Remove the strap nuts and let the straps fall free. 
8. Disconnect the 2P and 3P connectors. 
9. Remove the fuel tank. 

NOTE: The tank may stick on the undercoat applied to its mount. To remove, carefully pry it off the mount. 
10. Install a new washer on the drain bolt, then install parts in the reverse order of removal. 

FUEL P~PE COVER 
vq FUEL TANK 

STRAPS 



Intake Air System 
System Troubleshooting Guide 

NOTE: Across each row in the chart, the sub-systems that could be sources of a symtorn are ranked in the order they 
should be inspected starting with @. Find the symptom in the left column, read across to the most likely source, then 
refer to  the page listed at the top of that column. If inspection shows the system is OK, try the next system 0, etc. 

[F22B2, F20B3 engine] 

[F22B1, F22B5 engine] 

PAGE 

SYMPTOM 

WHEN COLD FAST IDLE OUT OF SPEC 

WHEN WARM IDLE SPEED TOO HIGH 

LOSS OF POWER 

THROTTLE CABLE 

11-102 

0 

PAGE 

SYMPTOM 

THROTTLE BODY 

11-103 

0 

0 

0 

BODY 

11-103 

0 

0 

0 

WHEN COLD FAST IDLE OUT OF SPEC 

WHEN WARM IDLE SPEED TOO HlGH 

LOSS OF POWER 

AIR CLEANER 
AND 

INTAKE AIR DUCT 

11-101 

0 

0 

INTAKE AIR 
RESONATOR 

(IAR) CONTROL 

11-106 

0 

AIR CLEANER 
AND INTAKE 

AIR DUCT 

11-101 

0 



Intake Air System 





Intake Air System r Throttle Cable I 
1. Start the engine. ]Hold the engine at 3,000 rprn 

I (rnin-I) with no load (A/T in @or position, M/T 
1 in neutral) until the radiator fan comes on, then let 

it idle. 

2. Check that the throttle cable operates smoothly with 
no binding or sticking. Repair as necessary. 

3. Remove the actuator cable from the throttle linkage. 

4. Check cable free play at the throttle linkage. Cable 
deflection should be 10- 12  rnrn (0.39-0.47 in.) 

ADJUSTING 
LOCKNUT NUT 

I 

DEFLECT~ON CABLE 
10-12 mm BRACKET 
(0.39-0.47 in.) 

5. If deflection is not within specs, loosen the locknut, 
and turn the adjusting nut until the deflection is as 
specifled, then retighten the locknut. 

6 .  With the cable properly adjusted, check the throttle 
valve t o  be sure i t  opens fully when you push the 
accelerator pedal t o  the floor. Also check the throt- 
tle valve t o  be sure it returns t o  the idle position 
whenever you release the accelerator pedal. 

7. Install the actuator cable to the throttle linkage. 

Installation 

1. Fully open the throttle valve, then install the throt- 
tle cable in the throttle linkage and install the cable 
housing in the cable bracket. 

2. Start the engine. Hold the engine at 3,000 rprn 
(rnin-l) with no load (A/T in or position, MIT 
in neutral) until the radiator fan comes on, then let 
it idle. 

CABLE 
THROTTLE LINKAGE 

I 

INNER   ABLE LOCKNUT 
. 
ADJUSTING 
NUT 

3. Hold the cable sheath, removing all slack from the 
cable. 

4. Turn the adjusting nut until it is 3 rnrn (0.12 in.) away 
from the cable bracket. 

5. Tighten the locknut. The cable deflection should now 
be 10-1 2 rnm (0.39-0.47 in.). If not, see Inspec- 
tion1Adjustrnent. 

3 mm (0.12 in) 1 r ,ADJUSTING NUT 

10 N.m 

/ 
LOCKNUT 

(1 .0  kgf-m, 
7 Ibf-ft) 



- Throttle Body 

Description 
The throttle body is of the single-barrel side-draft type. 
The lower portion of the throttle valve is heated by en- 
gine coolant from the cylinder head. The idle adjusting 
screw which increasesldecreases bypass air and the 
Evaporative Emission (EVAP) Control Canister port are 
located on the top of the throttle body. 

THROTTLE 
POSITION (TP) IDLE ADJUSTING 

SCREW 

Inspection 
CAUTION: Do not adjust the throttle stop screw. It is 
preset at the factory. 

1. Start the engine. Hold the engine at 3,000 rpm 
(min-I) with no load (A/T in or position, MIT 
in neutral) until the radiator fan comes on, then let 
it idle. 

2. Disconnect the vacuum hose (to the EVAP control 
canister) from the top of the throttle body; connect 
a vacuum gauge to  the throttle body. 

VACUUM 
GAUGE 

3. Allow the engine to  idle and check that the gauge 

I I indicates no vacuum. 

If there is vacuum, check the throttle cable (see 
page 11-102). 

4. Check that vacuum is indicated on the gauge when 
the throttle is opened slightly from idle. 

If the gauge indicates no vacuum, check the throt- 
tle body port. If the throttle body port is clogged, 
clean it with carburetor cleaner. 

5. Stop the engine, and check that the throttle cable 
operates smoothly without binding or sticking. 

If there are any abnormalities in the above steps, 
check for: 

- Excessive wear or play in the throttle valve shaft. 
- Sticky or binding throttle lever at full close po- 

sition. 
- Clearance between throttle stop screw and throt- 

tle lever at full close position. 



Intake Air System r Throttle Body (cont'dl 

I There should be 

'THROTTLE LINK 

THROTTLE STOP 
(Non-adjustable) 

SCREW 

Replace the throttle body if there is excessive play in the throttle valve shaft or if the shaft is binding or sticking. 

Disassembly 

CAUTION: 

CABLE 

'CRUISE CONTROL 
CABLE 

8 The throttle stop screw is non-adjustable. 
After reassembly, adjust the throttle cable (page 11-102). and AIT throttle control cable (section 14) for cars with AIT. 
The TP sensor is not removable. 



TP 
SENSOR 
Troubleshooting 
page 1 1-46 

/ 

MAP 

Page 1 1-39 

IDLE ADJUSTING 
SCREW 

Inspection, page 1 1-72 



I AR 
CONTROL 
DIAPHRAGM VALVE 

/ 

ACL 

IAR 

- 

Intake Air Resonator (IAR) Control System 
- Intake Air Resonator (IAR) Control System [F22B1, F22B5 engine] 

When the engine speed is below 2,900 rprn (min-l)  [F22B5 engine: 3,000 rprn (min-'11, IAR control solenoid valve is 
deactivated by the ECM, and intake air does not f low from the IAR. A t  engine speeds between 2,900 rpm (min-1) and 
3,700 rpm (min-'1 [F22B5 engine: 3,000 rpm (min-l)  and 3,800 rpm (min-')I (mid-range), the solenoid valve is acti- 
vated by a signal from the ECM, and intake air f lows from the IAR. 

RESONATOR 

BbK', No. 4 ECU (ECMI 
Y t L  - 

(7.5 A)  FUSE 

IAR CONTROL CHECK F~T:, 4Tb 
VALVE VARIOUS 

SENSORS 
IAR 
CONTROL 
VACUUM 
TANK 



Troubleshooting 

Inspection of the IAR control 
system 

Start engine and allow to  idle. 0 
Remove the vacuum hose from 
the IAR and connect a vacuum 
gauge to  the solenoid valve. 

IAR 
CONTROL 
SOLENOID 
VALVE 

VACUUM PUMP/ 

Disconnect the 2P connector from 
the IAR control solenoid valve. 

\ 
IAR 

I 

Is there vacuum? 
Replace the IAR control 
solenoid valve. 

1 

Turn the ignition switch OFF. 

Disconnect "A" connector from m 
Check for continuity t o  ground on 
ORNlGRN wire. 

Repair short to ground 
in ORNlGRN wire be- 
tween ECM (A 19) and 
2P connector. 

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

(To page 1 1-1 08) 
(cont 'd)  



Intake Air System 

r Intake Air Resonator (IAR) 'control System (cont'd) 

(From page 1 1-1 07) 

Raise engine speed to 3,000 rpm 
(rnin-I). 

Check for at vacuum hose. c < Is there vacuum? > Disconnect lower hose from the 
IAR control solenoid valve and 
connect vacuum gauge to  the 
hose. 

I I - Check the vacuum 
line for proper con- 
nect ion, cracks. 
blockage or discon- 
nected hose. 

- Clean manifold port. 

Disconnect the 2P connector from 
the IAR control solenoid valve. 

Measure voltage between BLKI 
YEL ( + )  terminal and ORN/GRN 
( - ) terminal. 

Measure voltage between BLKI 
YEL ( + )  terminal and body 

Repair open in BLKlYEL 

I YES 
Is there battery voltage? 

NO 
Is there battery voltage? 

Replace the IAR control 
solenoid valve. 

1 YES 

I Turn the ignition switch OFF. I 

nector. 

Connect the test harness between 
the ECM and connectors (see 
page 1 1-21 ). 

wire between 2P con- 
nector and No. 4 ECU 
(ECM) (7.5 A) fuse in 
the under-dash fuselre- 
lay box. 

(T; page 1 1  
4 

(To page 1  1 - 1  09) 



(From page 1 1-1 08) (From page 11-108) 

Connect a vacuum 

Turn the ignition switch ON. 

Connect a jumper wire between 
ECM (A19) terminal and ECM 
(A261 terminal. 

the jumper wire is connected? ECM (A191 and the 2P 
connector. 

YES 

Substitute a known-good ECM 
and recheck. If syrnptornlindica- 
tion goes away, replace the origi- 
nal ECM. 

VACUUM PUMPIGAUGE 

pump to the 
vacuum hose. 

Apply the vacuum. IAR 

NO 
Does it hold vacuum? 

Check the vacuum line for proper 
connection or disconnected hose. 
I f  OK, replace the IAR. 

YES 

Raise the engine speed to  4,500 
rpm (min-I). 

YES 
Is there vacuum? 

Substitute a known-good ECM 
and recheck. I f  symptom goes 
away, replace the original ECM. 

NO 

[ IAR control system is OK. 
I 



Intake Air System 

@ 
63 

MANIFOLD 

31 Ibf-ft) 



Emission Control System 
System Troubleshooting Guide 

NOTE: Across each row in the chart, the sub-systems that could be sources of a symptom are raked in the order they 
should be inspected starting wi th a. Find the symptom in the left column, read across t o  the most likely source, then 
refer to  the page listed at the top of the column. If inspection shows the system is OK, try the next most likely system 0, etc. 

EVAPORATIVE 
EMISSION 

CONTROLS 

11-121 

0 

PAGE SUB-SYSTEM 

SYSTEM 

11-1 20 

0 

CRANKCASE POS'TIVE 
RECIRCULATION 

SYSTEM 

1 1-1 14 

0 

0 

THREE WAY 
CATALYTIC 
CONVERTER 

SYMPTOM 11-113 

EXHAUST GAS 

0 

0 

ROUGH IDLE 

FREQUENT 
STALLING 

POOR 
PERFORMANCE 

AFTER WARM- 
ING UP 

FAILS 
EMISSION 
TEST 

LOSS OF 
POWER 



Emission Control System 

r System Description 

The emission control system includes a Three Way Cata- 
lytic Converter (TWC), Exhaust Gas Recirculation (EGR) 
system, Positive Crankcase Ventilation (PCV) system and 
Evaporative Emission (EVAP) Control system. 

r Tailpipe Emission 

I Inspection 

Do not smoke during this procedure. Keep 
any open flame away from your work area. 

1. Start the engine. Hold the engine at 3,000 rpm 
(min-l)  with no load (A/T in  or or position, M/T 
in neutral) until the radiator fan comes on, then let 
i t  idle. 

2. Connect a tachometer. 

3. Check and adjust the idle speed, if necessary (see 
page 1 1-73). 

4. Warm up and calibrate the CO meter according to  
the meter manufacturer's instructions. 

5. Check idle CO with the headlights, heater blower, 
rear window defogger, cooling fan, and air condition- 
er off .  

I Specified CO%: 0.1% maximum 

I 8 If unable t o  obtain this reading: 



r Three Way Catalytic Converter (TWC) I 
I Description 

I The Three Way Catalytic Converter (TWC) is used to  convert hydrocarbons (HC), carbon monoxide (CO), and oxides 
of nitrogen (NOx) in the exhaust gas, to  carbon dioxide (C021, dinitrogen (N2) and water vapor. 

FRONT OF 
VEHICLE 

Inspection 

I f  excessive exhaust system back-pressure is suspected, remove the TWC from the car and make a visual check 
ging, melting or cracking of the catalyst. Replace the TWC if any of the visible area is damaged or plugged. 

HEAT SHIELD 

19,-25 N-m 
(1.9-2.5 kgf-m, 
14-18 Ibf-ft) 

N-m 
4 kgf-m, 
Ibf-ft) 

U \ 

9 .8  N-m 
HEAT SHIELD 

(1.0 kgf-m, 
7 Ibf-ft) 

19,-25 N-m 
(1.9-2.5 kgf-m, 
14-18 Ibf-ft) 

I 6  Ibf-ft) 

by looking through the inside. 

(1.0 kgf-m, 

for plug- 



Emission Control System 
- Exhaust Gas Recirculation (EGR) System 

Troubleshooting 
' 1  , I ,  

- - The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 12: A problem in 
the Exhaust Gas Recirculation (EGR) system. 

The EGR system is designed to  reduce oxides of nitrogen emissions (NOx) by recirculating exhaust gas through the EGR 
valve and the intake manifold into the combustion chambers. It is composed of the EGR valve, EGR vacuum control valve, 
EGR control solenoid valve, ECM and various sensors. 
The ECM contains memories for ideal EGR valve lifts for varying operating conditions. The EGR valve lift sensor detects 
the amount of EGR valve lift and sends the information to the ECM. The ECM then compares it with the ideal EGR valve 
l i f t  which is determined by  signals sent from the other sensors. I f  there is any difference between the two, the ECM 
cuts current to  the EGR control solenoid valve t o  reduce vacuum applied t o  the EGR valve. 

EGR CONTROL 
SOLENOID VALVE 

To No. 4 ECU (ECM) 
BLK'- (7.5 A) FUSE 

EGR 

I 
EGR VALVE 

VARIOUS 
SENSORS 



Except F22B2 engine: 
I 

- The MIL has been reported on. / - With the SCS short connector 1 
connected (see page 1 1-1 8). / code 12 is indicated. 

page 11-19). 

Connect the SCS short connector 
to the service check connector 
(see page 1 1-1 8). 

Road test necessary: Start the en- 
gine. Hold the engine at 3,000 
r m (min-') with no load (AIT in & or position, MIT in neutral) 
until the radiator fan comes on, 
then let it idle. 
Drive the car on the road for ap- 
prox. 10 minutes. Try to keep the 
engine speed in the 1,700- 
2,500 rpm (min-') 

Does the MIL blink and does i t  
~ndicate code 12? 

With the engine at idle, discon- 
nect the # 16 hose from the EGR 
valve and connect a vacuum 
pumplgauge to the hose. 

I 

VACUUM 
PUMPIGAUGE # 16 HOSE 

EGR VALVE EGR 
LlFT SENSOR VALVE 

Intermittent failure, system is OK 
at this time. 
Check for poor connections or 
loose wires between the EGR 
valve lift sensor, the control box 

F22B2 engine: 

EGR VALVE 
LlFT SENFR VACUUM 

EGR 
VALVE 

Except F22B2 engine: 

# 16 HOSE 

/ '  
EGR VALVE 

EGR VALVE 

LlFT SENSOR 

Is there any vacuum? 

N 0 

Disconnect 2P connector from the 
control box and check the # 16 CONTROL 

Move the vacuum pumplgauge to 
the EGR valve. 

hose for vacuum again. BOX 

F22B2 engine: 

View from RED 
wire side 

(To page 1 1-1 16) 
(cont'dl 

(To page 1 1-1 16) 
EGR VALVE 



Emission Control System 

r Exhaust Gas Recirculation (EGR) System 

(From page 1 1 - 1 1 5 )  

Check vacuum hose 
routing of the entire 

Is there any vacuum? 
EGR system. If hose With the engine at idle, apply 
routing is OK, replace 

200 mm Hg (8  in Hg) of vacuum 
to the EGR valve. 

EGR control solenoid I r.j valve. 

Turn the ignition switch OFF and 
disconnect the "A" connector 
from the ECM. 

Check for continuity to ground on 

I 
Repair short in RED wire 
between EGR control 
solenoid valve and ECM 

NO (A6). 

Substitute a known-good ECM I and retest. lf symptomlindication I 
I I goes away, replace the original 

ECM. 

Does the engine stall or run 
rough and does the EGR Repace the EGR valve. 
valve hold vacuum? 

( YES 

Turn the ignition sw~tch  OFF. +- 
the control box. 

Turn the ignition switch ON. I +' wire side 
Y EL 

Measure voltage between BLK/ 
YEL (+ ) terminal on the main wire 
harness and body ground. 

Repair open in BLKlYEL wire be- 
tween the EGR control solenoid 
valve and No. 4 ECU (ECM) (7.5 
A) fuse in the under-dash fuselre- 
lay box. 

Reconnect the vacuum pump/ 
gauge to the # 16 hose. I 

1 $;;t the engini and allow i t  to 1 

I (To page 1 1-1 17) 



(From page 1 1-1 16) 

Connect the battery positive ter- 
minal t o  the No. 1 terminal of the 
2P connector. While watching the 
vacuum gauge, connect the bat- 
tery negative terminal to  the No. 
2 terminal. 

Is there approx. 200 m m  Hg NO 
(8 in. Hg) within 1 second? 

YES 

Turn the ignition switch OFF and 
inspect the # 16 and # 24 hoses 
for leaks, restrictions, or mis- 
routing. 

Turn the ignition switch OFF and 
reconnect the 2P connector. NO 

Correct as necessary. 

Except F22B2 engine: 

EGR VALVE 

View from 
LIFT 

WHTI YELI 
BLK BLU 

YES EGR VALVE 
F22B2 engine: 

GRNI WHTI YELI 
BLU ELK BLU 

Disconnect 3P connector from the 
EGR valve lift sensor. 

Disconnect the lower hose on 
EGR control solenoid valve and 
connect a vacuum gauge to  the 
hose. 

Start the engine and allow it to  
idle. 

L 

Turn the ignition switch ON. 
Replace the EGR vacu- 

(6- 10 in. Hg) of vacuum? urn control valve. 

Measure voltage between YELI YES VACUUM 

BLU ( + ) terminal and GRNIBLU 
( - ) terminal. 

PUMPIGAUGE 
Replace the EGR control solenoid 
valve. 

NO 
Is there approx. 5 V? 

Measure voltage between YELI 
BLU ( + )  terminal and body 
ground. 

JYEs - SOLENOID 
(To page 11-1 18) (To page 11-118) 

CONTROL VALVE 



Emission Control System 

r Exhaust Gas Recirculation (EGR) System 

(From page 1 1-1 17) 

Reconnect the 3P connector to  
the EGR valve lift sensor. 

Connect the test harness between 
the ECM and connectors (see 
page 11-21). 

(From page 1 1 - 1 17) 

'Y 

Connect the test harness "D" 
connector to  the ECM only, not to 
the main wire harness (see page 
11-21). 

YES 

NO 

I 

Turn the ignition switch ON. 

Repair open in GRNl 
BLU wire between EGR 
valve l i f t  sensor and 
ECM (D22). 

Measure voltage between D20 
( + )  terminal  and D 2 2  ( - 1  
terminal. 

I 
Is there approx. 5 V? 

Repair open in YELIBLU wire be- 
tween EGR valve l i f t  sensor and 
ECM (D20). 

Substitute a known-good ECM 
and recheck. I f  symptomlindica- 
tion goes away, replace the origi- 
nal ECM. 

Turn the ignition s w ~ t c h  ON. 0 0 0 0 0 0 0 0 0 0 0 0 0  

0000000000000  

Measure voltage between D l  2 
I + )  terminal  and D 2 2  ( - )  
terminal. 

- Check for an open or short in 

wi th no vacuum applied and 
WHTlBLK wire between EGR 

approx. 4.3 V wi th 200  mm 
valve l i f t  sensor and ECM 

Hg (8 in. Hg) of vacuum ap- (Dl 2). 
- If wire is OK, replace the EGR 

valve. 

I (TO page I 1 - 1  13) 



(From page 1 1 - 1 18) 

Does the voltage consistently 
increaseldecrease as the vacu- Replace the EGR valve. 
urn increases/decreases? 

YES 

Reconnect the # 16 hose t o  the 
EGR valve. 

Start the engine and allow it to  
idle. 

0000000000000 00000000000 

O O ~ O O O O O O O O O Q  00000000000 
Connect A 6  terminal to  A26 ter- 
minal wi th a jumper wire. 

I I 

A6  A26 

JUMPER WIRE 

Did the engine stall or run rough? 
Repair open in RED wire between 
ECM (A61 and EGR control sole- 
noid valve. 

YES 

Substitute a known-good ECM 
and recheck. If symptornlindica- 
t ion goes away, replace the origi- 
nal ECM. 



Emission Control System 
- Positive Crankcase Ventilation (PCV) System 

Description 

The Positive Crankcase Ventilation (PCV) system is 
designed to  prevent blow-by gas from escaping to the 
atmosphere. The PCV valve contains a spring-loaded 
plunger. When the engine starts, the plunger in the PCV 
valve is lifted in proportion to intake manifold vacuum 
and the blow-by gas is drawn directly into the intake 
manifold. 

BREATHER 

c: BLOW-BY VAPOR 
*: FRESH AIR 

Inspection 

1. Check the PCV hoses and connections for leaks and 
clogging. 

BREATHER PCV 
HOSE H,OSE 

PCV 
VALVE 

2.  At  idle, make sure there is a clicking sound from the 
PCV valve when the hose between PCV valve and 
intake manifold in lightly pinched with your fingers 
or pliers. 

Gently pinch here. 

If there is no clicking sound, check the PCV valve 
grommet for cracks or damage. If the grommet 
is OK, replace the PCV valve and recheck. 



- Evaporative Emission (EVAP) Controls 

Description 

The evaporative emission controls are designed t o  minimize the amount of fuel vapor escaping t o  the atmosphere. The 
system consists of the following components: 

A. Evaporative Emission (EVAP) Control Canister 
An EVAP control canister is used for the temporary storage of fuel vapor until the fuel vapor can be purged from 
the EVAP control canister into the engine and burned. 

B. Vapor Purge Control System 
EVAP control canister purging is accomplished by drawing fresh air through the EVAP control canister and into a 
port on the throttle body. The purging vacuum is controlled by the EVAP purge control diaphragm valve [F2265, 
F20B3 engine] and the EVAP purge control solenoid valve. 

EVAP PURGE CONTROL SOLENOID VALVE ON AFTER 
STARTING ENGINE IF22B5, F2083 engine: SOLENOID 
VALVE OFF1 

I ENGINE COOLANT TEMPERATURE ABOVE 167OF (75OC) I 

C. Fuel Tank Vapor Control System 
When fuel vapor pressure in the fuel tank is higher than the set value of the EVAP t w o  way valve, the valve opens 
and regulates the f low of fuel vapor t o  the EVAP control canister. 

F22B1. F22B2 engine: 

FUEL 
TANK 
EVAp VALVE 

FUEL 

1 1  I FUEL TANK d"? 

TWO WAY 
VALVE 

EVAP 
PURGE 
CONTROL 
SOLENOID 
VALVE 

EVAP 

CANISTER c y  

\ TO PGM-FI 
MAIN RELAY 

VARIOUS 
SENSORS 

I 
FRESH AIR 



Emission Control System 



F22B1, F22B2 engine: I 
Troubleshoot ing 

Inspection of Evaporative Emis- 
sion Controls. 

Disconnect the vacuum hose from 
the EVAP control canister and 

Start the engine and allow it to  
idle. 
NOTE: Engine coolant tempera- 
ture must be below 167OF 
(75OC). 

Snap the engine to  3,000 rpm 
(min-I). 

EVAP PURGE 
CONTROL 
SOLENOID VALVE 

EVAP 
CONTROL 
CANISTER 

I Disconnect the 2P connector from 
the EVAP purge control solenoid 
valve. 

Snap the engine to  3,000 rpm 
(min-I). 

Start the engine. Hold the engine 
at 3,000 rpm (min- wi th no 
load (AlT in or &) position) 
until the radiator fan comes on, 
then let i t  idle. J lnspect vacuum hose 

routing. 
Is there manifold vacuum? If OK, replace the EVAP 

purge control solenoid 
YES valve. 

Check for vacuum at vacuum 

Snap the engine to  3,000 rpm 
(min-I). 

Is there manifold vacuum? <*> r 
(To page 1 1-1 24) 

lnspect for a short in REDlYEL 
wire between ECM (A201 and the 
connector. 
I f  wire is OK, substitute a known- 
good ECM and recheck. If sym- 
ptom goes away. replace the 
original ECM. 

i Disconnect the 2P connector from 
the EVAP purge control solenoid 
valve. 

EVAP 
PURGECONTROL 
SOLENOID VALVE 

Measure voltage between YELI 
BLK ( + )  terminal and REDlYEL 
( - 1  terminal. 

1 
(To page 1 1-1 24) 

(cont'd) 



Emission Control System 
r Evaporative Emission (EVAP) Controls (cont'd) 

I Remove fuel fill cap. I 

Connect a vacuum gauge to 
canister purge air hose. 

Start the engine and raise speed 
to 3,500 rpm (min-'1. 

(From page 11-1 23) 

I I 

Measure voltage between YELI 
BLK ( + )  terminal and body 
ground. 

Inspect vacuum hose 

Is there battery volt If OK, replace EVAP 
purge control solenoid 

Repair open in YELIBLK 
wire between the 2P 
connector and the 
PGM-FI main relay. 

NO 

Inspect REDNEL wire for an open 
to body ground between ECM 
(A201 and the connector. 
If wire is OK, substitute a known- 
good ECM and recheck. If syrn- 
ptorn goes away. replace the 
original ECM. 

valve. 
I I 

\ 
PURGE 
AIR HOSE 

within 1 minute? 
Replace the EVAP cont ro l  
canister. 

Y E:S 
VACUUMIPRESSURE 
GAUGE, 0-100 mrnHg (0-4 in. Hg) EVAP CONTROL 

complete. CANISTER 
Evaporative emission controls are 



F22B5, F20B3 engine: EVAP PURGE CONTROL SOLENOID 
VALVE 

Troubleshooting 

Inspection of Evaporative Emis- 
sion Controls. 

VACU 
PUMP 

Disconnect vacuum hose from the 
EVAP purge control diaphram 
valve (on the EVAP control 
canister) and connect a vacuum 
gauge to  the hose. 

Start the engine and allow it to  
idle. 
NOTE: Engine coolant tempera- 
ture must be below 167OF (75OC) CONTROL DIAPHRAGM 

VALVE 
EVAP PURGE 
CONTROL 

YES 
Is there vacuum? - 

Disconnect the 2P connector from 
the EVAP purge control solenoid 
valve. 

NO 

Measure voltage between BLKI 
YEL ( + )  terminal and RED ( - )  
terminal. 

View from BLKl 
wire side YEL ( + )  

Inspect vacuum hose 

I f  OK, replace EVAP 
purge control solenoid 

NO valve. 

0 * 

Measure voltage between BLKI 
YEL ( + )  terminal and body 
ground. 

(To page 1 1- 1 26) (To page 1 1-1 26) 

(cont'd) 



Emission Control System 
- Evaporative Emission (EVAP) Controls (cont'd) 

(From page 1 1-1 25) 

B 
Start the engine. Hold the engine 
at 3,000 rpm min--I) with no 
load ( A i r  in d or position, 
M/T in neutral) until the radiator 
fan comes on, then let it idle. 

Check for vacuum at vacuum 
hose after starting the engine. 

(From page 1 1-125) 

T 

YES I 
lnspect RED wire for an open t o  
body ground between ECM (A20) 
and the connector. 
If wire is OK, substitute a known- 
good ECM and recheck, if sym- 
ptom goes away, replace the 
original ECM. 

Repair open in BLKlYEL 
wire between the 2P 
connector and No. 4 
ECU (ECM) (7.5 A) fuse 
i n  t h e  under-dash 
fuselrelay box. 

NO Disconnect the 2P connector from 
Is there manifold vacuum? the EVAP purge control solenoid 

valve. 
I I 

Is there manifold vacuum? 

Remove fuel fill cap. c 
I 

Connect a vacuum gauge to 
canister purge air hose. 

Start the engine and raise speed 
to 3,500 rpm (min-'). 

lnspect for a short in wire be- 
tween ECM (A201 and the con- 
nector. 
If wire is OK, substitute a known- 
good ECM and recheck. If sym- 
ptom goes away, replace the 
original ECM. 

lnspect vacuum hose 
routing. 
If OK, replace the EVAP 
purge control solenoid 
valve. 

See EVAP two  way valve test t o  
complete. 

1 Evaporative emission controls are 

Does vacuum appear on gauge 
within 1 minute? 

Replace the EVAP con t ro l  
canister. 

VACUUM,PRESSURE 
GAUGE, 0-100 mmHg (0-4 in. Hg) 



Evaporative Emission Two Way Valve (EVAP Two Way 
Valve) Testing 
1. Remove the filler cap. 

2. Remove vapor line from the fuel tank and connect 
to  T-fitting from vacuum gauge and vacuum pump 
as shown. 

VACUUMIPRESSURE GAUGE 
0-4 inHg 

T JITTING 

VACUUM 
GAUGE 

EVAP TWO WAY 
VALVE 

3. Apply vacuum slowly and continuously while watch- 
ing the gauge. 

Vacuum should stabilize momentarily at 5 t o  15 
mmHg (0.2 t o  0.6 in Hg). 

If vacuum stabilized (EVAP two  way valve opens) 
below 5 mmHg (0.2 in. Hg) or above 15 mmHg 
(0.6 in. Hg), install new EVAP two  way valve and 
retest. 

4. Move vacuum pump hose from vacuum to  pressure 
fitting, and move vacuum gauge hose from vacuum 
t o  pressure side as shown. - 

5. Slowly pressurize the vapor line while watching the 
gauge. 

Pressure should stabilize at 10 to  3 5  mmHg (0.4 t o  
1.4 in. Hg). 

If pressure momentarily stabilizes (EVAP two  way 
valve opens) at 10 to  35 mmHg (0.4 t o  1.4 in. 
Hg), the EVAP t w o  way valve is OK. 
If pressure stabilizes below 10 mmHg (0.4 in. Hg) 
or above 3 5  mmHg (1.4 in. Hg), install a new 
EVAP t w o  way valve and retest. 
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Special Tools 

Ref. No. 

0 

0 

Tool Number 

07LAB - PVOOIOO or 
07924 - PD20003 
07PAF - 0020000 

Description 

Ring Gear Holder 

Clutch Alignment Tool Set 

Qty 

1 

1 

Page Reference 

12-10, 11, 13 

12-10, 11, 13 



Illustrated Index 

NOTE: 
Whenever the transmission is removed, clean and grease the release bearing sliding surface. 
If the parts marked * are removed, the clutch hydraulic system must be bled (see page 12-9). 
Inspect the hoses for damage, leaks, interference, and twisting. 
LHD type is shown. RHD type is similar. 8 x 1.25 m m  

COTTER PIN 13 N.m (1.3 kgf-m, 9.4 Ibf-ft) 

19 N.m (1.9 kgf.m, 14 I b f W  

ASSIST 
SPRING *CLUTCH MASTER CYLINDER 

Overhaul/lnspection, page 12-5 
Rernovalllnstallation, page 12-6 
Disassernblv/ReassembIv. Daae 12-7 

CLUTCH PEDAL 
' Adjustment, page 12-4 

8 x  1.25 m m  
22 N.m (2.2 kgfvm, 

8 x  1.25 m m  
22 N-m (2.2 kgf.m, 
16 lbf.ft) 

*15 N.m (1.5 kgf.m, 
H 11 1bf.h) 

22 N.m (2.2 kgfm, 

3.8 N.m ( I  .u Kgt.m, 
7.2 Ibf4tl 

RELEASE BEARING 
Rernoval/lnspection, page 12-1 4 

InspectionIRe 
page 12-12 

*SLAVE CYLINDER 
Overhaul/lnspection, page 12-8 
Removal/lnstallation, page 12-9 

8 x 1.25 m m  

'placement, 



Clutch Pedal 
- Adjustment I 

NOTE: 
To check the clutch switch, see section 23. 
The clutch is self-adjusting to compensate for wear. 

CAUTION: If there is no clearance between the master 
cylinder piston and push rod, the release bearing is held 
against the diaphragm spring, which can result i n  clutch 
slippage or other clutch problems. 

1. Loosen locknut A, and back off the clutch switch (or 
adjusting bolt) until it no longer touches the clutch 
pedal. 

3. Tighten locknut B. 

4. Turn the clutch switch (or adjusting bolt) in until it 
contacts the clutch pedal. 

5. Turn the clutch switch in an additional 114 - 112 turn. 

6. Tighten locknut A. 

2. Loosen locknut B, and turn the push rod in or out to I 

I get the specified stroke (0) and height (a) at the 
clutch pedal. 

LOCKNUT B 
18 N.m (1.8 kgf-m, 13 Ibf.ft) 

CLUTCH SWITCH 
(or ADJUSTING BOLT1 

9.8 N.rn (1.0 kgfm, 7.2 1bf.R) 

dal in contact with switch 

CLUTCH ASSIST SPRl 

@ (STROKE at PEDAL): 142.5 - 152.5 m m  (5.61 - 6.00 in) 
@ (TOTAL CLUTCH PEDAL FREE PLAY): 9.0 - 15.0 m m  (0.35 - 0.59 in) includes the pedal play 1 - 7 m m  (0.04 - 0.28 in) 
@ (CLUTCH PEDAL HEIGHT): LHD: 184 m m  (7.24 in) t o  the floor 

RHD: 209 m m  (8.23 in) t o  the floor 
@ (CLUTCH PEDAL DISENGAGEMENT HEIGHT): LHD: 46 m m  (1.81 in) minimum t o  the carpet 

RHD: 76 m m  (2.99 in) minimum t o  the carpet 



Clutch Master Cylinder 

CAUTION: 
Do not spill brake fluid on the car; it may damage the paint; i f  brake fluid does contact the paint, wash it off immedi- 
ately wi th water. 
Clean all parts in brake fluid and air dry; blow out all passages w i th  compressed air. 
Before reassembling, check that all parts are free of dust and other foreign particles. 
Replace parts wi th new ones whenever specified t o  do so. 
Make sure no dirt or other foreign matter is allowed t o  contaminate the brake fluid. 
Do not mix different brands of brake fluid as they may not be compatible. 
Do not  reuse the drained fluid. Use only clean DOT 3 or 4 brake fluid. 

NOTE: LHD type is shown. RHD type is similar. 

6: Brake Assembly Lube or equivalent rubber grease. 

RESERVOIR CAP 

RESERVOIR HOSE 
Inspection for damage, leaks, 
interference. and twistina. 4- 

RESERVOIR 

9.8 N.m (1.0 kgf.m, 

9.8 N.m (1.0 kgf.m, Replace. 
7.2 1bf.h) 

\ 



Clutch Master Cylinder 

CAUTION: 
Do not  spill brake fluid on the car; it may damage the 
paint; i f  brake fluid does contact the paint, wash it 
off irnmediateIy w i th  water. 
Plug the end of  the clutch pipe and reservoir hose 
w i th  a shop towel t o  prevent brake fluid from com- 
ing out. 

1. Remove the brake f lu id f rom the clutch master 
cylinder reservoir with a syringe. 

2. Disconnect the clutch pipe and reservoir hose from 
the clutch master cylinder. 

RESERVOIR 
CLUTCH PIPE HOSE 

MASTER ' / /  / ' ' 
CYLINDER 

3. Pry out the cotter pin, and pull the pedal pin out of 
the yoke. Remove the nuts. 

PEDAL PIN 

COTTER PIN 

4. Remove the clutch master cylinder. 

CLUTCH 
MASTER 
CYLINDER 

5. Install the clutch master cylinder in  the reverse 
order of removal. 

NOTE: Bleed the clutch hydraulic system (see page 
12-9). 



CAUTION: Do not spill brake fluid on  the car; it may 
damage the paint; i f  brake fluid does contact the paint, 
wash it off immediately wi th water. 

1. Remove the dust seal from the clutch master cylin- 
der. 

2. Pry the circlip off the clutch master cylinder. 

DUST SEAL 

CLUTCH MASTER 
CYLINDER 

3. Carefully remove the piston by applying air pres- 
sure through the clutch line hole. 

CAUTION: 
Hold a shop towel over the clutch master cylin- 

CAUTION: 
Before reassembling, check that all parts are free of 
dust and other foreign particles. 
Replace parts wi th new ones whenever specified t o  
do so. 
Make sure not dirt or other foreign matter is allowed 
t o  contaminate the brake fluid. 
Do not  mix  different brands o f  brake f luid as they 
may not be compatible. 
Do not reuse the drained fluid. Use only clean DOT 3 
or 4 brake fluid. 

4. Assemble the piston nothing the proper direction of 
the parts (see page 12-5). 

5. Slide the piston assembly into the clutch master 
cylinder. 

MASTER CYLINDER BODY 

6. Install the circlip in the groove of the clutch master 
cylinder. 

CLIP 

S 

der, to  stop the piston in case it comes out sud- 
denly. 
Plug the end of the clutch hose port wi th a shop 
towel t o  prevent fluid from coming out. 
Clean all disassembled parts in solvent and blow 
through all ports and passages wi th compressed 
air. , 

DUST 

CLUTCH ' 

1 I PISTON ASSEMBLY 
'lug ;EEL Check for wear 

and  damage. 
7. Install the dust seal. 



Slave Cylinder 

CAUTION: 
DO not  spill brake fluid on the car; it may damage the paint ; if brake fluid does contact the paint, wash it off immedi- 
ately w i th  water. 

a Clean all parts in brake fluid and air dry; blow out all passages wi th compressed air. 
a Before reassembling, check that all parts are free of dust and other foreign particles. 

Replace parts w i th  new ones whenever specified t o  do so. 
Make sure no dirt  or other foreign matter is allowed t o  contaminate the brake fluid. 
Do not  mix different brands of brake fluid as they may not be compatible. 
Do not reuse the drained fluid. Use only clean DOT 3 or 4 brake fluid. 

&: HONDA Genuine Urea Grease UM264 (PIN 41211 - PY5-305). 

6: Brake Assembly Lube or equivalent rubber grease. 

SLAVE CYLINDER BODY 
Check the cylinder wal l  for 
scoring and wear. 

SLAVE CYLINDER SPRING 

BLEEDER SCREW 

PISTON CUP A 

PISTON CUP B 

SLAVE CYLINDER PISTON BOOT 
Check for wear and damage. Check that it is fitted securely 

PUSH ROD over cylinder body. 

6 
s (Brake Assembly 

Lube) 
Urea Grease UM264 
(PIN 41 21 1 - PY5 - 305) 



CAUTION: 
Do not  spill brake f luid on the  car; it may damage the  
paint; i f  brake f lu id  does contact the  paint, wash it 
off immediately w i th  water. 
Plug the  end of the  clutch pipe w i t h  a shop towe l  t o  
prevent brake f luid f rom coming out. 

&: HONDA Genuine Urea Grease UM264 (PIN 
4121 1 - PY5 - 305). 

&: Brake Assembly Lube or equivalent rubber 
grease. 

1. Disconnect the clutch pipe f rom the slave cylinder. 

2. Remove the slave cylinder from the clutch housing. 

CLUTCH PlPE 

SLAVE 
CYLINDER 

CLUTCH HOUSING I 
BOOT I 
Remove and check for signs of leaking 
and deterioration. 

3. Instal l  the slave cyl inder i n  the reverse order o f  
removal. 

NOTE: Make sure the boot is installed o n  the slave 
cylinder. 

SLAVE CYLIN,DER 

CLUTCH PlPE 
15 N-m (1.5 kgf.m, 
I1 lbf.ft) 

6 
(Brake Assembly 
Lube) 

4. Bleed the clutch hydraulic system. 

Attach a hose t o  the bleeder screw, and suspend 
the hose in  a container of brake fluid. 
Make sure there is an adequate supply of f luid at 
the clutch master cylinder, then slowly pump the 
clutch pedal until no more bubbles appear at the 
bleeder hose. 
Refill the clutch master cylinder with fluid when 
done. 
Use only DOT 3 or  4 brake fluid. 



Pressure Plate 
CI I .. . . - Kernoval/ lnspecrlon 

1. Check the diaphragm spring fingers for height using 
the dial indicator. 

Standard (New): 0.6 m m  (0.02 in) max. 
Service Limit: 0.8 m m  (0.03 in) 

I f  the  height  is  more  than the  service l imi t ,  
replace the pressure plate. 

2. Install the special tools as shown. 

3. To prevent warping, unscrew the pressure plate 
mounting bolts in  a crisscross pattern i n  several 
steps, then remove the pressure plate. 

RING GEAR HOLDER 

07924 - PD20003 PLATE 

DJUSTER NUT 

ENGINE BLOCK 
DJUSTER BOLT 

BOLT 

NUT WASHER 
. . 

4. Inspect the pressure plate surface for wear, cracks, 
and burning. 

5. Inspect the fingers of the diaphragm spring for wear 
at the release bearing contact area. 

PRESSURE PLATE 

6. Inspect for warpage using a straight edge and feeler 
gauge. Measure across the pressure plate. 

Standard (New): 0.03 m m  (0.001 in) max. 
Service Limit: 0.15 m m  (0.006 in) 

STRAIGHT EDGE 

FEELER GAUGE 

I f  the warpage is  more than the service limit, 
replace the pressure plate. 



DlSC 

Clutch Disc 
- Removal/lnspection 

1. Remove the clutch disc and special tools. 

2. Inspect the l ining of the clutch disc for signs of slip- 
ping or oil. If the clutch disc is burned black or oi l  
soaked, replace it. 

CLUTCH DISC 

CLUTCH ALIGNMENT 
TOOL SET 
07PAF - 0020000 

3. Measure the clutch disc thickness. 

Standard (New): 8.4 - 9.0 mm (0.33 - 0.35 in) 
Service Limit: 6.0 mm (0.24 in) 

r I f  t he  thickness is less than  the service l imit ,  
replace the clutch disc. 

4. Measure the rivet depth f rom the l in ing surface t o  
the rivets, on  both sides. 

Standard (New): 1.3 - 1.9 mm (0.05 - 0.07 in) 
Service Limit: 0.2 mm (0.008 in) 

CLUTCH DISC 

LINING SURFACE 

RIVET 

- - 

If the rivet depth is less than the service l imit, 
replace the clutch disc. 



Flywheel 

1. lnspect the ring gear teeth for wear and damage. 

2. lnspect the clutch disc mating surface on the fly- 
wheel for wear, cracks, and burning. 

3. Measure the flywheel runout using a dial indicator 
through at least two full turns. Push against the fly- 
wheel each t ime you turn it to take up the crank- 
shaft thrust washer clearance. 

NOTE: The r u r ~ o u t  can be measured w i t h  t he  
engine installed. 

Standard (New): 0.05 rnrn (0.002 in1 max. 
Service Limit: 0.15 rnrn (0.006 in) 

RlNG GEAR 

1 I f  the runouf is  more  than the  service limit, I 

4. Install the special tool as shown. 

5. Remove the flywheel mounting bolts in  a crisscross 
pattern in  several steps as shown, then remove the 
flywheel. 

FLYWHEEL I 

/ 
RlNG GEAR HOLDER 
07LAB - PVOOlOO or 
07924 - PO20003 

6. Align the hole in  the flywheel with the crankshaft 
dowel  pin, and instal l  the f lywheel. Instal l  the 
mounting bolts finger-tight. 

7. Install the special tool, then torque the flywheel 
mounting bolts in  a crisscross pattern in  several 
steps. 

replace the flywheel and recheck the runout. 



Clutch Disc, Pressure Plate 
- Installation 

1. Install the ring gear holder. 

2. Apply grease to  the splines of the clutch disc, then 
install the clutch disc using the special too ls  as 
shown. 

NOTE: Use on ly  HONDA Genuine Urea Grease 
UM264 (PIN 4121 1 - PY5 - 305). 

RING GEAR HOLDER CLUT~H DISC 
07LAB - PVOOlOO or 
07924 - PD20003 

07PAF - 0020000 
CLUTCH ALIGNMENT TOOL EST 

3. Install the pressure plate and the mounting bolts 
finger-tight. 

I- 
PRESSURE PLATE 

4. Torque the mounting bolts in  a crisscross pattern as 
shown. Tighten the bolts in  several steps to  prevent 
warping the diaphragm spring. 

8 x 1.25 rnrn 
25 N.m (2.6 kgfm, 19 Ibf.ft) 

\ 

5. Remove the special tools. 

6. Check the diaphragm spring fingers for height (see 
page 12-10). 



Release Bearing 

1. Remove the release fork boot from the clutch hous- 
ing. 

2. Remove the release fork from the clutch housing by 
squeezing the release fork set spring with pliers. 
Remove the release bearing. 

RELEASE 
FORK RELEASE 
BOOT RELEASE FORK BEARING 

RELEASE FORK SET 
SPRING 

3. Check the release bearing for play by spinning it by 
hand. 

CAUTION: The release bearing is  packed w i t h  
grease. Do not  wash it i n  solvent. 

RELEASE 
BEARING 

If there is excessive play, replace the release 
bearing with a new one. 

- Installation 

NOTE: Use only HONDA Genuine Urea Grease UM264 
(PIN 4121 1 - PY5 - 305). 

1. Install the release fork set spring on the release fork. 

RELEASE FORK RELEASE FORK SET SPRING 

2. With the release fork slid between the release bear- 
ing pawls, install the release bearing on the'main- 
shaft while inserting the release fork through the 
hole in the clutch housing. 

3. Align the detent of  the release fork with the release 
fork bolt ,  then press the  release fork over  t he  
release fork.bolt squarely. 

RELEASE FORK RELEASE 
RELEASE FORK SET SPRING 

\ 

CLUTCH HOUSl 

4. Install the release fork boot; make sure the boot 
seals around the release fork and clutch housing. 

5. Move the release fork right and left to  make sure 
that it fits properly against the release bearing, and 
that the release bearing slides smoothly. ' 

RELEASE BEARING 
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Special Tools 

Ref. No. 

0 
0 

@-I 
0 - 2  
0 

0 - 1  
0 - 2  
0 - 3  
0 
@ 
0 
0 
8 
0 
@ 
0 

Description 

Pin Driver, 5.0 mm 
Mainshaft Clearance Inspection Tool Set 
Mainshaft Holder 
Mainshaft Base 
Adjustable Bearing Remover Set 
Bearing Remover Attachment 
Remover Handle Assembly 
Remover Weight 
Snap Ring Pliers 
Attachment, 42 x 47 rnm 
Attachment, 62 x 68 m m  
Driver, 40 mrn I.D. 
Attachment, 35 rnm I.D. 
Driver 
Oil Seal Driver 
Magnet Stand Base 

Tool Number 

07GAD - PG20100 
07GAJ - PG20102 
O7GAJ - PG20110 
07GAJ - PG20130 
07JAC - PH80000 
O7JAC - PH80100 
07 JAC - pH80200 
07741 - 0010201 
O7LGC- 0010100 
07746-0010300 
07746 - 001 0500 
07746-0030100 
07746-0030400 
07749-0010000 
07947 -6890100 
07979 - PJ40001 

\ 

0 - 3  

0 - 2  

0 - 1  

1 

Qty. 

1 
1 

(1) 
(1) 
1 

(1) 
(1) 
(1) 
1 
1 
1 
1 
1 
1 
1 
1 

+ 0 

1 

Page Reference 

13-28 
13-36, 37 

13-32, 33 

13-15, 39 
13-22, 27,32 
13-32, 33 
13-22 
13-22 
13-22, 27,32, 33 
13-27 
13-37 

0 

@ @ 
0 0 

0 

@ 
0 @ 03 @ 0 



Maintenance 
- Transmission Oil 1 

NOTE: Check the oil with engine OFF and car on level 
ground. 

1. Remove the oil filler plug, then check the level and 
condition of the oil. 

WASHER 
Replace. 

2. The oil level must be up to the filler hole. If i t  is 
below the hole, add oil until it runs out, then rein- 
stall the oil filler plug with a new washer. 

3. I f  the transmission oi l  is dirty, remove the drain 
plug and drain the oil. 

4. Reinstall the drain plug wi th a new washer, and 
refill the transmission oil t o  the proper level. 

NOTE: The drain plug washer should be replaced at 
every oil change. 

5. Reinstall the oil filler plug with a new washer. I 
Oil Capacity 

1.9 f (2.0 US qt, 1.7 Imp qt) at oil change 
2.0 P (2.1 US qt, 1.8 Imp qt) at overhaul 

Use only SAE 10 W - 30 or 10 W - 40, API service SF 
or SG grade. 

OIL FILLER PLUG WASHER 
44 N-m (4.5 kgf-m, 33 Ibf4-t) Replace. 

\ / 

I I 
WASHER 
Replace. 

Back-up Light Switch la  
- Replacement 

NOTE: To test the back-up light switch see section 23. 

1. Disconnect the back-up light switch connectors. 

2. Remove the back-up light switch. 

BACK-UP LIGHT SWITCH 
25 N.rn (2.5 kgf-m, 18 Ibf+tl 

Replace. 

3. Install the new washer and back-up light switch. 

4. Connect the back-up light switch connectors. 



Transmission Assembly 
r Removal 

I ly (see section 1). 
Apply parking brake and block rear wheels so car 

1 will not roll off stands and fall on you while working 
under it. 

Make sure jacks arid safety stands are placed proper- 

CAUTION: Use fender covers to avoid damaging paint- 
ed surfaces. 

4. Remove the intake air duct and air cleaner housing 
assembly. 

1. Disconnect the negative (-1 cable first, then the pos- 
itive (+) cable from the battery. Remove the battery 
from the battery tray. 

2. Drain the transmission oi l  (see page 13-3). 

3. Remove the battery tray and tray bracket. 

BATTERY 

INTAKE AIR 
AIR CLEANER HOUSING 
ASSEMBLY 

DUCT B I 

5. Disconnect the connector and vacuum hoses, then 
remove the intake air resonator (IAR)*'. 

*I: F22B5 Engine only 

IAR 
CONNECTOR / 



6. Disconnect the starter motor cables, then remove 
the starter motor. 

STARTER 
MOTOR 
C A 

7. Disconnect the back-up light switch connectors. 

8. Remove the transmission ground cable and starter 
motor cable clamp. 

BACK-UP LIGHT SWITCH 
CONNECTORS 

MOTOR TRANSMISSION 
CABLE GROUND CABLE 
CLAMP 

9. Disconnect the vehicle speed sensor (VSS) connec- 
tor. 

CONNECTOR 

10. Shift the transmission into reverse. 

11. First remove the cable bracket, then disconnect the 
cables from the top of the transmission housing. 

NOTE: Remove both cables and the bracket togeth- 
er. 

CAUTION: Take care not to bend the cables. 

o not remove. 

COTTER PIN 

STEEL PLASTIC 
WASHER WASHER 

Inspect for 
wear and 
damage. (cont'd) 



Transmission Assembly 
- Removal (cont'd) 

12. Remove the clutch damper bracket mounting bolts, 
and raise the clutch damper bracket. 

CAUTION: Take care not to bend the clutch pipes. I 

CLUTCH 
DAMPER 
BRACKET 

13. Remove the slave cylinder, clutch pipe, and clutch 
hose joint. 

CAUTION: 
Do not operate the clutch pedal once the slave 
cylinder has been removed. 
Take care not to bend the clutch pipe. 

CLUTCH 
HOSE 
JOINT 

14. Remove the  t w o  upper  t ransmiss ion  m o u n t i n g  
bolts. 

TRANSIMISSION 
MOUNTING 
BOLTS 

15. Remove the engine splash shield. 



16. Remove the cotter pins and loosen the castle nuts, 
then separate the ball joints and lower arms on 
both sides (see section 18). 

17. Remove the right damper fork bolt. 

LOWER ARM 

18. Remove the right radius rod. 

T 

RIGHT RADIUS ROD 

19. Remove the driveshafts and intermediate shaft (see 
section 16). 

NOTE: Coat all precision finished surfaces wi th 
clean engine oil or grease. Tie plastic bags over the 
driveshaft ends. 

SET RING 
Replace. 

SET RING 

SHAFT 

20. Swing the right driveshaft to the inner fender. 

DRIVESHAFT 

LOWER ARM 

(cont'd) 



Transmission Assembly 

r Removal fcont'd) 

21. Remove the center beam. 

I 
CENTER BEAM 

22. Remove the clutch cover. 

23. Remove the intake manifold bracket. 

INTAKE MANIFOLD 
BRACKET 

24. Remove the  three rear mount  bracket mount ing 
bolts. 

REAR MOUNT SPECIAL BOLTS 
BRACKET Replace. 



TRANSMISSION 
MOUNTING 
BOLTS 

25. Place a floor jack under the transmission, and raise 
the transmission just enough t o  take weight off of 
the mounts. 

26. Remove the transmission mount and the transmis- 
sion mount bracket. 

TRANSMISSION MOUNT 

27. Remove the three lower transmission mounting 
bolts. 

28. Pull the transmission away from the engine until it 
clears the mainshaft. 

CAUTION: Take care not to bend the clutch pipes. 



Illustrated Index 

Refer to the drawing below for the transmission disassembly/reassembly. 
Clean all the parts thoroughly in solvent, and dry with compressed air. 

3 Lubricate all the parts with oil before reassembly. 

NOTE: 
This transmission uses no gaskets between the major housings; use liquid gasket (PIN OY740 - 99986) 
(see page 13-14, 39). 
Always clean the magnet a whenever the transmission housing is disassembled. 
Inspect all the bearings for wear and operation. 

@ CLUTCH HOUSING 
@ OIL SEAL Replace. 

See section 15 
@ 14 x 20 mm DOWEL PIN 
@I OIL GUIDE PLATE 
@ NEEDLE BEARING 
@ RETAINING PLATE 
@ MAGNET 

@ REVERSE IDLER GEAR SHAFT @ SHIFT FORK ASSEMBLY 
@ REVERSE IDLER GEAR Index, page 13-28 
@ OIL SEAL Replace. @ MAINSHAFT ASSEMBLY 
@ BALL BEARING . Index, page 13-18 
@ SPRING WASHER @ COUNTERSHAFT ASSEMBLY 
@ WASHER . Index, page 13-23 
@ REVERSE SHIFT FORK @ DIFFERENTIAL ASSEMBLY 

See section 15 



@ SHIFT ARM ASSEMBLY 
Index, page 13-12 

@ OIL GUTTER PLATE 
@I 78 mrn SHIM 

Selection, page 13-34 
@ OIL GUIDE PLATE 
@ WASHER Replace. 
@@ BACK-UP LIGHT SWITCH 
@ SElTlNG SCREW 
C@ WASHER Replace. 
@ SPRING L. 26 rnrn (1.02 in) 
@ STEEL BALL D. 5/16 in 

@ TRANSMISSION HANGER A 
@ 28 mm SEALING BOLT 
@ 32 mrn SEALING BOLT 
@ WASHER Replace. 
@ REVERSE IDLER GEAR 

SHAFT BOLT 
@ OIL SEAL Replace. 
@ DRAIN PLUG 
@ WASHER Re~ lace .  

@ OIL FILLER PLUG 
@ WASHER Replace. 
@ TRANSMISSION HANGER B 
@ TRANSMISSION HOUSING 



Shift Arm Assembly 
Index 

NOTE: 
The shift arm cover can be removed and installed with the transmission in  the car. 
Lubricate all moving and sliding surfaces wi th  the specified grease. 
Turn the shift lever boot so the hole is facing down. 
Use only HONDA Genuine Urea Grease UM264 (PIN 4121 1 - PY5 - 305). 

SELECT LEVER 
I 

(PIN 41211 - PY5 - 305) 

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

SHIFT ARM 
SHIFT ARM COVER 

SELECT RETURN PIN 
6 x  1.0 rnm 
12 N.m (1.2 kgf.m. 
8.7 Ibf.ftl 

STHIREVERSE 
SELECT SPRlN 

RETURN SPRlN 

SELECT ARM 

(PIN 41211 - PY5 - 305) 

(PIN 41211 - PY5 - 305) 
SHIFT 
LEVER 



NOTE: 
During reassembly, grease all sliding parts. . 
Use only HONDA Genuine Urea Grease UM264 (P/N 
41211 - PY5 - 305). 

1. Remove the shift arm cover assembly. 

2. Remove the spring pin, then remove the select 
lever, select arm and springs. 

3. Remove the select return pin. 

5 x 2 2  mm 
SPRING PIN ,, 7 ARM 

ECT RETURN SPRING 

SELECT RETURN PIN 
6 x  1.0 mm 

SELECT LEVER 

4. Remove the reverse lock cam. 

REVERSE LOCK CAM 

5. Remove the oil seal. 

t 
SHIFT ARM COVER 



Shift Arm Assembly 
- Disassembly/Reassembly (cont'd) 

6. Bend the tab of the lock washer, then remove the 
bolt. 

7. Remove the interlock bolt. 

NOTE: Apply liquid gasket (P/N OY740 - 99986) to 
the threads before reassembly. 

8 x 1.0 rnrn 
INTERLOCK BOLT 28 N-rn (2.9 kgf.m, 
39 N.m 14.0 kgfm, 29 Ibf4-t) 21 lbf.ft) 

I 

K WASHER 
ace. 

/- 
TAB 

8. Remove the shift lever, shift arm, and interlock. 

NOTE: Turn the shift lever boot so the hole is fac- 
ing down. 

Turn the chamfer 

9. Install the shift arm assembly in the reverse order of 
removal. 

NOTE: 
Use liquid gasket (P/N OY740 - 99986). 
Remove the dirt and oil from the sealing surface. 
Seal the entire circumference of the bolt holes to 
prevent oil leakage. 
If 20 minutes have passed after applying liquid 
gasket, reapply i t  and assemble the housings. 
Allow it to cure at least 20 minutes after assem- 
bly before filling the transmission with oil. 

---: LIQUID 
GASKET 



Transmission Housing 
n- -.. I - nemoval 

NOTE: 
If the transmission housing or clutch housing are 
replaced, the bearing preload must be adjusted. 
Place the clutch housing on two pieces of wood thick 
enough to keep the mainshaft from hitting the work- 
bench. 

1. Remove the shift arm cover assembly (see page 
13-13). 

2. Remove the reverse idler gear shaft bolt. 

3. Remove the setting screws, then remove the wash- 
ers, springs, and steel balls. 

EL BALLS 0. 5/16 in 

WASHER Replace. 

SPR 

4. Remove the back-up light switch. 

5. Remove the 10 m m  bolts and 8 m m  bolts in a criss- 
cross pattern in several steps. 

TRANSMISSION 
HANGER A 

BACK-UP LIGHT 
SWITCH 

6 .  Remove the 32 m m  sealing bolt. 

7. Expand the snap ring on the countershaft ball bear- 
ing, and remove it from the groove using a pair of  
snap ring pliers. 

8. Separate the transmission housing from the clutch 
housing, and wipe it clean of the sealant. 

SNAP RING PUERS 

SEALING BOLT 

9. Remove the 28 rnrn sealing bolt, then remove the 
oil gutter plate. 

NOTE: The transmission housing can be removed 
with the oil gutter plate in the transmission hous- 
ing. 

28 mm SEALING BOLT 

OIL GUTTER PLATE 

HOUSING 



Reverse Shift Fork 
Al I - - - - - -.--- - wearance lnspecuon 

1. Measure the clearances between the reverse shift 
fork and Sth/reverse shift piece pin. 

Standard: A: 0.05 - 0.35 mm (0.002 - 0.014 in) 
6: 0.4 - 0.8 mm (0.02 - 0.03 in) 

Service Limit: A: 0.5 mm (0.02 in) 
0: 1.0 mm (0.04 in) 

P 
--- 

v 
v A 

2. If the clearances are more than the service limit, 
measure the widths of  the  groove in  the reverse 
shift fork. 

Standard: A: 7.05 - 7.25 mm (0.278 - 0.285 in) 
B: 7.4 - 7.7 mm (0.29 - 0.30 in) 

REVERSE SHIFT FORK 
A 

00 

If t he  widths of  the grooves are not  wi th in  the 
standard, replace the  reverse shif t  fork w i th  a 
new one. 
If the widths of the grooves are within the stan- 
dard, replace the  Sthlreverse shift piece w i th  a 
new one. 

3. Measure the clearance between the reverse idler 
gear and reverse shift fork. 

Standard: 0.5 - 1.1 mm (0.02 - 0.04 in) 
Service Limit: 1.8 mm (0.07 in) 

REVERSE IDL 

4. I f  the clearance is more than the service limit, mea- 
sure the width of the reverse shift fork. 

Standard: 13.0 - 13.3 mm (0.512 - 0.524 in) 

REVERSE SHIFT FORK 

If the width is not wi th in  the  standard, replace 
the reverse shift fork wi th  a new one. 
I f  the width is wi th in  the standard, replace the 
reverse idler gear wi th  a new one. 



Reverse Idler Gear 

I 
Removal 

1. Remove the reverse shift fork. 

REVERSE SHIFT FORK 
\ 

I (D. 5/16 in) 

2. Remove the reverse idler gear shaft and the reverse 
idler gear. 

REVERSE IDLER 
GEAR 

REVERSE IDLER 
GEAR SHAFT 

Mainshaft, 
Countershaft 

1. Remove the mainshaft and countershaft assemblies 
with the shift forks f rom the clutch housing. 

NOTE: Tape the mainshaft splines before removing 
the mainshaft and countershaft assemblies. 

I MAINSHAFT ASSEMBLY I 

COUNTERSHAFT 

SPRING WASHER 

2. Remove the differential assembly. 

DIFFERENTIAL ASSEMBLY 



Mainshaft Assembly 
Index 

NOTE: The 3rd/4th, and  5th synchro hubs, a n d  t he  bal l  bear ing are installed w i t h  a press. 

Prior t o  reassembling, clean all t he  parts i n  solvent, d r y  them, a n d  apply lubricant t o  any  contact surfaces. The 
3rd/4th a n d  5th synchro hubs, however,  shou ld  be  installed w i t h  a press before lubr icat ing them.  

SYNCHRO RlNG 
Inspection, page 13-31 

r wear and operation. 

SYNCHRO SPRING 

TAPERED RlNG 

NEEDLE BEARING 
Check for wear and operation. 

SYNCHRO RlNG 
Inspection, page 13-31 

SYNCHRO SPRING 

NCHRO HUB 
ion, page 13-30 

Inspection, page 13-29, 30 

SYNCHRO SPRING 

page 1 3-1 9, 31 
SYNCHRO RlNG 

EDLE BEARING Inspection, page 13-31 

ion, page 13-2 1 ction, page 13-20, 31  

SPACER COLLAR 
Inspection, page 13-1 9, 20 

NEEDLE BEARING 
Check for wear and operation., 

Inspection, page 13-1 9, 31  



- Clearance Inspection 

NOTE: I f  replacement is required, always replace the 
synchro sleeve and hub as a set. 

1. Support the bearing inner race wi th  a socket, and 
push down o n  the mainshaft. 

2. Measure the clearance between 2nd and 3rd gears. 

Standard: 0.06 - 0.21 mm 
(0.002 - 0.008 in) 

Service Limit: 0.3 mm (0.01 in) 

FEELER 
GAUGE 

3. I f  the clearance is more than the service limit, mea- 
sure the thickness of 3rd gear. 

Standard: 32.42 - 32.47 rnm 
(1.276 - 1.278 in) 

Service Limit: 32.3 rnrn (1.27 in) 

3RD GEAR 

If the thickness o f  3rd gear is less than the ser- 
vice limit, replace 3rd gear wi th  a new one. 
If the thickness o f  3rd gear is within the service 
limit, replace the 3rd14th synchro hub  wi th  a new 
one. 

4. Measure the clearance between 4th gear and the 
spacer collar. 

Standard: 0.06 - 0.21 mm (0.002 - 0.008 in) 
Service Limit: 0.3 mm (0.01 in) 

MAINSHAFT 

4 T H  GEAR 

DIAL 
INDICATOR 

5. If the clearance is more than the service limit, mea- 
sure distance @ on the spacer collar. 

Standard: 26.03 - 26.08 mm 
(1.025 - 1.027 in) 

Service Limit: 26.01 mm (1.024 in) 

6. If distance @ is less than the service limit, replace 
the spacer collar wi th  a new one. 
If distance @ is wi th in  the service limit, measure 
the thickness of 4th gear. 

Standard: 30.92 - 30.97 rnm 
(1.217 - 1.219 in) 

Service Limit: 30.8 mm (1.21 in) 
4TH GEAR 

If the thickness o f  4th gear is less than the ser- 
vice limit, replace 4th gear wi th  a new one. 
If the thickness of 4th gear is within the service 
limit, replace the 3rd14th synchro hub wi th  a new 
one. 

(cont'd) 



Mainshaft Assembly 

r- Clearance Inspection (cont'd) - 

1 7. Measure the clearance between the spacer collar 
and 5th gear. 

Standard: 0.06 - 0.21 mm 
(0.002 - 0.008 in) 

Service Limit: 0.3 mm (0.01 in) 

DIAL 
INDICATOR 

\ 

SPACER COLLAR 

' SOCKET 

8. If the clearance is more than the service limit, rnea- 
sure distance @ on the spacer collar. 

Standard: 26.03 - 26.08 mm 
(1.025 - 1.027 in) 

Service Limit: 26.01 mm (1.024 in) 

SPACER 
COLLAR 

5TH GEAR- 
SIDE 

9. If distance @ is less than the service limit, replace 
the spacer collar with a new one. 
If distance @ is within the service l imit, measure 
the thickness of 5th gear. 

Standard: 30.92 - 30.97 mm (1.217 - 1.219 in) 
Service Limit: 30.8 mm (1.21 in) 

If the thickness of  5th gear is less than the ser- 
vice limit, replace 5th gear with a new one. 
If the thickness of 5th gear is within the service 
l imit, replace the 5th synchro hub  w i th  a new 

- Disassembly 

1. Remove the ball bearing using a bearing puller as 
shown. 

4 BEARING PULLER 

BALL BEARING 

RING 



CAUTION: Remove the synchro hubs using a press 
and steel blocks as shown. Use of a jaw-type puller 
can cause damage t o  the gear teeth. 

2. Support 5th gear on steel blocks, and press the 
mainshaft out of the 5th synchro hub, as shown. 

ATTACHMENT 

3. In the same manner as above, support the 3rd gear 
on steel blocks, and press the mainshaft out of the 
3rd/4th synchro hub, as shown. 

4TH SYNCHRO HUB 

- Inspection 

1. lnspect the gear surface and bearing surface for 
wear and damage, then measure the rnainshaft at 
points A, 6, and C. 

Standard: 
A (Ball bearing surface): 27.987 - 28.000 m m  

(1.1018 - 1.1024 in) 
B (Needle bearing surface): 37.984 - 38.000 m m  

(1.4954 - 1.4961 in) 
C (Ball bearing surface): 27.977 - 27.990 m m  

(1.1015 - 1.1020 in) 
Service Limit: A: 27.940 m m  (1.1000 in) 

8: 37.930 m m  (1.4933 in) 
C: 27.940 m m  (1.1000 in) 

A Inspect for wear 

and damage. 

and damage. 

lnspect oil passages for clogging. 

If any part of the mainshaft is less than the ser- 
vice limit, replace it with a new one. 

2. Inspect for runout. 

Standard: 0.02 m m  (0.0008 in) max. 
Service Limit: 0.05 m m  (0.002 in) 

NOTE: Support  the mainshaf t  at bo th  ends as 
shown. 

Rotate two complete revolutions. v 

I f  the runout  is  more  than the service l imi t ,  
replace the mainshaft with a new one. 



Mainshaft Assembly 

I NOTE: Refer to page 13-18 for reassembly sequence. 

1. Support 2nd gear on steel blocks, then install the 
3rd/4th synchro hub using the special tools and a 
press, as shown. 

NOTE: After installing, check the operation of  the 
3rdl4th synchro hub set. 

DRIVER, 40 mm I.D. 
07746-0030100 

Closed end 
faces down. 

HUB 

BLOCKS 
I 

2ND GEAR 

2. Install the 5th synchro hub using the special tools 
and a press as shown. 

DRIVER. 40 mm I.D. PRESS 

ATTACHMENT. 35 mm I.D. b==4 

3. Install the ball bearing using the special tools and a 
press as shown. 

PRESS 
DRIVER 
07749 - 001 0000 ATTACHMENT, 

42 x 47 mm 
07746 - 0010300 



Countershaft Assembly 
Index 

--76( Prior t o  reassembling, clean all the pane in  solvent, dry them, and apply lubricant t o  any contact surfaces. 

LOCKNUT Replace. 

FRICTION DAMPER 
Check for wear and damage. 

SYNCHRO SPRING 

SYNCHRO RING 
Inspection, page 13-31 

ion, page 13-24,31 

NEEDLE BEARING 
Check for wear and operation 

THRUST WASHER 
Selection, page 13-24 

127 -, 0 + 12.7 N m  
+ 0 - 13 kgf-m 

SPRING WASHER - BALL BEARING 
Check for wear and operation. 

5TH GEAR 

4TH GEAR 

nspection, page 13-24, 31 

NEEDLE BEARING 
Check for wear and operation. 

Selection, page 13-24 

FRICTION DAMPER 
Check for wear and damage. 

DOUBLE CONE 
SYNCHRO 
Inspection, page 13-31 

SYNCHRO SPRING 



Countershaft Assembly 
- Clearance Inspection 

1 .  Measure the clearance between the 1st gear and 
thrust washer. 

Standard: 0.04 - 0.10 m m  
(0.002 - 0.004 in1 

Service Limit: 0.18 m m  (0.007 in) 

FEELER 
GAUGE 

w I 
THRUST WASHER 

2. If the clearance is more than the service limit, select 
the appropriate thrust washer for the correct clear- 
ance from the chart below, and install it. 

THRUST WASHER 

3. Measure the clearance between the 2nd gear and 
3rd gear. 

Standard: 0.04 - 0.10 m m  
(0.002 - 0.004 in) 

Service Limit: 0.18 m m  (0.007 in) 

Thickness 

1.96 m m  (0.0771 in) 

1.99 m m  (0.0783 in) 

2.02 rnm (0.0795 in) 

2.05 rnm (0.0807 in) 

2.08 rnm (0.0819 in) 

A 

B 

C 

D 

E 

FEELER 

Part Number 

23921 - PG1 - 000 

23922 - PG 1 - 000 

23923 - PG 1 - 000 

23924 - PGI - 000 

23925 - PG I - 000 

GAUGE 

& 

4. If the clearance is more than the service limit, select 
the appropriate spacer for the correct clearance 
from the chart below. and install it. 

SPACER 

29.02 - 29.04 mrn 



- Disassembly 

1. Securely c lamp the countershaft assembly i n  a 
bench vise with wood blocks. 

2. Raise the locknut tab from the groove in the coun- 
tershaft, then remove the locknut and the spring 
washer. 

-\ 
SPRING WASHER 

WOOD BLOCKS 

3. Remove the ball bearing using a press as shown. 

ALL BEARING 
ATTACHMEN 

COUNTERSHAFT 

STEEL BLOCKS 

4. Remove the friction damper from the spacer using a 
press and a socket as shown. 

PRESS + 

FRICTION DAMPER 
Inspect for wear  and damage. 



Countershaft Assembly 

/ 1. Inspect the gear surface and bearing surface for 

I wear and damage, then measure the countershaft 
at points A, B, and C. 

Standard: A: 38.000 - 38.015 m m  
(1.4961 -1.4967 in) 

B: 39.984 - 40.000 m m  
(1.5742 -1.5748 in) 

C: 24.987 - 25.000 m m  
(0.9837 - 0.9843 in) 

Service Limit: A: 37.950 m m  (1.4941 in) 
B: 39.930 rnm (1.5720 in) 
C: 24.940 m m  (0.9819 in) 

If any part  o f  the  countershaft is less than the 
service limit, replace it with a new one. 

Inspect for wear and damage. 

2. Inspect for runout. 

I 

Standard: 0.02 mrn (0.0008 in) max. 
Service Limit: 0.05 m m  (0.002 in) 

NOTE: Support the countershaft at both ends as 
shown. 

Rotate two complete revolutions. 

If the runout exceeds the service limit, replace 
the countershaft w i th  a new one. I 

- Reassembly 

NOTE: Refer to  page 13-23 for reassembly sequence. 

1. Install the thrust shim, needle bearing, 1st gear, fric- 
t ion damper, synchro ring, and synchro spring. 

NOTE: Reassemble the 1st gear and friction damper 
before installation. 

SYNCHRO SPRING 

c---- SYNCHRO RING 

FRICTION DAMPER 

- 1ST GEAR 

NEEDLE BEARING 

THRUST SHIM 

2. tnstall the Ist f2nd synchro hub by aligning the fric- 
t i o n  d a m p e r  f i ngers  w i t h  I s t l 2 n d  synchro  h u b  
grooves. 

1STl2ND 
SYNCHROHUB 



3. Install the friction damper on the spacer uslng the 
special tools and a press as shown. 

PRESS 

DRIVER 
07749 - 0010000 

ATTACHMENT, 42 x 47 mm 
07746-0010300 

SPACER 

\ :Li / FRICTION Inspect for DAMPER wear and 

-J-, ,-J amage, 
DAMPER 

4. Install the 2nd gear by aligning the synchro cone 
fingers with 2nd gear grooves. 

2ND GEAR 

GROOVE 

FINGER 

5. Install the needle bearing and the ball bear~ng using 
a special tool and a press as shown. 

PRESS + 
OIL SEAL DRIVER 
07947-6890100 

NEEDLE BEARING 

6. Securely clamp the countershaft assembly i n  a 
bench vise with wood blocks. 

7. Install the spring washer. 

8. Tighten the new locknut t o  the correct torque, then 
stake the locknut tab into the groove. 

Torque: 127 + 0 + 127 N-m (13 + 0 + I 3  kgf-m, 
94 + 0 + 94 Ibf.ft) 

LOCKNUT 

WASHER 

WOOD BLOCKS 



Shift Fork Assembly 
Disassembly/Reassembly 

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

PIN DRIVER 5.0 mm 
07GAD - PG20100 

5TH SHIFT FORK - 
3RD14TH SHIFT FORK 

STHIREVERSE - 
SHIFT PIECE 

SHIFT FORK 

SPRING PIN 
Replace. 



- Clearance Inspection 

NOTE: The synchro sleeve and synchro hub should be 
replaced as a set. 

1. Measure the clearance between each shift fork and 
its matching synchro sleeve. 

Standard: 0.35 - 0.65 mm (0.014 - 0.026 in) 
Service Limit: 1.00 mm (0.039 in) 

SYNCHRO SLEEVE 

2. If the clearance is more than the service limit, mea- 
sure the thickness of the shift fork fingers. 

Standard: 6.2 - 6.4 rnm (0.24 - 0.25 in) 

SHIFT FORK 
I 

a If the thickness of the shift fork finger is not with- 
in the standard, replace the shift fork with a new 
one. 
If the thickness of the shift fork finger is within 
the standard, replace the synchro sleeve wi th  a 
new one. 

3. Measure the clearance between the shift fork and 
the shift arm. 

Standard: 0.2 - 0.5 mm (0.008 - 0.019 in) 
Service Limit: 0.6 mm (0.02 in) 

SHIFT 

SHIFT 

4. If the clearance is more than the service limit, rnea- 
sure the width of the shift arm. 

Standard: 12.9 - 13.0 mrn (0.508 - 0.512 in) 

SHIFT ARM 

I f  the  w id th  of  the  shif t  a rm is not  w i th in  the 
standard, replace the shift arm with a new one. 
If the width of the shift arm is within the stan- 
dard, replace the shift fork or shift piece with a 
new one. 



Synchro Sleeve, Synchro Hub 
- = - Inspection 

1. Inspect gear teeth o n  all synchro hubs and synchro 
sleeves fo r  rounded  o f f  corners, wh ich  indicate 
wear. 

2. Ins ta l l  each synchro  h u b  i n  i t s  m a t i n g  synchro 
sleeve, and check for freedom of movement. 

NOTE: I f  replacement is required, always replace 
the synchro sleeve and synchro hub as a set. 

SYNCHRO 
SLEEVE 

SYNCHRO 
HUB 

Installation 

When assembling the synchro sleeve and synchro hub, 
be sure t o  match the  three sets o f  longer teeth (120 
degrees apart) on the synchro sleeve wi th  the three sets 
of deeper grooves i n  the synchro hub. 

CAUTION: Do not install the synchro sleeve with its 
longer teeth in the lstI2nd synchro hub slots because it 
will damage the spring ring. 

SYNCHRO LONGER TEETH 
HUB A 

SYNCHRO 
SLEEVE 



Synchro Ring, Gear 
- Inspection 

1. Inspect the synchro ring and gear. SYNCHRO SPRING 

A: lnspect the inside of  the synchro ring for wear. 

B: lnspect the synchro sleeve teeth and matching 
teeth o n  the synchro ring for wear (rounded off). SYNCHRO RING 

nn 
GOOD WORN 

C: lnspect the synchro sleeve teeth and matching 
6 -  teeth on the gear for wear (rounded off). 

o n  
GOOD WORN 

D: lnspect the gear hub thrust surface for wear. 

E: lnspect the cone surface for wear and roughness. 

F: lnspect the teeth o n  all gears for uneven wear, 
scoring, galling, and cracks. 

2. Coat the cone surface of  the gear wi th  oil, and place 
the synchro ring o n  the matching gear. Rotate the 
synchro ring, making sure that it does not slip. 

Measure the clearance between the synchro r ing 
and gear all the way around. 

NOTE: Hold the  synchro ring against the gear even- 
ly while measuring the clearance. 

Synchro Ring-to-Gear Clearance 
Standard: 0.85 - 1 .I0 mm (0.033 - 0.043 in) 
Service Limit: 0.4 mm (0.02 in) 

Double Cone Synchro-to-Gear Clearance 
Standard: 

@: (Outer Synchro Ring to Synchro Cone) 
0.5 mm (0.02 in) min. 

@: (Synchro Cone to Gear) 
0.5 mm (0.02 in) min. 

@: (Outer Synchro Ring to Gear) 
0.95 - 1.68 mm (0.037 - 0.066 in) 

Service Limit: 
@: 0.3 mm (0.01 in) 
@: 0.3 mm (0.01 in) 
0: 0.6 mm (0.02 in) 

If the clearance is less than the service limit, replace 
the synchro ring and synchro cone. 

- SYNCHRO CONE 

SYNCHRO 
RlNG 

-GEAR 

\ +' 

RlNG 



Mainshaft Bearing/Oil Seal 

r Rep'acement 

I 1. Remove the differential assembly. 

2. Remove the ball bearing using the special tool as 
shown. 

I 3. Remove the oil seal from the clutch side. 

ADJUSTABLE BEARING 
REMOVER SET 
07JAC - PH80000 

/ 

- .  

BALL BEARING 

Replace. 

4. Drive the new oil seal in from the transmission side 
using the special tools as shown. 

DRIVER 
07749-0010000 

ATTACHMENT, 
42 x 47 mm 
07746 - 0010300 

HOUSING 

OIL SEAL 
Replace. 

5. Drive the new ball bearing in from the transmission 
side using the special tools as shown. 

DRIVER 
07749 - 0010000 



Countershaft Bearing 
- Replacement 

1. Remove the retaining plate from the clutch housing. 

Replace. 

CLUTCH HOUSING 

2. Remove the needle bearing using the special tool, 
then remove the oil guide plate. 

ADJUSTABLE BEARING 
REMOVER SET 
07JAC - PH80000 

OIL GUIDE PLATE 

3. Position the oil guide plate and new needle bearing 
in the bore of the clutch housing. 

NOTE: Position the needle bearing with the oil hole 
facing up. 

OIL HOLES 

NEEDLE BEARING 

OIL GUIDE PL 

4. Drive the needle bearing using the special tools as 
shown. 

DRIVER 
07749 - 0010000 

ATTACHMENT, 
62 x 68 mm 
07746 - 001 050 

CLU~CH 
HOUSING 

NEEDLE BEARING 



Countershaft Bearing Mainshaft Thrust Clearance 

1. Remove the 78 mrn shim and oil guide plate from 
the transmission housing. 

I OIL GUIDE PLATE 78 mm SHIM 

2. Install the 3rd/4th synchro hub, spacer collar, 5th 
synchro hub, spacer, and ball bearing on the main- 
shaft, then install the above assembly in the trans- 
mission housing. 

3. Install the washer on the mainshaft. 

4. Measure distance @ between the end of the trans- 
mission housing and washer. 

NOTE: 
Use a straight edge and vernier caliper. 
Measure at three locations and average the read- 
Ing. 

. ENDof 
TRANSMISSION 

I I WASHER 

3RDl4TH SYNCHRO HUB 
\ 

SPACER COLLAR 

5TH SYNCHRO HUB 

SPA 

BALL BEARING 

TRANSMISSION 
HOUSING 



5. Measure distance @ between the end of the clutch 
housing and bearing inner race. 

NOTE: 
Use a straight edge and depth gauge. 
Measure at three locations and average the read- 
ings. 

END of CLUTCH HOUSING 

0 

T 
t 

/ 

INNER RACE of BALL BEARING 

6. Select the proper 78 mrn shim from the chart by 
using the formula below. 

Shim Selection Formula: 

From the measurements you made in steps 4 and 5: 
-1. Add distance @ (step 5) to distance @ (step 4). 

-2. From this number, subtract 0.93 (which is the 
midpoint of the flex range of the clutch housing 
bearing spring washer). 

-3. Take this number and compare it to  the avail- 
able shim sizes in the chart. 

(For example) 

B: 2.39 2.61 
+ C: 0.22 - 0.93 

= 2.61 = 1.68 

Try the 1.68 m m  (0.0661 in) shim. 

78 m m  SHIM 

(cont'd) 



Mainshaft Thrust Clearance 
- Adjustment (cont'd) 

7. Check the thrust clearance in the manner described 
below. 

NOTE: Measurement should be made at normal 
room temperature. 

-1. Install the 78 m m  shim selected and oil guide 
plate in  the transmission housing. 

78 mrn SHIM 

--,i 

I 

- 
-2. Install the spring washer and washer on the 

, ball bearing. 

NOTE: 
Clean the spring washer, washer and thrust 
shim throughly before installation. 
Install the spring washer, washer and thrust 
shim properly. 

WASHER 

EzP' Is SPRING WASHER 

-3. lnstall the mainshaft in  the clutch housing. 

-4. Place the transmission housing over the main- 
shaft and onto the clutch housing. 

-5.  Tighten the clutch and transmission housings 
with several 8 m m  and 10 m m  bolts. 

NOTE: It is not necessary to  use sealing agent 
between the housings. 

-6. Tap the mainshaft with a plastic hammer. 

-7. Slide the mainshaft base over the mainshaft. 

-8. Attach the mainshaft holder to the mainshaft as 
follows: 

NOTE: 
Back-out the  mainshaf t  holder  bo l t  and 
loosen the two hex bolts. 
Fit the holder over the mainshaft so its l ip is 
towards the transmission. 
Align the mainshaft holder's l ip around the 
g roove at t he  ins ide  o f  t h e  ma inshaf t  
splines, then tighten the hex bolts. 
MAINSHAFT HOLDER 

HEX 
BOLTS 

MAINSHAFT 
HOLDER 
07GAJ - PG20110 

MAINSHAFT BASE 
07GAJ - PG20130 

-9. Seat the mainshaft fully by tapping its end with 
a plastic hammer. 

-10. Thread the mainshaft holder bolt in  until it just 
contacts the wide surface o f  the mainshaft 
base. 

-1 1. Zero a dial gauge on the end of the mainshaft. 



-12. Turn the mainshaft holder bolt clockwise; stop 
turning when the dial gauge has reached its 
maximum movement. The reading on the dial 
gauge is the amount of mainshaft end play. 

CAUTION: Turning the mainshaft holder bol t  
more than 60 degrees after the needle of the 
dial gauge stops mov ing  may damage t h e  
transmission. 

HAGNET STAND BASE 
07979-PJ40001 DIAL GAUGE 

MAINSHAFT HOLDER 
07GAJ - PG20110 

-13. If the reading is within the standard, the clear- 
ance is correct. 
I f  t he  reading i s  no t  w i t h i n  t he  standard, 
recheck the shim thickness. 

Standard: 0.10 - 0.16 m m  (0.004 - 0.006 in) 

Transmission 
Reassembly I 

1. Install the differential assembly in the clutch hous- 
Ing. 

DIFFERENTIAL ASSEMBLY I 

2. Install the spring washer and washer with the angle 
against the clutch housing as shown. 

3. Insert the mainshaft and countershaft into the shift 
forks, and install them as an assembly. 

NOTE: Before installing the mainshaft and counter- 
shaft assemblies, tape the mainshaft splines to pro- 

\\. (cont'd) 



Transmission 

r Reassembly (cont'd) 

4. Install the reverse idler gear and reverse idler gear 
shaft in the clutch housing. 

REVERSE IDLER. 
GEAR 

REVERSE IDLER GEAR 
SHAFT 

CLUTCH HOU 

5. Install the reverse shift fork i n  the clutch housing 
with the 5thlreverse shift piece pin positioned in the 
slot of the reverse shift fork. 

NOTE: Check that the steel ball is  i n  the proper 
position. 

6 x  1.0mm 
REVERSE SHIFT FORK 15 N m  (1.5 kgfm, 11 IbfW 

I 
CLUTCH 
HOUSING 

\ 
STEEL BALL 
D. 5/16 in 

NOTE: Select the 78 m m  shim according t o  the 
measurements made on page 13-34. 

6. Install the oil guide plate and 78 mrn shim into the 
transmission housing. 

OIL GUIDE PLATE 78 mm SHIM 
\ / 

7. Install the oil gutter plate in the transmission hous- 
ing. 

NOTE: Bend the hook of the oil gutter plate into the 
hole on the transmission housing. 

8. Install the 28 rnrn sealing bolt. 

NOTE: Apply liquid gasket (PIN OY740 - 99986) t o  
the threads. 

28 mm SEALING BOLT 
44 N.rn (4.5 kgf.m, 33 Ibf.ft) 

/- 
TRANSMISSION HOUSING 



9. Apply liquid gasket to the surface of the transmis- 
sion housing as shown. 

NOTE: 
Use liquid gasket (P/N OY740 - 99986). 
Remove the dirty oit from the sealing surface. 
Seal the entire circumference of the bolt holes to 
prevent oil leakage. 
If 20 minutes have passed after applying liquid 
gasket, reapply i t  and assemble the housings. 
Allow it to  cure at least 20 minutes after assem- 
bly before filling the transmission with oil. 

10. Install the 14 x 20 m m  dowel pins. 

11. Set the stopper ring as shown. Place the transmis- 
sion housing over the clutch housing, being careful 
to line up the shafts. 

NOTE: Align the long arm of 5th shift fork with the 
hook on the stopper ring. 

TRANSMISSION 
HOUSING 

5TH SHIFT FORK 

12. Lower the transmission housing with the snap ring 
pliers, and set the snap ring into the groove of the 
countershaf-t bearing. 

SNAP RING PLIERS 

13. Check that the snap ring is securely seated in the 
groove of the countershaft bearing. 

Dimension A as installed: 3.60 - 6.32 m m  
(0.142 - 0.249 in) 

14. Install the 32 m m  sealing bolt. 

NOTE: Apply liquid gasket (PIN OY740 - 99986) to 
the threads. 

32 mm SEALING BOLT 
25 N m  (2.5 kgfm, 18 Ibf.ft) SNAP RING 

(cont'd) 



Transmission Transmission Assembly 
- Reassembly Qcont'd) 

15. lnstall transmission hangers A and B, then tighten 
the bolts in a crisscross pattern in several steps as 
shown. 

8 x 1.25 m m  bolts: 27 N-m (2.8 kgfam, 20 Ibf.ft) 
10 x 1.25 m m  bolts: 44 N-m (4.5 kgf-m, 33 Ibfeft) 

TRANSMISSION 
HANGER B 

@ 0: 8 x 50 mm bolts 
Other: 8 x 40 mm bolts 

HANGER A 

16. lnstall the reverse idler gear shaft bolt. 

17. lnstall the steel balls, springs, washers and setting 
screws. 
STEEL BALL D. 5/16 in 

Replace. 7 ' 

REVERSE IDLER GEAR SHAFT BOLT 
54 N-m (5.5 kgf-m, 40 Ibf.ft) 

18. lnstal l  the shi f t  arm cover assembly (see page 
13-13). 

19. Shift the transmission through all the gears before 
installing it. 

- installation 

1. lnstall the dowel pins. 

2. Apply grease to the parts as shown, then install the 
release bearing and release fork (see section 12). 

NOTE: Use on ly  HONDA Genuine Urea Grease 
UM264 (PIN 4121 1 - PY5 - 305). 

RELEASE FORK 
RELEASE FORK SET SPRING 

\ 

. 
FORK BOLT 

3. lnstall the release fork boot. 



4. Place the transmission on  the transmission jack, 
and raise it to  the engine level. 

5. Install the three lower transmission mounting bolts. 

6. Raise the transmission, then install the tralismission 
mount bracket and the transmission mount. 

NOTE : 
Torque mounting bolts and nuts in the sequence 
shown. 
Make sure the bushings are not twisted or offset. 

0.0: 70 x 1.25 mm 
38 N-m (3.9 kgfem, 28 Ibf-ft) 

: 12x1.25mm 
64 N-m (6.5 kgf-m, 47 Ibf.ft) 

@: Temporary tightening 

TRANSMISSION MOUNT 

7. Install the three rear mount bracket mounting bolts. 

REAR MOUNT SPECIAL BOLTS 

BRACKET 

8. Install the intake manifold bracket. 

INTAKE MANIFOLD 
BRACKET 

\ 

(cont'd) 



Transmission Assembly 

r Installation (cont'd) 

9. Install the clutch cover. 

/ 
CLUTCH COVER 

10. Install the center beam. 

11. Install the intermediate shaft and driveshafts (see 
section 16). 

SET RING 
Replace. 

10 x 1.25 mm' I SHAFT I 
38 N.m (3.9 kgfm, I 
28 Ibf.ft) SPECIAL BOLTS 

l o x  1.25 mm 

I 12. Install the right radius rod. 

NOTE: Check for  deter iorat ion or  damage of the 
radius rod rubber bushings. 

SELF-LOCKING NUT 
Replace. 
12 x 1.25 mm 
43 N.m (4.4 kgf.m, 32 1bf.h) 

\ RUBBER BUSHINGS 

12x 1.25 mm 
RIGHT RADIUS ROD 



13. Install the ball joints onto the lower arms (see sec- 
tion 18). 

14. lnstall the right damper fork bolt (see section 18). 

10 x 1.25 mm 
43 N.m (4.4 kgf.m, 

Replace. 
12x 1.25 mm 
64 N.m (6.5 kgf.m, 
47 Ibf4t) LOWER ARM 

15. Install the engine splash shield. 

16. Install the two upper transmission mounting bolts. 

64 N.m (6.5 kgf.m, 47 Ibf.ft1 

17. lnstall the slave cylinder, clutch pipe, and clutch 
hose joint. 

CAUTION: Take care not to bend the clutch pipe. 

NOTE: Use only HONDA Genuine Urea Grease 
UM264 (P/N 41211 - PY5 - 305). 

CLUTCH 
HOSE 

8 x 1.25 mm JOINT 

N.m (1.0 kgfm, 7.2 Ibf.ft) 

CLUTCH PIPE 

(PIN 41211 - PY5 - 3051 22 N.m (2.2 kgf-m, 
16 IbfW 

(cont'd) 



Transmission Assembly 

r Installation (cont'd) 

18. Install the clutch damper bracket. 

CLUTCH 
DAMPER 

/ BRACKET 

19. lnstall the shift cable and select cable to  the shift 
lever and to the select lever respectively. 

NOTE: 
Check that the new cotter pin is seated firmly. 
Turn the boot of the shift lever so the hole is fac- 
ing down. 
Inspect the plastic washer for wear and damage. 
Use only HONDA Genuine Urea Grease UM264 
(PIN 41211 - PY5- 305). 

COTTER PIN 

SELECT LEVER 

WASHER WASHER 

20. Connect the vehicle speed sensor (VSS) connector. 

21. Connect the transmission ground cable and starter 
motor cable clamp. 

22. Connect the back-up light switch connectors. 

BACK-UP LIGHT SWITCH 
CONNECTORS 

STARTER 
MOTOR 

'CABLE 
CLAMP 

GROUND 6 x  1.0 mm 
CABLE 9.8 N m  (1.0 kgf-m, 

7.2 Ibf.ft) 



23. Install the starter motor,  then connect the  starter 
motor cables. 

NOTE: When insta l l ing the  starter m o t o r  cable, 
make sure that the crimped side of  the ring terminal 
is facing out (see section 23). 

STARTER 
MOTOR 

8 x  1.25mrn 

CABLES 

44 N.rn (4.5 kgf.m, 
32 Ibf-ft) 

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

24. Install the intake air resonator (IAR)"', then connect 
the connector and vacuum hoses. 

*I: F22B5 Engine only 

6 x  l.Omrn 

25. Install the air cleaner housing assembly and intake 
air duct. 

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

ASSEMBLY 

26. Install the tray bracket and the battery tray. 

8 x 1.25 mm 

BATTERY 

16 lbf.ft) 

(cont'd) 



Transmission Assembly 

r Installation (cont'd) 

27. Install the battery, then connect the positive ( + I  
cable first, then negative (-) cable to the battery. 

I 28. Refill the transmission with oil (see page 13-3). 

I 29. Check the clutch operation. 

1 30. Shift the transmission, and check for smooth opera- 

32. Loosen the three mounting bolts of the front engine 
mount/bracket, then torque the three mount bolts. 

NOTE: 
Make sure the motor mount bushing is not twist- 
ed or offset. 
If the motor mount bushing is twisted or offset, 
loosen all mounts and retorque. Refer to section 5 
for engine mount torque sequence. 

FRONT ENGINE 
MOUNTIBRACKET 

I 
MOTOR MOUNT 



Gearshift Mechanism 
n--. I - - - -  I - uvernaul 

NOTE: 
Inspect rubber parts for wear and damage when disassembling; replace any worn  or  damaged parts. 
Check that the new cotter pin is  seated firmly. 

@ SHIFT WIRE @ SHIFT LEVER BUSHING B @ SHIFT WIRE WASHER A 
@ SHIFT WIRE WASHER @ SHIFT LEVER LINKAGE @ SHIFT WIRE WASHER B 
@ SHIFT LEVER KNOB @ WAVE WASHER @ SELECT WIRE WASHER A 

8 N-m (0.8 kgf-m, 6 Ibf-ft) SELECT WIRE WASHER ASSY. @ SELECT WIRE WASHER B 
@ SHIFT LEVER @ COTTER PIN Replace. @ WIRE HOLDER 
@ SHIFT BALL HOLDER @ SELECT WIRE 
@ SHIFT LEVER PIVOT GUIDE @ FLOATING RUBBER A A: SELF-LOCKING NUT Replace. 
@ SHIFT PIVOT BUSHING @ FLOOR TUNNEL STIFFENER LID 6 x l . O m m  
@ O-RINGS Replace. @ FLOATING COLLAR 9.8 N.m (1.0 kgf-m, 7.2 IbfW 
@ SHIFT LEVER BALL SEAT @3 FLOATING RUBBER B B: 8 x  1.25 m m  
@ SHIFT LEVER PIVOT @ SHIFT LEVER BRACKET 22 N.m (2.2 kgf.m. 16 Ibf.ft) 
@ CUSHION BALL @ SHIFT WIRE PLATE Replace. C: 6 x l . O m m  
@ SHIFT LEVER BUSHING C @ COTTER PIN Replace. 9.8 N.m (1.0 kgf-m, 7.2 Ibf.ft) 
@ SELECT LINK COLLAR 



SUPPLEMENTAL RESTRAINT SYSTEM (SRS) 
(If automatic transmission maintenance i s  required) 

Some model versions of  the Accord Coupe include a driver's airbag, located in the steering wheel hub, and a front 
passenger's airbag, located in the dashboard above the glove box. Information necessary to  safely service the SRS 
is included in  this Shop Manual. Items marked with an asterisk (*) o n  the contents page include, or  are located near, 
SRS components. Servicing, disassembling or replacing these items wi l l  require special precautions and tools, and 
should therefore be done by an authorized Honda dealer. 

To avoid rendering the SRS inoperative, which could lead t o  personal injury or death i n  the event of a severe 
frontal collision, all SRS service work must be performed by  an authorized Honda dealer. 
Improper service procedures, including incorrect removal and installation of the SRS, could lead t o  personal 
injury caused by  unintentional activation of the airbags. 
All SRS electrical wiring harnesses are covered w i th  yellow insulation. Related components are located in the 
steering column, front console. dashboard. dashboard lower panel, and in the dashboard above the glove box. 
Do not use electrical test equipment on these circuits. 
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Description 

The Automatic Transmission is a combination of a 3-element torque converter and triple-shaft electronically controlled 
automatic transmission which provides 4 speeds forward and 1 speed reverse. The entire unit is positioned in line with the 
engine. 

Torque Converter, Gears and Clutches 
The torque converter consists of a pump, turbine and stator assembled in a single unit. 
They are connected to  the engine crankshaft so they turn together as a unit as the engine turns. Around the outside of the 
torque converter is a ring gear which meshes with the starter pinion when the engine is being started. The entire torque 
converter assembly serves as a flywheel while transmitting power to  the transmission mainshaft. 
The transmission has three parallel shafts: the mainshaft, the countershaft, and the secondary shaft. The mainshaft is in line 
with the engine crankshaft. 
The mainshaft includes the clutches for 3rd, and 4th, and gears for 3rd. 4th, Reverse and Idler (Reverse gear is integral with 4th 
gear). 
The countershaft includes the 1st-hold clutch and gears for 2nd, 3rd, 4th, Reverse, 1st and Idler. 
The secondary shaft includes the 1st and 2nd clutches, and gears for 2nd, 1st and Idler. 
The 4th and reverse gears can be locked to the countershaft at its center, providing 4th gear or Reverse, depending on which 
way the selector is moved. 
The gears on the rnainshaft are in constant mesh with those on the countershaft and the secondary shaft. When certain 
combinations of gears in the transmission are en a ed by the clutches, power is transmitted from the mainshaft t o  the 
countershaft to  provide ,PI, m, and Hpos i t i ons .  

Electronic Control 
The electronic control system consists of the Transmission Control Module (TCM), sensors, and four solenoid valves. Shift- 
ing and lock-up are electronically controlled for comfortable driving under all conditions. 
The TCM is located below the dashboard, under the front lower panel on the passenger's side. 

Hydraulic Control 
The valve bodies include the main valve body, secondary valve body, servo body, regulator valve body, throttle valve body 
and Ist/2nd accumulator body. They are bolted to the torque converter housing as an assembly. 
The main valve body contains the manual valve, 1-2 shift valve, 2-3 shift valve, cooler relief valve, lock-up shift valve, lock- 
up control valve, main orifice control valve, modulator valve, CPC valve and oil pump gears. 

The secondary valve body includes the 4th exhaust valve, 3rd kick-down valve, 3-4 shift valve, servo control valve, orifice 
control valve and the 2nd orifice control valve. 

The servo body contains the accumulator pistons and servo valve. The regulator valve body contains the regulator valve, 
torque converter check valve, and lock-up timing valve. The throttle valve body contains the throttle valve 6 and relief valve. 
Fluid from the regulator passes through the manual valve t o  the various control valves. 

The clutches receive oil from their respective feed pipes or internal hydraulic circuit. 

Shift Control Mechanism 
Input from various sensors located throughout the car determines which shift control solenoid valve the TCM will activate. 
Activating a shift control solenoid valve changes modulator pressure, causing a shift valve to  move. This pressurizes a line t o  
one of the clutches, engaging that clutch and its corresponding gear. 

Lock-u Mechanism 
I n d p o s i t i o n ,  in 2nd. 3rd and 4th, a n d m  position in 3rd, pressurized fluid is drained from the back of the torque converter 
through an oil passage, causing the lock-up piston to be held against the torque converter cover. As this takes place, the 
mainshaft rotates at the same speed as the engine crankshaft. Together with hydraulic control, the TCM optimizes the timing of 
the lock-up mechanism. 
The lock-up valves control the range of lock-up according to  lock-up control solenoid valves A and B, and throttle valve 6. 
When lock-up control solenoid valves A and 6 activate, modulator pressure changes. Lock-up control solenoid valves A and B 
are mounted on the torque converter housing, and are controlled by the TCM. 

(cont'd) 



Description 
- (cont'd) 

Gear Selection 
The selector lever has seven positions: PARK, REVERSE, NEUTRAL, 1 st through 4th gear ranges, 
1st through 3rd gear ranges, 2nd gear and 1 st gear. 

Starting is possible only in a n d m  positions through the use of a slide-type, neutral-safety switch. 

Automatic Transaxle (AITI Gear Position Indicator 
The A/T gear position indicator in the instrument panel shows which gear has been selected without having to  look down 
at the console. 

14-4 

Position 

PARK 

REVERSE 

NEUTRAL 

DRIVE 
(1st through 
4th) 

DRIVE 
(1 st through 
3rd) 

SECOND 

FIRST 

Description 

Front wheels locked; parking pawl engaged with parking gear on countershaft. All clutches released. 

Reverse; reverse selector engaged with countershaft reverse gear and 4th gear clutch locked. 

All clutches released. 

General driving; starts off in Ist,  shifts automatically t o  2nd, 3rd, then 4th, depending on vehicle speed 
and throttle position. Downshift throu h 3rd, 2nd and 1st on deceleration t o  stop. The lock-up 
mechanism comes into operation i n d p o s i t i o n  in 2nd. 3rd and 4th speed. 

For rapid acceleration at highway speeds and general driving; up-hill and down-hill driving; starts off in 
l s t ,  shifts automatically to 2nd. then 3rd, depending on vehicle speed and throttle position. 
Downshifts through 2nd t o  1st on deceleration to  stop. The lock-up mechanism comes into operation 
in 3rd speed. 

For engine braking or better traction starting off on loose or slippery surfaces; stays in 2nd gear, does 
not shift up or down. 

For engine braking; stays in 1st gear, does not shift up. 



I \ SPEED SENSOR 

I MAINSHAFT 

COUNTERSHAFT 



Description 
I * 1- - _ - uurcnes 

The four-speed automatic transmission uses hydraulically actuated clutches to engage or disengage the transmission gears. 
When clutch pressure is introduced into the clutch drum, the clutch piston is applied. This presses the friction discs and 
steel plates together, locking them so they don't slip. Power is then transmitted through the engaged clutch pack to its 
hub-mounted gear. 
Likewise, when clutch pressure is bled from the clutch pack, the piston releases the friction discs and steel plates, and they 
are free to slide past each other while disengaged. This allows the gear to spin independently on its shaft, transmitting no power. 

I st Clutch 
The 1st clutch engagestdisengages 1st gear, and is located at the center of the secondary shaft. 
The 1st clutch is joined back-to-back to the 2nd clutch. 
The 1st clutch is supplied clutch pressure by its oil feed pipe within the secondary shaft. 

I st-hold Clutch 
The 1st-hold clutch engagestdisengages 1st-hold or position, and is located at the end of the countershaft, just behind 
the torque converter housing. The 1st-hold clutch is supplied clutch pressure by its oil feed pipe within the countershaft. 

2nd Clutch 
The 2nd clutch engagestdisengages 2nd gear, and is located at the center of the secondary shaft. The 2nd clutch is joined back- 
to-back to the 1st Autch. The 2nd clutch is supplied clutch pressure through the secondary shaft by a circuit connected to the 
internal hydraulic circuit. 

3rd Clutch 
The 3rd clutch engageddisengages 3rd gear, and is located at the center of the mainshaft. 
The 3rd clutch is joined back-to-back to the 4th clutch. 
The 3rd clutch is supplied clutch pressure through the mainshaft by a circuit connected to the regulator valve body. 

4th Clutch 
The 4th clutch engagestdisengages 4th gear, as well as reverse gear, and is located at the center of the mainshaft. The 
4th clutch is joined back-to-back to the 3rd clutch. The 4th clutch is supplied clutch pressure by its oil feed pipe within 
the mainshaft. 

One-way Clutch 
The one-way clutch is positioned between the countershaft 1st gear and 3rd gear, with the 3rd gear splined to  the countershaft. 
The 1st gear provides the outer race surface, and the 3rd gear provides the inner race surface. The one-way clutch locks up 
when power is transmitted from the mainshaft 1st gear to the countershaft 1st gear. 
The I st clutch and gears remain engaged in the 1 st, 2nd, 3rd, and 4th gear ranges in the 14, or position. 

However, the one-way clutch disengages when the 2nd, 3rd, or 4th clutchestgears are applied in the Im, 1031 or PO- 
sition. 
This is because the increased rotational speed of the gears on the countershaft overrides the locking "speed range" of the 
one-way clutch. Thereafter, the one-way clutch free-wheels with the 1st clutch still engaged. 

COUNTERSHAFT 1ST GEAR 

LOCKS 

F % SPR AG 

FREE 

COUNTERSHAFT 3RD GEAR NOTE: 
View from right side cover side. 



COUNTERSHAFT 
COUNTERSHAFT 3RD GEAR MAINSHAFT 

4TH CLUTCH 
TORQUE CONVERTER 

MAINSHAFT 
LOCK-UP PISTON REVERSE GEAR 

DRIVE PLATE 
MAINSHAFT 
IDLER GEAR 

MAINSHAFT 
REVERSE SELECTOR 

SELECTOR HUB 

COUNTERSHAFT 
IDLER GEAR 

COUNTERSHAFT 

ONE-WAY CLUTCH 

FINAL DRIVE GEAR PARKING GEAR 

1 ST-HOLD CLUTCH 

COUNTERSHAFT 

SECONDARY SHAFT REVERSE GEAR 

SECONDARY SHAFT 
FINAL DRIVEN GEAR IST GEAR 



Description 

1 

4TH 0 x "0 x x x 0 0 X '  x 

IST 0 X 0 0 X X X X X X 

2ND 0 x "0 x 0 x x x x x 

3R D 0 x "0 x x 0 x x x x 

El 0 X "0 X 0 X X X X X 

El 0 0 0 0 X X X X X X 



Position 
Hydraulic pressure is not applied to  the clutches. Power is not transmitted to the countershaft. 

Position 
Hydraulic pressure is not applied to  the clutches. Power is not transmitted to  the countershaft. The countershaft is locked 
by the parking brake pawl interlocking the parking gear. 

TORQUE CONVERTER 

\ 

SHAFT 

SECONDARY SHAFT 
IDLER GEAR 



Description 

r Power Flow (cont'd) 

Position 

In position, hydraulic pressure is applied to the 1st clutch and 1st-hold clutch. 

The power flow when accelerating is as follows; 

1.  Engine power transmitted from the torque converter drives the mainshaft idler gear, countershaft idler gear and secon- 
dary shaft idler gear. 

2. Hydraulic pressure is applied to the 1st clutch on the secondary shaft, and power is transmitted via the 1st clutch 
to the countershaft I st gear. 

3. Hydraulic pressure is also applied to the 1 st-hold clutch on the countershaft. Power transmitted from the secondary 
shaft I st gear is conveyed to the one-way clutch and the 1st-hold clutch. The one-way clutch is used to drive the 
countershaft via the countershaft 3rd gear, and the 1st-hold clutch drives the countershaft. 

4. Power is transmitted to the final drive gear, which in turn drives the final driven gear. 

TORQUE CONVERTER COUNTERSHAFT ONE-WAY CLUTCH 

\ 1ST GEAR 
\ I COUNTERSHAFT 

3RD GEAR 

FINAL DRIV 



Position 

The power f low when decelerating as follows; I 
1 .  Hydraulic pressure is applied to  the 1st clutch and 1st-hold clutch, and rolling resistance from the road surface goes 

through the front wheels to  the final drive gear, then to  the secondary shaft idler gear. I 
2. The one-way clutch disengages at this time because the application of torque is reverse. I 
3. The counterforce conveyed to the secondary shaft idler gear turns the mainshaft idler gear via the countershaft idler 

gear. As a result, engine braking can be obtained with 1st gear. 

TORQUE CONVERTER 
?ST-HOLD CLUTCH 

I 
COUNTERSHAFT 

MAINSHAFT IDLER GEAR 

MAINSHAFT 

COUNTERSHAFT 
IDLER GEAR 

COUNTERSHAFT 

FINAL DRIVE GEAR 

SECONDARY SHAFT 

SHAFT 

1 ST CLUTCH 
FINAL DRIVEN GEAR 

SECONDARY SHAFT 
1ST GEAR 



Description 

r Power Flow (cont'd) 

Position 

Position is provided t o  drive 2nd speed only 

1. Hydraulic pressure is applied to  the 2nd clutch on the secondary shaft, and power is transmitted via the 2nd clutch 
to  the secondary shaft 2nd gear. 

2. Power transmitted from the secondary shaft 2nd gear is conveyed to  the countershaft 2nd gear, and drives the coun- 
tershaft. 

3. Power is transmitted to  the final drive gear, which in turn drives the final driven gear. 

NOTE: Hydraulic pressure is also applied t o  the 1st clutch, but since the rotation speed of the 2nd gear exceeds that 
of  the 1st gear, power from 1st gear is cut off at the one-way clutch. 

TORQUE CONVERTER 

\ COUNTERSHArT 2ND GEAR 

FINAL 

I SECONQARY SHAFT 

FINAL DRIVEN GEAR/ 
2ND CLUTCH 2ND GEAR 



In or position. the optimum gear is automatically selected from ls t ,  2nd. 3rd, and 4th speeds, according to  con- 
ditions such as the balance between throttle opening (engine load) and vehicle speed. 

( or Position, 1st speed I 
1. Hydraulic pressure is applied to  the 1st clutch, and power is transmitted via the 1st clutch to  the secondary shaft 

1st gear. 

2. Power transmitted to  the secondary shaft 1 st gear is conveyed via the countershaft 1st gear t o  the one-way clutch. 
The one-way clutch is used to  drive the countershaft. 

3. Power is transmitted to the final drive gear, which in turn drives the final driven gear. 

NOTE: In ( or (D3( position, hydraulic pressure is not applied to  the 1st-hold clutch. 

FINAL 

FINAL DRIVEN GEAR I 



Description 

r Power Flow (cont'd) 

) or Or Position, 2nd speed 

1.  Hydraulic pressure is applied t o  the 2nd clutch, and power is transmitted via the 2nd clutch t o  the  secondary shaft 
2nd gear. 

2. Power transmitted t o  the secondary shaft 2nd gear is conveyed t o  the countershaft 2nd gear, and drives the coun- 
tershaft. 

3. Power is transmitted to t he  final drive gear, wh ich  in turn drives the  final driven gear 

NOTE: In or (D3 position, 2nd speed, hydraulic pressure is also applied t o  the 1st clutch, but  since the rotation speed 
of  2nd gear exceeds that  o f  1st  gear, power f rom 1st  gear is  cut  o f f  a t  the one-way clutch. 

TORQUE CONVERTER 

FINAL DRIVE 



or ID3] Position, 3rd speed 

1. Hydraulic pressure is applied to the 3rd clutch, and power is transmitted via the 3rd clutch to the mainshaft 3rd gear. 

2. Power transmitted to the m'ainshaft 3rd gear is conveyed to the countershaft 3rd gear, and drives the countershaft. 

3. Power is transmitted to the final drive gear, which in turn drives the final driven gear. 

NOTE: In or position, 3rd speed, hydraulic pressure is also applied to the 1 st clutch, but since the rotation speed 
of 3rd gear exceeds that of 1st gear, power from 1st gear is cut off at the one-way clutch. 

TURQUE CONVERTER 

MAINSHAFT 
3RD GEAR 3RD CLUTCH 

MAINSHAFT 

COUNTERSHAFT 

FINAL DRIVE GEAR 

COUNTERSHAFT 3RD GEAR 
FINAL DRIVEN GEAR 

(cont'd) 



Description 

r Power Flow (cont'd) 

Position, 4th speed 

1.  Hydraulic pressure is applied to the 4th clutch, and power is transmitted via the 4th clutch to the mainshaft 4th gear. 

2. Power transmitted to the mainshaft 4th gear is conveyed t o  the countershaft 4th gear, and drives the countershaft 
via the reverse selector hub. 

3. Power is transmitted to the final drive gear, which in turn drives the final driven gear. 

NOTE: In position, 4th speed, hydraulic pressure is also applied t o  the 1st clutch, but since the rotation speed of 
4th gear exceeds that of 1st gear, power from 1st gear is cut off at the one-way clutch. 

TORQUE CONVERTER 

4TH CLUTCH 

FINAL DRIVE 

FINA 



Position I 
1 .  Hydraulic pressure is switched by the manual valve to  the servo valve, which moves the reverse shift fork to  the 

reverse position. The reverse shift fork engages with the reverse selector, reverse selector hub and the countershaft 
reverse gear. 

2. Hydraulic pressure is also applied t o  the 4th clutch. Power is transmitted from the rnainshaft reverse gear via the 
reverse idler gear to the countershaft reverse gear. 

3. The rotation direction of the countershaft reverse gear is changed via the reverse idler gear. I 
4. Power is transmitted to the final drive gear, which in turn drives the final driven gear. 

FINAL 
GEAR 

IDLER 

FINAL 

OUNTERSHAFT 
EVERSE GEAR 



Description 

r Electronic Control System 

Electronic Control System 
The electronic control system consists of the Transmission Control Module (TCM), sensors, and four solenoid valves. 
Shifting and lock-up are electronically controlled for comfortable driving under all conditions. 
The TCM is located below the dashboard, under the front lower panel on the passenger's side. 

TCM 

Throttle Position Shift Control 

Shift Control 

KH model 

Engine Speed 



Lock-up Control 
From sensor input signals, the TCM determines whether to turn the lock-up ON or OFF and activates lock-up control 
solenoid valve A and/or B accordingly. 
The combination of driving signals to lock-up control solenoid valves A and B is shown in the table below. 

Shift Control 
The TCM instantaneously determines which gear should be selected by various signals sent from sensors, and actuates 
the shift control solenoid valves A and B control shifting. Also, a Grade Logic Control System (KH model) has been 
adopted to control shifting in ( position while the vehicle is ascending or descending a slope, or reducing speed. 

(cont'd) 

B 

OFF 

OFF 

ON 

ON 

Duty operation 
OFFHON 

Lock-up control Solenoid valve 
A 

Lock-up condition 

Lock-up OFF 

Lock-up, slight 

Lock-up, half 

Lock-up, full 

Lock-up 
during deceleration 

B 

ON 

ON 

OFF 

OFF 

ON 

OFF 

OFF 

OFF 

ON 

ON 

ON 

ON 

A 

OFF 

ON 

ON 

OFF 

ON 

ON 

ON 

Shift control solenoid valve 

Position (gear) 

E!4 

(1st) 

(2nd) 

(3rd) 

(4th) 

Pi (2nd) 

m- (I st) 

0 (Reverse) 



Description 

r Electronic Control System (cont'd) 

GRADE LOGIC CONTROL SYSTEM (KH model) 

How it works: 
The TCM compares actual driving conditions with driving conditions memorized in the TCM, based on the input from 
the vehicle speed sensor, throttle position sensor, engine coolant temperature sensor, barometric pressure sensor, brake 
switch signal and select lever position signal, to control shifting while a vehicle is ascending or descending a slope, or 
reducing speed. 

SENSORS SIGNALS DETECTED TCM 

VI 
c 
0 .- .. .- 
'0 
c 
0 
0 
ZS) 

+ 

Judgement of Controlling Area 

1 I I 

- 

- 

- 
Calculation 
of actual 
acceleration 

-- 

.- > .- 
2 

- 

Driving Resistance 

P 

Vehicle Speed 
Sensor 

- 
Throttle Position 
Sensor 

Detection of 
standard 
acceleration 
(in 

- 

- 

(KH, KK models) Calculation 
Of decelera- 
tion 

I I 
Calculation of gradient 

I I 

Selection of Shifting Mode 

I I 

u 
- 

Flat road mode 
Ascending mode 
(Fuzzy logic) 
w Gradual Ascending 

mode 
Steep Ascending mode 

P 

Barometric 
Pressure Sensor 

Coolant 
Temperature 

Normal 
mode 
De- 
celeration - 

- 

Engine Coolant 
Temperature Sensor 

1 Position 

I 
I 

Automatic 4 Speeds 

- 

- - - AIT Gear Position 
Switch 



Ascending Control 

When the TCM determines that the vehicle is climbing a hill in position, the system extends the engagement area 
of 3rd gear t o  prevent the transmission from frequently shifting between 3rd and 4th gears, so the vehicle can run smooth 
and have more power when needed. 

NOTE: Shift schedules between 3rd and 4th gear are stored in the TCM to enable the transmission to  automatically 
select the most suitable gear according to  the magnitude of a gradient by Fuzzy Logic. 

Descending Control 

When the TCM determines that the vehicle is going down a hill in position, the shift-up speed from 3rd t o  4th gear 
when the throttle is closed becomes faster than the set speed for flat road driving to  widen the 3rd gear driving area. 
This, in combination with engine braking from the deceleration lock-up, achieves smooth driving when the vehicle is 
descending. 

There are two  ascending modes with different 3rd gear driving areas according to  the magnitude of a gradient stored 
in the TCM. 

When the vehicle is in 4th gear, and you are decelerating on a gradual hill, or when you are applying the brakes on a 
steep hill, the transmission will downshift to 3rd gear. When you accelerate, the transmission will then return to 4th gear. 

O h  

100 

m .- 
C 

P STEEP ASCENDING MODE 
50 

L 

e 

,DECELERATION MODE 

GRADUAL ASCENDING MODE 

0 100 Kmlh 
(62) Vehicle Speed (mph) 

Deceleration Control 

When the vehicle goes around a corner, and needs to  decelerate first and then accelerate, the TCM sets the data for 
deceleration control to reduce the number of times the transmission shifts. When the vehicle is decelerating from speeds 
above 27 rnph (43 km/h), the TCM shifts the transmission from 4 th  to 2nd earlier than normal to cope with upcoming 
acceleration. 

NOTE: 
Fuzzy Logic: Fuzzy logic is a form of artificial intelligence that lets computers respond to  changing conditions much like 
a human mind would. 

(cont'd) 



Description 
- Electronic Control System (cont'd) 

Circuit Diagram and Terminal Locations 
IG SWITCH TCM 

SH A 

I TP + 1 SENSOR 

+ 1 TP : THROTTLE POSITION 
2 ECT : ENGINE COOLANTTEMPERATURE 

1 -L:CT 2 sETR:: 

TW 

SCS scs 
ECM 

AlC COMPRESSOR 
CLUTCHRELAY 

ACCL 

AFSA 

AFSB 

FAS LC A 

LG 

MAINSHAFT 
SPEED 

NM 

SENSOR NMSG 

I 
COUNTERSHAFT I 
SPEED 
SENSOR 

I 

VEHICLE 

NE 

SHIFT CONTROL 
SOLENOID VALVE A 

SHIFT CONTROL 
SOLENOID VALVE B 

LOCK-UP CONTROL 
SOLENOID VALVE A 

BRAKE SWITCH 

A K  GEAR POSITION INDICATOR 
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- Hydraulic Control 

The valve body includes the main valve body, the regulator valve body, the throttle valve body, the secondary valve 
body, the servo body and ls t /2nd accumulator body. 
The oil pump is driven by splines on the right end of the torque converter which is attached to the engine. Oil flows 
through the regulator valve t o  maintain specified pressure through the main valve body to the manual valve and the servo 
body, directing pressure to each of the clutches. 
The shift control solenoid valves A/B and the lock-up control solenoid valves A/B are bolted on the outside of the torque 
converter housing. 

1 ST12ND ACCUMULATOR 
BODY 

(cont'd) 



Description 

r Hydraulic Control (cont'd) 

I Main Valve Body 

The manual valve, 1-2 shift valve, 2-3 shift valve, lock-up control valve, lock-up shift valve, cooler relief valve, modulator 
valve, clutch pressure control (CPC) valve and main orifice control valve are all assembled in the main valve body. 
The primary function of this valve body is switching oil pressure on and off and controlling the hydraulic pressure going 
t o  the hydraulic control system. 

CPC VALVE, 
MAIN ORIFICE CONTROL 

MODULATOR VALVE 

COOLER RELIEF VALVE 

1-2 SHIFT VALVE 

LOCK-UP SHIFT 
VALVE 

MANUAL 

LOCK-UP CONTROL 
VALVE 

MAIN VA&E BODY 2-3 SH~FT VALVE 

VALVE 

VALVE 

I Regulator Valve Body 

The regulator valve body is located on the main valve body. The regulator valve body consists of the regulator valve, 
torque converter check valve and lock-up timing valve. 

REGULATOR VALVE BODY 

REGULATOR VALVE 

LOCK-UP TIMING VALVE TORQUE CONVERTER 
CHECK VALVE 



Regulator Valve 
The regulator valve maintains a constant hydraulic pressure sent from the oil pump t o  the hydraulic control system, while also 
furnishing oil to  the lubricating system and torque converter. 
Oil flows through B and B'. The oil which enters through B flows through the valve orifice to  A, pushing the regulator valve t o  
the right. According t o  the level of hydraulic pressure through B, the position of the valve changes, and the amount of the oil 
through B' from D also changes. This operation is continued, maintaining line pressure. 

(ENGINE NOT RUNNING) (ENGINE RUNNING) 

To TORQUE CONVERTER 

To RELIEF VALVE 

Stator Reaction Hydraulic Pressure Control 
Hydraulic pressure increase according to torque is performed by the regulator valve using stator torque reaction. The stator 
shaft is splined in the stator, and its arm end contacts the regulator spring cap. When the car is accelerating or climbing (Torque 
Converter Range), stator torque reaction acts on the stator shaft, and the stator arm pushes the regulator spring cap in the + 
direction in proportion to  the reaction. The stator reaction spring compresses, and the regulator valve moves to  increase the 
regulated control pressure or line pressure. Line pressure is maximum when the stator reaction is maximum. 

(cont'dl 

REGULATOR VALVE 

STATOR REACTION SPRING 

REGULATOR SPRING CAP 

STATOR STATOR SHAFT ARM 
(Inside torque converter) 

STATOR SHAFT 



Description 

r Hydraulic Control (cont'd) 

1 Secondary Valve Body 

The secondary valve body is located on the main valve body. The servo control valve, orifice control valve, 2nd orifice 
control valve, 4th exhaust valve, 3-4 shift valve and 3rd kick-down valve are assembled in the secondary valve body. 

I /3RD KICK-DOWN VALVE 

3-4 SHIFT VALVE 

SERVO CONTROL VALVE 
4TH EXHAUST VALVE 

2ND ORIFICE CONTROL VALVE SECONDARY VALVE BODY 

ORIFICE CONTROL VALVE / 

I Throttle Valve Body 

The throttle valve body is located on the regulator valve body. The throttle valve body contains the throttle valve B, throt- 
tle long valve and relief valve. 

I ,THROTTLE VALVE B 

THROTTLE VALVE BODY 

RELIEF VALVE 

LONG VALVE 



Servo Body 

The servo body is located on the secondary valve body. The servo valve is integrated with the shift fork shaft, 3rd ac- 
cumulator piston, 4th accumulator piston and 1st-hold accumulator piston, which are assembled in the servo body. 

1 ST-HOLD ACCUMULATOR 
PISTON 

SERVO VALVElSHlFT FORK SHAFT 
4TH ACCUMULATOR 
PISTON 

3RD ACCUMULATOR PISTON 

Istl2nd Accumulator Body 

The Ist/2nd accumulator body is located on the torque converter housing beside the main valve body. This body con- 
tains the 1st and 2nd accumulator pistons. 

1 ST ACCUMULATOR PISTON 

2ND ACCUMULATOR PISTON 1 STIPND ACCUMULATOR BODY 

(cont'd) 



Description 
- Hydraulic Flow 

General Chart of  Hydraulic Pressure 

-E 
Line Pressure 

Oil Pump - Regulator Valve Torque Converter Pressure 

Lubrication Pressure 

Distribution o f  Hydraulic Pressure 

-E 
Line Pressure 

Regulator Valve Torque Converter Pressure 

Lubrication Pressure 

Manual Valve To select Line Pressure 

Modulator Valve Modulator Pressure 

1-2 Shift Valve 

3- 2-3 Shift Valve Clutch Pressure 

3-4 Shift Valve 

Throttle Valve B Throttle €5 Pressure 
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1 
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3 

3' 
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4 

4' 
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6 
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6" 

9 

10 

DESCRIPTION OF PRESSURE 

LINE 

LINE 

LINE 

LINE 

LINE 

LINE 

LINE 

LINE 

MODULATE 

MODULATE (DUTY CONTROL) 

MODULATE 
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1ST CLUTCH 

NO. 

15  

16  

18  

20  

21  

25  

3 0  
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41  

55 

56 

57  

DESCRIPTION OF PRESSURE 

1 ST-HOLD CLUTCH 

1 ST-HOLD CLUTCH 

LINE 

2ND CLUTCH 

2ND CLUTCH 

LINE 

3RD CLUTCH 

3RD CLUTCH 

4TH CLUTCH 

4TH CLUTCH 

THROTTLE B 

THROTTLE B 
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58  

9 0  
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9 2  
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9 4  
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96 
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x 

DESCRIPTION OF PRESSURE 

THROTTLE B 

TORQUE CONVERTER 

TORQUE CONVERTER 

TORQUE CONVERTER 

OIL COOLER 

TORQUE CONVERTER 
- 

LUBRICATION 

TORQUE CONVERTER 

TORQUE CONVERTER 

SUCTION 
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(N( Position 
As the engine turns, the oil pump also starts to  operate. Automatic transmission fluid (ATF) is drawn from (99) and dis- 
charged into (1). Then, ATF pressure is controlled by the regulator valve and becomes the line pressure ( I ) .  The torque 
converter inlet pressure (92) enters (94) of the torque converter through the orifice and discharges into (90). 
The torque converter check valve prevents the torque converter pressure from rising. 
Under this condition, the hydraulic pressure is not applied t o  the clutches as the manual valve stops line pressure ( I ) .  

NOTE: 
When used, "left" or "right" indicates direction on the flowchart. 



Description 

I- Hydraulic Flow (cont'd) 

Position 
The line pressure (1) becomes line pressure (4) at the manual valve and passes to the 1st clutch and 1st accumulator. 
Then line pressure (4) flows through the 1st-hold clutch and 1st-hold accumulator. The power is transmitted only during 
deceleration through the 1st-hold clutch. 

Fluid flows by way of: 
-Line Pressure (4)- 1-2 Shift Valve- 2-3 Shift Valve-3rd Clutch Pressure (3114 3-4 Shift Valve-4th Clutch Pressure 
(41)- Manual Valve-1st-hold Clutch Pressure (1 61-3 1st-hold Clutch 

The modulator pressure (6) is supplied to the 1-2 and 2-3 shift valves. 
The line pressure (1 ) also flaws to throttle valve B. 

NOTE: 
When used, "left" or "right" indicates direction on the flowchart. 



Position 
The line pressure 
to  the 2nd clutch. 

(1) becomes line pressure (4) as it passes through the manual valve. It then goes through line (20) 
Also, line pressure (1) goes to the modulator valve through the filter and becomes the modulator pres- 

sure (6). Modulator pressure (6) is not supplied to  the 1-2, 2-3 and 3-4 shift valves. 
Line pressure ( 1  also flows to throttle valve 6. 

NOTE: 
When used, "left" or "right" indicates direction on the flowchart. 

I S 7  "OLD CLUTCH 



Description 

r Hydraulic Flow (cont'd) 

1 a or Position 

1. 1st Speed 
The flow of fluid throuth the torque converter circuit is the same as in position. 
The line pressure (1) becomes line pressure (4) and 1st clutch pressure (101. The 1st clutch pressure is applied to  
the 1st clutch and 1st accumulator; consequently, the vehicle will move as the engine power is transmitted. 
The line pressure (1 ) becomes the modulator pressure (6) by the modulator valve and travels to 1-2 and 3-4 shift valves. 
The 1-2 shift valve is moved to the right side because the shift control solenoid valve A is turned off and B is turned 
on by the TCM. This valve stops 2nd clutch pressure and the power is not transmitted to the 2nd clutch. 
Line pressure (4) also flows to the servo valve and line pressure ( 1 )  also flows to throttle valve 6. 

NOTE: 
When used, "left" or "right" indicates direction on the flowchart. 



2. 2nd Speed 
The f low of fluid up the 1-2 and 2-3 shift valves is the same as in 1st speed. As the speed of the car reaches the 
prescribed value, the solenoid valve A is turned on by means of the TCM. As a result, the 1-2 shift valve is moved 
t o  the left and uncovers the port leading t o  the 2nd clutch; the 2nd clutch is engaged. 

Fluid flows by  way of: 
- Line pressure (4) - 1-2 Shift Valve - 2-3 Shift Valve - 2nd Clutch Pressure (21) - 2nd Clutch 

The hydraulic pressure also flows t o  the 1st clutch. However, no power is transmitted because of the one-way clutch. 

NOTE: 
When used, "left" or "right" indicates direction on the flowchart. 

(cont'd) 



Description 

r Hydraulic Flaw (cant 'd) 

3rd Speed 
The flow of fluid up t o  the 1-2.2-3 and 3-4 shift valves is the same as in the 2nd speed. As the speed of the car reaches the 
prescribed value, the shift control solenoid valve B is turned off (shift control solenoid valve A remains on). The 2-3 shift 
valve is then moved to  the left, uncovering the oil port leading t o  the 3rd clutch. Since the 3-4 shift valve is moved to  the 
right to  cover the oil port to  the 4th clutch, the 3rd clutch is turned on. 

Fluid flows by way of: 
-Line Pressure (4) +I-2 Shift Valve 2-3 Shift Valve-3rd Clutch Pressure (31) + 3-4 Shift Valve 
-3rd Clutch Pressure (30) + 3rd Clutch 

The hydraulic pressure also flows to  the 1 st clutch. However, no power is transmitted because of the one-way clutch as in 
the 2nd speed. 

NOTE: 
When used, "left" or "right" indicates direction on the flowchart. 

!ST CLUTCH l R D  CLUTCW 

1RD l i C I  DOWN VALVE 



1 position 
4th Speed 
The flow of fluid up to  the 1-2, 2-3 and 3-4 shift valves is the same as in the 3rd speed. As the speed of the car reaches the 
prescribed value, the shift control solenoid valve A is turned off (shift control solenoid valve B remains off). 
As this takes place, 3-4 shift valve is moved t o  the left and uncovers the oil port leading to  the 4th clutch. Since the 1-2 and 2-3 
shift valves are kept on the left side, the fluid flows through the 4th clutch; the power is transmitted through the 4th clutch. 

Fluid flows by way of: 
-Line Pressure (4) +I-2 Shift Valve + 2-3 Shift Valve-3rd Clutch Pressure (31 ) -+ 3-4 Shift Valve-4th Clutch pressure 
(41) Manual Valve-4th Clutch Pressure (40) -+ 4th Clutch 

The hydraulic pressure also flows to  the 1st clutch. However, no power is transmitted because of the one-way clutch as in 
2nd and 3rd speed. 

NOTE: 
When used, "left" or "right" indicates direction on the flowchart. 

YTC* 

Icont 'dl 



Description 

r Hydraulic Flow (cont'd) 

Position 
The f low o f  fluid through the torque converter circuit is the same as in the position. The fluid (1 ) from the oil pump flows 
through the manual valve and becomes line pressure (3). I t  then flows through the 1-2 shift valve t o  the servo valve (3'1, 
causing the shift fork shaft to  be moved in the reverse direction. 
Under this condition, the shift control solenoid valve A is turned on whereas the valve B is turned off as in 3rd speed i n m  or 
( position. As a result, the 1-2 shift valve is also moved t o  the left. The fluid (3') will f low through the servo valve and 

manual valve t o  the 4th clutch; power is transmitted through the 4th clutch. 

Reverse Inhibitor Control 
When the position is selected while the vehicle is moving forward at a speed over 6 mph (10 krnlh), the TCM 
outputslst signal (A: OFF, 6: ON), and the 1-2 shift valve is moved t o  the right side. The line pressure (3) is intercepted by 
the 1-2 shift valve; consequently, power is not transmitted as the 4th clutch and servo valve are not operated. 

NOTE: 
When used, "left" or "right" indicates direction on the flowchart. 

>ST ACCUMULATOR 



( Position - 
The flow of fluid through the torque converter circuit is the same as in position. The line pressure (1) becomes the line 
pressure (3) as it passes through the manual valve. Then line pressure (3) flows through the 1-2 shift valve to  the servo valve 
and the servo control valve, causing the shift fork shaft to be moved to  the reverse position as in the position. 
However, the hydraulic pressure is not supplied t o  the clutches. The power is not transmitted. 

NOTE: 
When used, "left" or "right" indicates direction on the flowchart. 

IET HOLD CLUTCH 



Description 

r Lock-up System 

Lock-up Clutch 

I .  Operation (clutch on) 
With the lock-up clutch on, the oil in the chamber between the torque converter cover and lock-up piston is drained off, 
and the converter oil exerts pressure through the piston against the torque converter cover. As a result, the converter tur- 
bine is locked to the converter cover. The effect is to bypass the converter, thereby placing the car in direct drive. 

I Power flow 1 
The power flows by way of: 

Engine 
J 
Drive plate 
& 
Torque converter cover 
& 
Lock-up piston 
L 
Damper spring 
J 
Turbine 
J 
Mainshaft 

TORQUE 
COVER 

LOCK-UP PISTON DAMPER SPRING 

CONVERTER 

2. Operation (clutch off1 
With the lock-up clutch off, the oil flows in the reverse of CLUTCH ON. As a result, the lock-up piston moves away from the 
converter cover, and the torque converter lock-up is released. 

I Power flow 1 

Engine 
I 
.L 
Drive plate 
I 

J. 
Torque converter cover 
J 
Pump 
L 
Turbine 
L 
Mainshaft 

TORQUE 
COVER 

TURBINE 
\ , PUMP 

CONVERTER 

To oil cooler 



Solenoid valve 
A B 

Lock-up condition 

Lock-up OFF OFF OFF 

Lock-up, slight ON OFF - 
Lock-up, half ON ON 

Lock-up, full 0 N 0 N 

Lock-up ON Duty operation 
during deceleration OFF -ON 

l n m  position in 2nd, 3rd and 4th, a n d 1  position in 3rd, pressurized fluid is drained from the back of the torque converter 
through an oil passage, causing the lock-up piston t o  be held against the torque converter cover. As this takes place, the 
mainshaft rotates at the same speed as the engine crankshaft. Together with hydraulic control, the TCM optimizes the timing of 
the lock-up system. Under certain conditions, the lock-up clutch is applied during deceleration, in 3rd and 4th speed. 

The lock-up system controls the range of lock-up according t o  lock-up control solenoid valves A and B, and throttle valve B. 
When lock-up control solenoid valves A and B activate, modulator pressure changes. Lock-up control solenoid valves A and B 
are mounted on the torque converter housing, and are controlled by the TCM. 

NOTE: 
When used, "left" or "right" indicates direction on the flowchart. 

SOLENOID VALVE: B 

(cont'd) 



Description 

r Lock-up System (cont'd) 

NO Lock-up 
The pressurized fluid regulated by the modulator works on both ends of the lock-up shift valve and on the left side of 
the lock-up control valve. Under this condition, the pressures working on both ends of the lock-up shift valve are equal 
and the shift valve is moved to the right side by the tension of the valve spring alone. The fluid from the oil pump will 
flow through the left side of the lock-up clutch to the torque converter; i,e., the lock-up clutch is in OFF condition. 

NOTE: 
When used, "left" or "right" indicates direction on the flowchart. 

MODULATOR PRESSURE 

TORQUE CONVERTER 
CHECK VALVE 



Partial Lock-up 
Lock-up Control Solenoid Valve A: ON Lock-up Control Solenoid Valve B: OFF 
The TCM switches the solenoid valve A on t o  release the modulator pressure in the left cavity of the lock-up shift valve. 
The modulator pressure in the right cavity of the lock-up shift valve overcomes the spring force; thus the lock-up shift 
valve is moved to  the left side. 
The modulator pressure is separated to the t w o  passages: 

Torque Converter Inner Pressure: enters into right side to  engage lock-up clutch 
Torque Converter Back Pressure: enters into left side t o  disengage lock-up clutch 

The back pressure (F2) is regulated by the lock-up control valve, whereas the position of the lock-up timing valve is deter- 
mined by the throttle B pressure, tension of the valve spring, and pressure regulated by the modulator. Also the position 
of the lock-up control valve is determined by the back pressure of the lock-up control valve and torque converter pressure 
regulated by the check valve. With the lock-up control solenoid valve B kept off, the modulator pressure is maintained 
in the left end of the lock-up control valve; in other words, the lock-up control valve is moved slightly to  the left side. 
This slight movement of the lock-up control valve causes the back pressure to be lowered slightly, resulting in partial lock-up. 

NOTE: 
When used, "left" or "right" indicates direction on the flowchart. 

MODULATOR PRESSURE 

RELIEF VALVE 

(cont'd) 



Description 

r Lock-up System (cont'd) 

Half Lock-up 
Lock-up Control Solenoid valve A: ON Lock-up Control Solenoid Valve B: ON 
The modulator pressure is released by the solenoid valve 6 ,  causing the modulator pressure in the left cavity of the lock- 
up control valve to lower. 
Also the modulator pressure in the left cavity of the lock-up timing valve is low. However, throttle B pressure is still low 
at this time; consequently, the lock-up timing valve is kept on the right side by the spring force. 
With the lock-up-control solenoid valve B turned on, the lock-up control valve is moved somewhat to the left side, caus- 
ing the back pressure (F2) to lower. This allows a greater amount of the fluid ( F I )  to work on the lock-up clutch so as 
to engage the clutch. The back pressure (F2) which still exists prevents the clutch from engaging fully. 

NOTE: 
When used, "left" or "right" indicates direction on the flowchart. 

-- MODULATOR PRESSURE 

CHECK VALVE 



Full Lock-up 
Lock-up Control Solenoid Valve A: ON Lock-up Control Solenoid Valve B: ON 
When the vehicle speed further increases, the throttle B pressure is increased in accordance with the throttle opening. 
The lock-up timing valve overcomes the spring force and moves to  the left side. Also, this valve closes the oil port leading t o  the 
torque converter check valve. 
Under this condition, the throttle B pressure working on the right end of the lock-up control valve becomes greater than that on 
the left end (modulator pressure in the left end has already been released by the solenoid valve 6); i.e., the lock-up control valve 
is moved to the left. As this happens, the torque converter back pressure is released fully, causing the lock-up clutch to  be 
engaged fully. 

NOTE: 
When used, "left" or "right" indicates direction on the flowchart. 

f-- MODULATOR PRESSURE 

SOLENOID VALVE: B 

-THROTTLE B PRESSURE 

RELIEF VALVE 

(cont'd) 



Description 

r Lock-up System (cont'd) 

Deceleration Lock-up 
Lock-up Control Solenoid Valve A: ON 
The TCM switches solenoid valve B on 

Lock-up Control Solenoid Valve B: Duty Operation (ON-OFF) 
and off rapidly under certain conditions. The slight lock-up and half lock-up regions are 

maintained so as to lock the torque converter properly. 

NOTE: 
When used, "left" or "right" indicates direction on the flowchart. 

MODULATOR PRESSURE 

TORQUE CONVERTER 
CHECK VALVE 



Component Locations 

NOTE: LHD type is shown. RHD is similar. 

THROTTLE POSITION (TP) 
VEHICLE SPEED SENSOR 

ENGINE COOLANT 
TEMPERATURE (ECT) SENSOR 

COUNTERSHAFT 
SPEED SEN 

VALVE ASSEMBLY VALVE ASSEMBLY 



Circuit Diagram 

+ 1: F22B1 engine 
+ 2: Except F22Bl engine 

UNDER- HOOD FUSEIRELAY BOX + 3: KH model 

B 

TRANSMISSION CONTROL MODULE ITCM) 

1 SWITCH 

- x - 
G402 G402 
G404 G404 



ECM 

r 3 

m 
* r-----I 

u " v v v v  l y l y  
- 

I I 

n n - 
v 9  v .2 V 

I I 
I I  
I I 

I I  I  I 

LT WHTIRED 

v 

AIC 
COMPRESSOR 
CLUTCH 
RELAY 

GRNIBLK 

n 

Dl8 
" 

A22 D9 D l 3  D l 1  D l 6  ;-!%-J D6 
V " 

0 7  D5 A25 A26 

TRANSMISSION CONTROL MODULE (TCM) 

D l 7  D l 5  D l 9  D l 2  A6 A 4  A5 A 3  
r\ " n U V " * 

Y  

I 
BLUIGRN BLUNEL ,EL I BLUNEL I I 

WHTJBLU 
I 

GRN 

-., 

ORNIBLU 

n 
VEHICLE SPEED 
SENSOR 

, SPEEDOMETER 

REDIBLU 

A 

GRNIBLK 

ORN 

u 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

BRNIWHT 
I 
I 
I 
I 
I 
I 
I 

A ~ A A I A ~ A  
I 

I 
I 

( I  

I  

4 ,  ( )  

I 

I 

I RED 
I POSITION COOLANT 
I 
I 

BLUNVHT I REDIBLK 
I 

- 
I REDNHT 
I G l O l  
I 

" 1 "  
A d - -  

I 

A B 

GRNMlHT 

A 

COUNTERSHAFT MAINSHAFT 
SPEED SENSOR SPEED SENSOR 

B 

I I - - 

3 TCM Terminal Locations 

LOCK - UP CONTROL 
SOLENOID VALVE 

SHIFT CONTROL 
SOLENOID VALVE 



Troubleshooting Procedures 

When the TCM senses an abnormality in the input or output systems, the [041 indicator light in the gauge assembly will 
blink. 
When the Service Check Connector (located under the dash on the passenger side) is connected with the special tool 
as shown, the ( indicator light will blink the Diagnostic Trouble Code (DTC) when the ignition switch is turned on. 

When the a indicator light has been reported on, connect the Service Check Connector with the special tool. 
Then turn on the ignition switch and observe the indicator light. 

GAUGE ASSEMBLY DATA LINK 
CONNECTOR ( 3 P )  
NOTE: 
Do not attach 

RT CONNECTOR 
07PAZ-0010100 

SERVICE CHECK 
CONNECTOR (2Pl 

NOTE: LHD is shown; RHD is similar. 

Codes 1 through 9 are indicated by  individual short blinks, codes 10 through 15 are indicated by  a series of long and 
short blinks. One long blink equals 1 0  short blinks. Add the long and short blinks together t o  determine the code. After 
determining the code, refer to  the electrical system Symptom-to-Component Chart on pages 14-50 and 51. 

short 

n 
See DTCI  

I See DTC2 

I See DTc  1 4 

I U  
long short 

Some PGM-FI problems will also make the ) indicator light come on. After repairing the PGM-FI system, disconnect 
the BACK UP fuse (7.5 A) in the under-hood fuselrelay box for more than 1 0  seconds t o  reset the TCM memory. 

NOTE: Disconnecting the BACK UP fuse also cancels the radio preset stations and the clock setting. Make note of the 
radio presets before removing the fuse so you can reset them. 



TCM Reset Procedure 

1. Turn the ignition switch off. 

2. Remove the No. 39 BACK UP fuse (7.5 A)  from the 
under-hood fuselrelay box for 1 0  seconds t o  reset 
the TCM. 

NOTE: Disconnecting the No. 39  BACK UP fuse also 
cancels the radio preset stations and the clock set- 
ting. Make note of the radio presets before remov- 
ing the fuse so you can reset them. 

BACK UP (7.5 A) FUSE 

FUSEIRELAY BOX 

Final Procedure 

NOTE: This procedure must be done after any 
troubleshooting. 

1. Remove the special tool from the Service Check Con- 
nector. 

2. Reset the TCM. 

3. Set the radio preset stations and clock setting. 

CAUTION: 
All SRS electrical wiring harnesses are covered wi th 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness. connect the short connectors. 
Replace the entire affected SRS harness assembly i f  
it has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical to  LHD type. 

I f  the inspection for a particular failure code requires the 
use of Test Harness (07LAJ-PT3010A or 07LAJ- 
PT30100): 

1. Remove the right door sill molding (see section 20). 

2. Pull the carpet back to expose the TCM. 

3. Remove the ECM cover mounting nuts and turn the 
TCM over (see page 14-85). 

4. Connect the wire harness to  the Test Harness, 
andlor connect the Test Harness to the TCM accord- 
ing t o  the troubleshooting flowchart. 

NOTE: 
Only the A and D terminals of the Test Harness 
are used for AIT troubleshooting. 
Unless otherwise noted, use only the Digital 
Mult i tester, commercial ly available or 
0741 1-0020000, for testing. 

DIGITAL MULTITESTER 
Commercially available or 

A or 
0 

, 
. , . > a ,  ., .,., . I . . % . ,  ,.,,.. .> ,.,, 0 .  m, 0, 08 m.s ~ D ~ , m ~ + s ~ . o ~ . > > ,  

0 0 0 O O O O O ~ O O O O O D 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 S C 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 3 3 0 3 5 5 3  

0 0 0 0 0 C 0 0 0 0 C C 0 0 0 0  .. .. .. ., >.. ...,...., ..,. , ..,, 02 s. e. 0.0 c o  ,O,.O..D . D > O > . .  

Terminal Locations 



Symptom-to-Component Chart 

Number of 
indicator light 
blinks while 

indicator 
Service Check Symptom Possible Cause Refer to  

Connector is 
light page 

connected w i th  
the special tool. 

1 Blinks Lock-up clutch does not Disconnected lock-up control solenoid 
engage. valve A connector 
Lock-up clutch does not Short or open in lock-up control sole- 14-52 
disengage. noid valve A wire 
Unstable idle speed. Faulty lock-up control solenoid valve A 

2 Blinks Lock-up clutch does not Disconnected lock-up control solenoid 
engage. valve B connector 

Short or open in lock-up control sole- 14-54 
noid valve B wire 
Faulty lock-up control solenoid valve B 

3 Blinks or Lock-up clutch does not Disconnected throttle position (TP) sen- 
0 FF engage. sor connector 

Short or open in TP sensor wire 14-56 

Faulty TP sensor 

4 Blinks Lock-up clutch does not Disconnected vehicle speed sensor 
engage. (VSS) connector 

Short or open in VSS wire 
14-57 

Faulty VSS 

5 Blinks Fails t o  shift other than Short in  A/T gear position switch wire 
2nd-4th gears. Faulty A/T gear position switch 
Lock-up clutch does not 14-58 

engage. 

6 OFF Fails t o  shift other than Disconnected A/T gear position switch 
2ndu4 th  gears. connector 
Lock-up clutch does not Open in A/T gear position switch wire 
engage. Faulty A/T gear position switch 14-60 
Lock-up clutch engages 
and disengages alter- 
nately. 

7 Blinks Fails t o  shift (between Disconnected shift control solenoid 
ls t++4th,  2nd-4th or valve A connector 
2nd-3rd gears only). Short or open in shift control solenoid 14-62 
Fails t o  shift (stuck in 4th valve A wire 
gear). Faulty shift control solenoid valve A 

8 Blinks Fails t o  shift (stuck in  1st Disconnected shift control solenoid 
or 4th gears). valve B connector 

Short or open in shift control solenoid 14-64 
valve B wire 
Faulty shift control solenoid valve B 

9 Blinks Lock-up clutch does not Disconnected countershaft speed sen- 
engage. sor connector 

Short or open in the countershaft speed 14-66 
sensor wire 
Faulty countershaft speed sensor 



Possible Cause 

Number of 
indicator light 
blinks while a indicator Refer to 
Service Check Symptom 
Connector is 

light page 

connected with 
the special tool. 

10 Blinks Lock-up clutch does not Disconnected engine coolant tempera- 
engage. ture (ECT) sensor connector 

Short or open in ECT sensor wire 
14-68 

Faulty ECT sensor 

1 1  OFF Lock-up clutch does not Disconnected ignition coil connector 
engage. Short or open in ignition coil wire 14-70 

Faulty ignition coil 

13 Blinks No specific symptom Short or open in BLUIWHT wire be- 
NOTE: A code appears. tween the D3 terminal and ECM 
13 is applicable Faulty barometric pressure (BARO) 
to  KH model. 

14-71 
sensor 
NOTE: The BARO sensor is built into the 
ECM 

14 ~ i i n k s  Transmission jerks hard Short or open in FAS (BRNIWHT) wire 
when shifting. between the Dl 6 terminal and ECM 14-73 

Faulty ECM 

15 OFF Transmission jerks hard Disconnected mainshaft speed sensor 
when shifting. connector 

Short or open in mainshaft speed sensor 14-75 
wire 
Faulty mainshaft speed sensor 

If the self-diagnosis indicator light does not blink, perform an inspection according to  the table below. 

If a customer describes the symptoms for codes 3, (yet the a indicator light is not blinking), 6, 1 1 or 15, i t  will 
be necessary to recreate the symptom by test driving, and then checking the indicator light with the ignition still 
ON. 
If the indicator light displays codes other than those listed above, the TCM is faulty. 
Sometimes the / indicator light and the Malfunction Indicator Lamp (MIL) may come on simultaneously. If so, check 
the PGM-FI system according to  the number of blinks on the MIL, then reset the memory by removing the BACK UP 
fuse in the under-hood fuse/relay box for more than 1 0  seconds. Drive the vehicle for several minutes at speed over 
30 mph (50  kmlh), then recheck the MIL. 

Symptom 

indicator light is on steady, not blinking whenever the ignition is on. 

( indicator light does not come on for 2 seconds after ignition is first 
turned on. 

Lock-up clutch does not have duty operation (ON-OFF). 

Lock-up clutch does not engage. 

Shift lever cannot be moved from position with the brake pedal 
depressed. 

NOTE: Disconnecting the BACK UP fuse also cancels the radio preset stations and the clock setting. Make note of 
the radio presets before removing the fuse so you can reset them. 

Inspection 

- 

- 

Check A/C signal wi th 
AIC on. 

Check brake switch signal. 

Ref .page 

14-77 

14-78 

14-80 

14-81 



Electrical Troubleshooting 
- Troubleshooting Flowchart 

Self-diagnosis ( indicator light 
blinks once. 

Turn the ignition switch ON. 0 

Possible Cause 

Disconnected lock-up control 
solenoid valve A connector 
Short or open in lock-up control 
solenoid valve A wire 
Faulty lock-up control solenoid 
valve A 

Check whether the Malfunction 
Indicator Lamp (MIL) blinks (see 
section 1 1). 

Repair the PGM-FI System (see 
section 11 ). 

( Turn the ignition switch OFF. 1 

Disconnect the 26P and 22P con- 
nectors f rom the TCM. 
Connect the Test Harness "A" 
and "D" connectors to  the wire 
harness only, not to the TCM (see 
page 14-49). 

I 
I Turn the ignition switch ON. I 

Measure the voltage between the 
D l 8  ( + ) a n d A 2 5 o r A 2 6 ( - )  ter- 
minals. 

I Repair open or short in LT GRNl 
Is there approx. 5 V? BLK wire between the Dl8 termi- 

nal and the ECM. 
YES 

Repair short t o  power source i n  
YEL wire between the A 6  termi- 
nal and the lock-up control sole- 
noid valve A. 

00000000000 

00000000000 

To page 14-53 

Measure the voltage between the 
A6  ( + )  and A25  or A26 ( - )  ter- 
minals. 

A 6  I + )  A26 I - )  

I 1 



Measure the resistance between 

A 6  and A25 or A 2 6  terminals. 

LOCK-UP CO 

ASSEMBLY 

Check for open in YEL wire be- 
tween the A6 terminal and the 

(cont'd) 



Electrical Troubleshooting 

r Troubleshooting Flowchart (cont'd) 

Self-diagnosis ) indicator light 
blinks twice. I 

Turn the ignition switch ON. 1, 
Indicator Lamp (MIL) blinks (see 

Possible Cause 

Disconnected lock-up control 
solenoid valve B connector 
Short or open in lock-up control 
solenoid valve B wire 
Faulty lock-up control solenoid 
valve B 

I 

Is the MIL blinking? Repair the PGM-FI System (see 
section 1 1 ). 

Turn the ignition switch OFF. l l  
Disconnect the 26P and 22P con- 
nectors from the TCM. 
Connect the Test Harness "A" 
and "D" connectors t o  the wire 
harness only, not t o  the TCM (see 
page 14-49). 

Turn the ignition switch ON. l l  
Measure the voltage between the 
D 1 8 ( + ) a n d A 2 5 o r A 2 6 ( - ) t e r -  
minals. 

Repair open or short i n  LT GUN1 
BLK wire between the D l  8 terrni- 
nal and the ECM. 

YES 

Measure the voltage between the 
A 4 ( + ) a n d A 2 5 o r A 2 6  ( - 1  ter- 
minals. 

Repair short to  power source in 
GRNlBLK wire between the A 4  
terminal and the lock-up control 

N 0 solenoid valve B. 

I Turn the ignition switch OFF. I 

To page 14-55 



Measure the resistance between 

A 4  and A25  or A26 terminals. 

2P CONNECTOR 
View from 
terminal side. 

LOCK-UP CONT 

Check for open in GRNIBLK wire 
between the A 4  terminal and the 

Replace the lock-up control sole- 

(cont'd) 



Electrical Troubleshooting 

r Troubleshooting Flowchart (cont'd) 

Self-diagnosis ) indicator light 
blinks three times. 

Check whether the Malfunction 
Indicator Lamp (MIL) blinks (see 
section 1 1 ) .  

Possible Cause 

1 

I 

Is' the MIL blinking? 
YES Repair the PGM-FI System (see 

section 1 1 1. 

Disconnected throttle position 
(TP) sensor connector 

Turn the ignition switch OFF. 

Short or open in TP sensor wire 
Turn the ignition switch ON. Faulty TP sensor 

Disconnect the 26P and 22P con- 
nectors from the TCM. 
Connect the Test Harness "A" 
and "D" connectors to  the wire 
harness only, not t o  the TCM (see 
page 14-49). 

1 Turn the ignition switch ON. I 

Measure the voltage between the 
Dl8 ( + ) a n d A 2 5 o r A 2 6  ( - ) te r -  
minals. 

Is there approx. 5 V? 

Turn the ignition switch OFF. 

~2'6 I-) 

Repair open or short in LT GRNl 
BLK wire between the D 18 terrni- 
nal and the ECM. 

Connect the Test Harness "A" 
and "D" connectors t o  the TCM. 

Turn the ignition switch ON. 0 
1 A2i5 ( - ) 

Measure the voltage between the 
D7 ( + )  and A25o r  A26  ( - 1  ter- 
-a 

rninals. 

Repair open or short i n  REDlBLK 
wire between the D7 terminal and 
the TP sensor. 

YES 

Check for loose TCM connectors. 
If necessary, substitute a known- 
good TCM and recheck. 



Self-diagnosis indicator Light 
blinks four times. 

1 Possible Cause I 
Disconnected vehicle speed 
sensor (VSS) connector 
Short or open in VSS wire 
Faulty VSS 

Refer to section 23 for vehicle 
speed sensor (VSS) test. 

- 1  
I YES 

I I 

1 Raise the car. 1 

Shift transmission to @ position. 

Disconnect the 26P and 22P con- 
nectors from the TCM. 
Connect the Test Harness "A" 
and "D" connectors to  the wire 
harness only, not to the TCM (see 
page 14-49). 

Turn the ignition switch ON. 0 
Rotate the front wheel and check 
for voltage between the 09 ( + )  
and A 2 5  or A 2 6  I: - ) terminals. 
Block the other wheel so it does 
not turn. 

Does the voltage 0 V and ap- 
prox. 5  V appear alternately? 

I YES 

Check for loose TCM connectors. 
If necessary, substitute a known- 
good TCM and recheck. 

- 
Make sure lifts, jacks, and safety stands are placed proper- 
ly (see section 1 ). 
Set the parking brake securely and block the rear wheels. 
Jack up the front of the car and support with safety stands. 

wire between the D9 terminal and 
the VSS. If wire is OK, check the 
VSS (see section 23). 

(cont'd) 



Electrical Troubleshooting 
- ,- Troubleshooting Flowchart (cont'd) 

Self-diagnosis indicator light 
blinks five times. 

I 
Short in A/T gear position 
switch wire 
Faulty A/T gear position switch 

Connect the Test Harness be- 
tween the TCM and connectors 

I 

Do any indicators stay on NO 
when the selector lever is 
not in that position? 

Turn the ignition switch ON. 

0 0 0 0 0 0 0 0 0 0 0  
Shift to other than position. 

0 0 0 0 0 0 0 0 0 0 0 0 Q  0 0 0 0 0 0 0 0 0 0 0  

Turn the ignition switch ON. 

The system is OK at this time. 
Check the wire harness for 
damage. 

Measure the voltage between the 
A21 ( + )  and A25 or A26 ( - )  ter- 
minals. 

YES 

Turn the ignition switch OFF. 

Check for short in GRNIRED wire between the A21 terminal 

Is there battery volt and the AIT gear position switch or AIT gear position indi- 
cator. If wire is OK, check for loose TCM connectors. I f  

YES necessary, substitute a known-good TCM and recheck. 

I 

NOTE: Code 5 is caused when 
the TCM receives two gear po- 

Observe the A/T gear position in- 
dicator, and select each position 
separately. 

Check for short in LT GRN wire between the A19 terminal 
and the AIT gear position indicator, or a short in GRNIWHT 
or GRN wires between the AIT gear position indicator and 
the A n  gear position switch. If wires are OK, check for loose 
TCM connectors. If necessary, substitute a known-good TCM 
and recheck. 

To page 14-59 

sition inputs at the same time. 

Shift to other than and po- 
sition. 

Measure the voltage between the 
A1 9 ( + 1 and A25 or A26 ( -  ) ter- 
minals. 

0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 o 0  



From page 14-58 

Sh~ft  to other than a posltlon 

00000000000 

00000000000 

Measure the voltage between the A26 (-1 
A l 7 ( + ) a n d A 2 5 o r A 2 6 ( - ) t e r -  
mlnals 

Check for short in LT GRNIBLK wire between the A17 terminal 

Is there battery voltage? and the AIT gear position switch. If wire is OK, check for loose 
TCM connectors. I f  necessary, substitute a known-good TCM and 

YES recheck. 

Shlft to other than position. 

ooooooooooo 
ooooooooooo 

Measure the voltage between the 
A 1 5 ( + ) a n d A 2 5 o r A 2 6 I - ) t e r -  A26 ( - )  

mlnals. 

Check for short in GRNIBLU wire between the A15 terminal and 

Is there battery voltage? the AIT gear position switch or AIT gear position indicator. If wire 
is OK, check for loose TCM connectors. If necessary, substitute 

YES a known-good TCM and recheck. 

Sh~ft  to other than position. A13 ( + )  A25 ( - 1  
00000000000 

ooooooooooo 

Measure the voltage between the A26 ( -1  
A13 I+ IandA25orA26 ( - ) t e r -  
m~nals. 

Check for short in GRNIYEL wire between the A13 terminal and 

Is there battery voltag the A/T gear position switch or A/T gear position indicator. If wire 
is OK, check for loose TCM connectors. If necessary, substitute 

YES a known-good TCM and recheck. 

Shlft to other than posit~on. 

Measure the voltage between the 
A l l  (+ )andA25orA26( - )  ter- 
minals. 

A26 (-1 

Check for short in LT GRNlWHT wire between the A1  1 terminal 
and the AIT gear position switch or AIT gear position indicator. 
I f  wire is OK, check for loose TCM connectors. I f  necessary, sub- 

YES stitute a known-good TCM and recheck. 

Check for loose TCM connectors. 
If necessary, substitute a known- 
good TCM and recheck. 

(cont'd) 



Electrical Troubleshooting 
Troubleshooting Flowchart (cont'd) 

Self-diagnosis 1 indicator light 
blinks six times. 

Connect the Test Harness be- 
tween the TCM and connectors 
(see page 14-49). 

switch connector 
Open in A/T gear position switch 
wire 

I 

Turn the ignition switch ON. 

I Shift to position. I 

Measure the voltage between the 
A21 (+)andA25orA26! - )  ter- 
minals. r 

Repair open in GRNIRED wire be- 
tween the A21 terminal and the 
AIT gear position switch. 

NO 

Shift to or position. P 
Measure the voltage between the 1 Al9 i+ IandA25orA26 ( - ) t e r -  I 
rninals. I 

I 

I 

Sh~ f t  to (Dk( pos~tron. 

ooooooooooo 
oOOOoOOOOoo 

Measure the voltage between the A26( - 1 
A17 1: +) and A25 or A26 ( - )  ter- 
m~nals. 

I 

YES 
Is there voltage? - 

I Repair open in LT GRNIBLK wire 
Is there voltage? between the A17 terminal and the 

AIT gear position switch. 
NO 

- 

Repair open in LT GRN wire be- 
tween the A1  9 terminal and the 
AIT gear position indicator. 

NO 



From page 14-60 

Shift to  ID3) posit~on. 

00000000000 

00000000000 

Measure the voltage between the 
A 1 5 ( + ) a n d A 2 5 o r A 2 6 ( - ) t e r -  
rn~nals 

YES 
Is there voltage? - 

Repair open in GRNIBLU wire between 
the A15  terminal and the AIT gear posi- 
tion switch. 

N 0 

S h ~ f t  to  p o s ~ t ~ o n  
A13(+1 A25(-1 

oooooo6ooooo6 O ~ Q O O U O O  ooooooooooo 
o o o o o o o o o o o o ~  ooaoaaa~ ooooooooooo 

Measure the voltage between the 
A 1 3 ( + ) a n d A 2 5 o r A 2 6 ( - ) t e r -  

A26( - 

rninals. 

YES 
Is there voltage? 

Repair open i n  GRNIYEL wire between 
the A 1  3 terminal and the AIT gear posi- 
tion switch. 

NO 

S h ~ f t  to  pos~t~on.  

ooooooooooo 
ooooooooooo 

Measure the voltage between the A26( - ) 
A l l  ( + ) a n d A 2 5 o r A 2 6 ( - ) t e r -  
rnlnals. 

YES 
Is there voltage? 

Repair open i n  LT GRNIWHT wire be- 
tween the A1 1 terminal and the A n  gear 
position switch. 

N 0 

Check for loose TCM connectors. 
Lf necessary, substitute a known- 
good TCM and recheck. 

(cont'd) 



Electrical Troubleshooting 

r Troubleshooting Flowchart (cont'd) 

Self-diagnosis ( indicator light 

1 
Turn the ignition switch ON. 

Check whether the Malfunction 
Indicator Lamp (MIL) blinks (see 
section 1 1 ). 

noid valve A connector 
Short or open in shift control 
solenoid valve A wire 
Faulty shift control solenoid 

I I 

Turn the ignition switch OFF. 

YES 

Disconnect the 26P and 22P con- 
nectors from the TCM. 
Connect the Test Harness "A" 
and "D" connectors to  the wire 
harness only, not to  the TCM (see 
page 14-49). 

Repair the PGM-FI System (see 
section 1 1). 

I 

Turn the ignition switch ON. 

I I 

Measure the voltage between the 
D 1 8 ( + ) a n d A 2 5 o r A 2 6 ( - ) t e r -  
minals. , 

Repair open or short i n  LT GUN/ 
ELK wire between the D l  8 termi- 
nal and the ECM. 

YES 

Measure the voltage between the 
A5 ( + ) and A25 or A26 ( -  1 ter- 
minals. 

I 
To page 14-63 

YES Repair short to  power source in 
BLUIYEL wire between the A 5  
terminal and the shift control sole- 
noid valve A. 

Turn the ignition switch OFF. 



Disconnect the 3P connector from 
the shift control solenoid valve as- 
sembly. 

From page 14-62 

ooooooooooo  
00000000000  

Measure the resistance between 
the A5 and A25 or A26 terminals. 

Is the resistance 1 2 - 24 

N 0 

Check for loose TCM connectors. 
If necessary, substitute a known- 
good solenoid valve assembly or 
TCM and recheck. 

Check for continuity between the 
A5 and A25 or A26 terminals. 

Repair short t o  ground in BLUNEL 
wire between the A 5  terminal and 

3P CONNECTOR 
View from terminal side. 

the shift control solenoid valve A. 
NO 

Measure the resistance of the 
solenoid at the 3P connector. 

Check for open in BLUlYEL wire 
between the A5 terminal and the 
shift control solenoid valve A. SHIFT CONTROL 

NO SOLENOID VALVE 
ASSEMBLY 

Replace the shift control solenoid 
valve assembly. 

(cont'd) 



Electrical Troubleshooting 
Troubleshooting Flowchart (cont'd) 

( Turn the ignition switch ON. I 
Check whether the Malfunction 
lndicator Lamp (MIL) blinks (see 
section 1 1 ). 

noid valve B connector 
Short or open in shift control 
solenoid valve B wire 
Faulty shift control solenoid 
valve B 

I 

Is the MIL blinking? Repair the PGM-FI System (see 
section 1 1). 

1 Turn the ignition switch OFF. I 

Disconnect the 26P and 22P con- 
nectors from the TCM. 
Connect the Test Harness "A" 
and "D" connectors to  the wire 
harness only, not to  the TCM (see 
page 14-49). 

I Turn the ignition switch ON. I 
Measure the voltage between the 
D l 8  ( + ) a n d A 2 5 o r A 2 6 ( - )  ter- 
minals. 

Is there approx. 5 V? 

cTF 

Measure the voltage between the 
A 3  ( + ) and A25 or A26  ( - ) ter- 
minals. 

Repair open or short in LT GRNl 
BLK wire between the D l 8  termi- 
nal and the ECM. 

Is there o a g e ?  

1 Turn the ignition switch OFF. I 

Repair short t o  power source i n  
GRNIWHT wire between the A3 
terminal and shift control solenoid 
valve B. 

I 
To page 14-65 



From page 14-64 

00000000000 

Measure the resistance between 
the A3 and A25 or A26 terminals. 

00oO0oOooo0 

Check for loose TCM connectors. 
If necessary, substitute a known- 
good solenoid valve assembly or 

N 0 TCM and recheck. 

Disconnect the 3P connector from 
the shift control solenoid valve as- 
sembly. 

00000000000 

Check for continuity between the 
A3 and A25 or A26 terminals. 

ooooooaoooo 

3P CONNECTOR 
View from terminal side. 

YES Repair short to  ground in GRNl 
WHT wire between the A 3  termi- 
nal and the shift control solenoid 

Measure the resistance of the 
solenoid at the 3P connector. 

Check for open in GRNNVHT wire 
between the A 3  terminal and the 
shift control solenoid valve 6. 

SHIFT CONTROL 
SOLENOID VALVE 

Replace the shift control solenoid ASSEMBLY 

(cont'd) 

NO valve B. 



Electrical Troubleshooting 

r Troubleshooting Flowchart (cont'd) 

Self-diagnosis / indicator light 
blinks nine times. 

Possible Cause 

Loose or faulty connection be- 
tween the TCM and car harness. 
Disconnected countershaft speed 
sensor connector 
Short or open in the counter- 
shaft speed sensor wire 
Faulty countershaft speed sensor 

( YES 

Is the countershaft speed N 0 
sensor installed properly? 

Disconnect the 2P connector from 
the countershaft speed sensor 
connector. 

Reinstall and recheck. 

I 

om terminal side. 

I 

Measure the resistance of the 

To page 14-67 

countershaft speed sensor. 

Is the resistance 400 -600  Q? Replace the countershaft speed 
sensor. 

YES 



From page 14-66 

Disconnect the 22P connector 
from the TCM. Connect the Test 
Harness "D" connector to  the 
wire harness only, not to the TCM 
(see page 14-49). 

1 I 

D15D17 

0000000000000 

0000000000000 

Check for continuity between I '  '1 - 
body ground and Dl7 terminal 
and D l  5 terminal individually. 

i 0000000~~00 

I 00000000000 

Is there continuity? 
YES 

NO 

Repair short i n  BLUIGRN or 
BLUIYEL wire between D l 7  and 
Dl 5 terminals and the counter- 
shaft speed sensor. 

Reconnect t he  countershaft  
speed sensor connector. 

Measure the resistance between 
D l  7 and D l  5 terminals. 

NO 
Is the resistance 400-600 Q? 

YES 

Repair loose terminal or open in 
BLUIGRN or BLUIYEL wire be- 
tween D l 7  and D l 5  terminals 
and the  countershaft speed 
sensor. 

Check for loose TCM connector. 
If necessary, substitute a known- 
good TCM and recheck. 

(cont'd) 



Electrical Troubleshooting 

r Troubleshooting Flowchart (cont'd) 

I Self-diagnosis ( indicator light 
blinks terl times. 

Turn the ignition switch ON. 0 Temperature (ECT) sensor con- 
nector 
Short or open in the ECT sensor 
wire 

Check whether the Malfunction 
Indicator Lamp (MIL) blinks (see 
section 1 1 ). 

Repair the PGM-FI System (see 
section 1 1 1. 

N 0 

Turn the ignition switch OFF. 

Disconnect the 26P and 22P con- 
nectors from the TCM. 
Connect the Test Harness "A" 
and "D" connectors to  the wire 
harness only, not to  the TCM (see 
page 14-49). 

Turn the ignition switch ON. 0 
Measure the voltage between the 
D l S ( + ) a n d A 2 5 o r A 2 6  ( - )  ter- 
minals. 

1 Turn the ignition switch OFF. I 

NO 
Is there approx. 5 V?  

To page 14-69 

Repair open or short in LT GRNl 
BLK wire between the D l  8 termi- 
nal and the ECM. 

YES 



From page 14-68 

Connect the Test Harness "A" 
and "D" connectors to  the TCM. 

Start the englne and warm ~t up 
t o  normal operating temperature 
(the radiator fan comes on). 

A26( - 1 - 
Measure the voltage between the 
D5 ( + 1 and A25 or A26 ( - 1 ter- 
minals. 

Is the voltage less than 
Repair open or short in REDIWHT 
wire between the D5 terminal and 
the ECT sensor. 

YES 

Check for loose TCM connectors. 
If necessary, substitute a known- 
good TCM and recheck. 

(cont'd) 



Electrical Tr,oubleshooting 

r Troubleshooting Flowchart (cont'd) 

Disconnect the 26P connector 
from the TCM. 

I 

Turn the ignition switch ON. 

Measure the voltage between the 
A9  (BLU: + )  and A25 (BRNIBLK: 
- )  or A26 (BRNIBLK: - 1  ter- 

Disconnected ignition coil con- 
nector 
Short or open in ignition coil 
wire 

NOTE: View from wire side. 

I w 

BLU 

A9  

Check for loose TCM connectors. 
If necessary, substitute a known- 
good TCM and recheck. 

- 
- 

25- BRNIBLK 
- 

NO 
Is there battery voltage? 

YES 

Repair open or short in BLU wire 
between the A9 terminal and the 
ignition coil. 

I I 



D3 terminal and the ECM. 
Faulty barometric pressure (BARO) sensor. 

Self-diagnosis indicator light 
blinks thirteen times. 

NOTE: A code 1 3  is applicable t o  KH model. 

Is the Malfunction Indicator 
Lamp (MIL) on and does it 

YES 

indicate code 13? 

- 
Do the TCM Reset Procedure (see 
page 14-49). 

- 

N 0 

Turn the ignition switch ON. 

Substitute a known- < Is the MI!- :. and does it > Fl indicate code 137 I f  symptom/lndication 
goes away, replace the 

NO 
original ECM. 

Turn the ignition switch OFF. 

Disconnect the 26P and 22P con- 
nectors from the TCM 
Connect the Test Harness "A" 
and "D" connectors to the wire 
harness only, not to the TCM (see 
pare 14-49). 

Turn the ignition switch ON. 

Measure the voltage between the 
D l 8  ( + ) a n d A 2 5 o r A 2 6  ( - ) te r -  
minals. 

I 
Is there approx. 5 V? BLK wire between the D l  8 termi- 

To page 14-72 



Electrical Troubleshooting 

r Troubleshooting Flowchart (cont'd) 

From page 14-71 
I - 

from the TCM and ECM. 

Check for continuity between the 
D3 (BLUIWHT) terminal of the 
TCM 22P connector and the D5 
(BLUIWHT) terminal of the ECM 
22P connector. 

BLU~WHT NOTE: View from wire side. 

I n 

I ECM 22P CONNECTOR 

I 

D3 

TCM 22P CONNECTOR 

I 
Repair open in BLUIWHT wire be- 

Is there continuity? tween the TCM and ECM. 

YES 

Check for continuity between the 
BLUIWHT wire and body ground. 

Repair short to body ground in 
Is there continuity? BLUIWHT wire. 

NO 

Check for loose TCM and ECM 
connectors. If necessary, substi- 
tute a known-good TCM and 
recheck. 



(BRNIWHT) wire. 

Self-diagnosis ) indicator light 
blinks fourteen times. 

I 

Is the Malfunction Indicator YES _ 
Lamp (MIL) on? 

Repair the PGM-FI System (see 
section 1 1 ). 

NO 

Start the engine and warm it up 
to normal operating temperature 
(the radiator fan comes on). 

Shift to position. 

Turn the ignition switch OFF. 

Connect the Test Harness be- 
tween the TCM and connectors 
(see page 14-49). 

Turn the ignition switch ON and 
wait for at least two seconds. 

A25( - J 

A26( - J 
Measure the voltage between the 
Dl 61 +) and A25 or A26( - ) ter- 
minals. 

- 
YES 

Is there approx. 5 V? 
Check for loose TCM connectors. 
If necessary, substitute a known- 
good TCM and recheck. 

NO 

Turn the ignition switch OFF. 

I 

Disconnect the Test Harness from 
the TCM, but leave it connected 
to the car harness. 

Turn the ignition switch ON. 

To page 14-74 

(cont'd) 



Electrical Troubleshooting 

r Troubleshooting Flowchart (cont'd) 

From page 14-73 
I 

A25( - ) 
000000000000~ 

000000000000Q 

Measure the voltage between the I 
A26( - ) 

Dl 6( + )  and A25 or A26( - ) ter- I 

minals. 

Check for loose TCM connectors. 
If necessary, substitute a known- 
good TCM and recheck. 

N 0 

Disconnect the 26P connector 
from the ECM. I A25  

L I 
. 

Check for continuity between the 
D l  6 and A25 or A26 terminals of 
the Test Harness. 

ECM 26P CONNECTOR - 

A 1 8  

I 

Is there continuity? 
YES - Repair short i n  BRNIWHT (FAS) 

wire between TCM and ECM. 

Repair open in BRNNVHT (FAS) 
wire between TCM and ECM. 

I 

N 0 

Disconnect the 26P and 22P con- 
nectors from the Test Harness. 

TCM 22P CONNECTOR 

YES 
- 

Check for continuity between the 

Check for loose TCM connectors. 
If necessary, substitute a known- 
good TCM and recheck. 

- 

N 0 

Dl 6 (BRNIWHT) terminal of TCM 
Dl6 

22P connector and A18 (BRNI 
WHT) terminal of ECM 26P con- 
nector. NOTE: View from wire side. BRNrHT 



Are the mainshaft and counter- NO 
shaft speed sensors installed Reinstall and recheck. 
properly? 

Self-diagnosis indicator light 
blinks fifteen times. 

YES 

Disconnect the 2P connector from 
the mainshaft speed sensor. 

Measure the resistance of the 
mainshaft speed sensor. 

View from terminal side. 

Replace the mainshaft speed 
sensor. 

YES 

NOTE: - A code 15 on the TCM doesn't always 
mean there's an electrical problem in the 

Disconnect the 22P connector 
from the TCM. 
Connect the Test Harness "D" 
connector t o  the wire harness 
only, not to the TCM (see page ooooooooooooo 
14-491. O O ~ ~ O O O O O O O O O  ooooo~ooooo 

I 

sensor connector mainshaft or countershaft speed sensor cir- 
Short or open in  mainshaft cuit; code 15 may also indicate a mechani- 

speed'sensor wire. cal problem in the transmission. 

Check the continuity between 
D 19 and Dl 2 terminals and body 
ground. 7 

Repair short i n  ORNlBLU or 
WHTlBLU wires between Dl9 
and Dl 2 terminals and the main- 
shaft speed sensor. 

To page 14-76 
(cont'd) 



Electrical Troubleshooting 
- Troubleshooting Flowchart (cont'd) 

Repair open in ORNIBLU wire be- 
tween Dl9 terminal and the main- 
shaft speed sensor. 

YES WHTIBLU 

Check for continuity between 
D l  2 terminal and the mainshaft 
speed sensor connector. 

View from terminal sid 

SPEED SENSOR 
CONNECTOR 

From page 14-75 
0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 ~ 0  

0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 ~ 0 0 0 0 0  

Measure the resistance between 
D 19 and D l  2 terminals. 

Check for loose TCM connectors. 
If necessary, substitute a known- 

Dl2 
-@ 

I NO Repair open in WHTIBLU wire be- 

ORNIBLU 
Run Electrical Troubleshooting for 

Is the resistance 400 Check for loose TCM connectors. 
I f  necessary, substitute a known- 

N 0 good TCM and recheck. 

Disconnect the 2P connector from View from terminal side 
the mainshaft speed sensor. 

Check for continuity between 
D l  9 terminal and the mainshaft 
speed sensor connector. 

SPEED SENSOR 
CONNECTOR 

Is there continuity? tween Dl 2 terminal and the main- 
shaft speed sensor. 

YES 



0000000000000 00000000000 

000Q000000000 00000000000 
I 

A8( + 1 

(cont'd) 

indicator light is on  steady 
(not blinking) whenever the igni- 
t ion switch is ON. 

Turn the ignition switch OFF. 

Disconnect the 26P connector 
from the TCM. 
Connect the Test Harness "A" 
connector to  the wire harness 
only, not to  the TCM (see page 
14-49). 

Turn the ignition switch ON. 

Measure the voltage between the 
A8 ( + )  terminal and body ground 
( - ) .  

YES 
Is there voltage? - 

Repair short to power in BLUIRED 
wire between A8  terminal and 
gauge assembly. 

NO 

Connect the Test Harness "A" 
connector t o  the TCM. 

Measure the voltage between the 
A1 7 terminal and body ground 
wi th the selector lever in any po- 
sition other than rn position. 

Check for a short to ground on the 
LT GRNIBLK wire. If the  wire i s  
OK, replace the A/T gear position 
indicator. 

Replace the TCM. 



Electrical Troubleshooting 
- Troubleshooting Flowchart (cont'd) 

( indicator light does not come 
on with the ignition switch ON. (It 
should come on for about 2 
seconds.) 

Shift to  position. m 
Is the service check connector YES 
connected wi th the special 
tool (SCS Service Connector)? 

Disconnect the special tool from 
the service check connector and 
recheck. 

I 

Turn the ignition switch OFF. 

NO 

Does the ) indicator light YES 
come on? 

Check for loose TCM connectors. 
I f  necessary, substitute a known- 
good TCM and recheck. 

Check for continuity between the 
A25 terminal and body ground 
and A26 and body ground. 

Disconnect the 26P connector 
from the TCM. 
Connect the Test Harness "A" 
connector t o  the wire harness 
only, not t o  the TCM (see page 
1 4-49). 

Repair open BRNlBLK wires be- 
tween A25  or A26 terminals and 
G101. 

A25 

f I 
0 0 0 0 0 0 0 0 0 0 0 ~ ~  00000000000 
000000000000Q 00000000000 

I 
A26 

I YES I I 

t 
I I 

I 

Turn the ignition switch ON. 

Measure the voltage between the 
A23 or A24 ( + )  and A25 or A26 
( - ) terminals. 

To page 14-79 

Is there battery voltage? 

YES 

Repair open or short in BLKIYEL 
wire between the A23 and/or 
A24 terminals and under-hood 
fuselrelay box. 

Turn the ignition switch OFF. 



From page 14-78 

Connect the Test Harness "A" 
connector to  the TCM 

A26( - ) 

Turn the lgnltlon swltch ON. 
Be sure that voltage IS available 
for 2 seconds between the A8  
( + ) terminal and A25 or A26 ( - ) 
term~nal. 

00000000000  

00000000000  

A8( + 1 A25( - ) 

Is there voltage? 
Check for open or short in BLUl 
RED wire between the A8 termi- 
nal and the gauge assembly. 

NO 

Turn the lgnltlon swltch OFF. 

Disconnect the Test Harness "A" 
connector f rom the TCM. 

Check for contlnuity between the 
A8 termlnal and the BLUIRED wlre 
at the gauge assembly (see sec- 
tion 23). 

Is there cont~nuity 7 
Repair open i n  BLUlRED wire be- 
tween the A8 terminal and the 
gauge assembly. 

YES 

Check for loose TCM connectors. 
Check the AIT gear position 
switch. If necessary, substitute a 
known-good TCM and recheck. 

(cont'd) 



Electrical Troubleshooting 

r Troubleshoc~ting Flowchart (cont'd) 

Lock-up clutch does not have 
duty operation (ON-OFF). 

Start the engine. Lock-up clutch does not engage. 

I 

Turn the blower switch ON. 

I 

Push the AIC switch ON. ~ ~l 
Does AIC compress See Air Conditioning inspection 
engage? (see section 22). 

YES 

1 Stop the engine. 1 

Disconnect the 26P connector 
from the TCM. 

I Start the engine. I 

Measure the voltage between the 
A22  (REDIBLU: + )  and A25  
(BRNJBLK: - )  or A26 (BRN/BLK: 
- ) terminals. (AIC compressor 1 OFF) , 

NOTE: View from wire side. 

A25 -BRN/BLK ------ 
A22 A26 - BRNIBLK 

I 

AIC signal is OK. 
Check for loose TCM connec- 
tors. If necessary, substitute a 
known-good TCM and recheck. 
Inspect the air conditioning (see 
section 22). 

I 
NO 

Is there battery voltage? 
Repair open i n  REDIBLU wire be- 
tween the A 2 2  terminal and A/C 
compressor clutch relay. 

YES 



Shift lever cannot be moved from 
position w i th  the brake pedal 

depressed. 

Inspection of the brake switch 
signal. 

Check that the brake lights come 
on w ~ t h  the brake pedal de- 
pressed. 

Are brake l~ghts  ON? 
Repair faulty brake switch cir- 
cuits (see section 23). 

YES 

Disconnect the 26P and 22P con- 
nectors from the TCM 
Connect the Test Harness "A" 
and "D" connectors t o  the wlre 
harness only, not to  the TCM (see 
page 14-49). 

D2 ( + I  

Measure the voltage between the 
D2 ( + )  and A25 or A26  ( - 1  ter- 
mlnals w l th  the brake pedal 
depressed 

Repair open in GRNIWHT wire be- 
tween the D 2  terminal and brake 
switch. 

YES 

Brake switch signal OK. 
Check for loose TCM connec- 
tors. I f  necessary, substitute a 
known-good TCM and recheck. 
Inspect the brake switch circuit 
(see section 23). 



Lock-up Control Solenoid Valve AIB - I 

r Test I 
NOTE: 
Lock-up control solenoid valves A and B must be removedl 
replaced as an assembly. 

1. Disconnect the connector from the lock-up control 
solenoid valve AIB. 

2. Measure the resistance between the No. 1 terminal 
(solenoid valve A) of the lock-up control solenoid valve 
connector and body ground, and between the No. 2 
terminal (solenoid valve B) and body ground. 

STANDARD: 12-2452 
View from 
terminal side. 

LOCK-UP CONTROL 
SOLENOID VALVE 
ASSEMBLY 

3. Replace the lock-up control solenoid valve assembly if 
the resistance is out of specification. 

4. If the resistance is within the standard, connect the 
No. 1 terminal of the lock-up control solenoid valve 
connector to  the battery positive terminal. A clicking 
sound should be heard. Connect the No. 2 terminal to 
the battery positive terminal. A clicking sound should 
be heard. Replace the lock-up control solenoid valve 
assembly if no clicking sound is heard. 

Kepiacemen1 

1. Remove the mounting bolts and lock-up control 
solenoid valve assembly. 

NOTE: 
Be sure to remove or replace the lock-up control 
solenoid valves A and B as an assembly. 

2. Check the lock-up control solenoid valve oil passages 
for dust or dirt, and replace as an assembly, if 
necessary. 

LOCK-UP CONTROL 6 x 1.0 mm 
SOLENOID VALVE 12 N-m (1.2 kgf-m, 8.7 Ibfaft) 

FlLTERlGASKET 
Replace. 

3. Clean the mounting surface and oil passages of the 
lock-up control solenoid valve assembly, and install a 
new filter/gasket. 

4. Check the connector for rust, dirt or oil, and recon- 
nect it securely. 



Shift Control Solenoid Valve A/B 

I NOTE: 
Shift control solenoid valves A and B must be removed/ 
replaced as an assembly. 

I 1. Disconnect the connector from the shift control 
solenoid.valve AIB. 

2. Measure the resistance between the No. 1 terminal 
(solenoid valve A) of the shift control solenoid valve 
connector and body ground, and between the No. 2 
terminal (solenoid valve B) and body ground. 

STANDARD: 1 2- 24 52 

View from 
terminal side. 

SHIFT CONTROL 
SOLENOID VALVE 
ASSEMBLY 

3. Replace the shift control solenoid valve assembly if 
the resistance is out of specification. 

4. If the resistance is within the standard, connect the 
No. 1 terminal of the shift control solenoid valve 
connector t o  the battery positive terminal. A clicking 
sound should be heard. Connect the No. 2 terminal t o  
the battery positive terminal. A clicking sound should 
be heard. Replace the shift control solenoid valve 
assembly if no clicking sound is heard. 

- Replacement I 
1.  Remove the mounting bolts and shift control solenoid 

valve assembly. 

NOTE: 
Be sure t o  remove or replace the shift control solenoid 
valves A and B as an assembly. 

2. Check the shift control solenoid valve oil passages for 
dust or dirt, and replace as an assembly, if necessary. 

Clean the mounting surface 
and oil passages. 

FILTER'GASKET Replace. SHIF'T CONTROL 
SOLENOID VALVE 
ASSEMBLY 

3. Clean the mounting surface and oil passages of the 
shift control solenoid valve assembly, and install a new 
filterlgasket. I 



MainshaftICountershaft 
Speed Sensors 
- Replacement 

1. Remove the 6 mm bolt from the transmission hous- 
ing, and remove the mainshaft or countershaft speed 
sensor. 

COUNTERSHAFT 
SPEED SENSOR 

\ 6 x 1.0 mm 
12 N-m (1.2 kgf-rn, 8.7 Ibfaft) 

2. Replace the O-ring with a new one before reinstall- 
ing the mainshaft or countershaft speed sensor. 



Transmission Control Module (TCM) 
n- I -  - - - . - meplacemen1 

CAUTION: 
All SRS electrical wiring harnesses are covered with 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical to LHD type. 

SRS MAIN HARNESS 

1. Remove the right door sill molding (see section 20). 

2. Pull the carpet back to expose the TCM. 

3. Remove the ECM cover mounting nuts and turn the 
TCM over. 

MOUNTING NUTS 

ECM COVER 

4. Remove the TCM and disconnect the wire harness 
connectors. 

6 x 1.0 mrn 
12 N-m (1.2 kgf-rn, 

CONNECTORS ECM COVER 



Symptom-to-Component Chart 

r Hydraulic System 

7 

SYMPTOM 

Engine runs, but car does not move in any gear. 

Car moves in rn and 0, but not in m, ID4) or 
position. 

Car moves in /I, 1%. 0, rn, but not in position. 

Car moves in 103, PI, 0, 0, but not in rn position. 

Car moves in position. 

Excessive idle vibration. 

Slips in all gears. 

No engine braking in position. 

Slips in 1st gear. 

S l i ~ s  in 2nd aear. 

Flares on 1-2  upshift. 1 3, 15, 23  I E, L, V 

Flares on 2-3  u~sh i f t .  1 3, 15, 23, 24, 4 9  I E. L. V 

Check these items on the 
PROBABLE CAUSE List 

1, 6, 7, 16  

8, 29, 44, 4 8  

9, 30, 4 9  

1, 11, 22, 34, 38, 39, 40 

1, 8, 9, 10, 11, 46, 47 

5, 17 

- 
Slips in 3rd gear. 

Slips in 4th gear. 

Slips in reverse gear. 

Check these items 
on the NOTES List 

K. L, R, S 

C. M. 0 

C. L 

c, L, 0 

C ,  D 

B. K, L 

6, 7, 16  

12 

8, 29, 44, 4 8  

9, 20, 23, 30, 4 9  

c. L 

C. D,  L 

C. N, 0 

c, L 

10. 21, 23, 31, 4 9  

1 1, 23, 32, 4 4  

1 1, 32, 34, 4 4  

- 

Flares on 3 -4  upshift. 

No upshift; transmission stays in 1st gear. 

No downshift to 1st gear. 

Late upshift. 

Erratic shifting. 

Harsh shift (up and down shifting). 

Harsh shift ( 1  -2).  

Harsh shift (2-3).  

Harsh shift (3-4).  

Harsh kick-down shifts. 

Harsh kick-down shift (2 -  1 ). 

Harsh downshift at closed throttle. 

Harsh shift when manually shifting to position. 

Axle(s) slips out of transmission on turns. 

Axle(s) stuck in transmission. 

Ratcheting noise when shifting into position. 

Transmission will not shift into 4th aear in position 1 1, 21, 28, 32 1 L 

c, L 

C. L. N 

C. N 

- 

Loud popping noise when taking off in position. 

Ratcheting noise when shifting from rn to position or from 
to  position. 

Noise from transmission in all selector lever positions. 

Noise from transmission only when wheels are rolling. 

Gear whine, rpm related (pitch changes with shifts). 

Gear whine, soeed related (pitch changes with speed). 

3, 15, 23, 25, 4 9  

14, 19, 23  

12, 19 

14  

2, 14. 26  

2, 4, 15, 23, 24, 25, 26, 27, 
4 7 

2, 9, 15, 23  

2, 10, 15, 23, 24  

2, 11, 15, 23, 25 

2, 15, 23, 26, 27, 28  

4 8 

2, 15, 23 

3 3 

43, 50 

43 

6, 7, 38, 39, 4 0  

E, L, N. V 

G. L 

G, L 

L. v 
V 

A. E, H. I, L, V 

C, D. E, V 

C. D. E. H. L. V 

C, D, E, I, L, V 

E, L, 0, V 

0 

E, T 

L 

L. P, Q 

L. Q 

K, L. 0 

38, 39, 4 0  

38, 39, 40, 45 

6, 17 

39, 42 

8, 13, 41 

38, 42  

-- -- 

Lock-up clutch does not lock-up smoothly. 

Lock-up clutch does not operate properly. 

Transmission has multitude of problems shifting. 
A t  disassemblv, larae oarticles of metal are found on magnet. 

L. Q 

L. Q 

K. L. Q 

L, 0 

K, L, (2 

L. 0 

17, 36, 37 

2 ,3 ,  14, 15, 18,35,36,  37 

4 3  

L 

E , L , V  

L. Q 



PROBABLE CAUSE 

I .  ( Shift cable brokenlout of adjustment. 
2. / Throttle cable too short. 

- 
8. I I st clutch defective. 

3. 
4. 
5. 
6. 
7 .  

9. I 2nd clutch defective. 

Throttle cable too long. 
Wrong type ATF. 
Idle rpm too low/high. 
Oil pump worn or binding. 
Pressure reaulator stuck. 

10. 
11. 

I 15. 1 Throttle valve B stuck. 

3rd clutch defective. 
4th clutch defective. , 

12. 
13. 
14. 

- 

1 st-hold clutch defective. 
Mainshaft, countershaft, and secondary shaft idler gears wornldamaged. 
Modulator valve stuck. 

30. I 2nd accumulator defective. 

16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 

ATF strainer clogged. 
Torque converter defective. 
Torque converter check valve stuck. 
1 -2 shift valve stuck. 
2-3 shift valve stuck. 
3-4 shift valve stuck. 
Servo control valve stuck. 
Clutch pressure control (CPC) valve stuck. 
2nd orifice control valve stuck. 
Orifice control valve stuck. 
Main orifice control valve stuck. 
3rd kick-down valve stuck. 
4th exhaust valve stuck. 
I st accumulator defective. 

31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 

3rd accumulator defective. 
4th accumulator defective. 
I st-hold accumulator defective. 
Servo valve stuck. 
Lock-up timing valve stuck. 
Lock-up shift valve stuck. 
Lock-up control valve stuck. 
Shift fork bent. 
Reverse gears wornldamaged (3  gears). 
Reverse selector worn. 
3rd gears worddamaged (2  gears). 
Final gears worntdamaged (2 gears). 
Differential  ini ion shaft worn. 

44. 
45. 

- - - 

Feed pipe O-ring broken. 
4th gears worddamaged ( 2  gears). 

46. 
47. 
48. 

Gear clearance incorrect. 
Clutch clearance incorrect. 
One-wav (s~ raa )  clutch defective. 



Symptom-to-Component Chart 

Check these items on the 
The following symptoms can be caused 

PROBABLE CAUSE DUE TO 
Items on the 

by improper repair or assembly 
IMPROPER REPAIR List 

NOTES List 

Car creeps in position. R1, R2 

Car does not move in 103 or ( position. R4 

Transmission locks up in position. R3, R12 

Excessive drag in transmission. R 6 K, I3 

Excessive vibration, rpm related. R7 

Noise w i th  wheels moving only. R 5  

Main seal pops out. R 8 S 

Various shifting problems. R9, R lO  

Harsh upshifts. R11 

PROBABLE CAUSE DUE TO IMPROPER REPAIR 

R1. Improper clutch clearance. 

R2. Improper gear clearance. 

R3. Parking brake lever installed upside down. 

R4. One-way (sprag) clutch installed upside down. 

R5. Reverse selector hub installed upside down. 

R6. Oil pump binding. 

R7. Torque converter not fully seated in oil pump. 

R8. Main seal improperly installed. 

R 9 .  Springs improperly installed. 

R 1 0 .  Valves improperly installed. 

R11. Check valve balls not installed. 

R12. Shift fork bolt not installed. 



NOTES 

B. Set idle rpm in gear t o  specified idle speed. If still no good, adjust motor mounts as outlined in engine 
section of service manual. 

C. If the large clutch piston O-ring is broken, inspect the piston groove for rough machining. 

D. If the clutch pack is seized or is excessively worn, inspect the other clutches for wear, and check the 
orifice control valves and throttle valves for free movement. 

E. If throttle valve B is stuck, inspect the clutches for wear. 

G. If the 1 - 2 shift valve is stuck closed, the transmission will not upshift. If stuck open, the transmission 
has no I st gear. 

H. If the 2nd orifice control valve is stuck, inspect the 2nd and 3rd clutch packs for wear. 

I. If the orifice control valve is stuck, inspect the 3rd and 4th clutch packs for wear. 

J. If the clutch pressure control valve is stuck closed, the transmission will not shift out of 1st gear. 

K. Improper alignment or main valve body and torque converter housing may cause oil pump seizure. The 
symptoms are mostly an rpm-related ticking noise or a high-pitched squeak. 

L. If the ATF strainer is clogged wi th particles of steel or aluminum, inspect the oil pump and differential 
pinion shaft. If both are OK and no cause for the contamination is found, replace the torque converter. 

M. If the 1st clutch feed pipe guide in the right side cover is scored by the secondary shaft, inspect the 
ball bearing for excessive movement in the transmission housing. If OK, replace the right side cover 
as it is dented. The O-ring under the guide is probably worn. 

N. Replace the mainshaft if the bushing for the 4th feed pipe is loose or damaged. 
If the 4 th  feed pipe is damaged or out of round, replace it. 
Replace the countershaft if the bushing for the 1st-hold feed pipe is loose or damaged. 
If the 1st-hold feed pipe is damaged or out of round, replace it. 
Replace the secondary shaft if the bushing for the 1st feed pipe is loose or damaged. 
I f  the 1st feed pipe is damaged or out of round, replace it. 

0 .  A worn or damaged sprag clutch is mostly a result of shifting the transmission in a or position 
while the wheels rotate in reverse, such as rocking the car in snow. 

P. Inspect the frame for collision damage. 

Q.  Inspect for damage or wear: 
1. Reverse selector gear teeth chamfers. 
2. Engagement teeth chamfers of countershaft 4th and reverse gear. 
3. Shift fork for scuff marks in center. 
4. Differential pinion shaft for wear under pinion gears. 
5. Bottom of 1st-hold clutch for swirl marks. 
Replace items 1, 2, 3 and 4 if worn or damaged. If transmission makes clicking, grinding or whirring 
noise, also replace mainshaft 4th gear and reverse idler gear and countershaft 4th gear in addition t o  
1, 2, 3 or 4. 
If differential pinion shaft is worn, overhaul differential assembly, and replace ATF strainer, and thoroughly 
clean transmission, flush torque converter, cooler and lines. 
If bottom of 1st-hold clutch is swirled and transmission makes gear noise, replace the countershaft and 
final driven gear. 

R. Be very careful not t o  damage the torque converter housing when replacing the main ball bearing. You 
may also damage the oil pump when you torque down the main valve body. This will result in oil pump 
seizure if not detected. Use proper tools. 

S. Install the main seal flush wi th the torque converter housing. If you push it into the torque converter 
housing until it bottoms out, it will block the oil return passage and result in damage. 

T. Harsh downshifts when coasting to a stop wi th zero throttle may be caused by a bent-in throttle valve 
retainerlcam stopper. Throttle cable adjustment may clear this problem. 

V.  Throttle cable adjustment is essential for proper operation of the transmission. Not only does it affect 
the shift points if misadjusted, but also the shift quality and lock-up clutch operation. 
A cable adjusted too long will result in throttle pressure being too low for the amount of engine torque 
input into the transmission and may cause clutch slippage. A cable adjusted too short will result in too 
high throttle pressure which may cause harsh shifts, erratic shifts and torque converter hunting. 



Road Test 

NOTE: Warm up the engine to normal operating temperature (the radiator fan comes on). 

1 Apply parking brake and block the wheels. Start the engine, then move the selector lever to position while 
depressing the brake pedal. Depress the accelerator pedal and release it suddenly. The engine should not stall. 

2. Repeat same test in position. 
3. Shift the selector lever to ( position, and check that the shift points occur at approximate speeds shown. Also 

check for abnormal noise and clutch slippage. 

NOTE: 
Throttle position sensor voltage represents the throttle opening. 

- 1 .  Connect the Test Harness between the ECM and connector (see section 1 1 ) .  

-2. Set the digital multimeter to check voltage between D l  1 ( +  1 terminal and D22 ( - )  terminal for the throttle 
position sensor. / 

CAUTION: 
All SRS electrical wiring harnesses are covered 
with yellow insulation. 
Before disconnecting any part of the SRS wire 
harness, connect the short connectors. 
Replace the entire affected SRS harness assem- 
bly if it has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type 
is symmetrical to LHD type. 

SRS MAIN HARNESS 

NOTE: LHD is shown; RHO is similar. 

TEST 
HARNESS 
07LAJ-PT301 
07LAJ-PT301 

DIGITAL MULTITESTER 
Commercially available or 
0741  1 -0020000 



Throttle position sensor voltage: 
0.8 V 

Throttle position sensor voltage: 
2.25 V 

Full throttle 
Throttle position sensor voltage: 
4.5 V 

Throttle position sensor voltage: 
0.8 V 

Throttle position sensor voltage: 
2.25 V 

Full throttle 
Throttle position sensor voltage: 
4.5 V 

F20B31F22B5 Engine: KG, KE models 
Position 

Upshift 1st-2nd 2nd- 3rd 3rd-4th Lock-up Clutch ON 

Downshift Lock-up Clutch OFF 4th-3rd 3rd - 2nd 2nd- 1st 

- 

- 

63-67 

101-108 

84-88 

135- 142 

19-21 

33-37 

38-41 

61 -66 

68-73 

109-117 

mph 

kmlh 

mph 

kmlh 

mph 

kmlh 

mph 

km/h 

mph 

kmlh 

mph 

kmlh 

29 - 33 

47-53 

54-59 

87-95 

93 - 98 

150-158 

11-13 

18-21 

18- 2 1 

29-34 

31 -35 

50- 56 

Throttle position sensor voltage: 
0.8 V 

Throttle position sensor voltage: 
2.25 V 

Full throttle 
Throttle position sensor voltage: 
4.5 V 

13- 16 

21 -26 

49- 54 

79-87 

80-85 

129- 137 

7-9 

11 -14 

7-9 

11-14 

26-30 

42 - 48 

mph 

km/h 

mph 

kmlh 

mph 

kmlh 

- 

- 

42-45 

68- 72 

78-84 

126- 135 

F22BllF22B2 Engine: KH model 
Position 

Upshift 1st-2nd 2nd - 3rd 3rd-4th Lock-up Clutch ON 

13-16 

21 -26 

49- 54 

79-87 

80-85 

129- 137 

17-19 (4th-2nd) 

27-31 (4th-2nd) 

26 - 30 

42-48 

54-61 

87 - 98 

Throttle position sensor voltage: 
0.8 V 

Throttle position sensor voltage: 
2.25 V 

Full throttle 
Throttle position sensor voltage: 
4.5 V 

7-9 

1 1 - 14 

7-9 

11-14 

26-30 

42 - 48 

- 

- 

42-45 

68-72 

78-84 

126- 135 

Downshift Lock-up Clutch OFF 4th-3rd 3rd - 2nd 2nd- I st 

(cont'd) 

mph 

kmlh 

mph 

kmlh 

mph 

kmlh 

19-21 (4th-2nd) 

31 -34 (4th-2nd) 

26 - 30 

42 - 48 

54-61 

87-98 

11 -13 

18-21 

18-21 

29-34 

31 -35 

50- 56 

- 

- 

63-67 

101-108 

84-88 

135-142 

21 -23 

33-37 

38-41 

61 -66 

63-68 

101-109 

29 - 33 

47 - 53 

54-59 

87-95 

93-98 

150-158 



Road Test 
# _ _ r # I I  - \con1 a] 

4. Accelerate to about 35  mph(57 km/h) so the transmission is in 4th, then shift from position to  12 position. 
The car should immediately begin slowing down from engine braking. 

CAUTION: 
Do not shift from or position t o  or position at speeds over 63 rnph (100 krnlh); you may damage 
the transmission. 

5. Check for abnormal noise and clutch slippage in the following positions. 

(1 st Gear) Position 
- 1. Accelerate from a stop at full throttle. Check that there is no abnormal noise or clutch slippage. 
-2. Upshifts should not occur with the selector in this position. 

(2nd Gear) Position 
- 1. Accelerate from a stop at full throttle. Check that there is no abnormal noise or clutch slippage. 
-2. Upshifts and downshifts should not occur with the selector in this position. 

(Reverse) Position 
Accelerate from a stop at full throttle, and check for abnormal noise and clutch slippage. 

6. Test in (Parking) Position 
Park car on slope (approx. 1 6 O ) ,  apply the parking brake, and shift into position. Release the brake; the car should 
not move. 



Stall Speed 
- 

- Test 

CAUTION: 
To prevent transmission damage, do not test stall speed for more than 1 0  seconds at a time. 
Do not shift the lever while raising the engine speed. 
Be sure t o  remove the pressure gauge before testing stall speed. 

1. Engage parking brake and block the front wheels. 

2. Connect tachometer, and start the engine. 

3. Make sure the A/C switch is OFF. 

4. After the engine has warmed up t o  normal operating temperature (the radiator fan comes on), shift into 1 position. 

5. Fully depress the brake pedal and accelerator for 6 t o  8 seconds, and note engine speed. 

6. Allow 2 minutes for cooling, then repeat the test in 1, I,Ll_], and positions. 

NOTE: 
Stall speed tests should be used for diagnostic purposes only. 
Stall speed should be the same i n m  , ,m a n d m  positions. 

Stall Speed RPM: 
F20B3 Engine 
Specification: 2,550 rpm (min- l )  

Service Limit: 2.400- 2,700 rpm (min-' ) 
F22B1 ,F22B2 and F22B5 Engines 
Specification: 2,650 rpm (min-1) 
Service Limit: 2.500-2.800 rpm (min-l)  

TROUBLE 

Stall rpm high in , rn , and 
positions 

Stall rpm high i n m  position 

Stall rprn high i n m  a n d m  positions 

Stall rpm high i n m  position 

Stall rpm low in rn , rn , and 
positions 

PROBABLE CAUSE 

- Low fluid level or oil pump output 
Clogged ATF strainer - Pressure regulator valve stuck closed 
Slipping clutch 

- Slippage of 4th clutch 

- Slippage of 2nd clutch 

- Slippage of 1st clutch or 1st gear one-way clutch 

- Engine output low - Torque converter one-way clutch slipping 



Fluid Level 

r CheckingIChanging 

I Checking I 
NOTE: 
Check the fluid level with the engine at normal 
operating temperature (the radiator fan comes on). 

I 1. Park the car on level ground. Turn off the engine. I 
2. Remove the dipstick (yellow loop) f rom the 

transmission, and wipe it with a clean cloth. 

3. Insert the dipstick into the transmission. 

DIPSTIFK (YELLOW LOOP) 

Changing 

1. Bring the transmission up to  normal operating 
temperature (the radiator fan comes on) by driving the 
car. Park the car on level ground, turn the engine off, 
and then remove the drain plug. 

2. Reinstall the drain plug with a new sealing washer, 
then refill the transmission to the upper mark on the 
dipstick. 

Automatic Transmission Fluid Capacity: 
2.4 Q (2.5 US qt , 2.1 Imp qt) at changing 
6.0 Q (6.3 US qt ,5.3 Imp qt) at overhaul 

I 4. Remove the dipstick and check the fluid level. It should 
be between the upper and lower marks. I 

P' DIPSTICK 

5. If the level is below the lower mark, add fluid into the 
tube to  bring it to  the upper mark. Use Honda Premium 
Formula Automatic Transmission Fluid or an 
equivalent DEXRONO II Automatic Transmission Fluid 
(ATF) only. 

6 .  Insert the dipstick back into the transmission. 



Pressure Testing 

AIT LOW PRESSURE 
GAUGE 
07406-0070001 

While testing, be careful of the rotating front wheels. 
Make sure lifts, jacks, and safety stands are placed 
properly (see section 1). 

CAUTION: 
Before testing, be sure the transmission fluid is filled 
to the proper level. 
Warm up the engine before testing. 

1. Raise the car [see section 1). 

2. Warm up the engine, then stop the engine and con- 
nect a tachometer. 

3. Connect the oil pressure gauge t o  each inspection 
hole. 

TORQUE: 18 N-m (1.8 kgf-m, 13 Ibf-ft) 

CAUTION: Connect the oil pressure gauge secure- 
ly: be sure not to allow dust and other foreign parti- 
cles to enter the inspection hole. 

rn Lmam, 
A/T OIL PRESSURE 
GAUGE SET 
07406-0020004 

0 

SYMPTOM 

4. Start the engine, and measure the respective pres- 
sure as follows. 

Line Pressure 
Clutch Pressure 
Throttle 6 Pressure 

5. Install a new washer and the sealing bolt in the in- 
spection hole, and tighten to  the specified torque. 

TORQUE: 18 N-m (1.8 kgf-rn, 13 Ibf-ft l  

NOTE: Do not reuse old aluminum washers. 

Line Pressure Measurement 

- 1. Set the parking brake and block both rear wheels 
securely. 

-2. Run the engine at 2,000 rpm (min-1). 

-3. Shift the select lever to  I or position. 

NOTE: Higher pressures may be indicated if meas- 
urements are made in selector positions other than 

or position. 

-4. Measure line pressure. 

LOCK-UP CONTROL 
SOLENOID VALVE 
ASSEMBLY 

LINE PRESSURE 
INSPECTION HOLE 

PROBABLE CAUSE 
FLUID PRESSURE 

PRESSURE 

Line No (or low) 
line pressure 

POSITION 

)Nl or Torque converter, 
oil pump, pressure 
regulator, torque 
converter check 
valve 

Standard 

830-880 kPa 
(8.5-9.0 kgf/cm2, 
120- 130  psi) 

Service Limit 

780  kPa 
(8.0 kgf/cm2, 
1 1 0  psi) 



Clutch Pressure Measurement 

While testing, be careful of the rotating front wheels. 

- 1. Set the parking brake and block both rear wheels securely. 

-2. Raise the front of the car and support it with safety stands. 

-3. Allow the front wheels to rotate freely. 

-4. Run the engine at 2,000 rprn (rnin-1). 

-5. Measure each clutch pressure. 

2ND CLUTCH PRESSURE 
1 ST CLUTCH PRESSURE INSPECTION HOLE 

IST-HOLD CLUTCH PRESSURE 
INSPECTION HOLE CENTER BEAM 

(cont'd) 

PRESSURE 

1 st Clutch 

1 st-hold 
Clutch 

2nd Clutch 

2nd Clutch 

3rd Clutch 

4th Clutch 

POSITION 

or 

I3 

PI 

E d  

SYMPTOM 

No or low 
1 st pressure 

No or low 
1 st-hold 
pressure 

No or low 
2nd pressure 

No or low 
2nd pressure 

No or low 
3rd pressure 

No or low 
4th pressure 

PROBABLE CAUSE 

1st Clutch 

1 st-hold Clutch 

2nd Clutch 

2nd Clutch 

3rd Clutch 

4th Clutch 

Servo Valve or 4th 
Clutch 

FLUID 

Standard 

830-880 kPa 
(8.5-9.0 kgflcrnz, 

20-1 30 psi) 

490 kPa (5.0 kgf/crn2, 
71 psi) 
(Throttle control lever 
fully closed) 
880 kPa (9.0 kgf/crn2, 
130 psi) 
(Throttle control lever 
more than 2/8 
opened) 

520 kPa (5.3 kgf/crn2, 
75 psi) 
(Throttle control lever 
fully closed) 
880 kPa (9.0 kgf/crn2, 
130 psi) 
(Throttle control lever 
more than 218 
opened) 

830-880 kPa 
(8.5-9.0 kgf/crn2, 
1 20- 1 30 psi) 

PRESSURE 

Service Limit 

780 kPa 
(8.0 kgf/crn2, 1 10 psi) 

440 kPa (4.5 kgfIcrn2, 
64 psi) 
(Throttle control lever 
fully closed) 
780 kPa 
(8.0 kgf/crnz, 1 10 psi) 
(Throttle control lever 
more than 218 
opened) 

460 kPa (4.7 kgflcmz, 
67 psi) 
(Throttle control lever 
fully closed) 
780 kPa (8.0 kgflcrnz, 
1 10 psi) 
(Throttle control lever 
more than 218 
opened) 

780 kPa 
(8.0 kgf/crn2, 1 10 psi) 



FLUID PRESSURE 
SYMPTOM PROBABLE CAUSE PRESSURE 

POSITION Standard Service Limit 

Throttle B a Pressure too Throttle Valve B 0 kPa (0 kgf/cm2, 
high 0.0 psi) - 

throttle control lever 
fully closed 

No or low 830-880 kPa 780 kPa 
pressure (8.5-9.0 kgf/cm2, (8.0 kgf/cm2, 1 10 psi) 

120- 130 psi) throttle control lever 
throttle control lever fully opened 
fully opened 



Transmission 
n . - nemoval 

Make sure lifts, jacks and safety stands are placed 
properly, and hoist brackets are attached to  the cor- 
rect position on the engine (see section 1 ). 
Apply parking brake and block rear wheels so car wil l  
not roll off stands and fall on you while working un- 
der it. 

CAUTION: Use fender covers to  avoid damaging paint- 
ed surfaces. 

1. Disconnect the battery negative ( -  I and positive (+ ) 

cables from the battery. 

2. Remove the battery set plate, then remove the 
battery. 

3. Remove the drain plug, and drain the automatic 
transmission fluid (ATF). Reinstall the drain plug with 
a new sealing washer. 

TORQUE: 49 N-m (5.0 kgf-rn, 36 Ibf-ft) 

DRAIN PLUG 
18 x 1.5 mm 
49 N-m (5.0 kgf-m, 
36 Ibf-ft) 

4. Remove the intake air duct B and intake air duct/air 
cleaner housing assembly. 

INTAKE AIR DUCT1 
AIR CLEANER HOUSING 

5. Disconnect the intake air resonator control solenoid 
valve connector, then remove the vacuum hoses and 
intake air resonator (F22B1 and F22B5 engines). 

INTAKE AIR RESONATOR 
CONTROL SOLENOID 

VACUUM HOSE 

(cont'd) 



Transmission 
- Removal (cont'd) 

6. Remove the battery cable and ground cable stay 
from the battery base. 

7. Remove the battery base. 

8. Remove the battery base stay. 

BATTERY 

'AY 

9 Disconnect the transmission ground cable from the 
transmission. 

10. Disconnect the lock-up control solenoid valve and 
shift control solenoid valve connectors. 

1 1. Disconnect the throttle control cable from the throt- 
tle control lever. 

12. Disconnect the mainshaft speed sensor connector. 

13. Remove the ATF cooler hoses a t  the joint pipes. 
Turn the ends of the ATF cooler hoses up t o  prevent 
ATF from flowing out, then plug the joint pipes. 

NOTE: 
Check for any signs of leakage at the hose joints. 

MAINSHAFT SPEED SOLENOID VALVE 
SENSOR CONNECTOR CONNECTORS 

Y I ,  
THROTTLE CONTROL VA THROTTLE CONTROL 
LEVER CABLE 

14. Remove the starter motor cables. 

15. Disconnect the countershaft speed sensor con- 
nector. 

COUNTERSHAFT SPEED 

CABLES 

16. Disconnect the vehicle speed sensor connecter. 

REAR MOUNT1 
BRACKET 

VEHICLE SPEED 
SENSOR 



17. Remove the transmission housing mounting bolts. 

TRANSMISSION HOUSING 
MOUNTING BOLTS 

18. Loosen the front engine mount bracket bolts. 

FRONT ENGINE MOUNT 

FRONT ENGINE 
MOUNT 

19. Remove the transmission mount. 

TRANSMISSION MOUNT 

20. Remove the splash shield. 

SPLASH 
SHIELD 

(cont'd) 



Transmission 

r Removal (cont'd) 

21. Remove the center beam. 

22. Remove the cotter pins and castle nuts, then separate 
the ball joints from the lower arm (see section 18). 

23. Remove the damper fork bolts, then separate the 
damper fork and lower arm. 

DAMPER 
FORK 
/ 

SELF-LOCKING 
NUT 
p--,--- icplave. DAMPER 

FORK BOLT CASTLE NUT 

24. Pry the driveshafts out of the differential. 

25. Pull on the inboard joint, and remove the right and left 
driveshafts (see section 16). 

26. Tie plastic bags over the driveshaft ends. 

NOTE: 
Coat all precision finished surfaces with clean engine 
oil or grease. 

G" 

ORIVESHAF 

DRIVESHAFT 

PLASTIC BAG 

ORIVESHAF 'T END 

27. Remove the right damper pinch bolt, then separate the 
damper fork and damper. 

28. Remove the self-locking bolts and self-locking nut, 
then remove the right radius rod. 

RIGHT 
SELF-LOCKING NUT 
Replace. 

DAMPER FORK 
I \ 

RIGHT 
RADIUS ROD 



29. Remove the torque converter cover and shift cable 
cover. 

30. Remove the lock bolt securing the control lever, then 
remove the shift cable with the control lever. 

CAUTION: 
Take care not to bend the shift cable while removing 
it. 

SHIFT CABLE 

- 

SHIFT CABLE 

8 x 1.25 mrn 
1 8  N-m (1.8 kgf-m, 

LOCK BOLT CONVERTER 
6 x 1.0 mm 
14  N-m (1.4 kgf-m, 
1 0  lbf-ft) 1 2  N-rn (1.2 kgf-rn, 8 .7  Ibf-ft) 

31. Remove the eight drive plate bolts one at a time while 
rotating the crankshaft pulley. 

DRIVE PLATE BOLT 
6 x 1 .O mm 

q 
I 
1 1  
i 1  
' j  

I \ ! ,  

. , 

', , 5 

1, i 

i \  
y-' 
\ ', 

\ '4 
\ 

DRIVE PLATE 

32. Place a jack under the transmission, and raise the 
transmission just enough to take weight off of the 
mount. 

33. Remove the intake manifold bracket. 

34. Remove the transmission housing mounting bolts and 
rear engine mounting bolts. 

35. Pull the transmission away from the engine until it 
clears the 14 mm dowel pins, then lower it on the 
transmission jack. 

TRANSMISSION HOUSING 
MOUNTING BOLTS 

INTAKE MANIFOLD 
BRACKET 

~- 

REAR ENGINE 
TRANSMISSION JACK MOUNTING BOLTS 



Illustrated Index 
Right Side Cover 



@ RIGHT SlDE COVER 
@ MAINSHAFT SPEED SENSOR 
@ O-RING Replace. 
@ O-RING Replace. 
@ DOWEL PIN 
@ 4TH CLUTCH FEED PlPE 
@ O-RINGS Replace. 
@ RIGHT SlDE COVER GASKET Replace. 
@ FEED PlPE GUIDE 
@ SNAP RlNG 

1ST CLUTCH FEED PlPE 
@ O-RINGS Replace. 
@ FEED PlPE GUIDE 
@ SNAP RlNG 
@ O-RING Replace. 
@ COUNTERSHAFT SPEED SENSOR 
@ DOWEL PIN 
@ 1 ST-HOLD CLUTCH FEED PlPE 
@ O-RINGS Replace. 
@ FEED PlPE GUIDE 
@ SNAP RlNG 
@ LOCK WASHER Replace. 
@ THROTTLE CONTROL LEVER 
@ THROTTLE CONTROL LEVER SPRING 
@ THROTTLE CONTROL CABLE STAY1 

TRANSMISSION HANGER 
@ ATF LEVEL GAUGE 
@ COUNTERSHAFT LOCKNUT, 2 4  x 1.25 mm 

(Flange nut) Replace. 
@ CONICAL SPRING WASHER Replace. 
@ PARKING GEAR 
@ THRUST NEEDLE BEARING 

COUNTERSHAFT IDLER GEAR 
@ MAINSHAFT LOCKNUT, 2 4  x 1.25 mm 

(Flange nut) Replace. 
@ CONICAL SPRING WASHER Replace. 

@ MAINSHAFT IDLER GEAR 
@ HARNESS STAY 
@ NEEDLE BEARING 
@ THRUST NEEDLE BEARING 
@ THRUST WASHER 
@ SECONDARY SHAFT LOCKNUT, 2 4  x 1.25 rnm 

(Flange nut) Replace. 
@ CONICAL SPRING WASHER Replace. 
@ SECONDARY SHAFT IDLER GEAR 
@ DRAIN PLUG 
@ SEALING WASHER Replace. 
@ REVERSE IDLER GEAR SHAFT HOLDER 
@ O-RING Replace. 
@ REVERSE IDLER GEAR SHAFT 
@ NEEDLE BEARING 
@ O-RING Replace. 
@ PARKING BRAKE PAWL 
@ PARKING BRAKE PAWL SPRING 
@) PARKING BRAKE PAWL SHAFT 
@ PARKING BRAKE PAWL STOPPER 
@! LOCK WASHER Replace. 
@ PARKING BRAKE STOPPER 
@ PARKING BRAKE LEVER 
@ PARKING BRAKE LEVER SPRING 
@ TRANSMISSION HOUSING 
@ DOWEL PIN 
@ TRANSMISSION HOUSING GASKET Replace. 
@ TRANSMISSION HANGER 
0 ATF COOLER PIPES 
@ JOINT BOLT 
@ SEALING WASHERS Replace. 
@ JOINT BOLT 
@ SEALING WASHERS Replace. 
@ VEHICLE SPEED SENSOR 
@ O-RING Replace. 

TORQUE SPECIFICATIONS 

Remarks 

Joint bolt 

Drain plug 

Mainshaft locknut 

Left-hand threads 

Secondary shaft locknut 

Countershaft locknut 

Bolt Size 

6 x 1 .O rnrn 

6 x 1 .O mrn 

8 x 1.25 rnrn 

10 x 1.25 rnrn 

12 x 1.25 rnrn 

18 x 1.5 rnrn 

24 x 1.25 rnrn 

24 x 1.25 rnrn 

24 x 1.25 rnrn 

5 x 0.8 rnrn 

Ref No. 

A 

B 

C 

D 

E 

G 

H 

I 

J 

K 

Torque Value 

12 N.rn (1.2 kgf-rn, 8.7 Ibfeft) 

14 N-rn (1.4 kgf-rn, 10 Ibfmft) 

18 N-rn (1.8 kgf-rn, 13 Ibf-ft) 

54 N-rn (5.5 kgf-rn, 40 Ibf-ft) 

28 N-rn (2.9 kgf-rn, 21 Ibf-ftj 

49 N-rn (5.0 kgf-rn, 36 Ibf-ft) 

226 N-rn (23.0 kgf-rn, 166 Ibf-ft)-0- 

167 N-rn (17.0 kgf-rn, 123 Ibf-ft) 

226 N-rn (23.0 kgf-rn, 166 Ibf-ft)-0- 

167 N-rn (17.0 kgf-m, 123 Ibf-ft) 

226 N-rn (23.0 kgf-m, 166 Ibf-ft)-0- 

167 N.m (17.0 kgf-m, 123 Ibf-ft) 

8 N-rn (0.8 kgf-rn, 6 Ibfwft) 



Illustrated Index 
Transmission Housing 



@ THRUST WASHER 
@ THRUST NEEDLE BEARING 

SECONDARY SHAFT 2ND GEAR 
@ NEEDLE BEARINGS 
@ THRUST NEEDLE BEARING 
@ SPLINED WASHER Selective part 
@ ISTIZND CLUTCH ASSEMBLY 
@ O-RINGS Replace. 
@ SECONDARY SHAFT 
@ THRUST NEEDLE BEARING 
@ NEEDLE BEARING 
@ SECONDARY SHAFT 1ST GEAR 
@ DISTANCE COLLAR, 5.0 mm 
@ COTTERS, 2 9  mm 
@ COTTER RETAINER 
@ SNAP RlNG 
@ SEALING RINGS, 3 2  mm 
@ LOCK WASHER Replace. 
@ SHIFT FORK 
@$ COUNTERSHAFT 2ND GEAR 
@ COUNTERSHAFT REVERSE GEAR 
@ NEEDLE BEARING 
@ REVERSE SELECTOR HUB 
@! REVERSE SELECTOR 
@ COUNTERSHAFT 4TH GEAR 
@ NEEDLE BEARING 
@ SNAP RlNG 
@ COLLAR. 3 2  mm 
@ COTTERS. 29  mm 
@ DISTANCE COLLAR 

COUNTERSHAFT 3RD GEAR 
@ THRUST NEEDLE BEARING 
@ ONE-WAY CLUTCH 
@ COUNTERSHAFT 1ST GEAR 
@ NEEDLE BEARING 
@ THRUST WASHER 
@ COUNTERSHAFT 1ST GEAR COLLAR 
@ 1ST-HOLD CLUTCH ASSEMBLY 
@ O-RINGS Replace. 
@ COUNTERSHAFT 

TORQUE SPECIFICATIONS 

@ SNAP RlNG 
@ COLLAR 
@ THRUST NEEDLE BEARING 
@ MAINSHAFT 4THIREVERSE GEAR 
@ NEEDLE BEARINGS 
@ THRUST NEEDLE BEARING 
@ MAINSHAFT 4TH GEAR COLLAR 
@ 3RD14TH CLUTCH ASSEMBLY 
@ MAINSHAFT 3RD GEAR COLLAR 
@ THRUST NEEDLE BEARING 
@ NEEDLE BEARING 
@ MAINSHAFT 3RD GEAR 
@ THRUST NEEDLE BEARING 
@ O-RINGS Replace. 
@ MAINSHAFT 
@ SEALING RINGS, 35 mm 
@ SEALING RING, 29 mm 
@ NEEDLE BEARING 
@ SET RlNG 
@ REVERSE IDLER GEAR SHAFT HOLDER 
@ O-RING Replace. 
@ REVERSE IDLER GEAR SHAFT 
@ NEEDLE BEARING 
@ O-RING Replace. 
@ TRANSMISSION HOUSING 
@ OIL SEAL Replace. 
@ DOWEL PIN 
@ TRANSMISSION HOUSING GASKET Replace. 
@ SNAP RlNG 
@ TRANSMISSION HOUSING MAINSHAFT BEARING 
@) TRANSMISSION HOUSING SECONDARY SHAFT 

BEARING 
@ TRANSMISSION HOUSING COUNTERSHAFT 

BEARING 
@ REVERSE IDLER GEAR 
@ TRANSMISSION HOUSING OIL SEAL Replace. 
@J THRUST SHIM Selective part 
@l TAPERED ROLLER BEARING OUTER RACE 
@ DIFFERENTIAL ASSEMBLY 
@ TAPERED ROLLER BEARING OUTER RACE 

@ TORQUE CONVERTER HOUSING OIL SEAL Replace. 
@ TORQUE CONVERTER HOUSING 

Remarks Bolt Size 

6 x 1.0 rim 

6 x 1.0 rnm 

Ref. No. 

A 

B 

Torque Value 

12 N-rn (1.2 kgf-m, 8.7 Ibfaft) 

14 N-rn (1.4 kgf-m, 10  Ibf-ft) 



Illustrated Index 
Torque Converter Housing 



@ ATF STRAINER 
@ 4TH ACCUMULATOR COVER 
@ O-RING Replace. 
@ OIL FEED PIPES 
@ SERVO DETENT BASE 

SERVO BODY 
@ SERVO SEPARATOR PLATE 
@ CHECK BALLS 
@ SECONDARY VALVE BODY 
@ DOWEL PlNS 
@ SECONDARY SEPARATOR PLATE 
@ ACCUMULATOR BODY COVER 
@ CHECK BALL 
@ ISTIPND ACCUMULATOR BODY 
@ THROTTLE CONTROL SHAFT 
@ THROTTLE VALVE BODY 
@ THROTTLE SEPARATOR PLATE 
@ DOWEL PlNS 
@ REGULATOR VALVE BODY 
@ O-RING Replace. 
@ STATOR SHAFT 
@ E-RING 
@ FILTER Replace. 
@ STOPPER SHAFT 
@ TORQUE CONVERTER CHECK VALVE 
@ TORQUE CONVERTER CHECK VALVE SPRING 
@ DOWEL PlNS 
@ OIL FEED PlPE 
@ MAlN VALVE BODY 
@j OIL PUMP DRIVEN GEAR SHAFT 
@ OIL PUMP DRIVE GEAR 
@ OIL PUMP DRIVEN GEAR 
@ OIL FEED PlPE 

TORQUE SPECIFICATIONS 

@ FILTER Replace. 
@ CHECK BALLS 
@ DETENT ARM SHAFT 
@ DETENT ARM 
@ CONTROL SHAFT 
@ DETENT ARM SPRING 
@I DOWEL PlNS 
@ MAlN SEPARATOR PLATE 
@ TORQUE CONVERTER HOUSING COUNTERSHAFT 

NEEDLE BEARING 
@ OIL GUIDE PLATE 
@ TORQUE CONVERTER HOUSING SECONDARY 

SHAFT BALL BEARING 
@ OIL GUIDE PLATE 
@ OIL SEAL Replace. 
@ LOCK WASHER Replace. 
@ CONTROL LEVER 
@ MAINSHAFT OIL SEAL Replace. 
@ TORQUE CONVERTER HOUSING MAINSHAFT 

BALL BEARING 
@! TORQUE CONVERTER HOUSING 
@ SOLENOID VALVE CONNECTOR STAY 
@ SHIFT CONTROL SOLENOID VALVE FlLTERlGASKET 

Replace. 
@ SHIFT CONTROL SOLENOID VALVE ASSEMBLY 
@ LOCK-UP CONTROL SOLENOID VALVE 

FlLTERlGASKET Replace. 
@ LOCK-UP CONTROL SOLENOID VALVE ASSEMBLY 

Ref. NO. 

A 

B 

C 

Torque Value 

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

14 N-m (1.4 kgfm,  10 Ibf-ft) 

18 N.m (1.8 kgf.m, 13 Ibf-ft) 

Bolt Size 

6 x I .O mm 

6 x  1 0 m m  

8 x 1.25 mm 

Remarks 



Right Side Cover 
r Removal 

NOTE: 
Clean all parts thoroughly in solvent or carburetor 
cleaner, and dry w i t h  compressed air. 
B low ou t  all passages. 
When removing the transmission r ight side cover, 
replace the following: 

Right side cover gasket 
Lock washers 
Transmission housing gasket 
O-rings 
Each shaft  locknut and conical spring washer 
Sealing washers 

1. Remove the eleven bolts securing the right side 
cover, then remove the right side cover. 

2. Slip the special too l  onto  the mainshaft. 

MAINSHAFT HOL 
07PAB-001000 

LOCKNUT 
Replace. \ 

CONICAL SPRING 
RIGHT SIDE COVER WASHER 

\ Replace. 
/ 

COUNTERSHAFT IDLER GEAR 

REVERSE IDLER GEAR 
TIHOLDER ASSEMBLY 

PARKING BRAKE PAWL 

SHAFT IDLER 

PARKING BRAKE LEVER 

RIGHT SlDE 

TRANSMISSION HOUSING 

REVERSE IDLER GEAR 

SEALING WASHERS TRANSMISSION HOUSING 

Replace. 

:;L:." "" 
ATF LEVEL GAUGE / 

ATF COOLER 
......-m r~rtci 

m#.m.,-r m f i ,  -r 

---A. .- -7NVERTER HOUSING 
J U l l Y  I DUL 1 

SEALING WASHERS --- 
Replace. 



3. Engage the parking brake pawl with the parking gear. 

4. Cut the lock tabs of each shaft locknut using a chisel 
as shown. Then remove the locknuts and conical 
spring washers from each shaft. 

NOTE: 
Mainshaft locknut has left-hand threads. 
Clean the old locknuts; they are used to  install the 
press fit idler gears on the mainshaft and secondary 
shaft and the parking gear on the countershaft. 
Always wear safety glasses. 

CAUTION: 
Keep all of the chiseled particles out of the 
transmission. 

LOCKNUT 

5. Remove the special tool from the mainshaft after 
removing the locknuts. 

6. Remove the parking gear using a puller from the coun- 
tershaft as shown. Then remove the idler gears from 
the mainshaft and secondary shaft using a puller. 

MAIN 
IDLER 

SECONDARY 
SHAFT IDLER 
GEAR 

7. Remove the countershaft idler gear, needle bearing, 
thrust needle bearing, and thrust washer from the 
countershaft. 

8. Remove the parking brake pawl, spring, shaft, and 
stopper from the housing. 

9. Remove the throttle control lever and spring from the 
throttle control shaft. 

10. Remove the ATF cooler pipe mounting bolt from the 
transmission hanger. 

1 1. Remove the transmission housing mounting bolts. 

12. Remove the reverse idler gear shaft and reverse idler 
gear shaft holder using a 5 x 0.8 mm bolt as shown. 

x 0.8 mm BOLT 

REVERSE IDLER 
REVERSE IDLER GEAR SHAFT 
GEAR SHAFT HOLDER 

13. Move the reverse idler gear to  disengage it from the 
countershaft and mainshaft reverse gears as shown. 

NOTE: 
The transmission housing will not separate from the 
torque converter housing if the reverse idler gear is 
not removed. 

COUNTERSHAFT 

MALNSHAFT 

REVERSE IDLER GEAR 
Move  in this direction. 



'Transmission Housing 
Removal 

TRANSMISSION HOUSING 

TORQUE CONVERTER HOUSING 



NOTE: 
8 Clean all parts thoroughly in solvent or carburetor 

cleaner, and dry with compressed air. 
8 Blow out all passages. 
8 When removing the transmission housing, replace the 

following: 
Transmission housing gasket 
Lock washer 

1. Remove the transmission housing mounting bolts 
and hangers. 

2. Align the spring pin of the control shaft with the 
transmission housing groove by turning the control 
shaft. 

3. Install the special tool on the transmission housing, 
then remove the housing as shown. 

HOUSING PULLER 
07HAC-PK40101 

\ 

CONTROL SHAFT 

C ~ N T R O L  
SHAFT 

4. Remove the reverse idler gear from the transmission 
housing. 

5. Remove the countershaft 2nd gear, reverse gear, 
secondary shaft 2nd gear, thrust washer, and thrust 
needle bearing together from the countershaft and 
secondary shaft. 

6. Remove the lock bolt securing the shift fork, then 
remove the fork wi th the reverse selector from the 
countershaft. 

7. Remove the needle bearings, thrust needle bearing, 
and splined washer from the secondary shaft. 

8. Remove the secondary shaft sub-assembly. 

9. Remove the mainshaft sub-assembly. 

10. Remove the countershaft sub-assembly. 

1 1. Remove the differential assembly. 



Torque Converter HousinglValve Body 
Removal 

TORQUE CONVERTER HOUSING 



NOTE: 
Clean all parts thoroughly in solvent or carburetor 
cleaner, and dry with compressed air. 
Blow out all passages. 
When removing the valve body, replace the following: 

O-rings 
Lock washer 

1. Remove the servo detent base (two bolts). 

2. Remove the ATF strainer (two bolts). 

3. Remove the oil feed pipes from the servo body and 
main valve body. 

4. Remove the 4th accumulator cover (three bolts). 

NOTE: The 4th accumulator cover is spring loaded. 
To prevent stripping the threads in the servo body, 
press down on the accumulator cover while un- 
screwing the bolts in a crisscross pattern. 

5. Remove the seven bolts securing the servo body, 
then remove the servo body and separator plate. 

6. Remove the secondary valve body and separator 
plate. 

7. Remove the seven bolts securing the throttle valve 
body, then remove the throttle valve body and sepa- 
rator plate. 

8. Remove the regulator valve body (one bolt). 

9. Remove the stator shaft and stopper shaft. 

10. Remove the detent spring from the detent arm, then 
remove the control shaft from the torque converter 
housing. 

11. Remove the detent arm and detent arm shaft from 
the main valve body. 

12. Remove the main valve body (four bolts). 

13. Remove the 1 st12nd accumulator body (six bolts) 

14. Remove the oil pump driven gear shaft, then remove 
the oil pump gears. 

15. Remove the main separator plate with three dowel 
pins. 



Valve Body - -  -. - nepalr 

NOTE: 
This repair is only necessary if one or more of the 
valves in a valve body do not slide smoothly in their 
bores. You may use this procedure to free the valves 
in the valve bodies. 

1. Soak a sheet of #600 abrasive paper in ATF for 
about 30 minutes. 

2. Carefully tap the valve body so the sticking valve 
drops out of its bore. 

CAUTION: 
It may be necessary to  use a small screwdriver t o  pry 
the valve free. Be careful not to  scratch the bore 
with the screwdriver. 

3. Inspect the valve for any scuff marks. Use the ATF- 
soaked #600 paper to  polish off any burrs that are on 
the valve, then wash the valve in solvent and dry it 
with compressed air. 

4. Roll up half a sheet of ATF-soaked #600 paper and 
insert it in the valve bore of the sticking valve. 
Twist the paper slightly, so that it unrolls and fits the 
bore tightly, then polish the bore by twisting the paper 
as you push it in and out. 

CAUTION: 
The valve body is aluminum and doesn't require 
much polishing t o  remove any burrs. 

ATF-soaked 
# 600 abrasive 
paper 

5. Remove the #600 paper. Thoroughly wash the entire 
valve body in solvent, then dry with compressed air. 

6. Coat the valve with ATF, then drop it into its bore. It 
should drop to the bottom of the bore under its own 
weight. If not, repeat step 4, then retest. 

7. Remove the valve and thoroughly clean it and the 
valve body with solvent. Dry all parts wi th 
compressed air, then reassemble using ATF as a 
lubricant. 



Valve 



Valve Caps 

TOWARD OUTSIDE OF VALVE BODY 

TOWARD INSIDE OF VALVE BODY 

TOWARD INSIDE OF VALVE BODY 

- Descriptlon 

Caps with one projected tip and one flat end are in- 
stalled with the flat end toward the inside of the valve 
body. 
Caps with a projected tip on each end are installed 
with the smaller tip toward the inside of the valve 
body. The small tip is a spring guide. 

Caps with one projected tip and hollow end are in- 
stalled with the tip toward the inside of the valve body. 
The tip is a spring guide. 

TOWARD OUTSIDE OF VALVE BODY 

* 

Caps with hollow ends are installed with the hollow 
end away from the inside of the valve body. 
Caps with notched ends are installed with the notch 
toward the inside of the valve body. 
Caps with flat ends and a hole through the center are 
installed with the smaller hole toward the inside of the 
valve body. 

TOWARD OUTSIDE OF VALVE BODY 

B~?JBB 
TOWARD INSIDE OF VALVE BODY 



Oil Pump 
- Inspection 

1. Install the oil pump gears and oil pump driven gear 
shaft in the main valve body. 

Grooved and chamfered 
side faces separator 

/ 
OIL PUMP OIL PUMP 
DRIVE GEAR DRIVEN GEAR 

MAlN VALVE BODY 

2. Measure the side clearance of the oil pump drive and 
driven gears. 

Oil Pump Gears Side (Radial) Clearance: 
Standard (New): 
Oi l  Pump Drive Gear 
0 .210-0.265 m m  (0 .0083-0 .0104  in) 
Oil Pump Driven Gear 
0 .070-0.125 m m  (0.0028-0.0049 in) 

MAIN VALVE BODY [ 

DRIVEN GEAR 

\ lnspect teeth for 
wear or damage. 

OIL PUMP 
DRIVE GEAR 
Inspect teeth for 
wear or damage. 

3. Remove the oil pump driven gear shaft. Measure the 
thrust clearance of the oil pump driven gear-to-valve 
body. 

Oil Pump DrivelDriven Gear Thrust (Axial) Clearance: 
Standard (New): 0.03-0.05 m m  (0.001 -0.002 in) 
Service Limit: 0.07 m m  (0.003 in) 

STRAIGHT EDGE OIL PUMP 
DRIVEN GEAR 



Main Valve Body 

r Disassem blyllnspection1Reassembly 

NOTE: 
Clean all parts thoroughly in solvent or carburetor cleaner, and dry them wi th compressed air. Blow out all passages. 
Replace the valve body as an assembly if any parts are worn or damaged. 
Check all valves for free movement. If any fail t o  slide freely, see Valve Body Repair on page 14-1 16. 

CAUTION: Do not use a magnet to remove the check balls; it may magnetize the balls. 

MAIN ORIFICE 
CONTROL 

CPC VALVE VALVE 
VALV,E / 1 

OIL FEED PlPE 

,DETENT ARM 

HlFT VALVE 

2-3 SHIFT VALVE 

PlPE 
Inspect for scoring 
and damaae. MANUAL VALVE VALVE CAP - 

STOPPER 



FILTER 
Replace. @ 

SPRING SPECIFICATIONS 

- - 

BALLS 

Unit: rnrn(in) 

No. 

@ 
@ 
@ 
@ 
@ 
@ 

@ 

Spring 

Lock-up control valve spring 

Lock-up shift valve spring 

Cooler relief valve spring 

Modulator valve spring 

CPC valve spring 

Main orifice control valve spring 

1-2 shift valve spring 

2-3 shift valve spring 

Standard (New) 

No. of Coils 

14.1 

32.0 

17.0 

10.5 

10.5 

22.7 

14.5 

26.8 

Wire Dia. 

0.7(0.028) 

0.9(0.035) 

1.1 (0.043) 

1.4(0.055) 

1.4(0.055) 

1 . l(0.043) 

O.g(O.035) 

O.g(O.035) 

O.D. 

6.6(0.260) 

7.6(0.299) 

8.4(0.331) 

9.4(0.370) 

9.4(0.370) 

7.1 (0.280) 

8.6(0.339) 

7.6(0.299) 

Free Length 

36.3(1.429) 

73.7(2.902) 

46.8( 1.843) 

33.0(1.299) 

33.0( 1.299) 

49.1(1.933) 

40.4(1.591) 

57.0(2.244) 



Secondary Valve Body 

NOTE: 
Clean all parts thoroughly in solvent or carburetor cleaner, and dry them with compressed air. Blow out all passages. 
Check all valves for free movement. If any fail t o  slide freely, see Valve Body Repair on page 14-1 16. 
Coat all parts wi th ATF before assembling. 
Replace the valve body as an assembly if any parts are worn or damaged. 

CAUTION: 
Do not use a magnet to remove the check balls; it may magnetize the balls. 

I 3-4 SHIFT VALVE 
I 

3RD KICK-DOWN 

SERVO CONTROL 
VALVE 

2ND ORIFICE CONTROL 
VALVE 



CHECK BALLS 

CHECK BALL 

CHECK BALLS 

SECONDARY VALVE BODY 
Sectional View 

SPRING SPECIFICATIONS Unit: rnrn(in) 

No. 

@ 
@ 
@ 
@ 
@ 
@ 

Spring 

4th exhaust valve spring 

3-4 shift valve spring 

3rd kick-down valve spring 

Servo control valve spring 

Orifice control valve spring 

2nd orifice control valve spring 

Standard (New) 

Wire Dia. 

0.8(0.031) 

O.g(O.035) 

l.O(O.039) 

l.O(O.039) 

0.7t0.028) 

0.6(0.024) 

O.D. 

7.1 (0.280) 

7.6(0.299) 

7.6(0.299) 

8.1(0.319) 

6.6(0.260) 

6.6(0.260) 

Free Length 

48.8(1.921) 

57.0(2.244) 

48.3( 1 .go21 

52.6(2.071) 

52.5(2.067) 

66.4(2.614) 

No. of Coils 

17.2 

26.8 

15.6 

22.4 

18.4 

25.0 



Regulator Valve Body 

NOTE: 
Clean all parts thoroughly in solvent or carburetor cleaner, and dry them wi th compressed air. Blow out all passages. 
Replace the valve body as an assembly if any parts are worn or damaged. 
Check all valves for free movement. If any fail t o  slide freely, see Valve Body Repair on page 14-1 16. 

1. Hold the regulator spring.cap in place while removing the stopper bolt. Once the stopper bolt is removed, release the spring 
cap slowly. 

CAUTION: 
The regulator spring cap can pop out when the lock bolt is removed. 

2. Reassembly is the reverse order of disassembly. 

NOTE: 
Coat all parts wi th ATF. 
Align the hole in the regulator spring cap wi th the hole in the valve body, then press the spring cap into the valve 
body, and tighten the stopper bolt. 

REGULATOR 
SPRING CAP 

STOPPER BOLT 
6 x 1 .O mm 0 
12 N-m(1.2 kgf-m, 8.7 Ibf-ft) 1 rCI\ 

LOCK-UP TIMING VALVE 
REGULATOR VALVE BODY 
Inspect for wear, scratches 
and scoring. 

TORQUE CONVERTER 
/ 

CHECK VALVE 

1- ROLLER 

SPRING SPECIFICATIONS Unit: mm(in) 

No. Spring 
I Standard (New) I 
I Wire Dia. I O.D. I Free Length I No. of  Coils I 

Regulator valve spring A 

Regulator valve spring B 

Stator reaction spring 

Lock-up timing valve spring 

Torque converter check valve spring ( l.l(O.043) 



Throttle Valve Body 
- Disassemblyllnspection/Reassembly 

NOTE: 
Clean all parts thoroughly in solvent or carburetor cleaner, and dry them wi th compressed air. Blow out all passages. 
Check all valves for free movement. If any fail to slide freely, see Valve Body Repair on page 14-1 16. 
Coat all parts with ATF before assembling. 
Replace the valve body as an assembly if any parts are worn or damaged. 

BOLT 
5 x 0.8 mm 
8 N-rn (0.8 kgf-m, 6 Ibf-ft) 

ROTTLE SHORT VALVE B 

THROTTLE CAM 
STOPPER 

THROTTLE ADJUSTING BOLT 
CAUTION: Do not loosen or remove. 

Inspect for wear, 
scratches and scoring. 

SPRING SPECIFICATIONS Unit: mrn(in) 

No. 

@ 

@ 

@ 

Spring 

Throttle valve B spring 

Throttle valve B adjusting spring 

Relief valve spring 

Standard (New) 

Wire Dia. 

1.4(0.055) 

1.4(0.055) 

1.4(0.055) 

0.8(0.031) 

l.O(O.039) 

NO. of Coils 

10.5 

11.2 

12.4 

8.0 

15.1 

O.D. 

8.5(0.335) 

8.5(0.335) 

8.5(0.335) 

6.2(0.244) 

8.4(0.331) 

Free Length 

41.5(1.634) 

41.5(1.634) 

41.6(1.638) 

30.0(1.181) 

39.1 (1.539) 



Servo Body 

NOTE: 
Clean all parts thoroughly in solvent or carburetor cleaner, and dry them wi th  compressed air. Blow out all passages. 
Replace the servo body as an assembly if any parts are worn or damaged. 
Replace ATF strainer if its inlet opening is clogged. 
Coat all parts with ATF before assembly. 

ATF STRAINER 
Clean or replace. 

4TH ACCUMULATOR 

1 ST-HOLD 
ACCUMULATOR 
PISTON 

SERVO DETENT BASE 

OIL FEED PIPE 

lnspect for wear 
scratches and scoring. 

O-RING 
~eplace .- 

SHIFT FORK SHAFTlSERVO VALVE 

3RD ACCUMULATOR 
lnspect for scoring and damage. 

PISTON 

O-RINGS 
Reolace. 

4TH ACCUMULATOR COVER 
/ 

No. Spring 

4th accumulator spring 

@ I st-hold accumulator spring 

@ 3rd accumulator spring 

Unit: mm(in) 

Standard (New) 

Wire Dia. 

.2.9(0.1 14) 

4.0(0.157) 

2.9(0.1 14) 

Free Length 

90.1 (3.547) 

64.7(2.547) 

99.6(3.921) 

0.0. 

22.0(0.866) 

25.0(0.984) 

17.5(0.689) 

Plo. of Coils 

10.9 

2.3 

16.1 



- 
I stl2nd Accumulator Body 

Disassembly/lnspection/Reassembly 

NOTE: 
Clean all part thoroughly in solvent or carburetor cleaner, and dry them with compressed air. Blow out all passages. 
Coat all parts with ATF before assembly. 

CAUTION: Do not use a magnet to remove the check ball; i t  may magnetize the ball. 

ACCUMULATOR BODY COVER 4 

CHECK BALL 

1 STIPND ACCUMULATOR 

O-RING 
Replace. 

1 ST ACCUMULATOR 
PISTON 

O-RING 
Replace. 2ND ACCUMULATOR PISTON 

SNAP RING 

SPRING SPECIFICATIONS Unit: mm(in) 

No. 

@ 
@ 
@ 

14-1 27 

Spring 

1st accumulator spring B 

1 st accumulator spring A 

2nd accumulator spring 

Standard (Newl 

No. of Coils 

15.3 

20.0 

10.8 , 

Free Length 

70.5(2.776) 

109.6(4.315) 

91.0l3.583) 

Wire Dia. 

1.8(0.071) 

2.3(0.091) 

3.5(0.138) 

O.D. 

6.3(0.248) 

16.3(0.642) 

22.010.866) 



Mainshaft 
- Disassembly/lnspectionlReassembly 

NOTE: 
Lubricate all parts with ATF during reassembly. 
Install the thrust needle bearings with unrolled edge of bearing retainer facing the washer. 
Inspect the thrust needle bearing and the needle bearings for galling and rough movement. 
Before installing the O-rings, wrap the shaft splines wi th tape t o  prevent damage t o  the O-rings. 

LOCKNUT (FLANGE NUT) 
Replace. 
NOTE: Left-hand threads 
226 N -m (23.0 kgf-m, 166  Ibf-ft) 
-0 -  
167 N.m (17.0 kgf-m, 123 Ibf-ft) 

CONICAL SPRING WASHER 
Replace. 

IDLER GEAR 

TRANSMISSION 
/HOUSING BEARING 

SNAP RING 

COLLAR 

THRUST NEEDLE BEARING 

/ 4THlREVERSE GEAR 

NEEDLE BEARINGS 

MAINSHAFT 
Check splines for excessive THRUST NEEDLE BEARING 

wear and damage. 
Check bearing surface for 4THE GEAR COLLAR 
scoring, scratches and 
excessive wear. 

3RD14TH CLUTCH 
ASSEMBLY 

SEALING RINGS, 3 5  mm O-RINGS 
Replace. 

SEALING RING, 2 9  m m  

NEEDLE BEARING 3RD GEAR COLLAR 

-SET RING, 2 3  m m  THRUST NEEDLE BEARING 

4- 3RD GEAR 

NEEDLE BEARING 

THRUST NEEDLE BEARING 



Countershaft 

NOTE: 
Lubricate all parts w i th  ATF during reassembly. 
Install the thrust needle bearings w i th  unrolled edge of bearing retainer facing the washer. 
Inspect the thrust needle bearings and the  needle bearings for galling and rough movement. 
Before installing the O-rings, warp the  shaft splines w i th  tape t o  prevent damage t o  the O-rings 

LOCKNUT (FLANGE NUT) 
Replace. 
226 N.m (23.0 kgf-m, 166 Ibf-ft) 

2ND GEAR 
-0-  
167 N-m (17.0 kgf-m, 123 Ibf-ft l 

REVERSE GEAR / 

O-RINGS 
Replace. 

COUNTERSHAFT 
Check splines for excessive 
wear and damage. 
Check bearing surface for 
scoring, scratches and 
excessive wear. 

buJ),~~~~~~ =5' BEARING / CONICAL SPRING WASHER 
h,, REVERSE SELECTOR HUB /Replace. 

THRUST NEEDLE 
A-ARING 

#' PARKING GEAR 
3- / 

4TH GEAR 

NEEDLE BEARING IDLER GEAR 

! mm NEEDLE BEARING 

COTTERS, 29  mm THRUST NEEDLE BEARING 

DISTANCE COLLAR 
THRUST WASHER 

TRANSMISSION 

THRUST NEEDLE HOUSING BEARING 

ONE-WAY CLUTCH 

NEEDLE BEARING 

THRUST WASHER 

1ST GEAR COLLAR 

1 ST-HOLD CLUTCH 
ASSEMBLY 



Countershaft 
- Removal 

1. Using a press, press out the countershaft while 
supporting the 1st-hold clutch. 

NOTE: 
Place an attachment between the press and 
countershaft to  prevent damage to  the shaft. 

- ATTACHMENT 

-- COUNTERSHAFT 

1 ST-HOLD CLUTCH 



- lnsrallarion 

NOTE: 
Lubricate all parts with ATF during assembly. 

1. Install t w o  new O-rings on the countershaft. 

NOTE: 
Before installing the O-rings, wrap the shaft splines 
with tape t o  prevent damage t o  the O-rings. 

2. Assemble the 1st-hold clutch assembly, 1st gear collar, 
thrust washer, needle bearing, 1st gear, one-way 
clutch, thrust needle bearing and 3rd gear. 

3RD GEAR 

THRUST NEEDLE 
BEARING 

ONE-WAY CLUTCH 
Install in this direction. 

1 ST GEAR 

NEEDLE BEARING 

THRUST WASHER 

1ST GEAR COLLAR 

1ST-HOLD CLUTCH 
ASSEMBLY 

3. Install the above assembly on the countershaft. 

4. Align the shaft splines wi th those of 3rd gear, then 
press the countershaft into 3rd gear with a press. 

NOTE: 
Also align the shaft splines with those of the I s t -  
hold clutch when pressing the countershaft into the 
3rd gear. 
Use an attachment between the shaft and a press 
t o  prevent damage t o  the countershaft. 
Stop pressing the countershaft when the 1st-hold 
clutch contacts the final drive gear. 

PRESS 

ATTACHMENT 

FINAL DRIVE GEAR 

1 ST-HOLD CLUTCH 



One-way Clutch 
-. . . I .  -. I -  . . - uisassernb~y~ lnspectlonlneassemDly 

1. Separate countershaft 3rd gear f rom countershaft 1st 
gear by  turning 3rd gear in the direction shown. 

COUNTERSHAFT 
3RD GEAR 

COUNTERSHAFT 1ST GEAR 

2. Remove the  one-way clutch by prying i t .  up w i t h  the 
end o f  a screwdriver. 

ONE-WAY CLUTCH 
COUNTERSHAFT 

SCREWDRIVER 

3. Inspect the parts as follows: 

lnspect 3rd gear 
for wear and scoring. 

lnspect the thrust 
needle bearing for 
damage and faulty 
movement. 

lnspect the one-way 
clutch for damage and 
faulty movement. 

lnspect 1 st gear 
for wear and scoring. 

4. After the parts are assembled, hold countershaft  1s t  

gear and turn  countershaft  3rd  gear i n  the  direction 
s h o w n  t o  be sure it turns freely. 

COUNTERSHAFT 3RD GEAR 

COUNTERSHAFT 1ST GEAR 



Secondary Shaft 

NOTE: 
Lubricate all parts w i th  ATF during reassembly. 
Install the thrust needle bearings w i th  unrolled edge of bearing retainer facing the washer. 
Inspect the thrust needle bearings and the needle bearings for galling and rough movement. 
Before installing the O-rings, wrap the shaft splines w i th  tape t o  prevent damage t o  the O-rings 

LOCKNUT (FLANGE NUTI 
Replace. 

167 N-m (17.0 kgfmm, 123 

IDLER GEAR 

TRANSMISSION HOUSING 

THRUST WASHER 

THRUST NEEDLE BEARING 

SECONDARY SHAFT 
Check splines for excessive 
wear and damage. 
Check bearing surface for 

NEEDLE BEARINGS 

scoring, scratches and 
excessive wear. 

THRUST NEEDLE BEARING 

SPLINED WASHER 

1 STIZND CLUTCH 

THRUST NEEDLE BEARING 

NEEDLE BEARING 

DISTANCE COLLAR, 5 mm 

COTTERS, 29 mm 

COTTER RETAINER 

SEALING-RINGS, 32mm 



Secondary Shaft 

Clearance Measurement 

NOTE: Lubricate all parts with ATF during assembly. 

1. Remove the secondary shaft bearing from the trans- 
mission housing. 

2 .  Assemble the secondary shaft assembly without 
O-rings. 

3. Install the secondary shaft bearing on the secondary 
shaft. 

SECONDARY SHAFT 
BEARING 
/ 

SE~ONDARY SHAFT 
ASSEMBLY 

5. Hold the secondary shaft bearing against the 1 stland 
clutch assembly. Measure the 2nd gear axial clear- 
ance while moving the 2nd gear. 

STANDARD: 0.07-0.1 5 mm (0.003-0.006 in) 

NOTE: Take measurements in  at least three places, 
and use the average as the actual clearance. 

SECONDARY SHAFT 

BEAR'NG \ 
GEAR 

SPLlNED 
WASHER 

I 
6. If the clearance is out of tolerance, remove the 

splined washer and measure its thickness. 

4. Set the dial indicator t o  the 2nd gear as shown. I 7. Select and install a new splined washer then recheck. 

SECONDARY SHAFT 

\ 

1 STIPND CLUTCH 

SPLlNED WASHER 

I 

8. After replacing the splined washer, make sure that 
the clearance is within tolerance. 



Clutch 
Illustrated Index 

ISTIZND CLUTCH ASSEMBLY 

CLUTCH END PLATE 

CLUTCH DISCS 
CLUTCH PLATES Standard thickness: 
Standard thickness: 1.94 rnrn (0.076 in) 
2.6 mrn (0.10 in) 

O-RINGS 
Replace. 

PISTON 

DlSC SPRING 
Install in this direction. 

CHECK VALVE 

SPRING RETAINER 
RETURN SPRING 

RETURN SPRING 
SPRING RETAINER 

SNAP RING DISC SPRING 
Install in this direction. 

PISTON 

O-RINGS 
Replace. 

CLUTCH PLATES 2ND CLUTCH DRUM 
Standard thickness: 
2.0 rnm (0.08 in) 

CLUTCH DISCS 
Standard thickness: 
1.94 rnrn (0.076 in) 1 ST CLUTCH DRUM 

CLUTCH END 
PLATE 

SNAP RING ' 



Clutch 
Illustrated Index (cont'd) 

3RD14TH CLUTCH ASSEMBLY 

CLUTCH PLATES 
Standard thickness: 

O-RINGS 2.3 rnrn (0.09 in) 

Replace. 

PISTON 

CHECK VALVE 

RETURN SPRING 

SPRING RETAINER 

SNAP RING 

CLUTCH PLATES 
Standard thickness: 
2.3 rnrn (0.09 in) 

CLUTCH END 
PLATE 

- / SNAP RlNG 

PISTON 

O-RINGS 
Replace. 

CLUTCH DISCS 
.Standard thickness: 
1.94 rnm (0 .076 in) 



1 ST-HOLD CLUTCH ASSEMBLY 

/ 
SNAP RING 

CLUTCH PLATES 
Standard thickness: 
2.0 rnrn (0.08 in) 

SNAP RING 

SPRING RETAINER 

RETURN SPRING 
Install in this direc- 

DISC SPRING 
Install in this 

END PLATE 

DISCS 
thickness: 1.94 mrn (0.076 in) 

PISTON 

O-RINGS 
Replace. 

CLUTCH DRUM 



Clutch 

' 1. Remove the snap ring, then remove the clutch end 
plate, clutch discs and plates. 

SCREWDRIVER 

71- SNAP RING 

2. Remove the disc spring. 

DISC SPRING 

3, Install the special tools as shown. 

NOTE: For 1st-hold clutch 

CLUTCH SPRING - - - . - . . - . . . . . . - 
COMPRESSOR 
ATTACHMENT 

- CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
07HAE-PL50100 

CLUTCH SPRING 
COMPRESSOR 
BOLT ASSEMBLY 
07GAE - PG40200 

NOTE: For l s t ,  2nd, 3rd  and 4 t h  clutches. 

CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
07LAE- PX40100 

CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
07HAE-PL50100 

CLUTCH SPRING 
COMPRESSOR 
BOLT ASSEMBLY 
07GAE -PG40200 



CAUTION: If either end of the compressor attachment 
is set over an area of the spring retainer which is unsup- 
ported by the return spring, the retainer may be damaged. 

~e;here. 

Do not set here. 

4. Compress the return spring. 

5. Remove the snap ring. Then remove the special 
tools, spring retainer and return spring. 

SNAP RlNG PLIERS 
07LGC-0010100 

\ 

SNAP RING \ RE&RN SPRING 

SPRING RETAINER 

6. Wrap a shop rag around the clutch drum, and apply 
air pressure to the oil passage to  remove the piston. 
Place a finger t ip on the other end while applying air 
pressure. 

/u 
PISTON 



Clutch 
- Reassembly 

NOTE: 
Clean all parts thoroughly in solvent or carburetor 
cleaner, and dry them with compressed air. 
Blow out  all passages. 

8 Lubricate all parts with ATF before assembly. 

1. Inspect the check valve; if it 's loose, replace the 
piston. 

CHECK VALVE 

1 

2. Install new O-rings on the piston. 

O-RING 

3. Install the piston in the clutch drum. Apply pressure 
and rotate t o  ensure proper seating. 

NOTE: Lubricate the piston O-ring w i th  ATF before 
installing. 

CAUTION: Do not pinch the O-ring by installing the 
piston wi th too much force. 

PISTON 

4. Install the return spring and spring retainer, and po- 
sition the snap ring on the retainer. 

NOTE: In this figure, the return spring is for l s t ,  
2nd, 3rd and 4th clutches. The 1 st-hold clutch return 
spring is a disc spring, see page 14-1 37 t o  install it. 

SPRING RETAINER 

RETURN SPRING 

O-RING 



5. Install the special tools as shown.  

NOTE: For 1st-hold c lu tch 

CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
07LAE -PX40100 

CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
07HAE-PL50100 

CLUTCH SPRING 
COMPRESSOR 
BOLT ASSEMBLY 
07GAE - PG40200 

NOTE: For I s t ,  2nd, 3rd  and 4 t h  clutches 

07LAE-PX40100 

CLUTCH SPRING 
COMPRESSOR 
ATTACHMENT 
07HAE-PL50100 

CLUTCH SPRING 
COMPRESSOR 
BOLT ASSEMBLY 
07GAE - PG40200 

CAUTION: If either end of the compressor attach- 
ment is set over an area of the spring retainer which 
is unsupported by the return spring, the retainer may 
be damaged. 

Do not set here. 

6. Compress the return spring. 

(cont'd) 



Clutch 

r Reassembly (cont'd) 

7. lnstall the snap ring. 

SNAP RlNG PLIERS 
07LGC-0010100 \ 

SNAP RlNG 

8. Remove the special tools. 

9. lnstall the disc spring. 

NOTE: lnstall the disc spring in the direction shown. 

CLUTCH DRUM PISTON 

10. Soak the clutch discs thoroughly in  ATF for a mini- 
mum of 30 minutes. 

11. Starting with a clutch plate, alternately install the 
clutch plates and discs. lnstall the clutch end plate 
with flat side toward the disc. 

NOTE: Before installing the plates and discs, make 
sure the inside of the clutch drum is free of dirt or 
other foreign matter. 

CLUTCH END PLATE 

1 

12. lnstall the snap ring. 

SCREWDRIVER 

\,I 

SNAP RING 
/ 



Clutch Service Limit 

0.65-0.85 mm (0.026-0.033 in) 
0.65-0.85 mm (0.026-0.033 in) 
0.40-0.60 mm (0.016-0.024 in) 
0.40-0.60 mm (0.016-0.024 in) 

Thickness 
mm (in) 

2.10 (0.083) 
2.20 (0.087) 
2.30 (0.091 
2.40 (0.094) 
2.50 (0.098) 
2.60 (0.102) 
2.70 (0.106) 
2.80 (0.1 10) 
2.90 (0.1 14) 

Plate 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

13. Measure the clearance between the clutch end plate 
and top disc with a dial indicator. 
Zero the dial indicator with the clutch end plate low- 
ered, and lift it up to the snap ring. The distance that 
the clutch end plate moves is the clearance between 
the clutch end plate and top disc. 

NOTE: Measure at three locations. 

Clutch End Plate-to-Top Disc Clearance: 

DIAL INDICATOR 

CLUTCH END 
Clearance 

Part Number 

22551 -PX4-003 
22552-PX4-003 
22553-PX4-003 
22554-PX4-003 
22555-PX4-003 
22556-PX4-003 
22557-PX4-003 
22558-PX4-003 
22559-PX4-003 

14. If the clearance is not within the service limits, select 
a new clutch end plate from the following table. 

NOTE: If the thickest clutch end plate is installed, 
but the clearance is still over the standard, replace 
the clutch discs and clutch plates. 

CLUTCH END PLATE 

NUMBER 

4 1 Thickness 

f 
CLUTCH END PLATE 



Torque Converter Housing Bearings 

r Mainshaft Bearing/Oil Seal Replacement 

1 .  Remove the mainshaft bearing and oil seal using the 
special tools as shown. 

ADJUSTABLE 
BEARING 
REMOVER SET 
07JAC- PH80000 

\ 

2. Drive in the new mainshaft bearing until it bottoms in 
the housing using the special tools as shown. 

HANDLE DRIVER 
07749-001 0000  

DRIVER ATTACHMENT, 
6 2  x 6 8  mm 
07746-0010500 

3. Install the new oil seal flush with the housing 
the special tools as shown. 

HANDLE DRIVER 

/ 
DRIVER ATTACHMENT, 
7 2  x 7 5  mm 
07746-0010600 



r Countershaft Bearing Replacement 

1. Remove the countershaft bearing using the special 
tool as shown. 

ADJUSTABLE BEARING 
REMOVER SET 

COUNTERSHAFT 
BEARING 

I 2. Install the oil guide plate. 

3. lnstall the new bearing into the housing using the 
special tools as shown. 

HANDLE DRIVER 
07749 -001 0000 

DRIVER ATTAC 
62 x 68 mm 
07746-0010500 

BEARING 

0-0.03 mm 
(0-0.001 in) 

IL GUIDE PALTE 
TORQUE CONVERTER 
HOUSING 

r Secondary Sahft Bearing Replacement 1 

ADJUSTABLE BEARING 
REMOVER SET 

i 07JAC-PH80000 

I 

CONDARY 
SHAFT BEARING 

1 2. lnstall the oil guide plate. I 
3. Install the new bearing into the housing using the 

special tools as shown. 

0-0.03 mm 
(0-0.001 in) 

IL GUIDE PLAT 
TORQUE CONVERTER 
HOUSING I 



Transmission Housing Bearings 

NOTE: 
Lubricate all parts with ATF before assembly. 

1. To remove the mainshaft, countershaft and secondary 
shaft bearings from the transmission housing, expand 
each snap ring with snap ring pliers, then push the 
bearing out using the special tool and a press as shown. 

NOTE: 
Do not remove the snap rings unless it's necessary to 
clean the grooves in the housing. 

SNAP RING PLIERS / 
PRESS 

TOOLS 

Mainshaft and Secondary Shaft Removal Use: 

I k HANDLE DRIVER 
07749-0010000 

DRIVER ATTACHMENT, 
7 2  x 7 5  rnm 
07746-001 0600 

Outside 1 -\ 
BEARING 

Countershaft Removal Use: 

HANDLE DRIVER 
07749-0010000 

DRIVER ATTACHMENT, 
7 8  x 8 0  rnrn 
07NAD-PX40100 

Outside 
\ 

BEARING 

2. Expand each snap ring with snap ring pliers-and insert 
the new bearing part-way into the housing, using the 
special tool and a press as shown. Install with groove 
side of the bearing facing inside the housing. 

3. Release the pliers, then push the bearing down into the 
housing until the snap ring snaps in place around it. 

Mainshaft and Secondary Shaft Installation Use: , (/ HANDLE DRIVER 
07749-0010000 

DRIVER ATTACHMENT, 
7 2  x 7 5  rnrn 
07746-0010600 

Inside 

GROOVE 

Countershaft Installation Use: 

HANDLE DRIVER 
07749-001 0000 

I DRIVER ATTACHMENT. 

Inside r-1- 7 8  07NAD- x 8 0  mrn PX40100 

I 

GROOVE 

4. After installing the ball bearing verify the following: 

- The snap ring is seated in the bearing and housing 

~ grooves. - The snap ring operates properly. 
The ring end gap is correct. 

End gap: 0- 7 mm 
(0-0.28 in) 

@ SNAP RlNG 



Right Side Cover 

r Feed Pipe Installation I 
1. Install the feed pipes in the right side cover wi th  new 

O-rings, aligning the lugs w i th  the grooves in the right 
side over. 

2. Install the snap rings. 

F E Y  PIPE 

kk- SNAP RING 

RIGHT SIDE COVER 

Parking Brake Stopper 

1. Set the parking brake lever in the 1 position. 

2. Measure the distance between the parking brake pawl 
shaft and the parking brake lever roller pin as shown. 

STANDARD: 64.5-65.5 rnm (2.54-2.58 in) 

PARKING BRAKE 
PARKING GEAR LEVER ROLLER PIN 

LOCK BOLT 
6 x 1 .O mm 

N-rn (1.4 kgf-m, 

LOCK WASHER 

ARKING BRAKE 

KING BRAKE LEVER 

BRAKE PARKING BRAKE 
PAWL SHAFT PAWL 

3. If the measurement is out o f  tolerance, select and 
install the appropriate parking brake stopper f rom the 
table below. 

PARKING BRAKE STOPPER 

PARKING BRAKE STOPPER 

4. Af ter  replacing the parking brake stopper, make sure 
the distance is within tolerance. 

Mark 

1 

2 

3 

Part Number 

24537-PA9-003 

24538-PA9-003 

24539-PA9-003 

L1 

11.00mrn 
(0.433 in) 

10.80 mrn 
(0.425 in) 

10.60 rnrn 
(0.417 in) 

L2 

11 .00rnm 
(0.433 in) 

10.65 rnm 
(0.419 in) 

10.30 rnm 
(0.406 in) 



Transmission 

NOTE: 
Coat all parts with ATF. 
Replace the following parts: 

O-rings 
Lock washers 
Gaskets 
Locknuts and conical spring washers 
Sealing washer 

Torque the 6 x 1 .O rnm Bolts: 
12 N-m (1.2 k g f m ,  8.7 Ib f - f t )  

6 x  l.Omm 
2 Boks 

/ ATF STRAINER 

STOPPER SHAFT 

TORQUE CONVERTER 
CHECK VALVE 

6 x  l.Omm 
7 Bolts 

4TH ACCUMULATOR 
COVER 

THROTTLE SEPARATOR :i 

REGULATOR VALVE 

Replace. mm 

STATOR SHAFT 

CHECK BALLS, 3 I I 

x  1.0 mm 
Bolts 

SERVO DETEN 
BASE 

,SERVO BODY 

CHECK VALVE SPRING DETENT ARM SHAFT 

DETENT ARM 7 , - _ . .... .. 

PLATE 

P U E P Y  P A I I C  7 6 x  l.Omm 
1 Bolt 

8 x  1.25 mrn 
18 N.rn (1.8 kgf-m, 
13 lbf-ft) 

MAIN VALVE BODY 

OIL PUMP DRIVEN 
GEAR SHAFT 

OIL PUMP DRIVEN GEAR 

DOWEL PIN; 

DETENT 
SPRING 

SERVO SEPARATOR 

SECONDARY VALVE 
BODY 

DOWEL PIN 

SECONDARY SEPARATOR 
PLATE 

~ 6  x 1.0 mm 
6 Boks 

A P P I  IMI II A T n D  



1.  Install the main separator plate and the three dowel 
pins on the torque converter housing. Then install 
the oil pump gears and oil pump driven gear shaft. 

NOTE: Install the oil pump driven gear with its 
grooved and chamfered side facing down. 

OIL PUMP 
DRIVE GEAR 

GEAR SHAFT 

OIL PUMP 
DRIVEN GEAR 

side faces separator MAIN SEPARATOR 
plate. PLATE 

2. lnstall the main valve body with four bolts. Make sure 
the oil pump drive gear rotates smoothly in the nor- 
ma1 operating direction, and the oil pump driven gear 
shaft moves smoothly in the axial and normal oper- 
ating directions. 

3. If the oil pump drive gear and oil pump driven gear 
shaft do not move freely, loosen the main valve body 
bolts; realign the oil pump driven gear shaft, and then 
retighten to  the specified torque. 

CAUTION: Failure to  align the oil pump driven gear 
shaft correctly will result in  a seized oil pump drive 
gear or oil pump driven gear shaft. 

RIVEN 
T 

OIL PUMP DRIVEN GEAR 
DRIVE GEAR 

4. Install the stator shaft and stopper shaft. 

5. Install the t w o  dowel pins, torque converter check 
valve and torque converter check valve spring in the 
main valve body. 

6. lnstall the regulator valve body wi th the bolt on the 
main valve body. 

7. lnstall the t w o  dowel pins and separator plate on the 
regulator valve body, then install the throttle valve 
body (seven bolts). 

8. lnstall the secondary separator plate with two  dowel 
pins on the main valve body. 

9. lnstall the control shaft in the housing with the con- 
trol shaft and manual valve together. 

10. lnstall the detent arm and arm shaft in the main valve 
body, then hook the detent spring to  the detent arm. 

SERVO SEPARATOR PLATE 

CONDARY VALVE BODY 

CONTROL SHAFT 

DETENT SPRING 

DETENT ARM 

BODY 
MANUAL VALVE 

11. lnstall the secondary valve body, servo separator 
plate and servo body (six bolts). 

12. lnstall the oil feed pipe in the servo body, then in- 
stall the 4th accumulator cover (three bolts). 

13. lnstall the ATF strainer ( two bolts). 

14. Install the servo detent base ( two bolts). 

15. lnstall the Is t l2nd accumulator body (six bolts). 

16.  lnstall t w o  oil feed pipes in the main valve body and 
the oil feed pipe in the servo body. 

(cont'd) 



Transmission 

r Reassembly (cont'd) 

17. lnstall the differential assembly, countershaft sub- 
assembly, mainshaft sub-assembly, and secondary 
shaft sub-assembly in the torque converter housing. 

MAINSHAFT 
SUB-ASSEMBLY COUNTERSHAFT 

SUB-ASSEMBLY 

U CONVERTER 
HOUSING 

18. lnstall the splined washer, thrust needle bearing and 
needle bearings on the secondary shaft. 

19. lnstall the needle bearings, countershaft 4th gear, 
reverse selector hub, and reverse selector w i th  the 
shift fork on the countershaft. 

NEEDLE BEARING 

REVERSE SELECTOR HUB 

\ \ SHIFT FORK 
/ 

20. Turn the shift fork shaft so the large chamfered hole is 
facing the fork bolt hole. Then install the shift fork and 
the lock bolt with a new lock washer, and torque. 
Bend the lock tab against the bolt head. 

SHIFT FORK BOLT HOLE 

LOCK WASHER 

6 x  1.Ornrn 
14 N-rn ( 1 . 4  kgf-m, 

SHIFT FORK SHAFT 

Large chamfered hole 
faces this way. 

21. lnstall the secondary shaft 2nd gear, thrust needle 
bearing and thrust washer on the secondary shaft. 
lnstall the countershaft reverse gear and 2nd gear on 
the countershaft as shown. 

THRUST WASHER 

\ 
COUNTERSHAFT 
2ND GEAR 

/ 

COUNTERSHAFT 
REVERSE GEAR 

SECONDARY 

COUNTERSHAFT 

SECONDARY+ SHAFT 

I SECONDARY SHAFT 



22. Install the reverse idler gear into the transmission 
housing, then slip it the direction as shown. 

23. Align the spring pin of  the control shaft wi th the 
transmission housing groove by turning the control 
shaft. 

24. Install three dowel pins and a new gasket on  the tor- 
que converter housing. 

25. Place the transmission housing on the torque con- 
verter housing. 

CONTROL SHAFT 

SPRING PIN\ / 
GROOVE 

10 x 1.25 rnm 
54 N-m (5.5 kgf-m, 
40 Ibf-ft) \ 

26. Install the transmission housing bolts along wi th the 
transmission hanger, throttle control cable stay1 
transmission hanger and harness stay. Torque the 
bolts in two  or more steps in the sequence shown. 

TORQUE: 54 N-rn (5.5 kgf-rn, 40 Ibf-ft) 

THROTTLE CONTROL CABLE 
STAYlTRANSMlSSlON HANGER 

\ 

27. Coat the reverse idler gear shaft, needle bearing and 
new O-rings wi th lithium grease lightly. 
Assemble new O-rings and needle bearing on the 
reverse idler gear shaft, then install the reverse idler 
gear shaft in the reverse idler gear shaft holder, align- 
ing the D-shaped cut out of the shaft wi th the D- 
shaped area of the holder. 

REVERSE IDLER 
GEAR SHAFT 

REVERSE IDLER 
GEAR SHAFT 

O-RING 



Transmission 

r Reassembly (cont'd) 

28. Engage the reverse idler gear to the countershaft and 
mainshaft reverse gears, then install the reverse idler 
gear shaftlholder assembly on the transmission 
housing. 

6 x 1.0 mm 
REVERSE IDLER 12  N-m (1.2 kgf-m, 
GEAR SHAFT1 
HOLDER ASSE 

GEAR 

29. Install the parking brake lever on the control shaft, 
then install the lock bolt loosely wi th a new lock 
washer. 

NOTE: Do not tighten the lock bolt to  the specified 
torque and bend the lock tab in this step. 

PARKING BRAKE PARKING BRAKE 
LEVER STOPPER 

CK WASHER 

6 x 1.0 rnm 
14  N.m (1 .4  kgf-m, 

Loosely tighten 

PARKING BRAKE 
LEVER SPRING 

CONTROL SPRING PIN 
SHAFT 

1 30. Slip the special tool onto the rnainshaft. 

31. Lubricate the following parts wi th ATF: 
Splines and threads of each shaft. 
Threads of the old locknuts. 
Splines of the mainshaft and countershaft idler 
gears. 
Splines of the parking gear. 

32. Install the mainshaft idler gear. 

33. Install the old locknut on the rnainshaft to  seat the 
idler gear. 

NOTE: 
The mainshaft locknut has left-hand threads. 
Do not drive the idler gear on wi th a hammer. 
Do not  use a impact wrench, always use a tor- 
que wrench t o  tighten the locknut. 

TORQUE: 226 N-rn (23.0 kgf-m. 166  Ibf-ft) 

MAINSHAFT LOCKNUT 
MAINSHAFT Old locknut 
IDLER GEAR ./ 



34. Install the secondary shaft idler gear on the secon- 
dary shaft. 

35. Install the thrust washer, thrust needle bearing, nee- 
dle bearing, countershaft idler gear and parking gear 
on the countershaft. 

/' 
PARKING GEAR 

\ -  
SECONDARY SHAFT 
IDLER GEAR 

36. Install the old locknut on the secondary shaft. Tight- 
en the old locknut to  seat the secondary shaft idler 
gear while holding the countershaft idler gear. 

NOTE: 
Do not drive the idler gear on with a hammer. 
Do not use a impact wrench, always use a tor- 
que wrench to  tighten the locknut. 

TORQUE: 226 N-rn (23.0 kgf-rn, 166 Ibf-ft) 

COUNTERSHAFT 
IDLER GEAR PARKING GEAR 

GEAR 

SECONDARY SHAFT 
IDLER GEAR 

37. Install the parking brake pawl shaft and spring in the 
transmission housing, then install the parking brake 
pawl. 

PARKING BRAKE 

(p,/ 

PARKING BRAKE 
PAWL SHAFT 

PARKING BRAKE 
PAWL SPRING 

(cont'd) 



Transmission 

r Reassembly (cont'd) 

38. Install the special tool on the parking gear, and en- 
gage the parking brake pawl with the parking gear 
by moving up ttie parking brake pawl. 

CAUTION: Keep all of the particles of the transmis- 
sion when installing the special tool. 

39. Tighten the special tool and lightly seat the parking 
gear. 

NOTE: Do not drive the parking gear on with a 
hammer. 

GEAR INSTALLER 

PAWL w 

40. Remove the special tool. 

41. Use the old locknut to tighten the press fit parking 
gear to the specified torque, then loosen it. 

NOTE: Do not use a impact wrench, always use a 
torque wrench to tighten the locknut. 

TORQUE: 226 N-m (23.0 kgf-m, 166 Ibf-ft l  

42. Remove the old locknut, then install new conical 
spring washers and new locknuts on each shaft. 

CAUTION: Install the conical spring washers in the 
direction shown. 

Left-hand threads 
mark MAINSHAFT LOCKNUT 
\ Left-hand threads 

COUNTERSHAFT / /LOCKNUT 

Stamped side ,!- 

Install in this 
direction. 

SHAFT 

43. Tighten the locknuts to specified torque using a tor- 
que wrench. 

NOTE: Do not use a impact wrench, always use a 
torque wrench to tighten the locknuts. 

TORQUE: 167 N.m (17. 0 kgf-m, 123 Ibf.ft1 

NOTE: The mainshaft locknut has left-hand threads. 

TORQUE WRENCH 

'rr?? 

I PARKING GEAR 

I 
SECONDARY SHAFT 
IDLER GEAR 



44. Stake each locknut into its shaft using a 3.5 rnm 
punch. 

3.0-3.5 mm 
(0.12-0.14 in) 

0.7-1.2 mm 
10.03-0.05 in) 

45.  Set the parking brake lever in the position, then 
verify that the parking brake pawl engages the park- 
ing gear. 

46. If the pawl does not engage fully, check the parking 
brake pawl stopper clearance as described on page 
14-147. 

47. Tighten the bolt, and bend the lock tab against the 
bolt head. 

PARKING BRAKE 
LEVER ROLLER 

6 x 1 .0  mm 

PARKING BRAKE 
PARKING BRAKE 
PAWL SHAFT 

PAWL 

48. Install the right side cover. 

TORQUE: 12 N-m (1.2 kgf-m, 8.7 Ibf-ft) 

49. Install the throttle control lever and spring on the 
throttle control shaft. 

5 x 0 .8  mm 
8 N.m (0. OCK WASHER 
6 Ibf.ft) 

THROTTLE CONTROL 

THROTTLE 

THROTTLE CONTROL 
LEVER SPRING 

50. Install the ATF cooler pipes with new sealing 
washers. 

TORQUE: 28 N-m (2.9 kgf-m, 21 Ibf-ftl 

51. Install the ATF level gauge. 





Transmission 
- lnstallatlon 

1. Install the starter motor on the torque converter 
housing, and install the two  14 x 20 rnrn dowel pins in 
the torque converter housing. 

44 N-m (4.5 kgf-m, STARTER MOTOR 
33 Ibf-ftl 

DOWEL PIN 
14x20mm 

DOWEL PIN 
14x  20 mm 

2. Place the transmission on a jack, and raise to  the 
engine assembly level. 

3. Attach the transmission on the engine, then install the 
transmission housing mounting bolts, rear engine 
mounting bolts and intake manifold bracket bolts. 

INTAKE MANIFOLD 
BRACKET BOLTS 
8 x 1.25 mm 

INTAKE MANIFOLD 22 N.rn (2.2 

TRANSMISSION 
HOUSING 
MOUNTING BOLTS 
12 x 1.25 rnm 
64 N-m (6.5 kgf-m, 
47 Ibf-ft) 

TRANSMISSION JACK BOLTS 
1 2 x  1.25rnrn 
Replace. 
54 N-rn (5.5 kgf-m, 40 Ibf-ft) 

4. Install the transmission housing mounting bolts. 

'\ 

TRANSMISS 
MOUNTING BOLTS 
12 x 1.25 rnm 
64 N-rn (6.5 kgf-m, 47 Ibf-ft) 

5. Tighten the front engine mount bracket bolts t o  
specified torque. 

FRONT ENGINE MOUNT 
BRACKET BOLTS 
10 x 1.25 mm 
38 N.m (3.9 kgf-m, 28 Ibf-ft) 

FRONT ENGINE 
MOUNT BRACKET 

FRONT ENGINE 
MOUNT 

(cont'd) 



Transmission 

r Installation (cont'd) 

6. Install the transmission mount. Tighten the bolt, then 
tighten the nuts to specified torque, and retighten 
the bolt to specified torque. 

NUTS 
10 x 1.25 mm 
38 N.m (3.9 kaf-m, 28 Ibf-ft) 

TRANSMISSION MOUNT 

BOLT 
1 2 x  1.25mm 

/ 
64 N-m (6.5 kgf-m, 47 Ibf-ft) 

7. Remove the transmission jack. 

8. Attach the torque converter to the drive plate with 
eight bolts and torque: 
Rotate the crankshaft as necessary to tighten the 
bolts to 112 of the specified torque, then to the final 
torque, in a crisscross pattern. 
After tightening the last bolt, check that the crank- 
shaft rotates freely. 

TORQUE: 12 N-rn (1.2 kgf-m, 8.7 Ibf-ft) 

6 x 1 .O mm 
12 N.m (1.2 kgf-m, 8.7 Ibf-ft) 

9. Install the control lever with the shift cable on the 
control shaft. 

CAUTION: Take care not to bend the shift cable. 

10. Install the lock bolt with a new lock washer, then 
bend the lock tab. 

11. Install the torque converter cover and shift cable 
cover. 

SHIFT CABLE 

SHIFT CABLE 

8 x 1.25 mm 
18 N-m (1 -8 kgfm. 

LOCK BOLT 
6 x 1.0 mm 
14 N-m (1.4 kgf-m, 6 x 1.0 mm 
10 Ibf-ft) 12 N-m (1.2 kgf-m, 8.7 Ibf-ft) 

12. Install the right radius rod and damper fork. 

NOTE: Check radius rod rubber bushings for deteri- 
oration and damage. 

SELF-LOCKING NUT 
12 x 1.25 mm 

DAMPER PINCH BOLT 43 N-m (4.4 kgf.m. 32 Ibf-ftl 
10 x 1.25 mm Replace. 
43 N-m (4.4 kgf-m, 32 Ibf-ft) \ 

/ R ~ I U S  ROD 

12 x 1.25 mm 
103 N-m (10.5 kgf-m, 75.9 Ibf-ft) 



13. Install new set rings on the end of the driveshafts. 

14. lnstall the right and left driveshafts. 

NOTE: Turn the right and left steering knuckles fully 
outward, and slide the inner CV joints into the 
differential until you feel the set ring engage the side 
gear. 

15. lnstall the damper fork to  the lower arm. Then in- 
stall the ball joint t o  the lower arm. Use the castle 
nuts with new cotter pins. 

SELF-LOCKING NUT 
12 x 1.25 mm 
6 4  N-rn (6.5 kgf-m, 4 7  Ibfsft) 
Replace. COTTER PIN 

CASTLE NUT 
12 x 1.25 mm 
49-59 N-m 
(5.0-6.0 kgf-m, 36-43 Ibf-ft) 

16. lnstall the center beam. 

CENTER BEAM 

l o x  1 .25mm 
5 0  N-m (5.1 kgf-m. 

17. Install the splash shield. 

SP 
SH 

18. Connect the vehicle speed sensor connector. 

REAR MOUNT1 

VEHICLE SP 

VEHICLE SPEED 
SENSOR (VSS) 

(cont'd) 



Transmission 
Installation (cont'd) 

I 
19. Connect the ATF cooler hoses t o  the joint pipes (see 1 page 14- 165). 

20. Connect the lock-up control solenoid and shift con- 
trol solenoid valve connectors, and the throttle con- 
trol cable. 

21. Connect the mainshaft speed sensor connector 

MAINSHAFT SPEED SOLENOID VALVE 
SENSOR CONNECTOR CONNECTORS 

GROUND CABLE \ 
THROTTE CONTROL 

NOTE: CABLE 
Install the ground 
cable in step 25 .  

22. Connect the countershaft speed sensor connector. 

23. Connect the starter motor cables. 

NOTE: When installing the starter cable, make.sure 
that the crimped side of the ring terminal is facing 
out (see section 23). 

STARTER M 

24. Install the battery base and base stay, then install 
the cable stay on the battery base. 

BATTERY BASE CABLE STAY 

BATTERY E~ASE STAY 

25. Install the intake air resonator, then connect the 
vacuum hoses and the intake air resonator control 
solenoid valve connector (F22B1 and F22B5 
engines). 

INTAKE AIR RESONATOR 
CONTROL SOLENOID 
VALVE CONNECTOR INTAKE AIR 

\ 
RESONATOR 

/ 

VACUUM HOSE 



26. Install the intake air ductlair cleaner housing assem- 
bly and intake air duct B. 

INTAKE AIR DUCT1 
INTAKE AIR AIR CLEANER HOUSING 
DUCT B ASSEMBLY 

27. Refill the transmission wi th ATF (see page 14-95). 

28. Connect the battery positive ( +  ) and negative ( -  ) 

cables to the battery. 

29. Start the engine. Set the parking brake, and shift the 
transmission through all gears three times. 

30. Check the throttle control cable adjustment as 
described on page 14-1 64. 

31. Check and adjust the front wheel alignment (see sec- 
tion 18). 

32. Let the engine reach operating temperature (the radi- 
ator fan comes on) wi th the transmission in or 

position, then turn it off  and check fluid level. 

33. Road test as described on pages 14-90 thru 14-92. 

34. Loosen the front engine mount bracket bolts after 
the road test, and retighten them to specified torque. 

FRONT ENGINE 
MOUNT BRACKET 
BOLTS 
10 x 1.25 rnm 

.rn (3.9 kgf-rn, 28 Ibf-ft) 

NT BRACKET 

FRONT ENGINE 
MOUNT 



Shift Cable 

r Removal/lnstallation 

1 -  

Make sure lifts, jacks and safety stands are placed 
properly, and hoist brackets are attached to the correct 
position on the engine (see section 1). 
Apply parking brake and block rear wheels so car will 
not roll off stands and fall on you while working under it. 

CAUTION: 
All SRS electrical wiring harnesses are covered with yel- 
low insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if  it 
has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical to LHD type. 

1. Remove the front console (see section 20). 

2. Shift to position, then remove the lock pin from 
the cable adjuster. 

3. Remove the bolts securing the bracket. 

NOTE: LHD is shown; RHD is similar. 

LOCK PIN 

1.0 rnrn 
N-rn (1.0 kgf-rn, 
Ibf-ft) \ 

4. Remove the shift cable cover. 

5. Remove the lock bolt securing the control lever, then 
remove the control lever with the shift cable. 

CONTROL LEVER 

6 x I .O rnm 

LOCK WASHER 

SHIFT CABLE 

CABLE 6 x 1 .O mm 
COVER 14 N-rn (1.4 kgf-rn, 10 Ibf-ft) 

8 x 1.25 mrn 
18 N-rn (1.8 kgf-rn, 13 Ibfaft) 



6. Remove the exhaust pipe B and heat shield. 

SELF-LOCKING NUT 
3 3  N-rn 13.4 kgf-m, 25 Ibf-ft) 
Replace. 

\ 
SELF-LOCKING NUT 
54 N-m (5.5 kgf-m, 4 0  Ibf-ft) 
Reolace. 

GASKET 
Replace. 

7. Remove the cable guide and grommet. 

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

8. Remove the cotter pin and lock pin, then separate the 
control lever f rom the shift cable. 

SHIFT CABLE 

ROLLER / 
LOCK 

COTTER PIN 
Replace. 

9. Install the shift cable in the reverse order o f  removal. 

10. Check the cable adjustment after installing the shif t  
cable (see page 14- 1 64). 



Shift Cable .. I. . 

SHIFT CABLE 

I 

- Aajustmenr 

CAUTION: 
All SRS electrical wiring harnesses are covered with yel- 
low insulation. 
Before disconnecting any part o f  the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly i f  it 
has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical to  LHD type. 

MAIN HARNESS 
1. Start the engine. Shift t o  reverse to  see i f  the reverse 

gear engages. If not, refer to Troubleshooting on page 
14-86 thru 89. 

2. With the engine off, remove the front console (see 
section 201. 

3. Shift to  position, then remove the lock pin from 
the cable adjuster. 

NOTE: LHD is shown; RHD is similar. 

7 N-m (0.7 kgfsm, 

ADJUSTER 

4. Check that the hole in the adjuster is perfectly aligned 
with the hole in the shift cable. 

ADJUSTER 

Cable Cable Exact 
Too Short Too Long Alignment 

NOTE: 
There are t w o  holes in the end of the shift cable. They 
are positioned 90' apart t o  allow cable adjustments in 
114 turn increments. 

5. If not perfectly aligned, loosen the locknut on the shift 
cable, and adjust as required. 

6. Tighten the locknut. 

7. Install the lock pin on the adjuster. If you feel the lock 
pin binding as you reinstall it, the cable is still out of 
adjustment and must be readjusted. 

8. Move the shift lever t o  each gear, and verify that the 
A/T gear position indicator follows the AIT gear posi- 
tion switch. 

9. Start the engine and check the select lever in  all gears. 
I f  any gear does not  work properly, refer to  
troubleshooting on page 14-86 thru 89. 

10. Insert the ignition key into the key cylinder on the AIT 
gear position indicator panel, and verify that the shift 
lock lever is released. 



ATF Cooler Hoses 
A -. - Lonnection 

1 .  Connect the ATF cooler hoses to  the joint pipes and ATF cooler, and secure them wi th the clips as shown. 

2. Install the clamp on the yellow mark on the ATF cooler hose, then clamp the other hose as shown. 

TRANSMISSION 

CLIP 



Gearshift Selector (KG model) 

CAUTION: 
All SRS electrical wiring harnesses are covered with 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it  has an open circuit or damaged wiring. 

3 N-rn (0.3 kgf-m, 2 Ibf-ft) 
Apply non-hardening thread 
lock sealant. 

PUSH KNOB 

A/T GEAR POSITION 
INDICATOR PANEL 

3 N.m (0.3 kgf.m. 
2 Ibf.ft) 

SHIFT POSITION 
INDICATOR 

SILICONE GREASE 
LEVER COVER 

9.8 N-m (1 .O kgf-m. 

LOCK PIN ROD 
8 x 1.25 mm 
22 N-m (2.2 kgf.m, 

5 N.m (0.5 kgfm, 16 Ibf.ft) 

4 Ibf.ft) 

T LEVER MOUNT BRACKET 

GEAR POSITION SWITCH 
See section 23. 



Gearshift Selector (KE model) 

CAUTION: 
All SRS electrical wiring harnesses are covered with 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assesmbly 
if it has an open circuit or damaged wiring. 

SELECT LEVER KNOB 

SPRING 

3 N.m (0.3 kgf.m, 2 Ibf.ft) 
Apply non-hardening thread 
lock sealant. 

AIT GEAR POSITION 
INDICATOR PANEL 

SHIFT POSITION 
INDICATOR 

LEVER COVER 

LOCK PIN ROD 

MOUNT BRACKET 



Gearshift Selector (KH model) 

CAUTION: 
All SRS electrical wiring harnesses are covered with 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

SELECT LEVER KNOB 

3 N-m (0.3 kgf-m, 2 Ibf-ft) 
Apply non-hardening thread 

PUSH KNOB lock sealant. 

AIT GEAR POSITION 
INDICATOR PANEL 

3 N.m (0.3 kgf.m, 

9.8 N-m (1.0 kgf.m, 

SHIFT LOCK SOLENOID 
See section 23. 

SHIFT POSITION 
INDICATOR 

LEVER COVER 

9.8 N-m (1 .O kgf-m, 

LOCK PIN ROD 

8 x 1.25 mm 
22 N.m (2.2 kgf.m, 

T LEVER MOUNT BRACKET 



AIT G 
Panel 

ear Position Indicator 

- Adjustment 

CAUTION: 
All SRS electrical wiring harnesses are covered wi th 
yellow insulation. 
Before disconnecting any part o f  the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly i f  
it has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical t o  LHD type. 

\ 
SRS MAIN HARNESS 

1. With the transmission in position, check t i a t  the 
index mark on the indicator aligns with the N mark 
on the AIT gear position indicator panel when the 
transmission is in position. 

2. If not aligned, remove the front console (see section 
20). 

3. Remove the A/T gear position indicator panel mount- 
ing screws, and adjust by moving the panel. 

NOTE: Whenever the A/T gear position indicator 
panel is removed, check the panel adjustment as 
described above. 

A/T GEAR POSITION 
INDICATOR PANEL 

I NOTE: LHD is shown; RHD is similar. I 

Throttle Control Cable 0 
- inspection 

NOTE: Before inspecting the throttle control cable, make 
sure that: 

Throttle cable free play is correct (see section 11). 
Idle speed is correct (see section 11). 
You warm up the engine to  normal operating temper- 
ature (the radiator fan comes on). 

1. Verify that the throttle control cable is clamped cor- 
rectly in three positions. 

INTAKE AIR DUCT 
THROTTLE 

CLAMP 

THROTTLE 
CONTROL LEVER 

(cont'd) 



Throttle Control Cable 
- Inspection (cont'd) 

2. Verify that the throttle control lever is synchronized 
with the throttle linkage while depressing and releas- 
ing the accelerator pedal. 

3. If the throttle control lever is not synchronized wi th 
the throttle linkage, adjust the throttle control cable. 

THROTTLE LINKAGE 

4. Check that there is play in the throttle control lever 
while depressing the accelerator pedal to the full- 
throttle position. 

TH~OTTLE CONTROL \ 
THROTTLE CABLE 

CABLE 

I 5. Remove the cable end of the throttle control cable 
from the throttle control lever. 

THROTTLE CONTROL CABLE 

THROTTLE CONTROL LEVER 

6. Check that the throttle control lever moves 
smoothly. 

1 CABLE END 

THROTTLE CONTROL LEVER 



-- Aajustment 

NOTE: Before adjusting the throttle control cable, make 
sure that: 

Throttle cable free play is correct (see section 11). 
Idle speed is correct (see section 1 1 ).  

You warm up the engine to normal operating temper- 
ature (the radiator fan comes on). 

1. Verify that the throttle control cable is clamped cor- 
rectly in three positions. 

CLIPPED BAND 
NOTE: Align the clipped 
bands with the clamp 

THROTTLE CONTROL 
LEVER 

2. Verify that the throttle linkage is in the fully-closed 
position. 

CABLE THROTTLE CABLE 

3. Loosen the locknut on the throttle control cable at 
the throttle control lever. 

4. Remove the free play in the throttle control cable 
with the locknut, while pushing the throttle control 
lever t o  the fully-closed position as shown. 

LOCKNUT B 

Push in this direction. 

5. Tighten the locknuts. 

THROTTLE CONTROL LEVER 

6. After tightening the locknuts, inspect the synchroni- 
zation and throttle control lever movement. 

NOTE: To tailor the shiftllock-up characteristics to  a par- 
ticular customer's driving expectations, you can adjust 
the throttle control cable up to 2 mm (0.078 in) shorter 
than the "synchronized" point. 
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Special Tools 

L 

Ref. No. 

0 
0 
0 
0 
0 
0 
@ 
0 
0 

@ 0 @ 0 

@ 0 

@ 

Tool Number 

07GAD - PG40100 
O7HAJ - PK40201 
07JAD - PH80101 
07JAD - pH80400 
07746-0010400 
07746-0010500 
07746 - 0010600 
07746-0030100 
07749-0010000 

Description 

Driver Attachment 
Preload Inspection Tool 
Driver Attachment 
Pilot, 28 x 30 mrn 
Attachment, 52 x 55 mm 
Attachment, 62 x 68 mm 
Attachment, 72 x 75 rnm 
Driver, 40 mm I.D. 
Driver 

Qty 

1 
1 
1 
1 
1 
1 
1 
1 
1 

Page Reference 

15-9 
15-7 
15-9 
15-9 
15-6 
15-6 
15-6 
15-5 
15-6, 9 



Differential (Manual Transmission) 
Illustrated Index 

NOTE: If the * mark parts were replaced, the tapered roller bearing preload must be adjusted (see page 15-7). 

OIL SEAL 
Removal, page 15-5 
Installation, page 15-9 

I 

'TAPERED ROLLER 
BEARING 
Replacement, page 15-5 
Inspect for wear and damage. 

'TAPERED ROLLER BEARING 

G OUTER RACE 
ment, page 15-6 
for wear and damage. 

10 x 1.0 mrn 

'nspection, page 15-4 

Adjustment, page 15-7 

\ 
OIL SEAL 
Removal, page 15-5 
Installation, page 15-9 



Differential (Manual Transmission) 

r Backlash Inspection 7 
1. Place the d i f ferent ia l  assembly o n  V-blocks and 

1 install both axles. 

2. Measure the backlash of both pinion gears. I 
Standard (New): 0.05 - 0.15 mm 

(0.002 - 0.006 in) 

PINION GEARS 
DIAL INDICATOR A 

Y 
SIDE GEARS \ 

V-BLOCK 

V-BLOCK 

the differential carrier 
If the backlash is not within the standard, replace 

- Final Driven Gear Replacement - 

1 

1. Remove the bolts in a crisscross pattern in several 
steps, and remove the final driven gear f rom the dif- 
ferential carrier. 

NOTE: The final dr iven gear bol ts have left-hand 
threads. 

1 0 ~ 1 . 0  rnrn 
101 N.rn (10.3 kgf.m, 74.5 Ibf.ft) 
Left-hand threads 

FINAL DRIVEN GE 

of final driven gear faces carrier. 

DIFFERENTIAL 
CARRIER 

2. Install the final driven gear by tightening the bolts 
i n  a crisscross pattern i n  several steps. 



r Tapered Roller Bearing 
Replacement 

NOTE: 
The tapered roller bearing and bearing outer race 
should be replaced as a set. 
Inspect and adjust the tapered roller bearing preload 
whenever the tapered roller bearing is replaced. 
Check the tapered roller bearings for wear and rough 
rotation. If the tapered roller bearings are OK, remov- 
a l  is not necessary. 

1. Remove the tapered roller bearings using a bearing 
puller and a bearing separator as shown. 

BEARING 
PULLER 

\ 

BEARING 
SEPARATOR 
(Commercially 

BEARING 

2. Install new tapered roller bearings using the special 
tool as shown. 

NOTE: Drive the tapered roller bearings on until 
they bottom against the differential carrier. 

a 
DRIVER, 40 rnm I.D. 
07746-0030100 

TAPERED 
ROLLER 
BEARING 

- Oil Seal Removal 
I 

1. Remove the differential assembly. 

2. Remove the oil seal from the transmission housing. 

OIL SEAL 
Replace. 

3. Remove the oil seal from the clutch housing. 

CLUTCH HOUSING 

wy OIL SEAL 

Replace. 



Differential (Manual Transmission) 
- Bearing Outer Race Replacement 

NOTE: 
The bearing outer race and tapered roller bearing 
should be replaced as a set. 
Inspect and adjust the tapered roller bearing preload 
whenever the tapered roller bearing is replaced. 

1. Remove the oi l  seals f rom the transmission housing 
and clutch housing (see page 15-51, 

2. Drive the bearing outer race and thrust shim out of 
the transmission housing, or  remove the bearing 
outer race and 75 m m  shim f rom the clutch housing 
b y  h e a t i n g  t h e  c l u t c h  h o u s i n g  t o  a b o u t  212°F 
(100°C) wi th  a heat gun. 

CAUTION: Do n o t  reuse  t h e  t h r u s t  s h i m  if t h e  
outer race was driven out. 

NOTE: Do not heat the clutch housing in  excess of 
212°F (100°C). 

TRANSMlSSlON DRIVER 
HOUSING: 7 7 4 9  - 0010000 

ATTACHMENT, 
52 x 55 mm 
07746-0010400 

OUTER RACE 

CLUTCH 
HOUSING: 

SHlM 

/ .  
75 mm SHlM BEARING 

OUTER RACE 

3. Install the thrust shim or 75 m m  shim and the bear- 
i ng  outer race i n  the  transmission hous ing  and 
clutch housing using the special tools as shown. 

NOTE: 
Install the bearing outer race squarely. 
Check that there is n o  clearance between the  
bearing outer race, thrust shim or 75 m m  shim. 
and housing. 

TRANSMISSION 
HOUSING: 

DRIVER 
07749 - 0010000 

ATTACHMENT. 
62 x 68 mm 
07746-0010500 

OUTER RACE 

CLUTCH 
HOUSING: 

OUTER RACE 

75 mm SHIM 

4. Install the oil seal (see page 75-91. 



- Tapered Roller Bearing Preload Adjustment I 
NOTE: If any of the items listed below were replaced, 
the tapered roller bearing preload must be adjusted. 

Transmission housing 
Clutch housing 
Differential carrier 
Tapered roller bearing and bearing outer race 
Thrust shim 
75 m m  shim 

1. Remove the bearing outer race and thrust shim 
from the transmission housing (see page 15-6). 

NOTE: Install the thrust shim only on the transmis- 
sion housing side. 

CAUTION: Do not reuse the thrust shim i f  the bear- 
ing outer race was driven out. 

NOTE: Before adjusting the tapered roller bearing 
preload, let the transmission cool to room tempera- 
ture if the bearing outer race was removed by heat- 
ing the clutch housing. 

2. First try the same size thrust shim that was re- 
moved. 

CAUTION: Use only one thrust shim. 

Q - THRUST SHIM 

TRANSMISSION 

3. After installing the thrust shim, install the bearing 
outer race in the transmission housing (see page 
15-6). 

NOTE: 
Install the bearing outer race squarely. 
Check that there is no clearance between the 
bearing outer race, thrust shim and transmission 
housing. 

4. With the mainshaft and countershaft removed, 
install the differential assembly, and torque the 
clutch housing and transmission housing. 

NOTE: It is not necessary to use sealing agent be- 
tween the housings. 

TORQUE: 10 x 1.25 mm: 44 N.m 
(4.5 kgf-rn, 33 Ibf-ft) 

8 x 1.25 mm: 27 N.rn 
(2.8 k9f.m. 20 Ibf.ft) 

5. Rotate the differential assembly in  both directions 
to seat the tapered roller bearings. 

6. Measure the starting torque of the differential as- 
sembly with the special tool and a torque wrench. 

STANDARD: 1.4 - 2.5 N-m 
(14 - 26 kgfacm, 12 - 23 Ibf.in) 

NOTE: 
Measure the tapered roller bearing preload at 
normal room temperature. 
Measure the tapered roller bearing preload in  
both directions. 

QUE WRENCH 

PRELOAD INSPECTION TOOL 
07HAJ - PK40201 



Differential (Manual Transmission) 
- Tapered Roller Bearing Preload Adjustment (cont'd) 

7. If the tapered roller bearing preload is not within 
the standard, select the thrust shim which will give 
the correct tapered roller bearing preload from the 
following table. 

NOTE: Changing the thrust shim to the next size 
wi l l  increase or decrease tapered roller bearing 
preload about 0.3 - 0.4 N -m (3 - 4 kgf-cm, 2.6 - 
3.5 Ibf.in). 

THRUST SHIM 

8. Recheck the tapered roller bearing preload. 

2.29 m m  (0.0902 in) 

9. How to select the correct thrust shim: 
-1) Compare the tapered roller bearing preload 

you get with the thrust shim that was removed, 
wi th the specified preload o f  1.4 - 2.5 N,m 
(14 - 26 kgf-cm, 12 - 23 Ibfain). 

-2) If your measured tapered roller bearing preload 
is less than specified, subtract yours from the 
specified. 
If yours is more than specified, subtract the 
specified from your measurement. 

0 

P 

Q 

R 

S 

T 

For example with a 2.17 m m  (0.0854 in) thrust 
shim: 

@ specified 2.5 N.m (26 kgf-cm, 23 Ibfein) 
-you  measure 0.6 N-m (6 kgf-cm, 5 Ibf-in) 

1.9 N-m (20 kgfcrn, 18 Ibf-in) less 

41395-PX5-000 

41396 - PX5 - 000 

41397 - PX5 - 000 

41398 - PX5 - 000 

41 399 - PX5 - 000 

41400 - PX5 - 000 

@ you measure 3.3 N.m (34 kgf-crn, 30 Ibfsin) 
- specified 2.5 N.m (26 kgf-cm, 23 Ibf.in) 

2.32 m m  (0.0913 in) 

2.35 m m  (0.0925 in) 

2.38 m m  (0.0937 in) 

2.41 m m  (0.0949 in) 

2.44 m m  (0.0961 in) 

2.47 m m  (0.0972 in) 

0.8 N.m (8 kgf-cm, 7 Ibfain) more 

-3) Each sh im  size u p  or d o w n  f r o m  standard 
makes about  0.3 - 0.4 N - m  (3  - 4 kgf.cm, 
2.6 - 3.5 Ibf+in) difference in tapered roller bear- 
ing preload. 

In example @, your measured tapered roller 
bear ing pre load was  1.9 N - m  (20 kg f - cm,  
18 Ibf - in)  less than standard so you need a 
thrust shim five sizes thicker than standard (try 
the  2.32 m m  (0.0913 i n )  t h rus t  shim, and  
recheck). 
In example @, your measurement was 0.8 N m  
(8 kgfscm, 7 Ibfein) more than standard, so you 
need a thrust shim two sizes thinner (try the 
2.11 m m  (0.0831 in) thrust shim, and recheck). 

10. After adjusting the tapered roller bearing preload, 
assemble the transmission and install the transmis- 
sion housing (see section 13). 

TORQUE: 
10 x 1.25 mm: 44 N-m (4.5 kgf.m, 33 Ibfeft) 
8 x 1.25 mm: 27 N-m (2.8 kgfam, 20 Ibf.ft) 

11. Rotate the differential assembly in  both directions 
to seat the tapered roller bearings. 



- Oil Seal Installation 

1. Install the new oil seal into the transmission hous- 
ing using the special tools as shown. 

2. Install the new oil seal into the clutch housing using 
the special tools as shown. 

I CLUTCH I 

DRIVER 

( 1 J 07749 - OOlOOOO 

TRANSMISSION 

DRIVER ATTACHMENT 

OIL SEAL 
07GAD - PG40100 

Replace. 
PILOT, 28 x 30 mm 
07JAD - pH80400 

HOUSING 

DRIVER 
07749 - 0010000 

I DRIVER ATTACHMENT 
07JAD - PH80101 

PILOT, 28 x 30 mrn 
07JAD - pH80400 
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Special Tools 

0 

8 
0 

Qty 

1 
1 
1 
1 
1 
1 
1 
1 

Description 

Driver Attachment 
Preload Inspection Tool 
Driver Attachment 
Pilot, 28 x 30 m m  
Attachment, 40 x 50 m m  
Attachment, 72 x 75 m m  
Driver 
Driver Attachment 

Ref. No. 

0 
0 
0 
0 
0 
0 
0 
@ 

Page Reference 

15-18 
15-17 
15-18 
15-18 
15-14 
15-17 
15-17, 18 
15-18 

Tool Number 

07HAD - SF10100 
07HAJ - PK40201 
07JAD - pH80101 
07JAD - pH80400 
07LAD - PW50601 
07746 - 00 10600 
07749-0010000 
07947 - SO90200 



Differential (Automatic Transmission) 
Illustrated Index 

THRUST SHIM 

BEARING OUTER RACE 

10 mm BOLT 
101 N-m (10.3 kgf-m, 74.5 Ibf.ft) 
Left-hand threads 

TAPERED ROLLER BEARING 
Inspect.for faulty movement. 

FINAL DRIVEN GEAR 
lnspect for excessive 
wear. 

DIFFERENTIAL CARRIER 
Inspect for cracks. 

TAPERED ROLLER BEARING 
lnspect for faulty movement. \ 

BEARING OUTER RACE * 



Differential (Automatic Transmission) 
- Backlash Inspection 

1. Place the differential assembly on V-blocks and 
install both axles. 

2. Check backlash of both side gears. 

Standard (New): 0.08 - 0.15 mm 
(0.003 - 0.006 in.) 

DIAL INDICATOR SIDE GEARS 

3. If backlash is out of tolerance, replace the differen- 
tial carrier. 

- Bearing Replacement 

NOTE: Check the bearings for wear and rough rotation. 
If the bearings are OK, removal is not necessary. 

1. Remove the tapered roller bearings using a bearing 
puller. 

BEARING PULLER 

/ 

TAPERED 

2. Install the new tapered roller bearings, using the 
special tool and a press as shown. 

NOTE: 
Press the bearings on until they bottom. 
Use the large end of the special tool for torque 
converter housing side bearing. 
Use the small end of the special tool for trans- 
mission housing side bearing. 

PRESS ATTACHMENT, 
40 x 50 mrn 
07LAD - PW50601 

NOTE: 
The bearing and outer race should be replaced 
as a set. 
Inspect and adjust the bearing preload whenever 
a bearing is replaced. 
Drive in the bearings securely so that there is no 
clearance between the bearings and differential 
carrier. 



- Differential Carrier Replacement - 

1. Remove the final dr iven gear f rom the differential 
carrier. 

NOTE: The final dr iven gear bolts have left-hand 
threads. 

2. Install the final driven gear with its chamfered side 
on inner bore facing the differential carrier. 

3. Torque the bolts to  the specified torque in a criss- 
cross pattern. 

TORQUE: 101 N.m (10.3 kgfsm, 74.5 Ibfeft) 

FINAL DRIVEN GEAR 

10 mm BOLT 
101 N.m (10.3 kgf.m, 74.5 Ibf.ft) 
Left-hand threads 

DIFFERENTIAL CARRIER 

- Oil Seal Removal 
I 

1. Remove the differential assembly. 

2. Remove the oil seal f rom the transmission housing. 

OIL SEAL 
Replace. 

TRANSMISSION 
HOUSING 

3. Remove t h e  o i l  seal f r o m  t h e  to rque  conver ter  
housing. I 

TORQUE C~NVERTER OIL SEAL 
HOUSING Replace. 



Differential (Automatic Transmission) 
- Tapered Roller Bearing Preload Adjustment 

NOTE: If the transmission housing, torque converter 
housing, differential carrier, tapered roller bearing, outer 
race or thrust shim were replaced, the bearing preload 
must be adjusted. 

1. Remove the bearing outer race and thrust shim 
from the transmission housing by heating the hous- 
ing to  about 212°F (100°C) with a heat gun. 

CAUTION: 
Do not heat the housing in excess of 212°F 
(IOO0C). 
Replace the tapered roller bearing when the 
outer race is to be replaced. 
Do not use a shim on the torque converter hous- 
ing side. 

NOTE: Let the transmission housing cool to  the 
room temperature before adjusting the bearing 
preload. 

HEAT GUN 

TAPERED ROLLER BEARING 
OUTER RACE 

2. Select the 2.60 rnm (0.102 in) thrust shim from the 
middle of the table below. 

BEARING OUTER 
RACE 

' SHIM 

THRUST SHIM 

* Standard shim 



i 

3. After installing the thrust shim, install the outer race 
i n  the transmission housing, using the special tools 
as shown. 

NOTE: 
Install the outer race squarely in  the transmis- 
sion housing. 
Check that there is no clearance between the 
outer race, shim and transmission housing. 

DRIVER 
07749-0010000 

ATTACHMENT 
72 x 75 rnm 
07746-0010600 

TRANSMISSION 

4.  With the mainshaft, countershaft and secondary 
shaft removed, install the differential assembly and 
torque the transmission housing. 

NOTE: Install t he  gasket when checking start ing 
torque. 

TORQUE: 54 N m  (5.5 kgfm, 4 0  Ibf-ft) 

5. Rotate the differential assembly in both directions 
to  seat the bearings. 

6. Measure the  s tar t ing to rque  o f  t h e  d i f ferent ia l  
assembly with the special tool  and a torque wrench. 

STANDARD: 
New bearings: 2.7 - 3.9 N-m 

(28 - 4 0  kgfecm, 24 - 35 Ibf-in) 
Reused bearings: 2.5 - 3.6 N.m 

(25 - 37 kgf.cm, 22 - 32 Ibf-in) 

PRELOAD INSPECTION 

07HAJ - PK40201 

NOTE: 
Measure the starting torque at normal room tem- 
perature in both directions. 
Changing one of the shims to the next size wi l l  
increase or decrease starting torque about 0.3 - 
0.4 N-m (3 - 4 kgfscm, 3 - 3 Ibfmin). 
To  increase the  s tar t ing torque, increase the  
thickness o f  shims. To  decrease the  s tar t ing 
torque, decrease the thickness of shims. 



sion) 
Oil Seal Installation 

Differential (Automatic Transmis 
- Bearing Outer Race Replacement - 

1. Remove the bearing outer race from the torque con- 
verter housing by heating the housing to about 
212°F (100°C) with a heat gun. 

CAUTION: Do not  heat the housing i n  excess of 
212°F (100°C). 

NOTE: 
Replace the bearing with a new one whenever 
the outer race is to be replaced. 
Do not use shims on the torque converter hous- 
ing side. 
Adjust preload after replacing the bearing outer 
race and bearing. 

TAPERED ROLLER HEAT GUN 
BEARING OUTER 

HOUSING 
2. Install the new bearing outer race flush with the 

housing using the special tools. 

07749 - 0010000 

DRIVER ATTACHMENT 
O7HAD - SF10100 

1. Install the oi l  seal i n  the transmission housing, 
using the special tools as shown. 

- 

28 x 30 mm \ 

07JAD - pH80400 OIL SEAL 

2. Drive the oi l  seal into the torque converter housing, 
using the special tools as shown. 



Driveshafts 

Special Tools .......................................... 16-2 
Driveshafts 

Inspection ........................................... 16-3 
Removal .............................................. 16-3 

........................................ Disassembly 16-5 
......................................... Reassembly 16-7 
.......................................... Installation 16-10 

Intermediate Shaft 
Removal .......................... ................. 16-12 

.................................... Disassembly .... 16-1 2 
......................................... Reassembly 16-1 4 

Installation .......................................... 16-16 



Special Tools 

Page Reference 

16-1 5 
16-13, 15 
16-4 
16-13 
16-15 
16-13, 15 
16-15 
16-15 
16-13, 15 

@ 

0 

e9 
0 0 

Number 

0 
0 
0 
@ 
0 
0 
0 
0 
0 

Description 

Oil Seal Driver 
Support Base Attachment 
Ball Joint Remover, 32 m m  
Attachment, 42 x 47 rnrn 
Driver, 40 rnrn 1.0. 
Driver 
Seal Driver Attachment 
Driver Attachment 
Support Base 

Tool Number 

07GAD - PG40100 
07LAF - SM40300 
07MAC - SLOOIOO 
07746-0010300 
07746 - 0030100 
07749-0010000 
07947 - SD90101 
07947-6110501 
07965 - SD90100 

Qty 

1 
1 
1 
1 
1 

' 1 
1 
1 
1 



Driveshafts 
. . - - - inspecrion 

Driveshaft Boot 
Check the boots on the driveshaft for cracks, damage, 
leaking grease or loose boot bands. 
If any damage is found, replace the boot  and boot  
bands. 

Loose Splines 
Turn the driveshaft by hand, and make sure the splines 
and joint are not excessively loose. 
If damage is found, replace the inboard joint. 

Twisted or Cracked 
Make sure the driveshaft is not twisted or cracked. 
Replace i t  if necessary. 

DRIVESHAFT 

OUTBOARD BOOT 

BOOT BANDS 

- Removal 

1. Loosen the wheel nuts slightly. 

2. Raise the front of car, and support it with safety 
stands in the proper locations (see section 1). 

3. Remove the wheel nuts and front wheels. 

4. Drain the transmission oil or fluid (see section 13 or 
14). 

NOTE: It is not necessary to drain the differential oil 
when the left driveshaft is removed. 

5. Raise the locking tab on  the  spindle nut, then 
remove the nut. 

2 4 x  1.5mm 
Replace. 

6. Remove the self-locking nut and FLANGE bolt. 

7 .  Remove the damper fork. 

FLANGE BOLT 
10 x 1.25 mrn 

SELF-LOCKING NUT 
12 x 1.25 rnrn 
Replace. 



Driveshafts 

r Removal (cont'd) 

8. Remove the cotter pin from the lower arm ball joint 
castle nut, and remove the nut. 

9. Install a 12 m m  hex nut on the ball joint. Be sure 
that the hex nut is flush with the ball joint pin end, 
or the threaded section of the ball joint pin might be 
damaged by the ball joint remover. 

10. Use the ball joint remover, 32 mm, as shown on 
page 18-10, to separate the ball joint and lower arm. 

CAUTION: Be careful not t o  damage the ball joint 
boot. 

NOTE: If necessary, apply penetrating type. lubri- 
cant to loosen the ball joint. 

BALL JOINT REMOVER, 32 mrn 
0 7 M A C  - S L O O l O O  

. CASTLE NUT /? 
COlTER PIN 12 x 1.25 mm 
Replace. 

11. Pry the driveshaft assembly with a screwdriver, as 
shown, to force the set ring at the driveshaft end 
past the groove. 

I SCREWDRIVER 

12. Pull on the inboard joint, and remove the driveshaft 
from the differential case or bearing support as an 
assembly. 

CAUTION: 
Do no t  pul l  on  the  driveshaft, as the  inboard 
joint may come apart. 
Use care when prying out the assembly, and pull 
it straight t o  avoid damaging the differential oil 
seal or the intermediate shaft outer seal. 

INBOARD JOINT 

( Left driveshaft w i t h  intermediate shaft: ) 

INBOARD JOINT 



13. Pull the knuckle outward, and remove the driveshaft 
outboard joint f rom the front wheel hub using a 
plastic hammer. 

KNUCKLE 

DRIVESHAFT 

- Disassembly 

1. Remove the set ring from the inboard joint. 

2. To remove the boot band, pry up the locking tabs 
with a screwdriver and raise the end of the band. 

CAUTION: Take care not to damage the boot. 

NOTE: Carefully clamp the driveshaft in a vise with 
soft jaws. 

SET RING 
Replace. 

- If the boot band is the welded type, cut it off as 
shown. 

BOOT BAND \y 
Re~lace.  

(cont'd) 



Driveshafts 

r Disassembly (cont'd) 

3. Mark each roller and inboard joint to  identify the 
locations of rollers and grooves in the inboard joint. 
Then remove the inboard joint on the shop towel. 

NOTE: Be careful not to drop the rollers when sepa- 
rating them from the inboard joint. 

INBOARD JOINT 
Check splines for wear or damage. 
Check inside bore for wear. 
Ins~ect for cracks. 

Marks 

4. Mark the rollers and spider to identify the locations 
of rollers on the spider. Then remove the rollers. 

5. Remove the circlip. 

6. Mark the spider and driveshaft to identify the posi- 
tion of the spider on the shaft. 

7.  Remove the spider using a commercially available 
bearing remover. 

8. Remove the stopper ring. 

BEARING REMOVER 
\ 

TOPPER RING 

ROLLER (For MIT models) 

9. Wrap the splines on the driveshaft with vinyl tape to 
prevent damage to the boots and dynamic damper. 

10. Remove the boot band and inboad boot. 

CAUTION: Take care not  t o  damage the boot. 

11. Remove the dynamic damper band and dynamic 
damper if equipped. 

CAUTION: Take care no t  t o  damage the dynamic 
damper. 

12. Remove the boot bands and outboard boot, then 
remove the vinyl tape. 

CAUTION: Take care not t o  damage the boot. 

INBOARD BOOT DYNAMIC DAMPER 
Inspect for cracking. Check for damage. 

Inspect for cracking, 
splitting and wear. 

13. Inspect the outboard joint for faulty movement and 
wear. If any roughness or excess play is felt, replace 
the outboard joint. 

/ 

OUTBOARD JOINT 



Reassembly 

NOTE: 
Clean the disassembled parts with solvent, and dry them throughly with compressed air. Do not wash the rubber parts 
with solvent. 

: Thoroughly pack the inboard joint and both joint boots with the joint grease included in the new driveshaft 
set. 

Grease quantity: 

INBOARD JOINT 
ROLL 

SET RING / 
(For l 

n--Aace. / 

Inboard Joint 

Outboard Joint 

SPIDER 1.: 

120 - 130 g (4.2 - 4.6 oz) 

130 - 140 g (4.6 - 4.9 oz) 

.ER 
MIT  models) 

grease. 

BOOT BANDS 
R e ~ l a c e .  

I 

/ 
DYNAMIC DAMPER BAND 
(For AIT models) 
left driveshaft 

Replace. 
/ 

OUTBOARD BOOT 

Pack cavi ty with grease. I 
I 

OUTBOARD JOINT 



Driveshafts 

r Reassembly (cont'd) 

1. Wrap the splines with vinyl tape to prevent damage 
to the boots and dynamic damper. 

2. Install the outboard boot, dynamic damper and 
inboard boot to the driveshaft, then remove the 
vinyl tape. 

CAUTION: Take care not to damage the boots and 
dynamic damper. 

VINYL TAPE 

OUTBOARD BOOT 

DYN 
(For 
[left driveshaft ) \ 

INBOARD BOOT 

3. Install the stopper ring into the driveshaft groove. 

NOTE: Always rotate the stopper ring in its groove 
to be sure it is fully seated. 

4. Install the spider on the driveshaft by aligning the 
marks on the spider and end of the driveshaft. 

5. Fit the circlip into the driveshaft groove. 

NOTE: Always rotate the circlip in its groove to be 
sure it is fully seated. 

ClRCLlP 

Mark 
SPIDER 

l RING 

6. Pack the outboard joint with the joint grease includ- 
ed in the new driveshaft set. 

Grease quantity: 130 - 140 g (4.6 - 4.9 oz) 

7. Fit the rollers to the spider with their high shoulders 
facing outward. 

NOTE: 
Reinstall the rollers in their original positions on 
the spider by aligning the marks. 
Hold the driveshaft pointed up to prevent the 
rollers from falling off. 

ROLLER 
(For MIT models) 

SPIDER / 
High shoulder faces 
toward outside 



/ 
INBOARD 
JOINT 

8. Pack the inboard joint with the joint grease included 
in the new driveshaft set. 

Grease quantity: 120 - 130 g (4.2 - 4.6 oz)  

9. Fit the inboard joint onto the driveshaft. 

NOTE: 
Reinstall the inboard joint onto the driveshaft by 
aligning the marks on the inboard joint and the 
rollers. 
Hold the driveshaft so the inboard joint points up 
to prevent it from falling off. 

M/T models: 
Align the roller holders 
with the inboard joint as 
shown below. 

t Spline direction 

10. Adjust the length of the driveshafts to the figure 
below, then adjust the boots to  halfway between 
full compression and full extension. 

NOTE: The ends of boots seat in the groove of the 
driveshaft and joint. 

M/T model: 
LeftIRight: 486 - 491 mm (19.1 - 19.3 in) 

AIT model: 
Left: 845 - 850 rnm (33.3 - 33.5 in) 
Right: 486 - 491 mm (19.1 - 19.3 in) 

11. Install new boot bands on the boots, and bend both 
sets of locking tabs. 

12. Lightly tap on the doubled-over portions to  reduce 
their height. 

BOOT BAND 

OOT 

(cont'd) 

1 I ROLLER HOLDER 



Driveshafts 

r Reassembly (cont'd) 

13. Position the dynamic damper as shown below. 
Install a new dynamic damper band, and bend 
down both sets of locking tabs. 
Lightly tap on the doubled-over portion of  the 
band to reduce its height. 

DYNAMIC DAMPER 

- Installation 

1. Install the outboard joint into the knuckle. 

KNUCKLE 

2. Apply 0.3 - 1.0 g (0.01 - 0.04 oz) of specified grease 
to  the whole splined surface of the left driveshaft 
(for cars with intermediate shaft). 

3. Install the new set ring onto the driveshaft groove. 

CAUTION: Always use a new set ring whenever 
the driveshaft is being installed. 

4. Insert the inboard end of the driveshaft into the dif- 
ferential or intermediate shaft unti l  the set r ing 
locks in the groove. 

INBOAFD JOINT SET RING 



5. lnstall the knuckle on the lower arm, then tighten 
the castle nut and install a new cotter pin. 

NOTE: Wipe off the grease before tightening the 
nut at the ball joint. 

CAUTION: 
a Be careful not to damage the ball joint boot. 

Torque the castle nut to the lower torque speci- 
fication, then tighten it only far enough to align 
the slot with the pin hole. Do not align the nut 
by loosening. 

V On reassembly. 
bend the cotter pin 
as shown. 

CASTLE NU? 
12x 1.25 mm 
49 - 59 N.m (5.0 - 6.0 kgf-m, 36 - 43 Ibf4tl 

6. lnstall the damper fork over the driveshaft and onto 
the lower arm. Install the damper in the damper 
fork so the aligning tab is aligned with the slot in 
the damper fork. 

7 .  Loosely install the FLANGE bolt and the new self- 
locking nut. 

NOTE: The bolts and nut should be tightened with 
the vehicle's weight on the damper. 

FLANGE BOLT 
10x  1.25mm 
43 N.m (4.4 kgf.m, 32 1bf.e) 

12 x 1.25 mrn 
64 N.m (6.5 kgf.m, 47 Ibf-ft) 

8. lnstall a new spindle nut, then tighten and stake the 
nut. I 

9. lnstall the front wheel with the wheel nuts. 

NOTE: Before installing the wheel, clean the mating 
surfaces of the brake disc and wheel. 

FRONT WHEEL 

SPINDLE-NUT 
24 x 1.5 mm 
245 N.m (25 kgf-rn, 181 IbfW 
NOTE: After tightening, use a drift to 
stake the spindle nut shoulder 
against the driveshaft. 

10. Tighten the FLANGE bolt and the new self-locking 
nut with the vehicle's weight on the damper. 

11. Refill the transmission with recommended oi l  or 
fluid (see section 13 or 14). 

12. Check the front wheel alignment, and adjust i f  nec- 
essary (see page 18-4). 



Intermediate shaft 
- Removal 

1 1. Drain the transmission oi l  or f lu id (see section 13 o r  
14). 

2. Remove the left driveshaft (see page 16-3). 

3. Remove the three flange bolts. 

FLANGE BOLTS 
10 x 1.25 mm 

4. Remove the intermediate shaft f rom the differential. 

CAUTION: Hold  t h e  intermediate shaft  hor izontal  
unt i l  it is  clear of  t he  differential t o  prevent damage 
t o  the  differential o i l  seal. 

INTERMEDIATE SHAFT 

r Disassembly 

NOTE: Be careful not to  damage the metal rings on the 
intermediate shaft during disassembly. 

1. Remove the intermediate shaft outer seal f rom the 
bearing support. 

I 2. Remove the extenal circlip. 

I EXTERNAL ClRCLlP 

Replace. 

3. Press the intermediate shaft out  o f  the intermediate 
shaft bearing using a commercially available bear- 
ing remover as shown. 

INTERMEDIATE 
SHAFT BEARING 

Commercially 

i available. 
RING 
Check for damage. 

INTERMEDIATE SHAFT 
Check for damage. 



4. Remove the intermediate shaft inner seal. 

5. Remove the internal circlip. 

INTERNAL ClRCLlP 
INNER SEAL 

6. Press the intermediate shaft bearing out of the bear- 
ing support using the special tools and a press as 
shown. 

Press 

ATTACHMENT, 
42 x 47 mm 

SUPPORT BASE ' 

07965 - 5090100 

I 
I 



Intermediate Shaft 
Reassembly 

NOTE: 
Clean the disassembled parts with solvent, and dry them thoroughly with compressed air. Do not  wash the rubber 
parts with solvent. 

a Be careful not to  damage the metal rings o n  the intermediate shaft during reassembly. 

'ERMEDIATE SHAFT RING 

INTERMEDIATE SHAFT BEARING 

INTERMEDIATE SHAFT 

OUTER SEAL 

BEARING SUPPORT 

Pack the interior of the inner seal. Pack the interior of the outer seal. 
5.0 - 6.0 g (0.18 - 0.21 02) 3.0 - 4.0 g (0.11 - 0.14 0 2 )  



- Reassembly 

1. Press the intermediate shaft bearing into the bear- 
ing support using the special tools and a press as 
shown. 

Press 

8 DRIVER 

BEARING SUPPORT 

1 

2. Seat the 58 m m  internal circlip in the groove of the 
bearing support. 

CAUTION: Install the circlip with the tapered end 
facing out. 

3. Press the intermediate shaft inner seal into the bear- 
ing support using the special tools and a press as 
shown. 

INNER SEAL 

DRIVER 
07749-0010 

ATTACHMENT 
07947-61105 

(0.18 - 0.21 0 2 )  

INTERNAL ClRCLlP 

BEARING SUPPORT 

4. Press the intermediate shaft into the shaft bearing 
using the special tool and a press as shown. 

Press 

f i 
INTERMEDIATE 

DRIVER, 40 mrn I.D. 
07746-0030100 

5. Seat the 38 mm external circlip in the groove of the 
intermediate shaft. 

CAUTION: Install the circlip with the tapered end 
facing out. 

6. Press the outer seal into the bearing support using 
the special tools and a press as shown. 

DRIVER 
07749 - 00100 

OIL SEAL DRI 
07GAD - P-G4 

SUPPORT BASE Pack the interior 
ATTACHMENT of the outer seal. 
07LAF - SM40 

10.lt -0.14 O Z )  

SUPPORT 



Intermediate Shaft 
r Installation 

1. Insert the intermediate shaft assembly into the dif- 
ferential. 

CAUTION: Hold the intermediate shaft horizontal 
to prevent damage to the differential oil seal. 

I INTERMEDIATE SHAFT 

2. Install the three flange bolts, then tighten them. 

FLANGE BOLTS 
10 x 1.25 mrn 
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SUPPLEMENTAL RESTRAINT SYSTEM (SRS) 

Some model versions of the Accord Coupe include a driver's airbag, located in the steering wheel hub, and a front 
passenger's airbag, located in the dashboard above the glove box. Information necessary to  safely service the SRS 
is included in  this Shop Manual. Items marked with an asterisk ( * I  on the contents page include, or  are located near, 
SRS components. Servicing, disassembling or replacing these items wi l l  require special precautions and tools, and 
should therefore be done by an authorized Honda dealer. 

To avoid rendering the SRS inoperative, which could lead t o  personal injury or death in  the event of a severe 
frontal collision, all SRS service work must be performed by an authorized Honda dealer. 
Improper service procedures, including incorrect removal and installation of the SRS, could lead t o  personal 
injury caused by unintentional activation of the airbags. 
All SRS electrical wiring harnesses are covered wi th yellow insulation. Related components are located in  the 
steering column, front console, dashboard, dashboard lower panel, and in the dashboard above the glove box. 
Do not use electrical test equipment on these circuits. 



Special Tools 

Ref. No. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
@ 
0 
0 
0 

@-I 
63-2 
@-3 
0 
@ 
0 
@ 
@ 
@ 

QBOj!!j/ 0 0 0 0 0 0 / 
0 

s 8 &@@@ 
0 0 0 0 0 

a@@ - 
@-2 0 - 3  0 63 0 

@ 
'@ 

Tool Number 

07GAG - SD40400 
07HAG - SF10100 
07HAG - SF10200 
O7JGG - 0010100 
07MAA - SLOOIOO 
07MAC - SL00200 
07NAD - SR30101 
07NAD - SR30200 
07NAG - SD50400 
07NAG - SR30200 
07NAG - SR30900 
07QAK - POAOI 10 
07QAK - POAOl20 
07406-0010200 
07406 - 0010300 
07406-0010400 
07746-0010100 
07746-0020100 
07749-0010000 
07974 - SA50200 
07974 - SA50800 
07974 - 6890801 

Description 

Cylinder End Seal Guide 
Piston Seal Ring Guide 
Piston Seal Ring Sizing Guide 
Belt Tension Gauge 
Locknut wrench, 40 m m  
Ball Joint Remover, 28 m m  
Driver Handle 
End Packing Remover 
Sleeve Seal Ring Guide 
End Packing Setting Tool 
Valve Seal Ring Sizing Remover 
PIS Joint Adapter (Pump) 
PIS Joint Adapter (Hose) 
PIS Pressure Gauge 
Pressure Control Valve 
Pressure Gauge 
Attachment, 32 x 35 m m  
Driver 
Driver 
Sleeve Seal Ring Sizing Tool 
Ball Joint Boot Clip Guide 
Cylinder End Packing Slider 

Qty 

1 
1 
1 
1 
1 
1 
1 
'I 
1 
1 
1 
1 
7 
1 . 

1 
1 
1 
1 
1 
1 
1 
1 

Page Reference 

17-59 
17-58 
17-58 
17-20 
17-21 
17-46 
17-50 
17-50, 53 
17-56 
17-50, 59 
17-55 
17-22 
17-22 
17-22 
17-22 
17-22 
17-56, 57 
17-42 
17-56 
17-56 
17-66 
17-58, 59 



Component Location 
Index 

Power Steering: 

NOTE: 
If an intact airbag assembly has been removed from a scrapped car or has been found defective or damaged during 
transit, storage or service, i t  should be deployed (see section 23). 
Before removing the gearbox, remove the ignition key to keep the steering shaft from turning. 
After installing the gearbox, check the wheel alignment and adjust if necessary. 
LHD type is shown, RHD type is symmetrical. 

CAUTION: 
All SRS electrical wiring harnesses are covered w i th  
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

STEERING WHEEL (With SRSI 
Removal, page 17-24 
Disassembly/Reassembly, page 17-25 
Installation, page 17-26 
STEERING WHEEL {Without SRS) 
Removal, page 17-28 
DisassemblylReassembly, page 17-28 
Installation, page 17-29 

STEERING GEARBOX 
Rack Guide Adjustment, page 17-21 
Removal, page 17-46 
Disassembly, page 17-48 
Reassembly, page 17-54 
Installation, page 17-64 

\ 

VALVE BODY UNIT 
Overhaul, page 17-51. 

\ 
' STEERING COLUMN 

\ Removal, page 17-30 
Inspection, page 17-32 
Installation, page 17-33 
IGNITION SWITCH 
See section 23 

POWER STEERING PUMP 
Pump Belt Inspection, page 17-20 
Pump Belt Adjustment, page 17-20 
Pump Pressure Check, page 17-22 
Removal, page 17-36 
Disassembly, page 17-36 
Reassembly, page 17-41 
Installation, page 17-45 

Ball Joint Boot Replacement, page 17-66 



System Description 
- Fluid Flow Diagram 

The system is a compact rotary-valve-type power steering, connected to the steering gearbox. The fluid pressure is pro- 
vided by a vane-type pump which is driven by the engine crank pulley. The amount of  fluid and pressure is regulated by 
the flow control valve built into the pump. The fluid pressure from the pump is delivered to  the valve unit around the pin- 
ion of the steering gearbox. The valve inside the valve unit controls the hydraulic pressure and changes the direction of 
the flow. The fluid then flows t o  the power cylinder, where rack thrust is generated. Fluid returning from the power cylin- 
der flows back to the reservoir, where the fluid is "filtered" and supplied to the pump again. 



- Steering Pump 

Construction I 

DRlVE SHAFT. FLOW CONTROL VALVE 

The pump is a vane-type incorporating a flow control valve (with an integrated relief valve) and is driven by a V-belt from 
the crank pulley. The pump features 10 vanes. Each vane performs two intakeldischarge operations for every rotation of 
the rotor. This means that the hydraulic fluid pressure pulse becomes extremely small during discharge. 

CAM RING 

Operation I 
The belt-driven pulley rotates the rotor through the drive shaft. As the rotor rotates, the hydraulic pressure is applied to 
the vane chamber of the rotor and the vanes will rotate while being pushed onto the inner circumference of the cam ring. 
The inner circumference of the cam ring has an extended portion with respect to the center of the shaft, so the rollers 
move downward in the axial direction as the carrier rotates. As a result of this roller movement, the internal volume of the 
vane chamber will change, resulting in fluid intake and discharge. 

START OF FLUID INTAKE: FLUID INTAKE: FLUID MOVEMENT: FLUID DISCHARGE: I 
HARGE PORT 

The vanes are pushed onto 
the inner circumference of the 
cam ring. 

The volume of the vanecham- The sucked- in f l u i d  moves As the  vanes return t o  t he  
ber increases so that fluid is toward the discharge port. their original position on the 
sucked in. inner side, the volume of the 

vane chamber decreases so 
the f luid is discharged f rom 
the discharge port. 



System Description 
- Steering Pump (cont'd) 

The flow control valve and sub-valve in the pump per- 
forms the following steps @ through @ to control the 
flow of fluid, that is to  increase the discharge volume 
when engine speed is low and to decrease i t  when the 
engine speed increases. The assistance thrust of  the 
steering gearbox changes i n  compl iance w i t h  the  
change in the discharge volume. 

@ When the engine starts, fluid discharged from the 
discharge port starts to  flow through oil passage A, 
the fixed orifice and the variable orifice to the steer- 
ing gearbox. 
When the engine speed is extremely low, the return 
port is closed by the flow control valve. 
Fluid pressure discharged from the discharge port 
is applied to the top of the sub-valve, and the fluid 
pressure that passed through oil passage A is ap- 
plied to the bottom of the sub-valve. Therefore, the 
pressure difference between the ends of oil passage 
A, which is caused by  the resistance oil passage A 
when the f luid flows through the passage, is ap- 
plied to the sub-valve. However, the pressure differ- 
ence applied to the sub-valve, that is, the force that 
pushes the.sub-valve down, is too small to  over- 
come the spring force, and the variable orifice is 
fully open when the engine speed is extremely low. 

@ Because the fluid volume flowing through the fixed 
orifice and variable orifice increases, a pressure dif- 
ference is created between the ends of these ori- 
fices, and it increases in proportion to the engine 
speed. 
As the fluid pressure that passed the fixed orifice 
and variable orifice is directed to the bottom of the 
f low control valve, a pressure difference is created 
between the top and bottom of the valve, which 
pushes down the flow control valve and opens the 
return port. As a result, part of the fluid discharged 
from the discharge port returns to the pump suction 
port, keeping the discharge volume constant. 
In this condition, the sub-valve does not move, and 
the variable orifice stays fully open. 

FLOW CURVE 
I 

- 
PUMP R.P.M. 

STEERING GEARBOX 
SUB-VALVE 

VARIABLE ORIFICE 

ISCHARGE PORT 

P 

FLOW CONTROL VALVE 

To STEERING GEARBOX 

SUB-VALVE 

VARIABLE ORIFICE 

ETURN PORT (Open1 

~ o t t o i n  FLOW CONTROL VALVE 



@ As the engine speed increases further, the pressure 
difference at the sub-valve increases further, too. 
The sub-valve then closes the variable orifice com- 
pletely, regulating the discharge vo lume further. 
Therefore, the f lu id  vo lume discharged f r o m  the 
p u m p  t o  the  steering gearbox is  regulated and 
maintained at a given level unti l the engine speed 
reaches the high speed range. 
The f low control valve functions continues t o  con- 
trol the fluid volume t o  the return port. 

Pressure Relief 

Pressure at the discharge side of  the  f ixed or i f ice is  
directed to  the bottom of the f low control valve. When 
the pressure builds up, the relief valve i n  the f low con- 
trol  valve opens t o  release the pressure at the bottom of 
the  valve. Th is  a l l ows  t h e  f l o w  con t ro l  va lve t o  b e  
pushed back by the pressure difference, and the f luid 
volume t o  the pump return port increases. 
As explained above, the  system keeps the p u m p  dis- 
charge pressure (relief pressure) f rom exceeding the  
given level by controlling the volume of the fluid t o  the 
pump return port. 

To STEERING GEARBOX 

@ The fluid volume that f lows through oi l  passage A SUB-VALVE 

and the pressure difference applied to  the sub-valve 
increase i n  propor t ion t o  the  engine speed. The ARIABLE ORIFICE IMedium) 

sub-valve lowers overcoming the spring force, and 
i t  starts to  close the variable orifice t o  regulate the 
discharge volume. Therefore, the fluid volume f low- 
ing to  the steering gearbox decreases as the engine 
speed increases. 
At the same time, the f low control valve continues 
to  control the fluid volume to  the return port. 

ETURN PORT (Open) 
MP 

LOW CONTROL VALVE 

To STEERING GEARBOX 
SUB-VALVE 

VARIABLE ORIFICE (Close) 

URN PORT (Open) 

LOW CONTROL VALVE 

HARGE PORT 

RETURN PORT (Open) 

LOW CONTROL VALVE 

DAMPING 
(Decreases excessive 

RELlF VALVE (Open) 

vibration in the valve.) 



System Description 
- Steering Gearbox 

The rack-and-pinion type steering gearbox has a valve unit incorporated with the pinion to control the steering fluid pres- 
sure. Steering fluid from the pump is regulated by a rotary valve in the valve unit and is sent through the cylinder pipe to 
the power cylinder, where hydraulic pressure is applied. The steering fluid in  the other side of the power cylinder returns 
through the cylinder pipe and valve unit to  the reservoir. 

VALVE UNIT 

To RESERVOIR c 
From PUMP I, 

Valve Unit 

Inside the valve unit is the valve, which is coaxial with the pinion shaft, and controls the steering fluid pressure. The valve 
housing is connected with the fluid pipe from the pump, the return pipe to the pump, and the two cylinder pipes from the 
respective power cylinder. 
The pinion shaft is double -structured with the input shaft connected to the pinion gear, both of which are interconnected 
with the torsion bar. 
The pin inserted in the valve and the pinion shaft groove engage; this allows the pinion shaft to rotate together with the 
valve. 
Because of this construction, the difference in angle in the circumferential direction between the input shaft and the valve 
becomes larger according to  the torsional strength of the pinion or steering resistance. However, maximum torsion 
between the shafts is regulated by the engaged splines of the shafts at the pin engagement section to hold the torsion bar 
within the set value. 
This allows the steering system to function as an ordinary rack-and-pinion type steering if the steering fluid is not pressur- 
ized because of a faulty pump. 

VALVE 

<SECTION A-A> 
INPUT SHAFT 

PIN 
(Engages with the pinion PINION SHAFT 
shaft groove) 

Difference in angle between the 
input shaft and pinion shaft 

PINION SHAFT 
\ 



Pressure Control 

Low assist at higher speeds: 
When steering resistance is low, such as when driving at high speeds, or when driving straight ahead, the input shaft is 
near or in the neutral position, so there is little or no flow to any of the power cylinder orifices. Most of the feed pressure 
from the pump is bypassed to the reservoir. Because of this, the pressure stays the same in both sides of the power cylin- 
der, resulting in low or no assist. 

RESERVOIR 
RETURN PASSAGE 
(To RESERVOIR) 

<SECTION A-A> 
PUT SHAFT 

High assist at lower speeds: 
When steering resistance is high, such as when driving at low speeds, or when turning the wheel with the car stopped, the 
difference in angle created between the input shaft and the valve opens the fluid passage on one side, and closes the fluid 
passage on the other side, at each pair of orifices. The fluid pressure increases in the side of the power cylinder fed by the 
larger fluid passage. This increased pressure pushes on the rack piston, allowing the steering wheel to be turned with light 
effort. On the other side of the power cylinder, the return passage opens allowing the steering fluid to return through the 
input shaft to the reservoir. The fluid passages to the power cylinder automatically change in size, increasing as the steer- 
ing resistance increases. In other words, the passages become larger and power assist increases when the steering effort 
would normally be high, (for example, when parking or making low speed turns), and the passages become smaller and 
power assist decreases when the steering effort would normally be low, (for example, when driving at high speeds or 
straight ahead). 

FLUID PASSAGE TO PUMP 

FLUID PASSAGE FROM 
POWER CYLINDER 

(High fluid pressure) 



Troubleshooting 
- General Trolebleshooting 

Check the  fo l lowing before y o u  begin: 
Has t he  suspension been modi f ied  i n  a w a y  tha t  w o u l d  affect steering? 

Are  t i re sizes, t i re  variety and air  pressure correct? 
Is t he  steering whee l  or ig inal  equ ipment  o r  equivalent? 

Is t he  power  steering p u m p  bel t  proper ly adjusted? 
Is steering f lu id  reservoir f i l led t o  proper  level? 
Is t he  engine id le speed correct and steady? 

Hard Steering -- 

* Fluid pressure is too high: 
Check pump fluid pressure (see Check the feed and return circuit pipes and hose 
page 17-22). between the gearbox and pump for clogging and 
Measure steady-state fluid pres- Abnormal fluid deformation. 
sure while idling with the shut-off pressure 4 * Fluid pressure is too low: , 1 valve fully open. Check the pipe and hose connected from the pump 
It should be 1,500 kPa (15 kgf/ to the gearbox for leaks. 
crnZ, 213 psi) or below. 

Normal 

Check pump fluid pressure (see 
page 17-22). 
Measure pump relief pressure 
wh i le  id l ing  w i th  the shut-of f  
valve fully closed. 
It should be 6,400 - 7,400 kPa (65 
- 75 kgf/crnz, 924 - 1,067 psi) 

Too #ow relief 
Dressure 

f 
Go to page 17-1 1 

Normal relief 

Normal pipe and hose 

I 

pressure 

i 
Faulty valve body 

Check the flow control valve (see page 17-37). 
* Check the valve for smooth movement in the hous- 

ing. 
* Check the relief valve for leaks. 

Normal Abnormal 

Faulty pump assembly Faulty flow control valve 



Check force required t o  turn the 
wheel (see page 17-18). 
Start t h e  eng ine  and  measure 
force required t o  turn the wheel 
to  the right and left. Difference of 
t h e  fo rce  requ i red  t o  t u r n  t h e  
wheel t o  the right and to the left 
should be 2.9 N (0.3 kgf, 0.7 Ibf) 
or below. 

Abnormal 

Not deformed Deformed 

Normal 

i I 
Faulty valve unit 

I 
Faulty cylinder pipe 

Check pump f luid pressure (see 
page 17-22). 
Turn the steering wheel fully t o  
t h e  r igh t  a n d  le f t  w h i l e  i d l i n g  
with the shut-off valve fully open, 
and measure the fluid pressure. I t  
should be 6,400 - 7,400 kPa (65 - 
75 kgf/crn2, 924 - 1,067 psi). 

Abnormal -w Faulty gearbox 

Normal 

1 
Check the gearbox. 
Remove the gearbox and mea- 
sure the pinion torque. 
The torque should be; 
* 0.7 - 1.2 N.m (7 - 12 kgf.cm, 6 - 

. 10 Ibf.in) with the steering rack 
in  the straight driving position. 

* 1.3 N.m (13 kgfcm, 11.3 Ibf.in) 
w i t h  t h e  steering rack i n  any 
other position. 

Check the parts other than the gearbox-related parts for 
proper rotation. 

Normal * Improper rotation of the steering column-related part(s) - * Faulty steering joint 
*Faulty rack endltie-rod end ball joints 
* Interference in  the steering system 

, 

Abnormal 

1 
Adjust the rack guide (see page 
17-21), and recheck the p in ion  
torque. 

Normal -m Improperly adjusted rack guide 

Abnormal 

I 
Faulty gearbox 

(cont'd) 



Troubleshooting 
- General Troubleshooting (cont'd) 

If the problem is not corrected by 
adjusting the rack guide, adjust 
the front wheel alignment (see 
section 18). , Assist (excessively light steering) at 

high speed. 
Check the rack guide proper ad- 
justment (see page 17-21). 

I' Adjust. 

I 

If the problem is not corrected by 
adjusting the rack guide, replace 

Rack guide was backed off exces- 
sively. 

Shock or vibration when wheel is 
turned to full lock. 

Check the rack guide for proper 
adjustment (see page 17-21). 

Check cylinder pipes A and B for If either A or I3 cylinder pipe is 
Wheel will not return smoothly. deformation. deformed, replace it. 

Check the belt for slip and adjust 

If cylinder pipe A and B are nor- 
mal, remove the gearbox f rom 
the frame and measure the pin- 
ion torque on the gearbox. 1 

the gearbox. 

* It should be 0.7 - 1.2 N.m (7 - 
12 kgf.cm, 6 - 10 Ib f . in )  o r  
below with the steering rack in 
the straight ahead driving posi- 
tion. 

* 1.3 N.m (13 kgf.cm, 11.3 Ibf.in) 
wi th the steering rack in.any 
other position. 

as necessary (see page 17-20). 

If the measurements are out of  
. specifications, adjust the rack 

guide. 

If the problem is not corrected by 
adjusting the rack guide, replace 



Uneven or rough steering. Improperly adjusted rack guide. Adjust rack guide (see page 17-21). 

Steering kicks back during 
wide turns. 

If the problem is not corrected by 
adjusting the rack guide, replace 
the gearbox. 

Adjust belt tension. Replace belt, if 
necessary (see page 17-20). 

If the engine stalls when wheel is 
tu rned  wh i le  car i s  s topped or  
moving at l o w  speed, adjust idle 
speed (see section 11). 

If fluid level is  OK, check O-rings 
and  seals o n  b o t h  ends o f  the  
p u m p  i n l e t  hose,  a n d  t h e  o i l  
p u m p  housing mat ing surfaces 
for suction leaks. Replace parts 
as necessary. 

-- 
Air i n  reservoir, or  check power 
steering f luid level. 

Check power steering fluid level. If 
level is excessively low, check for 
leaks in  the system. Add fluid to 
the specified level. 

Set the power steering pressure 
gauge. Close the shut-off valve 
f u l l y  a n d  measure  t h e  p u m p  
pressure (see page 17-22). t 

P u m p  b e l t  s l i p p i n g  o n  p u l l e y  
Ipump stops momentarily). 

Check if pump pressure is within 
the range 6,400 - 7,400 kPa (65 - 75 
kgf/cm2, 924 - 1,067 psi) and the 
gauge needle travel is 500 kPa (5 
kgf/cm2, 71 psi) or less. Check the 
f low control valve i f  the needle 
travel exceeds 500 kPa (5 kgf/cm2, 
71 psi). If the f low control valve is 
normal, replace the pump as an 
assembly. 

Adjust belt tension (see page 17- 
201 or replace belt. 



Troubleshooting 
- Noise and Vibration 

NOTE: Pump  noise in f i rst  2 - 3 minutes after star t ing i n  cold weather is  normal. 

Humming Humming due to pulsation of fluid is normal, particularly when wheel is turned 
with car stopped. 

H If equipped with automatic trans- 
mission, the hum could be tor- 
que converter or pump noise. 

Rattle or chattering Loose steering shaft connector, Check and t ighten, or replace 
tie-rod, or ball joint. parts as necessary. 

High pressure line touching the 
frame. 

Replace column assembly. 

- 

Reposition the line. 1 

Confirm by temporarily removing 
pump belt. 

Rattling sound and feeling when turning the steering wheel right and left with the 
engine OFF is a sound when the valve unit contacts the stopper. This is normal. 

ti 

Striking sound when turning the steering wheel fully right or left is a sound when 
the stopper washer contacts the stopper. This is normal. 

Check the rack guide for proper 
adjustment (see page 17-21). 

Hissing 

CAUTION: When inspecting, do not holding the steering wheel all the way 

Adjust, if necessary. 

Pump noise, though not loud, from the valve body unit can be heard when turn- 
ing the steering wheel right or left. This is normal. 

to right or left. 



I f  l ow,  f i l l  reservoi r  t o  p roper  
level, and check for leaks. 

Cavitation caused by  air bubbles 
in  fluid. Pump noise 

Grating noise 
f rom pump 

- 

Check for crushed suction hose 
o r  a loose hose clamp al lowing 
air into the system. 
Tighten or replace as necessary. 

If pump noise is abnormally loud, 
remove and inspect the pump for 
wear and damage (see page 17- 
36). 

- Pump gear noise 

NOTE: Pump noise u p  t o  2 - 3 
m i n u t e s  af ter  s ta r t ing  i n  c o l d  
weather is normal. 
Compare pump noise at operat- 
ing temperature t o  another car. 

- Squeaking Tighten or replace belt. 

- Rattle or chattering 
Tighten or replace the pulley. 
If shaft is loose, replace the pump. 



Troubleshooting 

Check the gearbox assembly for oil leaks carefully. Oil can leak out of various points, depending on location of the 
faulty oil seals/seal rings. Check the following before removing the gearbox from the frame. 

Steering Gearbox Leaking from the oil seal on the Replace the valve oil seal f rom 
top of the valve housing. the valve housing. 

Replace the left cylinder end seal. 

Leaking f rom cylinder end into 
left tie-rod boot. 

Replace the valve oil  seal from 
the pinion shaft. 

Leaking f rom cylinder end into 
right tie-rod boot. 

Pipes - Leaking from cylir 
connectic-- I-' 

Replace the r ight  cylinder end 
seal. 

Leaking from the shaft upper end 
section or pin engagement sec- 
tion of the pinion shaft. 

Tighten the connector. If it's still 
leaking, replace the pipe, cylinder 
or valve housing unit. 

Replace the valve body unit. 

Leaking caused by a damaged 
cylinder pipe A or B. Replace cylinder pipe A or B. 

Leaking f r o m  feed p ipe  and 
return pipe on the valve body 
unit (at flare nut). 

Tighten the connector. If still it's 
leaking, replace the pipe or valve 
housing. 



Pump - Replace front seal. 

Replace housing O-rings. 
If the housing still leaks, replace 
the pump. 

P u m p  hous ing  leaks a t  e i the r  
end. 

- 

Reservoir 
Reservoir overfilled. 
Pull off  the hose and drain t o  pro- 
per level. 

-- 
Air leak in  suction side of system 
(reservoir, inlet hose, front pump 
seal). 

Pump outlet line 
(high pressure) 

Tighten the fitting. If it's still leak- 
ing, replace the O-ring or hose. 

Replace hose. 

Low pressure hoses 
Leaking because of damage, de- 
terioration, or improper assem- 
bly. 

Replace or repair as necessary. 



Inspection and Adjustment 

r Steering Operation I 
Place the front wheels in the straight ahead position, 
and measure the distance the steering wheel can be 
turned without moving the front wheels. 

ROTATIONAL PLAY: 0 - 10 mm (0 - 0.39 in) I 

ROTATIONAL PLAY 

+I I+ 

If the play exceeds the service limit, perform rack guide 
adjustment (see page 17-21 ). 
If the play is still excessive after rack guide adjustment, 
inspect the steering linkage and gearbox as described 
on the next page. 

- Power Assist Check with 
Car Parked 

1. Check the power steering fluid level (see page 17- 
21) and pump belt tension (see page 17-20). 

2. Start the engine, allow it to idle, and turn the steer- 
ing wheel from lock-to-lock several times to warm 
up the fluid. 

3. Attach a spring scale to the steering wheel. With the 
engine idling and the car on a clean, dry floor, pull 
the scale as shown and read it as soon as the tires 
begin to turn. 

4. The scale should read no more than 29 N (3.0 kgf, 
6.6 Ibf). I f  it reads more, check the gearbox and 



- Steering Linkage and Gearbox 

NOTE: LHD type is shown, RHD type is symmetrical. 

STEERING COLUMN 
lnspect for loose column 

TIE-ROD END BALL JOINT 

STEERING JOINTS 
Check for loose joint bolts. 

PINION SHAFT GROMMET 
lnspect for damage and deterioration. 

TIE-ROD LOCKNUT 
Check for loose locknut. 

STEERING GEA 
lnspect for loose mounting bolts. 
GEARBOX MOUNTING CUSHIONS 
lnspect for deterioration. 

BALL JOINT BOOT 
lnspect for damage and deterioration. 
See page 17-66 for replacement. 



lnspection and Adjustment 
- Pump Belt 

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

Inspection 

Attach the belt tension gauge to the belt and measure 
the tension of the belt. 

Tension: 
Used Belt: 390 - 540 N (40 - 55 kgf. 88 - 120 Ibf) 
New Belt: 740 - 880 N (75 - 90 kgf. 170 - 200 lbfl 

NOTE: 
If there are cracks or any damage evident on the belt, 
replace it with a new one. 
Follow the manufacturer's instructions for the tension 
gauge. 

BELT TENSION GAI 
07JGG - 0010100 

JGE 

Inspect the pump belt for cracks or any damage. 
Replace the belt with a new one i f  necessary. 

Adjustment 

1. Loosen the power steering pump mounting nuts. 

2. Turn the adjusting bolt to get the proper belt ten- 
sion, then retighten the nuts. 

3. Start the engine and turn the steering wheel from 
lock-to-lock several times, then stop the engine and 
recheck the deflection of the belt. 

ADJUSTING BOLT 

PUMP MOUNTING NUTS 
24 N.m (2.4 kgf.m, 17 Ibf-ft) 

Measurement without Belt Tension Gauge: 
Apply a force of 98 N (10 kgf, 22 Ibf) and measure the 
deflection between the power steering pump and the 
crankshaft pulleys. 

Deflection: 
Used Belt: 13.0 - 16.0 rnm (0.51 - 0.63 in) 
New Belt: 11.0 - 12.5 mm (0.43 - 0.49 in) 

OWER STEERING PULLEY 

Measure here. 

CRANKSHA 
-- - 



- Rack Guide Adjustment 

NOTE: Perform rack guide adjustment with the wheels 
in the straight ahead position. 

1. Loosen the rack guide screw locknut with the spe- 
cial tool, then loosen the rack guide screw. 

2. Tighten the rack guide screw to 25 N.m (2.5 kgf-m, 
18 Ibf-ft), then loosen it. 

3. Retighten the rack guide screw t o  3.9 N.m (0.4 
kgf-rn, 2.9 Ibfeft), then back i t  off to specified angle. 

Specified Return Angle: 20 + 5" 

4. Tighten the locknut while holding the rack guide 
screw. 

NOTE: LHD type is shown, RHD type is symmetri- 
cal. 

RACK GUIDE SCREW 

/ 
LOCKNUT WRENCH, 40 rnrn 

\ 
LOCKNUT 

O7MAA - SLOOlOO 25 N.rn 

(2.5 kgf.rn, 18 Ib fW 

5. Check for tight or loose steering. through the com- 
plete turning travel. 

6. PerformTollowing inspections: 
Steering operation (see page 17-18). 
Power assist with car parked. 

- Fluid Replacement 7 
Check the reservoir at regular intervals, and add fluid as 
necessary. 

CAUTION: Use only Genuine Honda Power Steering 
Fluid-V. Using other fluids such as ATF or other manu- 
facturer's power steering fluid wil l  damage the system. 

SYSTEM CAPACITY: 
1.1 liter (1.16 US. qt, 0.97 Imp.qt) 
at  disassembly 

RESERVOIR CAPACITY: 
0.4 liter (0.42 US. qt, 0.35 Imp.qt) 

PPER LEVEL LlNE 

LOWER LEVEL LlNE 

1. Raise the reservoir, then disconnect the return hose 
that goes to the oil cooler. 

2. Connect a hose of suitable diameter to the discon- 
nected return hose, and put the hose end in a suit- 
able container. 

CAUTION: Take care no t  t o  spill the f luid on the 
body and parts. Wipe off the spilled fluid at once. 

3. Start the engine, let i t  run at idle, and turn the steer- 
ing wheel f rom lock-to-lock several times. When 
f luid stops running out of the hose, shut off the 
engine. Discard the fluid. 

HOSE U 
4. Refit the return hose on the reservoir. 

5. Fill the reservoir to the upper level line. 

6. Start the engine and run it at fast idle, then turn the 
steering from lock-to-lock several times to  bleed air 
from the system. 

7. Recheck the fluid level and add some if necessary:'' 

CAUTION: Do no t  f i l l  the  reservoir beyond t h e  
upper level line. 



Inspection and Adjustment 
- Pump Pressure Check 

Check the  f l u i d  pressure as f o l l ows  t o  determine 
whether the trouble is in the pump or gearbox. 

NOTE: First check the power steering f luid level and 
pump belt tension. 

CAUTION: Disconnect the high pressure hose with care 
so as not to spill the power steering fluid on the frame 
and other parts. 

1. Disconnect the outlet hose from the pump outlet fit- 
t ing, and instal l  the pump  joint adapter on  the 
pump outlet. 

2. Connect the hose joint adapter t o  the power steer- 
ing pressure gauge, then connect the outlet hose to 
the adaptor. 

3. Install the power steering pressure gauge t o  the 
pump joint adaptor as shown. 

HOSE ATTACHING BOLT 
11 N m  (1.1 kgf.m 8 1bf.f-t) 

OUTLET HOSE FllTlNG 
\ I 

4. Open the shut-off valve fully. 

6. Start the engine and let i t  idle. 

7. Turn the steering wheel from lock-to-lock several 
times to warm the fluid to operating temperature. 

8. Measure steady-state f luid pressure while idl ing 
with the shut-off valve fully open. If the pump is in 
good condition, the gauge should read less than 
1500 kpa (15 kgf/cm2, 213 psi). 
If it reads high, check the feed line or valve body 
unit (see General Troubleshooting 17-10). 

9. Close the shut-off valve, then close the pressure 
control valve gradually unti l  the pressure gauge 
needle is stable. Read the pressure. 

10. Immediately open the shut-off valve fully. 

CAUTION: Do not keep the shut-off valve closed 
more then 5 seconds or the pump could be dam- 
aged by over-heating. 

If the pump is in good condition, the gauge should 
read at least 6,400 - 7,400 kpa (65 - 75 kgf/cm2, 924 
- 1,067 psi). A low reading means pump output is 
too low for full assist. Repair or replace the pump. 

PIS PRESSURE GAUGE 
07406-0010200 

PRESSURE 
CONTROL VALVE 

5. Open the pressure control valve fully. I 



GEARBOX and VALVE BODY UNIT 
Check for leaks at the mating surface 

BOOT and flare nut connections. 
Check for leaks. 

PUMP ASSEMBLY 
Check for leaks at the pump 
seal, inlet and outlet fittings. 

HOSES and PIPES 
Inspect hoses for damage, leaks, 
interference or twisting. 
lnspect f luid lines for damage, 
rusting or leakage. 
lnspect for leaks at hose and 

C// line joints o r  connections 



Steering Wheel (With SRS) 
- Removal 

Airbag Removal 

NOTE: LHD type is shown, RHD type is symmetrical. 

CAUTION: 
All SRS electrical wir ing harnesses are covered w i th  
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the  short connectors. 
Replace the entire affected SRS harness assembly i f  
it has an open circuit or damaged wiring. 

\ \  \ 
SRS MAIN HARNESS 
(Covered with yellow insulation) 

1. Disconnect the negative cable first, then positive 
cable from the battery. 

2. Remove the access panel from the steering wheel 
lower cover, then remove the short connector. 

3. Disconnect the connector between the airbag and 
cable reel. 

4. Connect the short connector to the airbag side of 
the connector. 

AIRBAG CABLE REEL 

I 
I 

I 5. Remove the covers. 

6. Remove the TORXm T30 bit bolts, then remove the 
airbag assembly. 

I AIRBAG ASSEMBLY 
I 

7. Disconnect the connectors from the horn and cruise 
control switches. 

8. Remove the steering wheel nut or bolt. 

HORN STEERING WHEEL BOLT 
CONNECTOR (Front passenger's 

\ airbag type only) 

CRUISE CONTROL 
SWITCHES CONNECTOR 

STEERING WHEEL NUT 
Replace. 



- Removal 

9. Remove the steering wheel. STEERING WHEEL PULLER 

Commercially Available. 
NOTE: If equipped w i t h  the f ront  passenger's (Front passenger's 
airbag, install a commercially available steering airbag type only) 

wheel puller to the steering wheel to  remove it. 

CAU'TION: Do not  tap on  the  steering wheel or the 
steering column shaft when removing t he  steering 
whec!l. 

STEERlNG WHEEL-, A< 

Store a removed airbag assembly w i t h  CAUTION: 
the pad surface up. I f  the airbag is  improperly stored Carefully inspect the airbag assembly before install- 
face down, accidental deployment could propel the unit ing. Do not  install an airbag assembly that  shows 
wi th enough force t o  cause serious injury. signs of being dropped or improperly handled, such 

as dents, cracks or deformation. 
NOTE: If an intact airbag assembly has been removed Always keep the short connector on the airbag con- 
f rom a scrapped car, or has been found defective or nector when the harness is disconnected. 
damaged during transit, storage or service, it should be Do not  disassemble or tamper w i t h  the airbag as- 
deployed (see section 23). sembly. 

(1.0 kgf.m, 7 Ibf-it) 
STEERING WHEEL 

HORN CONTACT PLATE 

SHORT CONNECTOR 
(RED) 

Without 
cruise control 

CRUISE CONTROL SWITCHES 
COVER 



Steering Wheel 
- Installation 

Airbag installation 

CAUTION: 
Before installing the steering wheel, align the front 
wheels straight ahead. 
Be sure t o  install the harness wires so that they are 
not pinched or interfering w i th  other car parts. 
Do no t  replace the original steering wheel w i th  any 
other design, since it wi l l  make it impossible t o  prop- 
erly insta l l  t he  airbag. (Only use genuine Honda 
replacement parts) 
After reassembly, confirm that the wheels are stil l 
straight ahead and that steering wheel spoke angle 
is correct. If minor spoke angle adjustment is neces- 
sary, do so only by adjustment of the tie-rods, no t  by  
removing and repositioning the steering wheel. 

Con f i rm  t h a t  t h e  a i rbag  assembly i s  
securely attached t o  t he  steering wheel; otherwise, 
severe personal  in ju ry  cou ld  resu l t  dur ing  a i rbag 
deployment. 

1. Before instal l ing the steering wheel, center the 
cable reel. 
Do this by  first rotating the cable reel clockwise 
until it stops. 
Then rotate i t  counterclockwise (approximately two 
turns) until: 
- The yellow gear tooth lines up with the mark on 

the cover. 
- The arrow on the cable reel label points straight 

UP. 

YELLOW GEAR 
TOOTH 

\ 
ARROW MARK 

/ 

I CABLE REEL 
ALIGNMENT MARK 

2. Install the steering wheel with the steering wheel 
nut or bolt. 

NOTE: Be sure the steering wheel shaft engages 
the cable reel and canceling sleeve. 

CAUTION: Do no t  tap on  the  steering wheel  or 
steering column shaft when installing the steering 
wheel. 

HOLE 
PIN I h- 

airbag type only) 
38 N.m 13.9 kgf.m, 28 Ibf-ft) 

3. Attach the cruise control switches connector to the 
steering wheel clip. 

4. Connect the horn connector 

HORN 
CONNECTOR 

' 1 / // STEERING WHEEL CLIP 
/ 

CRUISE CONTROL 
SWITCHES CONNECTOR 



5. Install the airbag assembly with new TORXm bolts. 

AIRBAG ASSEMBLY 

6. Disconnect the short connector from the airbag con- 
nector. 

7. Connect the airbag 3-P connector and cable reel 3-P 
connector. 

8. Attach the short connector on the access panel, and 
install the access panel on the steering lower cover. 

AIRBAG CABLE REEL 
CONNECTOR 

SHORT CONNECT0 

ACCESS PANEL 

9. Connect the positive cabte first, then the negative 
cable t o  the battery. 

10. After installing the airbag assembly, confirm proper 
system operation: 

Turn the ignition to II: the instrument panel SRS 
indicator light should come on for about 6 sec- 
onds and then go off. 
Confirm operation of horn buttons. 
Confirm operation of cruise control setlresume 
switches. 
Turn the steering wheel counterclockwise and 
make sure the yellow gear tooth stil l lines up 
with the alignment mark. 



Steering Wheel (Without SRS) 

NOTE: LHD type is shown, RHD type is symmetrical. 
STEERING 

1. Remove the emblem with small screw driver. WHEEL 

NOTE: Be careful not to damage the emblem and 
steering wheel. 

2. Remove the steering wheel nut. 

3. Remove the steering wheel by rocking it slightly 
f rom side-to-side as you pul l  steadily w i th  both 
hands. 

NOTE: Remove the steering wheel with the front 
wheels i n  the straight ahead position. WHEEL NUT 

Replace. 

EMBLEM 
\ CENTER PAD 

STEERING WHEEL 

HORN PLATE 
SPACER 

I 
WHEEL LOWER COVER 



- Installation 

1. Install the steering wheel wi th the front wheels 
straight in  the ahead position. 

NOTE: Align the slots on steering wheel and tabs 
on the turn signal canceling sleeve. 

2. Make sure that steering wheel is positioned correct- 
ly. Reposition the steering wheel i f  necessary. 

TURN SIGNAL 
CANCELING SLEEVE 

NOTE: If you can not obtained straight ahead posi- 
tion completely, turn the tie-rods equally to adjust 
the front wheel direction with the steering wheel 
straight ahead position. Refer to page 18-6 for front 
toe adjustment. 

3. Tighten the new steering wheel nut and install the 
emblem. 

STEERING WHEEL 

\ 

STEERING WHEEL NUT 
49 N.m 
(5.0 kgf-m, 36 Ibf4-t) 

4. After installing the steering wheel, check the horn 
buttons for proper operation. 



Steering Column 
r Removal 
I / CAUTION: 

All SRS electrical wiring harnesses are covered with 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

1. Remove the airbag assembly and steering wheel 
(see page 17-24). 

2. Remove the lower cover. 

3. Remove the driver's knee bolster. 

\ DRIVER'S KNEE BOLSTER 

4. Remove the  co lumn  covers b y  remov ing  the  
screws. 

UPPER COLUMN COVER 

5. Remove the connector holder, then disconnect the 
SRS main harness from the cable reel wire harness 
at the under side of the column bracket. 

\ I CONNECTOR HOLDER 

SRS MAIN 
HARNESS 

6. Remove the cable reel and turn signal canceling 
sleeve. 

7. Remove the combination switch from the steering 
column by disconnecting the connectors. 

TURN SIGNAL CANCELING 

I \ SCREWS 

CABLE REEL \ 
1 SPR 

~ 

SCREWS 



8. Remove the steering joint cover. 

STEERING JOINT COVER 

CLAMPS 

CLIP 

9. Remove the steering joint bolts, then disconnect the 
steering joint by moving the joint toward the col- 
umn. 

EERING JOINT 

STEERING JOlNT BOLTS 

10. Disconnect the ignition switch connectors. 

11. Remove the steering column by removing the 
attaching nuts and bolts. 

IGNITION SWITCH 
CONNECTOR 

LUMN HOLDER 
FLANGE 
BOLTS 



Steering Column 
r Inspection 

Check the steering column ball bearing and steering 
joint bearings for play and proper movement. 
If there is noise or excessive play, replace the joint or 
column assembly. 

CAUTION: Do not apply an impact load to the col- 
umn shaft in the axial direction. 

Check the retaining collar for damage. 
If it is damaged, replace the retaining collar. 

Check the absorbing plates, absorbing plate guides 
and sliding capsules (cars with SRS) for distortion or 
breakage. 
Replace them as an assembly if they are distorted or 
broken. 

ABSORBING ABSORBING 
COLUMN BALL PLATE PLATE GUIDE 

JOINT 

(Car's with SRS) 
This part is attached 
to the column bracket 

Check the tilt mechanism for proper movement and with the plastic injections. 
damage. 

- Attach a spring scale to the knob of  the tilt lever. 
Measure the preload required to move the lever. 

Preload: 70 - 90 N (7 - 9 kgf, 15 - 20 Ibf) 

- If the preload measured is not within the specifica- 
tion, remove the 6 m m  boit and stopper. 
Adjust the preload by retightening the tilt lock bolt 
until the correct force can be obtained. 

- Reinstall the stopper and 6 m m  bolt, and recheck 
the preload. 

CAUTION: Do not loosen the tilt lever when setting 10 mm (0.4 in) 

the stopper and when tightening the 6 mrn bolt. 10 N.m (1.0 kgf-m, 7 1bf.h) 



- Installation 

CAUTION: 
All SRS electrical wir ing harnesses are covered w i th  
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly i f  
it has an open circuit or damage wiring. 

1. Slip the upper end of the steering joint onto the col- 
umn shaft (line up the bolt hole with the flat on the 
shaft), and loosely install the upper steering joint 
bolt. 

Final torque: UPPER STEERING JOINT BOLT 
22 N.m Bolt must line up with 

STEERING 
JOINT 

2. Slip the lower end of the steering joint onto the pin- 
ion shaft. Line up  the bolt  hole wi th the groove 
around the shaft, and loosely install the lower bolt. 

NOTE: 
- Do not forget the toothed lock washers. 

Be sure that  the lower steering jo int  bol t  is  
securely in  the groove in the steering gearbox 
pinion. 
Before tightening the steering joint bolts, pull on 
the steering joint to make sure that the steering 
joint is fully seated. 

STEERING GEARBOX 
PINION 

Final torque: G R ~ O V E  
22 N.m (2.2 kgf.m, 16 IbfW 

3. Install the steering column wi th the flange nuts, 
then install the column holder and flange bolts. 

4. Connect the ignition switch connector. 

5. Tighten the upper and lower steering joint bolts 
loosely installed in step 2. 

IGNITION SWITCH . \ CONNECTOR 

16 Nem (1.6 kgf-m, 12 Ibf.ft) 

FLANGE B ~ L T S  
38 N.m (3.9 kgf.m, 28 Ibf.ft) 

6. Install the steering joint cover with the clamps and 
clips. 



Steering Column 

r Installation (cont'd) 

7. lnstall the combination switch and turn signal can- 
celing sleeve onto the steering column. 

I 

NOTE: Be sure the wires are not caught or  pinched 
b y  a n y  par ts  w h e n  ins ta l l i ng  t h e  c o m b i n a t i o n  
switch. 

I 8. lnstall the cable reel on the combination switch. 

NOTE: Align the slot in  the cable reel wi th  the pro- 
jection on the canceling sleeve. 

TURN SIGNAL CANCELING 
SLEEVE 

I SLOTS 

I PROJECTIONS 
9. Connect the SRS main harness and cable reel wire 

1 harness and install the connector holder. 

HARNESS HOLDER 

10. lnstall the column covers. 

UPPER COLUMN COVER 

11. lnstall the driver's knee bolster. 

12. lnstall the lower cover. 

13. lnstall the steering wheel (see page 17-26). 

DRIVER'S KNEE BOLSTER 



Power Steering Hoses, Pipes 
- Replacement 

NOTE: CAUTION: Check all clamps for deterioration and defor- 
LHD type is shown, RHD type is symmetrical. mation; replace with new ones if necessary. 
Connect each hose t o  the corresponding pipe secure- 
ly unti l it stops at the stopper on the pipe. 
Install the clamp or adjustable clamp at the specified 
distance f rom the hose end as shown in the drawing. 
Add the power steering fluid t o  the specified level o n  
the reservoir and check for leaks (see page 17-23). 

(ADJUSTABLE HOSE CLAMP:) (HOSE CLAMP:) 

Put over the pipe until the hose stops at the 
stopper. 

2.5 - 5.5.mm 2.0 - 4.0 mm 
(0.01 - 0.22 in) (0.08 - 0.16 in) 

Put over the pipe until the 
hose stops at the stopper. 

2.5 - 5.5 mm 
(0.01 - 0.22 in) 

CYLINDER PIPES 
17 N.m (1.7 kgfm, 12 Ibf-ft) 

LE CLAMP 

OUTLET HOSE 

(Double Ring Type) 

JUSTABLE CLAMPS 



Power Steering Pump 
- Removal P 

NOTE: Before disconnecting the hoses from the pump, 
place a suitable container under the car. 

1. Drain the power steering fluid from the reservoir. I 
2. Remove the belt by loosening the pump adjusting 

bolt and mounting bolts and nuts. 

3. Disconnect the inlet and outlet hoses f rom the 
pump and plug the hoses. 

NOTE: Take care not to spill the fluid on the body 
or parts. Wipe off spilled fluid a t  once. 

4. Remove the pump mounting bolt, then remove the 

pump. 

NOTE: Do not turn the steering wheel wi th the 
pump removed 

5. Wrap the opening of the pump with a piece of tape 
to prevent foreign material from entering the pump. 
See page 17-45 for pump installation. 

OUTLET HOSE 

\ PUMP MOUNTING 
BOLT / 

\ NUT 

PUMP MOUNTING BOLT 

- Disassembly 

Pulley Removal 

1. Drain the fluid from the pump. 

2. Hold the steering pump in a vise with soft jaws. 

CAUTION: Be careful not to damage the pump 
housing with the jaws of the vise. 

3. Hold the steering pump pulley with a extension bar 
and remove the pulley nut. 

4. Remove the pulley. 

NOTE: Pulley nut has left hand thread. 

EXTENSION BAR 

PULLEY NUT (Left-hand thread) Commercial available. 



Flow Control Valve Removal/lnspection 

1. Remove the  control  valve cover b y  removing the  
three flange bolts. 

2. Remove the spring, f low control valve and O-rings. 

FLOW 

Replace. 

3. Check the  f low control  valve for wear, burrs, and 
other damage t o  the edges of  the  grooves in the  
valve. 

FLOW 

damage to edges. 

4. Inspect the bore for the f low control valve for scrat- 
ches or wear. 

5. Slip the valve back in the p u m p  and  check that i t  
moves i n  and out smoothly. 

FLOW 
L VALVE 

- If OK, go o n  step 6; i f  not, replace the valve and 
recheck the valve movement. 

NOTE: The original valve was selected for a precise 
fit in  the pump housing bore, so make sure the new 
one has the same identification mark. 

Outside Diameter 

MARK 

- If the valve movement still incorrect, replace the 
pump as an assembly. 

6. Attach a hose to  the end of the valve as shown. 

FLOW CONTROL VALVE (cOnt'd' 

Mark 

A 

Part Name 

FLOW CONTROL 
VALVEA 

FLOW CONTROL 
VALVE B 

Outside Diameter 
m m  (in) 

17.991 - 77.996 
(0.7083 - 0.7085) 

17.996 - 18.001 
(0.7085 - 0.7087) 



Power Steeiing Pump 
- Disassembly (cont'd) 

7. Submerge the valve i n  a container of power steer- 
ing fluid or solvent, and blow in the hose. If air bub- 
bles leak through the valve at less than 100 kPa 
(1.0 kgf/cm2, 14.2 psi), replace or repair i t  as follows. 

AIR PRESSURE e- 
POWER STEERING 
FLUID or SOLVENT 

8. Hold the bottom end of the valve with a open end 
wrench. 

9. Unscrew the seat in  the top end of the valve, and 
remove any shims, the relief check ball, relief valve 
and relief valve spring. 

RELIEF VALVE \ RELIEF CHECK BALL 
\ 

RELIEF VALVE 

I \ SPRING 
FLOW CONTROL VALVE 

Clamp this end in 
a vise wi th  soft jaws. 

10. Clean all the parts in solvent, dry them off, then 
reassemble and retest the valve. See page 17-44 for 
flow control valve installation. 

NOTE: If necessary, relief pressure is adjusted at 
the factory by adding shims under the check ball 
seat. If you found shims in your valve, be sure you 
reinstall as many as you took out. 

Pump Rotor Removal 

CAUTION: The pump components are made of alumi- 
num. Be careful not to damage them when servicing. 

1. Remove the inlet joint and O-ring. 

13 x i . 5  mm 
O-RING 
Replace. 

2. Remove the pump cover and O-ring. 



3. Remove the pump cam ring from the pump hous- 
ing. 

NOTE: Replace the pump as an assembly if the cam 
ring must be replaced. 

PUMP CAM RING 
Check for  damage or wear. 

4. Remove the pump rotor and vanes. 

NOTE: Replace the pump as an assembly i f  the 
pump rotor or vanes must be replaced. 

PUMP ROTOR 
Check for damage o r  wear. 

eck for damage o r  wear. 

Remove the two rollers from the side plate. 

Remove the side plate and preload spring. 

NOTE: Replace the pump as an assembly if the side 
plate must be replaced. 

ROLLER 
5 x 26.8 mm 

K 5 k : E r n a g e  o r  wear. 9 
I Ik ROLLER 

4.5 x 49.8 rnm @! PRELOAD 

Remove the O-rings from the side plate. 

16.8 x 1.9 mm 
O-RING 
Replace. 

54 x 1.9 mrn 
% O-RING 

Replace. 



Press 

Power Steering Pump 

Install with the 
d shielded side 

- Disassembly (cont'd) 

8. Remove the circlip, then remove the dr ive shaft 
assembly f rom the pump housing using a plastic 
hammer. 

9. Remove the seal spacer and oi l  seal. 

10. lnspect the pump housing for damage o n  the seal- 
ing surfaces. 

DRIVE SHAFT 
Check for bend. 
damage or wear. 

PUMP HOUSING 

11. lnspect the bearing b y  rotating the outer race slow- 
ly. If any play or roughness is felt, replace the bear- 
ing. 

NOTE: Support the inner race 
with the tool securely. 

12. Remove and discard the bearing using the special 
tool and a press. 

Press 

4 

13. Install the new bearing using the special tool  and a 
press. 



- Reassembly I 
CAUTION: The power steering components are made of aluminum. Avoid damaging the components during assembly. 

NOTE: 
Clean the disassembled parts with a solvent, and dry them with compressed air. Do not dip the rubber parts in a sol- 
vent. 
Always replace the O-rings and rubber seals with new ones before assembly. 
Apply recommended power steering fluid or steering grease (Honda PIN: 08733 - B070E) to the parts indicated in the 
assembly procedures. 
Do not allow dust, dirt, or other foreign materials to enter the power steering system. 
Replace the pump as an assembly if the parts indicated with asterisk (*) are worn or damaged. 

FLANGE BOLT 
20 N.m 
(2.0 kgf.m, 14 Ibf-ft) 

PUMP COVER I I 

ROLL 
4.5 x 

/ 'PUMP ROTOR 
ROLLER *SIDE PLATE 

16.8 x 1.9 m m  O-RING 

PRELOAD 
SPRING 

SUB-VALVE 
*DI IIIAD unl ICIRIP 

.ER 
49.8 rnrn  

68.5 x 1.9 m m  ,PUMP 
O-RING 
Replace. 

54 x 1.9 m m  
O-RING 
Re~lace. 

-.I."& ""L I 

N.m (1.1 kg-m, 8 Ib-ftl 
INLET JOIN1 

13 x 1.9 m m  
O-RING 
Replace. PUI 

CONTROL VALVE COVER 

/ 5.8 x'1.9 m m  
FLANGE BOLT O-RING 
11 N-m (1.1 kgf.m, 8 Ibf4-t) Replace. 

/ 

PULLEY NUT 
64 N.m (6..5 kgf.m, 47 Ibf.ft) 

22.1 X. 1.9 m m  O-RING 
Replace. 



Power Steering Pump 
- Reassembly (cont'd) 

Pump Rotor Installation 

1 .  Coat the lip of the new oil seal with steering grease 
(Honda PIN 08733 - B070E). 

2. Install the new oi l  seal i n  the pump housing by 
hand, then install the pump seal spacer. 

NOTE: Insert the oil seal with its grooved side fat- 
ing in. 

3. Install the pump drive shaft assembly with the spe- 
ciaf tool. 

4. Install the 38 m m  circlip with its tapered side facing I 
out. 

DRIVER 
07746 - 002100 

1 

38 mm 

DRIVE 

5. Coat the side plate grooves with the recommended 
power steering f luid, then  posi t ion the 16.8 x 
1.9 m m  and 54 x 1.9 m m  O-rings on the side plate. 

16.8 x 1 
' O-RING 

54 x 1.9 
O-RING 

6. Install the preload spring in the pump housing. 

7. Set the 4.5 x 49.8 m m  roller in the 4.5 m m  hole in 
the pump housing. 

8. Set the side plate over the roller and install i t  on the 
pump housing. 

9. Set the 5 x 26.8 m m  roller in  the 5 rnrn hole in the 
side plate. 

ROLLER 

"4 

m HOLE 

10. Assemble pump rotor to  the drive shaft with the "0" 
mark on the rotor facing upward. 

11. Set the 10 vanes in the grooves in the rotor. 

NOTE: Be sure that the round ends of the vanes are 
in  contact with the sliding surface of the cam ring. 

P ROTOR 



12. Set the pump cam ring over the two rollers with the 
":" mark on the cam ring upward. 

13. Apply clean power steering fluid to the vanes and 
cam ring. n 

PUMP CAM RING 

Ll' 
14. Install the 68.5 x 1.9 m m  O-ring on the pump cover. 

15. Align the roller set holes in the pump cover with the 
rollers. 

16. Align the projection on the pump housing and the 
projection on the pump cover, and tighten the four 
bolts. 

I \ I  1 PUMP COVER 

PROJECTION 
68.5 x 1.9 mm 

17. Set the 13 x 1.9 mrn O-ring on the inlet joint. 

18. Install the inlet joint on the pump housing. 

.m, 8 lbfW 

INLET JOINT 

13 x'1.9 mm 
O-RING 



Power Steering Pump 
- Reassembly (cont'd) 

Flow Control Valve Installation 

1. Coat the new O-rings with clean power steering 
fluid, and install them in the housing grooves. 

2. Coat the flow control valve with clean power steer- 
ing fluid. 

3. Install the f low control valve, spring and control 
valve cover on the pump housing. 

4. Tighten the three control cover bolts. 

FLOW CONTROL 
VALVE 

22.1 x 1.9 mm 5.8 x 1.9 mm 
O-RING O-RING 

Pulley Installation 

1. Hold the steering pump in a vise with soft jaws. 

CAUTION: Be careful not to damage the pump 
housing with the jaws of the vise. 

2. Install the pump pulley as shown. Then install the 
pulley nut. 

3. Hold the pulley with a extension bar and tighten the 
pulley nut. 

PULLEY NUT 
64 N.m (6.5 kgf-m, 47 Ibf-ft) 

EXTENSION BAR 
Commercially available. 

4. Check that the pump turns smoothly by turning the 
pulley. 

1 7-44 



- Installation 
I 

1. Connect the inlet and outlet hoses. Tighten the 
pump fittings securely. 

2. Loosely install the pump in the pump bracket with 
mounting bolts. 

PUMP MOUNTING NUT 
24 N m  (2.4 kgf-m, 
17 lbfsft) 

PUMP MOUNTING BOLT, 

3. Install the pump belt. 

CAUTION: 
Make sure that  the power steering belt  is se- 
curely on the grooves of the pulleys. 
Do not get power steering fluid or grease i n  the 
power steering belt or pulley faces. Clean off any 
fluid or grease before installation. 

i POWER STEERING BELT 

\ 

4. Adjust the pump belt (see page 17-20). 

5. Fill the reservoir to the upper level line. 

NOTE: Take care not to spill the fluid on the body 
and parts. Wipe off the spilled fluid at once. 

CAUTION: Use only Genuine Honda Power Steer- 
ing Fluid-V. Using other fluids such as ATF or other 
manufacturer's power steering f luid w i l l  damage 
the system. 

SYSTEM CAPACITY: 
1.1 liter (1.16 US.qt, 0.97 Imp.qt) 

RESERVOIR CAPACITY: 
0.4 liter (0.42 US.qt, 0.35 Imp.qt) 

LINE 

. LINE 

- Start the engine, let it run at idle, then turn the 
steering wheel lock-to-lock several times t o  bleed 
air from the system. 

- Recheck the fluid level and add some if  neces- 
sary. 

CAUTION: Do not  fill the reservoir beyond the up- 
per level line. 



Steering Gearbox 
- Removal 

NOTE: Using solvent and a brush, wash any oi l  and dirt 
off the valve body unit, its lines, and the end i f  the gear- 
box. Blow dry wi th  compressed air. 

1. Drain the power steering fluid as described on page 
17-21. 

2. Raise the front of  car, and support on safety stands 
in  the proper locations (see section 1). 

3. Remove the front wheels. 

4. Remove the steering joint cover. 

. L\ 

5. Remove the steering joint lower bolt, and discon- 
nect the steering joint by moving the joint toward 
the column. 

NOTE: Lock the steering shaft w i th  the ignition key 
to  retain the steering shaft position. 

I \ 

STEERING JOINT 
STEERING JOINT 
LOWER BOLT 

6. Remove t h e  cot ter  p i n  f r o m  t h e  cast le n u t  a n d  
remove the nut. 

7. Install the 10 m m  hex nut on  the ball joint. 
Be sure that the 10 m m  hex nut is f lush wi th  the ball 
jo int  p i n  end, or the threaded section o f  t he  bal l  
j o i n t  p i n  m i g h t  b e  d a m a g e d  b y  t h e  b a l l  j o i n t  
remover. 

NOTE: Remove the bal l  jo int  using the Ball Jo in t  
Remover, 28 m m  (07MAC - SL00200). Refer t o  page 
18-1 1 for h o w  t o  use the ball joint remover. 

8. Separate the tie-rod ball joint and knuckle using the 
special tool. 

CAUTION: Avoid damaging the ball joint boot. 

BALL JOINT REMOVER, 
28 mm 

9. Remove the left tie-rod end, then slide the rack all 
the way  t o  the right. 

I 
LEFT TIE-ROD END 

\ 



10. Disconnect the heated oxygen sensor (H02S) con- 
nector. 

11. Separate the three way catalytic converter by re- 
moving the self-locking nuts. 

NOTE: Always replace the gaskets with new ones. 

HEATED OXYGEN 
OR CONNECTOR 

LOCKING 
ce. 

SELF-LOCKING NUT 
Replace. 

THREE WAY 
CATALYTIC 
CONVERTER 

12. Disconnect the shift linkage (M/T model: see section 
13, AJT model: see section 14). 

13. Disconnect the two lines from the valve body unit 
on the steering gearbox. 

CAUTION: After disconnecting the pipes,'plug or 
seal the pipes wi th a piece of  tape or equivalent t o  
prevent foreign materials from entering the valve 
body unit. 

NOTE: 
Place the pipes disconnected in the previous step 
at the rear side of the gearbox so that they do 
not hinder in the gearbox removal. 
Do not loosen the cylinder pipes A and B be- 
tween the valve body unit and cylinder. 

RETURN PlPE 
To reservoir: 
16 rnrn wrench 

FEED PlPE 
From pump: 14 rnrn wrench 

14. Remove the stiffener plate first, then remove the 
right mounting brackets. 

RIGHT MOUNTING 
BRACKETS 

NUT 

75. Pull the steering gearbox all the way down to clear 
the pinion shaft from the bulkhead. 

16. Move the steering gearbox t o  the right so the left 
rack end clears the rear beam. 

17. Hold the steering gearbox and slide the rack all the 
way to the left, then place the left rack end below 
the rear beam. 

18. Move the steering gearbox to the left, and ti lt the 
left side down to remove it from the car. 

CAUTION: Be careful no t  t o  bend or damage the 
t w o  power steering lines and cylinder pipes when 
removing the gearbox. 



Steering Gearbox 

1 Steering Rack Disassembly 

NOTE: 
Before disassembling the gearbox, wash it off with 
solvent and a brush. 
Do not dip seals and O-rings in solvent. 

1 .  Remove the steering gearbox (see page 17-46). 

2. Remove the air hose and clips. 

3. Remove the tie-rod end and locknut. 

CLIP 

4. Remove the boot bands and tube clamps. Pull the 
boots away from the ends of the gearbox. 

BOOT BAND / Replace. annr 
w 

5. Unbend the lock washer. 

LOCK WASHER 

6. Hold the steering rack with a wrench, and unscrew 
the rack end with a wrench. 

CAUTION: Be careful not to damage the rack sur- 
face with the wrench. 

/ \ STEER~NG RACKEND 

I LOCK WASHER 
Replace. 



7. Loosen the locknut and remove the rack guide 
screw. 

8. Remove the spring and rack guide from the gear 
housing. 

RACK GUIDE 
SCR 

RACK GUIDE 
SPRING 

LOCKNUT 

9. Remove the cylinder pipes A and B from the gear- 
box. 

10. Drain the fluid from the cylinder fittings by slowly 
moving the steering rack back and forth. 

NOTE: RHD only: When disconnecting the cylinder 
pipe B, loosen the flare nut by holding the joint fit- 
ting with a 17 mm wrench as shown. 

CYLINDER PlPE A ( L H ~ : )  

LINDER PlPE A 

11. Remove the two flange bolts, then remove the valve 
body unit from the gearbox. (See page 17-51 for 
valve body unit disassembly.) 

VALVE BODY UNIT 

1 
FLANGE 

SHIMS 

BOLT 

12. Drill a 3 m m  (0.12 in) diameter hole approximately 
2.5 - 3.0 m m  (0.10 - 0.12 in) in depth in the staked- 
point on the cylinder. 

NOTE: 
Do not allow metal shavings to enter the cylinder 
housing. 
After removing the cylinder end, remove burrs at 
the staked point. 

STAKED POINT 

\ Depth: 2.5 - 3.0 rnrn 10.10 - 0.12 in) 

CYLINDER END 



Steering Gearbox 
- Disassembly (cont'd) 

CAUTION: Do not clamp the cylinder housing. 

13. Install a puller yoke to the steering gearbox. Clamp 
the puller yoke i n  a vise with soft jaws as shown, 
then loosen and remove the cylinder end. 

PULLER YOKE: 
Commercially Available 
Snap-One TIN CJ123-1 CYLINDER END 
OTCe TIN 7372 
or equivalent \ 

17. Remove the special tool f rom the steering rack. 

18. Remove the cyl inder end  seat f r o m  the steering 

STEERING GEARBOX 

14. Set the  gearbox i n  a press so the gear hous ing 
points upward. 

15. Install the special too l  into the end of the steering 

rack. 

CYLINDER HOUSING &&,A 

CYLINDER END SEAL / / 

STEERING \ RACK 

19. Insert the special tools into the cylinder f rom the 
gear housing side. 

CAUTION: Be careful not  to  damage the inside sur- 
face of the housing w i th  the special tool. 

rack. 1 20. Set the gearbox in a press, then drive out the cylin- 

NOTE: Hold onto the steering rack t o  keep i t  f rom 
falling when pressed clear. 

16. Drive ou t  the cylinder end seal and steering rack 
using a press. 

CAUTION: Be careful not to  damage t o  inner sur- 
face of the cylinder housing wi th special tool. 

der end seal and backup ring using the special tools 
and a press as shown. 

Press 

a 
F4 

END PACKING 
SETTING TOOL 

CAUTION: 
Keep the special tool straight to  avoid damage 
the cylinder wall. Check the special tool angle, 
and correct it, if necessary, while removing the 
cylinder end seal. 
Use a press t o  remove the cylinder end seal. Do 
not try to  remove the seal by striking the special 
tool. It wi l l  break the backup ring, and the cylin- 
der end seal wi l l  remain i n  the gearbox. 

Press 

/DRIVER HANDLE 
07NAD - SR30101 

I Replace. 



Replace. 

PISTON SEAL 
Replace. 

21. Carefully pry the piston seal ring and O-ring off the 
piston of the rack. 

CAUTION: Be careful not to damage the inside of 
seal ring groove and piston edges when removing 
the seal ring. 

Valve Body Unit Disassembly 
22. Before removing the valve housing, apply vinyl tape 

to splines of the pinion shaft. 

23. Separate the valve housing from the pinion shaft/ 
valve using a press. 

24. Remove the vinyl tape. 

VALVE HOUSING 

Vinyl tape 

PINION SHAFT 

25. Check the inner wall of the valve housing where the 
seal ring slides with your finger. If there is a step in 
the wall, the valve housing is worn. Replace the 
valve housing. 

NOTE: 
There may be the sliding marks from the seal 
ring on the wall of the valve housing. Replace 
the valve housing only the wall is stepped. 
When the valve housing is replaced, install new 
32 mm shim(s) on the bearing surface of the 
housing to adjust the thickness. 

(cont'd) 



Steering Gearbox 

r Disassembly (cont'd) 

26. Check for wear, burrs and other damage to  the 
edges of the grooves in the sleeve. 

NOTE: The pinion shaft and sleeve are a precision 
matched set. If either the pinion shaft or sleeve 
must be replaced, replace both parts as a set. 

SLEEVE SEAL RINGS 
Check for peel off or 
damage. I 

27. Remove the circlip and pinion shaft sleeve from the 
pinion shaft. 

SLEEVE -4 

28. Using a cutter or an equivalent tool, cut and remove 
the four seal rings from the sleeve. 

CAUTION: Be careful not to damage the edges of 
the sleeve grooves and outer surface when remov- 
ing the seal rings. 

SLEEVE 

I SLEEVE SEAL RINGS 

29. Using a cutter or an equivalent tool, cut the valve 
seal ring and O-ring at the groove the pinion shaft. 
Remove the valve seal ring and O-ring. 

CAUTION: Be careful not to damage the edges of 
the pinion shaft groove and outer surface when 
removing the valve seal ring and O-ring. 

Cutting slot posit ion. 

Replace. 

VALVE SEAL RING 
Replace. 



30. Remove the valve oil seal and backup ring from the 
pinion shaft. 

NOTE: 
Inspect the ball bearing by rotating the outer 
race slowly. If there is any excessive play, re- 
place the pinion shaft and sleeve as an assem- 
bly. 
The pinion shaft and sleeve are a precise fit; do 
not in termix o ld  and new pin ion shafts and 
sleeves. 

BALL BEARING 

BACKUP RING 

VALVE OIL SEAL' 
Replace. 

31. Press the valve oil seal and roller bearing out of the 
valve housing using a hydraulic press and special 
tool shown below. 

END PACKING REMOVER 
07NAD - SR30200 

\ VALVE OIL SEAL 
Replace. 

ER BEARING 



Steering Gearbox 
r Reassembly 

NOTE: 
LHD type is shown, RHD type is symmetrical. 
Clean the disassembled parts with a solvent, and dry them with compressed air. Do not dip the rubber parts in a sol- 
vent. 
Always replace the O-rings and rubber seals with new ones before assembly. 
Apply power steering fluid or steering grease (HONDA P/N: 08733 - B070E) to the parts indicated in the assembly pro- 
cedures. 
Do not allow dust, dirt, or other foreign materials to  enter the power steering system. 
Use the appropriate special tools where necessary. 

FLANGE BOLT 
20 N.m (2.0 kgfm, 14 Ibf4-t) 

VALVE HOUSING 

ROLLER BEARING 
Repface. 

VALVE SEAL RING ClRCLlP 
Replace. Replace. 

SLEEVE SEAL RINGS 
Replace. 

BACKUP RlNG 

VALVE SEAL RlNG 
Replace. 

O-RING 
Replace. 

PINION SHAFT 

CYLINDER HOUSING 
SHIMS 

O-RING 
Replace. 

CYLINDER END SEAL 

GEAR HOUSING 

PISTON SEAL RlNG 
CYLINDER END Replace. 
69 N.rn (7.0 kgfm, 51 Ibf.ft) 

VALVE HOUSING 

ROLLER BEARING 
Repface. 

VALVE SEAL RING ClRCLlP 
Replace. Replace. 

SLEEVE SEAL RINGS 
Replace. 

u 

VALVE SEAL RlNG 
Replace. 

O-RING 
Replace. 

PINION SHAFT 

CYLINDER HOUSING 
SHIMS 

O-RING 

CYLINDER END SEAL 
Replace. GEAR HOUSING 

\ 
STEERING RACK 

PISTON SEAL RlNG 
CYLINDER END Replace. 
69 N.rn (7.0 kgfm, 51 Ibf.ft) 



Valve Body Uni t  Reassembly 

1. Apply vinyl  tape to  the stepped portion of the pin- 
ion shaft, and coat the surface of the vinyl tape wi th  
the power steering fluid. 

2. Instal l  t he  backup r ing  w i t h  i t s  tapered side as 
shown below. 

3. Coat the  inside surface of the new valve oi l  seal 
wi th  power steering fluid. 

4. Slide the valve oil seal over the pinion shaft, being 
careful not to  damage the sealing lip. 

CAUTION: Install t he  valve oil seal w i t h  i ts  grooved 
side facing opposite the  bearing. 

Make sure the spring is 
seated in the oil seal. 

Tapered position. 

BACKUP RlNG 

VALVE OIL SEAL 

5. Apply vinyl tape to  the splines and stepped portion 
of  the shaft, and coat the surface of the vinyl tape 
wi th  the power steering fluid. 

6. Fit the new O-ring in the groove of  the pinion shaft. 
Then slide the new valve seal ring over the shaft 
and the groove in  on the pinion shaft. 

7. Remove the vinyl tape f rom the pinion shaft. 

Do not twist. VALVE SEAL RING 
Do not over-expand. 

8. Apply  power steering f lu id  t o  the surface o f  the 
valve seal r ing that  w a s  instal led o n  t h e  p in ion  
shaft. 

9. Apply power steering fluid t o  the inside of  the spe- 
cial tool. Set the larger diameter end of  the special 
tool  over the valve seal ring. 

10. Move the special tool  up and down several t imes to  
make the valve seal r ing f i t  in  the pinion shaft. 

11. Remove the special tool. 
12. Turn the special tool  over, and set the smaller diam- 

eter end of the special tool  over the valve seal ring. 
Move the special tool up and down several t imes t o  
make the valve seal r ing f i t  snugly i n  the p in ion 
shaft. 

VALVE SEAL RlNG 
SIZING TOOL 
07NAG - SR30900 

end of the special snugly fit in the pinion 
tool first to make shaft using the other end 
the valve seal ring (smaller diameter end) of 
fit in the pinion the special tool. 
shaft. 

(cont'd) 



Steering Gearbox 

r Reassembly [cont'd) 

13. Apply power steering fluid to the surface of the spe- 
cial tool. Set the new seal rings over the special tool 
f rom the smaller diameter end of the tool, and 
expand the seal rings. Do two rings at a time from 
each end of the sleeve. 

NOTE: 
Do not over-expand the seal ring. Install the resin 
seal rings with care so as not t o  damage them. 
After installation, be sure to contract the seal 
rings using the special tool (sizing tool). 
There are two types of sleeve seal rings: black 
and brown. Do not m ix  the different types of  
sleeve seal rings as they are not compatible. 

14. Set the special tool in the grooves in the sleeve, and 
set each ring in each groove securely. 

NOTE: After installation, compress the seal rings 
with your fingers temporarily. 

SLEEVE SEAL RING GUIDE 
07NAG - SD50400 

/ 
SLEEVE 

SLEEVE SEAL RIN 

15. Apply power steering fluid to the seal rings on the 
sleeve, and to the entire inside surface of the spe- 
cial tool. 

16. Insert the sleeve into the special tool slowly. 

17. Move the sleeve each direction several times to 
make the seal rings snugly fit in the sleeve. 

NOTE: Be sure that the seal rings are not turned up. 

3f SLEEVE SEAL RING 
SIZING TOOL 
07974 - SA50200 - / 

18. Apply power steering fluid to the surface of the pin- 
ion shaft. Assemble the sleeve over the pinion shaft 
by  aligning the locating pin on  the inside of the 
sleeve with the cutout in the shaft. Then install the 
new circlip securely in the pinion shaft groove. 

NOTE: 
Be careful not t o  damage the valve seal r ing 
when inserting the sleeve. 
Install the circlip with its tapered side facing out. 

19. Apply power steering fluid to the seal ring lip of the 
valve oil seal, then install the seal in  the valve hous- 
ing  using a hydraulic press and special tools as 
shown. 

CAUTION: Install the valve oil seal with its grooved 
side facing the tool. 

ATTACHMENT, 
Press. 32 x 35 mm 0 07746,- 0010100 

DRIVER 
07749 - 



20. Press the new roller bearing into the valve housing 
using a hydraulic press and special tool as shown. 

NOTE: Place the roller bearing on the valve hous- 
ing with the stamped letter facing up  towards the 
valve side. 

Press. 

ATTACHMENT, 

07746-0010100 

ROLLER BEARING 
Letter stamped face 

w 
21. Apply vinyl tape t o  the pinion shaft, then coat the 

vinyl tape with power steering fluid. 

22. Insert the pinion shaft into the valve housing. 

CAUTION: Be careful not t o  damage the valve seal 
rings. 

23. Remove the vinyl tape from the pinion shaft. 

VALVE OIL SEAL 

VALVE HOUSING 

SLEEVE SEAL RINGS 
Be sure that the 
seal rings are not . 
turned up, then 
install. 

24. Press the p in ion shaft/sleeve using a hydraul ic 
press as shown. 

CAUTION: Before insert ing the  p in ion shaft, b e  
sure that the backup r ing is centered w i th  the pin- 
ion shaft bearing. 

NOTE: Check that the pinion shaftfsleeve turns 
smoothly by turning the pinion shaft. 

Press. 

A BACKUP RING 

I 

> PINION SHAFT 



Steering Gearbox 

r Reassembly (cont'd) 

Steering Rack Reassembly 
25. Coat the piston seal ring guide with power steering 

fluid, and slide it onto the rack, big end first. 

26. Position the new O-ring and new piston seal ring on 
the special tool, then slide them down toward the 
big end of the tool. 

NOTE: 
Do not over expand the resin seal rings. Install 
the resin seal rings with care so as not to dam- 
age them. After installation, be sure to contract 
the seal ring using the special tool (sizing tool). 
Replace piston's O-ring and seal ring as a set. 

27. Pull the O-ring off into the piston groove, then pull 
the piston seal ring off into the piston groove on top 
of the O-ring. 

PISTON 
\ 

PISTON SEAL RING 

07HAG - SF10100 

28. Coat the piston seal ring and the inside of the spe- 
cial tool with power steering fluid. 

29. Carefully slide the tool onto the rack and over the 
piston seal ring. 

30. Move the special tool back and forth several times 
to make the piston seal ring fit snugly in the piston. 

PISTON'SEAL RING 
SIZING TOOL 

\ 
07HAG - SF10200 

31. Coat the sliding surface of the special tool and new 
cylinder end seal with power steering fluid. 

32. Place the seal on the special tool with its grooved 
side facing opposite the special tool. 

/ CYLINDER END 
CYLINDER END SEAL PACKING SLIDER 

07974 - 6890801 

33. Apply a thin coat of grease to  the inside of the spe- 
cial tool, and install it on the steering rack. 

CYLINDER END SEAL 

Grooved side. 

PACKING SLIDER sorina in the cvlinder . - 
07974-6890801 endseal. 

PISTON 



34. Separate the cylinder end seal from the special tool, 
then remove the tool from the steering rack. 

CYLINDER END SEAL 
/ 

CYLINDER END 
PACKING SLIDER 
07974-6890801 

35. Install the new backup ring on the steering rack, 
then place the cylinder end seal to  piston. 

BACKUP RING 

CYLINDER END SEAL 

36. Grease the steering rack teeth, then insert the steer- 
ing rack into the gear housing. 

CAUTION: Be careful not to damage to inner sur- 
face of the cylinder housing with the rack edges. 

CYLINDER HOUSING 

STEERING RACK 

37. Then set the gearbox in a press with the tool side 
upward. 
Install the special tool it into the end of the steering 
rack. 

38. Install the cylinder end seal into the bottom of the 
cylinder by pressing on the special tool with the 
hydraulic press as shown. 
CAUTION: Do not push on the special tool with 
excessive force as it  may damage the cylinder end 
seal. 

Press. 

END PACKING 
SETTING TOOL 

39. Remove the flange bolt, and center the steering 
rack. 

40. Install the special tool onto the end of the steering 
rack, then coat the special tool with power steering 
fluid. 

41. Coat the inside surface of the new cylinder end seal 
with power steering fluid. 

42. Install the cylinder end seal onto the steering rack 
with its grooved side toward the piston. 

43. Remove the special tool. Push in the cylinder end 
seal with your finger. 
NOTE: Take care not to  damage the cylinder end 
seal with the threads and burrs at the staked posi- 
tion of the gearbox. 

Staked position. 
Make sure the spring 
is in the cylinder end seal. I / 

C /  I 
' ! 

END SEAL 

(cont'd) 



Steering Gearbox 
- Reassembly (cont'd) 

44. Install a puller yoke to the steering gearbox, then 
clamp the puller yoke in a vise with soft jaws as 
shown. 

CAUTION: Do not clamp the cylinder housing. 

PULLER YOKE: 
Commercially Available 
Snap-One T I N  CJ123-1 
OTCe TIN 7372 
or eauivalent 

45. Grease the inside surface of  the cylinder end, then 
install the cylinder end by screwing i t  into the cylin- 
der housing. 

46. Remove the puller yoke from the steering gearbox. 

47. After tightening the cylinder end, stake the point of 
the cylinder housing shown below. 

NOTE: Stake the cylinder in  the position opposite 
from where the stake was removed during disas- 
sembly. 

Stake point. Depth: 1.0 m m  (0.04 in1 

CYLINDER HOUSING, / 

\ 
BUSH 

If-v 
CYLINDER END 
69 N.m (7.0 kgf.m, 51 Ibf-ftl Be careful not to damage 

to bush when inserting 
the cylinder end. 

48. Select the 32 rnrn shim(s). 

NOTE: Only reinstall the original 32 mm shim(s) 
when the steering gearbox is reassembled without 
replacing the pinion shaft, valve housing, and gear- 
box housing with new ones. 
If the pinion shaft, valve housing, and gearbox 
housing are replaced, select the new shim(s) as fol- 
lows. 

Shim selection: 
-1. Set the four 32 rnrn shims on the bearing surface of 

the gearbox housing. Total thickness of  the four 
shims should equal no more than 0.70 mm. 
Shim set: four 32 rnrn shims (Thickness: 0.10 mrn, 
0.15 rnm, 0.20 rnrn, 0.25 mm respectively) 

CAUTION: The four 32 mm shims do not have 
thickness identification marks. Measure the thick- 
ness of each shim using a micrometer, and mark 
the shim for identification. 

-2. lnstall the valve body uni t  on the gearbox, and 
tighten the flange bolts to the specified torque. 

VALVE BODY UNIT FLANGE BOLT 
20 N.m 12.0 kgf.m, 14 Ibfeft) 

.3. Measure the clearance between the gearbox and 
valve body unit using a feeler gauge as shown. 

NOTE: Measure the clearance at the point midway 
between the two mounting bolts. 

FEELER GAUGE 



-4. Determine the  requi red thickness o f  the  32 rnrn 
shims by subtracting the clearance obtained in  the 
step -3 f rom the total thickness of the four shims. 
(Total  thickness o f  the  4 shims)  - (Clearance) = 

Required thickness o f  the shims 

NOTE: Select the shims so that the total thickness 
is close to, but less than the required thickness. 

Example: 
Measurement is 0.28 mm (0.01 1 in): 
0.70 - 0.28 = 0.42 rnm (0.028 - 0.01 1 = 0.017 in) 

The selected shims should be 0.25 m m  (0.010 in) and 
0.15 rnm (0.006 in) in thickness. 

I f  the required sh im thickness is 0.10 rn rn  or  less, n o  
shims are necessary. 

49. Set the selected 32 mrn shims on the bearing sur- 
face o f  the gearbox housing. 

50. Coat the new O-ring wi th  grease, and carefully f it it 
on the valve housing. 

51. Apply grease to  the needle bearing in  the gearbox 
housing. 

52. Install the valve body unit o n  the gearbox housing 
by engaging the gears. 

NOTE: Note the valve body unit installation posi- 
t ion (direction of pipe connection). 

53. Tighten the flange bolts to  the specified torque. 

FLANGE BOLT 

VALVE BODY UNIT 

32 m m  SHIMS 
(Selected number of 

54. Install the cylinder pipes A and B. 

NOTE: 
Clean the joints o f  the cyl inder pipes A and B 
thoroughly. The joints must  be free o f  foreign 
material. 
Install the cylinder pipes A and B b y  tighting the 
flare nuts  b y  hand first, then t ighten the f lare 
nuts  t o  the  specified torque start ing w i th  the  
cylinder side nuts. 

29 N.m (3.0 kgf.m, 20 Ibf.ftl 

CYLINDER PIPE B 

17 N.m (1.7 kgf-rn, 12 Ibf.ft) 

55. Grease the sl iding surface of the rack guide, and 
install i t onto the gear housing. 

56. Apply a thin coat of grease to  the new O-ring, and 
install i t on the rack guide screw. 

57. Install the spring, rack guide screw and locknut o n  
the gear housing. 

58. Adjust the rack guide screw (see page 17-21). 

NOTE: After adjusting, check that the rack moves 
smoothly by sliding the rack right and left. 

LOCKNUT 

RACK GUIDE SCREW 

(cont'd) 



Steering Gearbox 
- Reassembly (cont'd) 

59. Install the stopper washer with the chamfered side 
facing out. 

60. Screw each rack end into the rack while holding the 
new lock washer so its tabs are in the slots in the 
end of the rack. 

61. Tighten the rack end securely. 

54 N.m (5.5 kgf-m, 

LOCK WASHER 

62. Bend the lock washer back against the flat stops on 
the flange as shown. 

LOCK WASHER 
Bend. 

63. Apply steering grease in to the rack end joint hous- 
Ing. 

64. Coat the rack end groove and inside of the boot 
with silicone grease. 

& STEERING GREASE 

\ 

SILICONE GREASE 
Coat the sliding 
surface of the rack 
end. 

65. Instal l  the boots i n  the  rack end w i t h  the tube 
clamps. 

NOTE: Install the boots with the rack in the straight 
ahead position (i.e., right and left tie-rods are equal 
in length). 

RACK END 

NOTE: Wipe the grease off 
e thread section. 

/ 
TUBE CLAMP 



66. Adjust the air hose fitting position of the boots by 
turning it as shown below. 

RIGHT BOOT LEFT BOOT 
(Viewed f rom the (Viewed from the 
right side) left side) 

Front Front 

BOOT AIR HOSE FITTING 

67. Connect the air h0s.e between the r ight and left 
boot, then install the clips on the cylinder pipe B as 
shown. 

CYLINDER PIPE B 

MARK CLIP 
lnstall the left clip 
in  this position. 

68. Install new boot bands on the boot and bend both 
sets of locking tabs. 

69. Lightly tap on the doubled-over portions to reduce 
their height. 

CAUTION: Stake the band locking tabs firmly. 

LOCKING TABS 

70. Slide the rack right and left to be certain that the 
boots are not deformed or twisted. 



Steering Gearbox r Installation 

CAUTION: Be careful not t o  bend or damage the piping 
when installing the gearbox. 

1 .  Before installing the gearbox, slide the rack all the 
way to right. 

2. Insta[l the pinion shaft grommet. 

NOTE: Al ign the lug port ion on the pinion shaft 
grommet with the slot in the valve body. 

3. Pass the right side of the steering gearbox above 
and through the right side of the rear beam. 

4. Raise th'e left side of the steering gearbox above 
and through the left side of the rear beam. 

5. Install the pinion shaft grommet and insert the pin- 
ion shaft up through the bulkhead. 

PINION SHAFT GROMMET 

SLOT 

6. Loosely install the mount cushion and right mount- 
ing brackets. 

7. Tighten the four mounting bolts on the stiffener 
plate first, then tighten the two mounting bolts on 
the right mounting brackets. 

NOTE: After installing the steering gearbox, make 
sure that there is no interference between the cylin- 
der pipes and rearbeam. 

RIGHT MOUNTING 
BRACKET STIFFENER PLATE 
NOTE: The arrow on the 

38 N.m (3.9 kgf-m, 28 l b k )  43 N.m ('4.4 kgf-m. 32 Ibf-ft) 
8. Center the steering rack within its stroke. 

9. Make sure that the cable reel of the SRS is centered 
as follows: 

Turn the steering wheel left approx. 150 degrees, 
to check the cable reel position with indicator. 
If the cable reel is centered, the yellow gear tooth 
lines up with the alignment mark on the cover. 
Return the steering wheel  r ight  approx. 150 
degrees to position the steering wheel in  the 
straight ahead position. 

YELLOW GEAR TOOTH 



10. Slip the lower end of the steering joint onto the pin- 
ion shaft ( l ine up the bolt hole wi th the groove 
around the shaft), and tighten the lower bolt. 

NOTE: 
Do not forget the toothed lock washer of the 
lower bolt. 
Connect the steering shaft and pinion with the 
cable reel and steering rack centered. 
Be sure that the lower steering joint bolt is se- 
curely in the groove in the steering gearbox pin- 
ion. 
If the steering wheel and rack are not centered, 
reposition the serrations at lower end o f  the 
steering joint. 

GEARBOX 

/ GROOVE 

LOWER BOLT 
22 N m  (2.2 kgf.m, 16 Ibf.ft) 

11. Install the steering joint cover with the clamps and 
clips. 

12. Connect the fluid lines to the valve body unit. 

NOTE: After connecting the fluid lines, make sure 
that there is no interference between the pipes and 
other parts. 

RETURN PIPE 
28 N m  (2.9 kgfm, 21 1bf.f-t) 

13. Connect the shift linkage (M/T model: see section 
13, A/T model: see section 14). 

14. Install the three way catalytic converter with the 
new gaskets and new self-locking nuts, and connect 
the heated oxygen sensor (H02S) connector. 

HEATED OXYGEN SENSOR CONNECTOR 

SELF-LOCKING NUT 
33 N.m (3.4 kgf.m, 25 IbfW 

SELF-LOCKING NUT \ 
\ 

22 N.m (2.2 kgf.m, 16 Ibf-ft) 
THREE WAY 
CATALYTIC CONVERTER 



Steering Gearbox 
- Installation (cont'd) 

16. Thread the right and left tie-rod ends onto the rack 
an equal number of turns. 

TIE-ROD END TIE-ROD LOCKNUT 

NOTE: Before connecting the tie-rod ends, check 
the ball joint pin tapered section and threads sec- 
tion for grease contamination, and wipe it i f  neces- 
sary. 

17. .Reconnect the tie-rod ends to the steering knuckles, 
tighten the castle nut to the specified torque, and 
install new cotter pins. 

CAUTION: Torque the castle nut to the lower tor- 
que specification, then tighten it only far enough to 
align the slot with the pin hole. Do not align the 
nut by loosening. COTTER PIN 

CASTLE NUT On reassembly, bend 

39 - 47 N m  the cotter pin as shown. 

18. Install the front wheels. 
19. Fill the system with power steering fluid and bleed 

air from the system (see page 17-21 ). 
20. After installation, perform the following checks. 

Start the engine, allow i t  t o  idle, and turn the 
steering wheel from lock-to-lock several times to 
warm up the fluid. Check the gearbox for leaks 
(see page 17-23). 
Adjust the front toe (see section 18). 
Check the steering wheel spoke angle. Adjust by 
turning the right and left tie-rods, if necessary. 

NOTE: Turn the right and left tie-rods equally. 

- Ball Joint Boot Replacement 

1. Remove the boot set ring and the boot. 

CAUTION: Do not contaminate the boot installa- 
tion section with grease. 

2. Pack the interior of the boot and lip with grease. 

3. Wipe the grease off the sliding surface of the ball 
pin, then pack the lower area with fresh grease. 

CAUTION: 
Keep grease off the boot installation section and 
the tapered section of the ball pin. 
Do not allow dust, dirt, or other foreign materi- 
als to enter the boot. 

LIP BALL PIN TAPERED 

V BOOT INSTALLATION 
BOOT INSTALLATION SECTION 
SECTION Wipe off th'e grease. 
Wipe off the grease. 

4. Install the boot in the groove of the boot installation 
section securely, then bleed air. 

byturning the bolt. / CLIP Gull 

ADJUSTING BOLT 
Adiust the depth . BALL JOINT BOOT 

DE i;T 07974-SA50800 

SOOT / \Ly 

5. Adjust the special tool with the adjusting bolt until 
the end of the tool aligns with the groove on the 
boot. Slide the set ring over the tool and into posi- 
tion. 

CAUTION: After installing the boot, check the ball 
pin tapered section for grease contamination and 
wipe it if necessary. 
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Special Tools 

Page Reference 
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18-11, 12, 13.32 
18-4, 5 
18-21, 34 
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2 
1 
1 
1 
1 
1 
1 
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1 
1 
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Description 

Spring Compressor 

Hub Dis/Assernbly Base 
Hub Dis/Assernbly Tool 
Hub Assembly Guide Attachment 
Ball Joint Boot Clip Guide 
Ball Joint Remover, 32 mrn 
Ball Joint Remover, 28 mrn 
Wheel Alignment Gauge Attachment 
Bushing Driver 

Ball Joint Rernover/lnstaller Set 
Driver 
Support Base 

Ref. No. 

0 

0 
0 
0 
0 
8 
0 
0 
0 

@ 
0 
0 

Tool Number 

07GAE - SE00102 or 
07GAE - SEOOlOl 
07GAF - SD40700 
07GAF - SEOOIOO 
07GAF - SE00200 
O7GAG - SD40700 
O7MAC - SL00100 
O7MAC - SL00200 
07MGK - 0010100 
07NAD - SSOOlOl or 
O7NAD - SSOOIOO 
07PAF - 0030000 
07749-0010000 
07965 - SD90100 
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Wheel Alignment 
- Service lnformation 

NOTE: For proper inspection/adjustment of the wheel 
alignment, check and adjust the following before check- 
ing the al~gnment. 

Check that the suspension is not modified. 
Check the tire size and tire pressure. 
Check the runout of the wheels and tires. 
Check the suspension ball joints. {Hold a wheel with 
your hands and move it up and down and right and 
left to check for wobbllng.1 

Wheel alignment adjustment procedure 

Each of t he  wheel alignment elements relates to  the 
other. Therefore, the total adjustment of the frontlrear 
wheel alignment is required whenever either one of ele- 
ments (that is, camber caster, toe, and/or turnlng angle) 
is adjusted 

Special Tool lnformation 

Checkcamber ] 
-- 1 Check and adjust caster A 

t I Check a n d  a d j u s t 7 1  

-n4- 

If any of the above needed ad- 
justment, recheck all. 

Wheel alignment gauge attachment: I 
NOTE : 

As the wheel a l~gnment  gauge attachment can be WHEEL ALIGNMENT 
installed by magnetic force of cambericaster gauge, GAUGE ATTACHMENT 
make sure the wheel hubs are clean and rust-free 07MGK - OOlOIOO 

before installing the wheel alignment gauge attach- 
ment. 
When installing the special tool, align the special tool 
groove and mating surface groove of the camber1 
caster gauge, to  make the most of the magnetic force 
of the camberlcaster gauge. 
For accurate readings, measure the wheel alignment 
at the car must be level. 



Inspection I 
1 .  Remove the wheel cap. I 
2.  Remove the hub cap from the rear wheel hub (see 

page 18-29). 

3. lnstall the wheel al~gnrnent gauge attachment and  
camber!caster gauge on the wheel hub. 

4. Turn the front wheels to the straight ahead position. I 
5. Read Ihe camber on the gauge with the bubble at 

the center of t he  gauge. 

Camber angle: 
Front: 0°00' 2 1" 
Rear: -0°25' * 30' 

WHEEL ALIGNMENT GAUGE ATTACHMENT 
07MGK-0010100  

CAMBERICASTER GAUGE EQUIVALENT 
COMMERCIALLY AVAILABLE 

- Caster 

inspection 

1 .  Remove the wheel cap 

2. Ra~se the car and set t he  turning rad~us gauges 
beneath the front wheels. and place boads under the 
rear wheels the same thickness as one of the turn- 
ing radius gauges, then lower the car. 

NOTE: Be sure that the ca r  is parallel to  the ground 
with the wheels on the turning radius gauges and 
boards. 

3. Install the wheel alignment gauge attachment and 
camberlcaster gauge on the wheel hub, and apply 
the front brake. 

4. Turn the front wheel 20° outward, then turn the ad- 
just screw so that the bubble in the camberlcaster 
gauge IS at 0' .  

5 .  Turn the wheel 20° ~nward  and read the caster on 
the gauge w ~ t h  the bubble at the center of the gauge. 

Caster angle: 3O00' 2 l o  

6. If out of spec~f~cat~on,  record the caster reading. then 
adjust the caster. 

WHEEL ALIGNMENT GAUGE ATTACHMENT 
0 7 M G K - 0 0 1 0 1 0 0  

\ 

/ 
TURNING RADIUS GAUGE I 

CAMBERfCASTER GAUGE EQUIVALENT 
COMMERCIALLY AVAILABLE 



Wheel Alignment 
Caster (cont'd) 

Adjustment 

NOTE: Caster angle can be adjusted by increas- 
~nyldecreasing the number of the adjusting shims. Re- 
move and install the radius rod each time the caster angle 
is adjusted. 

1 .  Rarse the front of the car ,  and support it with safety 
stands in the proper locations (see section 1). 

2 .  Remove the self-lock~ng nut on the end of the rad4us 
rod 

3.  Remove the FLANGE bolts at the radius rod on the 
lower arm, and remove the radius rod (see page 
18-1 91. 

4 Adjust the caster angle by increasingidecreasing the 
adjusting shims. 

NOTE 
Do not use more than t w o  adjustrng shlms 
One adjust~ng s h ~ m  changes the caster angly by 
35' and the caster angle can be adjusted by 1 O 10' 
maxlrnum 
One adlustlng shlm IS 3 2 mm (0 13 In) In 
th~ckness. 

ADJUSTING SHIM 

I RADIUS ROD 

SELF-LOCKING NUT 
12 x 1.25 mm 
43 N.m (4.4 kgfem. 32 Ibfdr) 
Re~lace  

5. After the adjustment, install the radius rod onto the 
lower arm, and tighten the FLANGE bolts (see page 
18-20]. 

6. Tighten the new self-locking nut to specified torque. 

- Front Toe InspectionlAdjustment 1 
Inspection I 
1. Center steering wheel spokes. I 

NOTE: Measure difference in toe measurements 
w ~ t h  the wheels pointed straight ahead. 

2. Check the front toe. I 
Front toe: 0 + 3 mm 10 + 0.12 in) I 
- If adjustment is required, go on t o  step 3 

- If no adjustment IS required, remove alignment 
equipment. 

Adjustment I 
3. Loosen the te- rod locknuts and turn both tie-rods 

in the same direction until the front wheels are In 
straight ahead position. 

4. Turn both tie-rods equally until the toe reading on 
the turning radius gauge is correct. 

5.  After adjusting, tighten the tie-rod locknuts. I 
NOTE: Reposition the t~e-rod boot if it is twisted or 
displaced. 

TIE.ROD LOCKNUT 
14 K 1.5 mm 
44 N.rn (4.5 kgfsm, 33 Ibf-ftl 

\ TIE-ROD 



- Rear Toe InspectionlAdjustment 7 

Inspection 

1. Release parking brake. I 
NOTE: If the parking brake is engaged, you may get 
an incorrect reading. 

2. Check the rear toe. I 
Rear toe-in: 2 rf: 2 mm (0.08 2 0.08 in) I 
- If adjustment is required, go on t o  step 3. I 
- If no adjustment is required, remove alignment 

equipment. 

Adjustment 

3. Hold the adjusting bolt on the rear lower arm A and 
loosen the flange nut. 

4. Adjust the rear toe b y  turning the adjusting bolt un- 
t i l  toe is correct. 

5. Install the flange nut  and tighten while holding the 
adjusting bolt. 

/ 
SELF-LOCKING NUT 
l o x  1.25mm 
54 N-m (5.5 kgf-m, .40 Ibf-ft) 
Replace. 

- Turning Angle lnspection 

1. Jack up the front of the car. Set the turning radius 
gauges beneath the front wheels, then lower the car. 

2. Jack up the rear of the car. Place boards that are the 
same thickness as the turning radius gauges under 
the rear wheels, then lower the car. 

NOTE: For accurate readings, the car must be level. 

3. Turn the wheel right and lef t  while applying the 
brake, and measure the turning angle of both wheels. 

Turning angle: 
Inward wheel: 3g000' 2 2 O  
Outward wheel: 30°00' (reference) 

4. I f  the turning angle is not within the specifications, 
check for bent or damaged suspension components. 



WheelIHub Inspection 
- Bearing End Play I 

1. Raise the car off the ground, and support it with 
safety stands in the proper locations (see section 1). 

2. Remove the wheels, then reinstall the wheel nuts. I 
3. Attach the dial gauge as shown. 

4. Measure the bearing end play by moving the disc in 
or outward. 

FrontIRear: 
Standard: 0 - 0.05 rnrn (0 - 0.002 in) 

hub flange. 

 e ear:) 

\ 
Measure end play at center of 
the hub cap. 

5. If the bearing end play measurement is more than 
the standard, replace the wheel bearing. 

- Wheel Runout 

1. Raise the car off the ground, and support it with 
safety stands in the proper locations (see section 1). 

2. Check for bent or deformed wheels. 

3. Attach the dial gauge as shown. 

4. Measure the wheel runout by turning the wheel. 

Front and Rear Wheel Axial Runout: 
Standard: 

Steel Wheel: 0 - 1.0 rnrn (0 - 0.04 in) 
Aluminum Wheel: 0 - 0.7 rnrn (0 - 0.03 in) 

Service Limit: 2.0 rnrn (0.08 in) 

Front and Rear Wheel Radial Runout: 
Standard: 

Steel Wheel: 0 - 1.0 mm (0 - 0.04 in) 
Aluminum Wheel: 0 - 0.7 rnrn (0 - 0.03 in) 

Service Limit: 1.5 mrn (0.06 in) 

5. If the wheel runout is more than the service limit, 
replace the wheel. 



Front Suspension 
Torque Specifications 

CAUTION: 
Replace the self-locking nuts after removal. 
The vehicle should be on the ground before any bolts or nuts connected to rubber mounts or bushings are tightened. 
Torque the castle nut to the lower torque specification, then tighten it only far enough to align the slot with the pin 
hole. Do not align the nut by loosening. 

NOTE: Wipe off the grease before tightening the nut at the ball joint. 

SELF-LOCKING NUT 
10 x 1.25 m m  

Replace. 

\ 
SELF-LOCKING NUT 

FLANGE NUT 
l o x  1.25 m m  

12 x 1.25 m m  
64 N.m (6.5 kgf.m, 47 1bf.R) 

38 N.m (3.9 kgf.m, 28 Ibf-ft) 

Replace. 

.m (4.0 - 4.8 kgf.m, 29 - 35 I b f W  

8 m m  BOLT LANGE BOLT 
0 x 1.25 m m  
3 N.m (4.4 kgf.m, 32 I b f W  

SELF-LOCKING NUT 

FLANGE BOLT 
12 x 1.25 m m  
54 N.m (5.5 kgf.m, 40 1bf.R) 

FLANGE BOLT 
10 x 1.25 m m  
44 N.m (4.5 kgf.m, 33 Ibf-ft) 

SELF-LOCKING NUT 
8 x  1.25mm 
19 N-m (1.9 kgf.m, 14 I b f W  
Replace. 

CASTLE NUT 
10 x 1.25 m m  

SELF-LOCKING NUT 39 - 47 N.m (4.0 - 4.8 kgf.m, 

12 x 1.25 m m  29 - 35 Ibf.ft) 
43 N-m (4.4 kgf.m. 32 1bf.R) FLANGE BOLT 
Replace. 12 x 1.25 m m  

103 N.m (10.5 kgf.m, 76 Ibf-ftl 

/ 24 x 1.5 m m  
CALlPER BRACKET MOUNTING BOLT 245 N.m (25 kgf.m, 181 Ibf.ft) 

12 x 1.25 m m  Replace. 
108 N-m (1 1 kgf.m, 80 I b f W  NOTE: After tightening, use a drift to  

stake the spindle nut shoulder against 
the driveshaft. 

CASTLE NUT 
12 x 1.25 m m  
49 - 59 N-m (5.0 - 6.0 kgf.m, 36 - 43 Ibf.ftl 



Front Suspension 

Illustrated Index 

NOTE: 
Use only genuine Honda wheel weights for aluminum wheels. Non-genuine wheel weights may corrode and damage 
the aluminum wheels. 
For aluminum wheels, remove the center cap b y  prying i t  out with a flat screwdriver. Use a rag at the point you are 
going to  pry because aluminum alloy wheels can be easily damaged. Avoid damage t o  the cap by not allowing it t o  fall 
during removal. 
Before installing the brake disc, clean the mating surfaces of the front hub and brake disc. 
Before installing the wheel, clean the mating surfaces of the brake disc and wheel. 

KNUCKLE 

CASTLE NUT \ 

LOWER BALL JOINT 
Replacement, page 18- PLASH GUARD 

BALL JOINT BOOT 
Replacement, page 18-1 

SPINDLE NUT 
24 x 1.5 mm 

CENTER 

FLANGE BOLT 
10 x 1.25 mm 
54 N-m (5.5 kgf-m, 40 Ibf.ftl 

CAP 

WHEEL NUT 
12x 1.5mm 
108 N.m (11 kgf-m, 80 lbf.ftl 



Knuckle Removal 

1. Loosen the wheel nuts slightly. 

2. Raise the front of car, and support it wi th safety 
stands in the proper locations (see section 1 ). 

3. Remove the wheel nuts and front wheel. 

4. Raise the locking tab on the spindle nut, then re- 
move the nut. 

FRONT WHEEL 

\ 
/ \ WHEELNUT 

SPINDLE~N'UT 
24 x 1.5 mm 
Replace. 

5. Remove the brake hose mounting bolts. 

6. Remove the caliper bracket mounting bolts, and 
hang the caliper to one side. 

CAUTION: To prevent accidental damage t o  the 
caliper or brake hose, use a short piece of wire t o  
hang the caliper from the undercarriage. 

BRAKE HOSE MOUNTING BOLTS 

' 7. Remove the wheel sensor wire bracket, then re- 
move the wheel sensor from the knuckle (for cars 

I 
with ABS). 

I 
NOTE: Do not disconnect the wheel sensor connec- 
tor. I 

W H E E ~  SENSOR 
WIRE BRACKET 

WHEEL SENSOR 

NOTE: Use ball joint removers t o  separate the bal l  
joints from the suspension or tie-rod end. 

CAUTION: Be careful not t o  damage the ball joint boot. 

8. Clean any dirt or grease off the ball joint. 

9. Remove the cotter pin from the tie-rod end ball joint 
castle nut, and remove the nut. 

10. App ly  grease t o  the special too l  o n  the areas 
shown. This wi l l  ease installation of  the tool and 
prevent damage t o  the pressure bolt threads. 

Apply grease here. BOLT 



Front Suspension 

11. Install a 10 mm hex nut on the ball joint. Be sure 
that the hex nut is flush with the ball joint pin end to 
prevent damage t o  the threaded end o f  the ball 
joint. 

12. Use the ball joint remover, 28 mm, as shown. Insert 
the jaws carefully, making sure you do not damage 
the ball joint boot. 

13. Adjust the jaw spacing by turning the pressure bolt. 

NOTE: If necessary, apply penetrating type lubri- 
cant to loosen the ball joint. 

COTTER PIN 

CASTLE NUT Replace' 
10 x 1.25 mm 

BALL JOINT REMOVER, 28 mm 
, / OIMAC - SL00200 / 

14. Once the tool is in place, turn the adjusting bolt as 
necessary t o  make the jaws parallel. Then hand- 
tighten the pressure bolt, and recheck the jaws to 
make sure they are still parallel. 

PRESSURE BOLT 

I 

ADJUSTING BOLT 

15. With a wrench, tighten the pressure bolt until the 
ball joint shaft pops loose from the steering arm. 

Wear eye protection. The ball joint can 
break loose suddenly and scatter d i r t  o r  other  
debris in  your eyes. 

16. Remove the tool, then remove the nut from the end 
of the ball joint and pull the ball joint out of the 
steering/suspension arm. Inspect the ball joint boot 
and replace it if damaged. 

17. Remove the cotter pin from the lower arm ball joint 
castle nut, and remove the nut. 

18. Install a 12 m m  hex nut on the ball joint. Be sure 
that the hex nut is flush with the ball joint pin end, 
or the threaded section of the ball joint pin might be 
damaged by the ball joint remover. 

19. Use the ball joint remover, 32 mm, as shown on 
step 10 to  separate the lower ball joint and lower 
arm. 

NOTE: If necessary, apply penetrating type lubri- 
cant to loosen the ball joint. 

CASTLE NUT BALL JOINT REMOVER, 32 mm 
12 x 1.25 mm 07MAC - SLOOlOO 

COT-~ER PIN 
Replace. 



20. Remove the cotter pin from the upper ball joint cas- 
tle nut, and remove the nut. 

21. Install a 10 m m  hex nut on the ball joint. Be sure 
that the hex nut is flush with the ball joint pin end, 
or the threaded section of the ball joint pin might be 
damaged by the ball joint remover. 

22. Use the ball joint remover as shown on step 10 to 
separate the upper ball joint and knuckle. 

NOTE: If necessary, apply penetrating type lubri- 
cant to loosen the ball joint. 

28 mm 

CASTLE NUT 
10 x 1.25 mm 

COlTER PIN 
Replace. 

23. Pull the knuckle outward and remove the driveshaft 
outboard joint f rom the knuckle by  tapping the 
driveshaft end using a plastic hammer, then remove 
the knuckle. 

KNUCKLE 
Check for damage. 

DRIVESHAFT END 

Hub Unit Removal and Wheel Bearing 
Replacement 

1. Remove the knuckle from the hub unit. 

FLANGE BOLT 
10 x 1.25 mm 

Check for damage 
or cracks. 

2. Remove the splash guard from the knuckle. 

(cont'd) 



Front Suspension 

3. Remove the four flange bolts, then separate the hub 
unit from the brake disc. 

FLANGE BOLTS 
10 x 1.25 mm 

HUB UNIT 

BRAKE DISC 
Check for wear and rust. 
Inspection, section 19. 

4. Separate the wheel bearing from the front hub us- 
ing the special tools and a press as shown. 

CAUTION: Hold onto the hub t o  keep it from falling 
when pressed clear. 

Press 

HUB DISIASSEMBLY TOOL 
WHEEL BEARING 07GAF - SEOOlOO 
Replace 1 4 / 

HUB DlSl 
ASSEMBLY BASE 

I '  
FRONT HUB 

5. Press the wheel bearing inner race from the hub 
using the special tools and a commercially available 
bearing separator as shown. 

HUB DISIASSEMBLY TOOL 
07GAF - SE00100 

ING 

6. Replace the bearing with a new one after removal. 



NOTE: Wash the knuckle and hub thoroughly in  high 
flash point solvent before reassembly. 

7. Press a new wheel bearing into the hub using the 
special tools and a press as shown. 

Press 

DRIVER 
07749 - 001 0 

HUB DlSlASSEMBLY 
TOOL WHEEL BEARING 
07GAF - SE00100 

SUPPORT BASE 

FRONT HUB 

8. Install the hub unit on the brake disc and tighten the 
flange bolts. 

NOTE: Before installing the hub unit, clean the mat- 
ing surfaces of the hub unit and brake disc. 

FLANGE BOLTS 
10 x 1.25 rnrn 

BRAKE DISC 

9. Install the splash guard and tighten the screws. 

NOTE: Align the projection in the splash guard with 
the hole on the knuckle. 

SCREWS 
10 N.rn (1.0 kgfm, 7 Ibf-ft) 

10. Install the knuckle on the hub unit and tighten the 
FLANGE bolts. 

FLANGE BOLT 
10 x 1.25 rnrn 
44 N.rn (4.5 kgfm, 33 Ibf.ft) 

(cont'd) 



Front Suspension 

r KnuckleIHub (cont'd) 

I Knuckle Installation 

I 1. lnstall the knuckle on the driveshaft outboard joint. 

2. lnstall the knuckle on the tie-rod end, upper arm 
and lower arm, then tighten the castle nuts and 
install the new cotter pins. 

CAUTION: Torque t h e  castle n u t  t o  t h e  l owe r  
torque specification, then tighten it only far enough 
to  align the slot wi th the pin hole. Do not  align the 
nut by loosening. 

COTTER PIN 
On reassembly, 

UPPER ARM 
bend the cotter pin 

\ 
as shown. 

CASTLE NUT 

COTTER PINS 
LOWER ARM 

CASTLE NUT 
12 x 1.25 m m  

36 - 43 Ibf.ft) END 29 - 35 Ibf.ft) 

3. lnstall the wheel sensor with the sensor mounting 
bolts (for cars with ABS). 

4. lnstall the wheel sensor wire bracket with the two 
flange bolts (for cars with ABS). 

NOTE: Be careful when installing the sensors t o  
avoid twisting wires. 

10 N-m 
(1.0 kgf. 

SENSOR MOUNTING 

(2.2 kgf.m, 16 Ibf-ft) 

WHEEL SENSOR 
WHEEL SENSOR WIRE BRACKET 

5. lnstall the caliper with the caliper bracket mounting 
bolts. 

6. lnstall the brake hose bracket with the brake hose 
mounting bolts. 

CAUTION: Be careful not  t o  tw is t  the hose more 
than necessary. 

BRAKE HOSE MOUNTING BOLTS 
10 N.m 11.0 kgf.m, 7 1bf.R) 

\ 
BRAKE HOSE BRACKET k 

CALIPER BRACKET MOUNTING BOLTS 
12 x 1.25 m m  
108 N.m (1 1 kgf.m, 80 Ib fW 

7. lnstall the new spindle nut, then tighten and stake 
the nut. 

8. lnstall the front wheel with the wheel nuts. 

NOTE: Before installing the wheel, clean the mating 
surfaces of the brake disc and wheel. 

1 I FRONT WHEEL 

SPINDLE NUT 24 x 1.5 m m  12 x 1.5 m m  

245 N.m 108 N.m (1 1 kgf.m, 80 Ibf-ft) 
(25 kgf.m, 181 lbf.ft) 
NOTE: After tightening. use a 
drift to stake the spindle nut 
shoulder against the driveshaft. 

9. Check the front wheel alignment, and adjust if nec- 
essary (see page 18-4). 



- Lower Ball Joint Replacement 

1. Remove the knuckle (see page 18-11), then remove 
the hub unit from the knuckle (see page 18-13). 

2. Remove the boot by prying the set ring off. I 
3. Check the boot for deterioration and damage, and 

replace it i f  necessary. 

4. lnstall the special tools on the ball joint, and tighten 
the castle nut. 

5. Position the special tools over the ball joint as 
shown, then set the assembly in  a vise. Press the 
ball joint out of the knuckle. 

BALL JOlNT REMOVERIINSTALLER 
07PAF - 0030100 [in the ball joint 
removerlinstaller set, 07PAF - 0030000) 

I 
CASTLE NUT I I 

BALL JOlNT REMOVER BASE 
07HAF - SF10130 (in the ball joint 
removerlinstaller set, 07PAF - 0030000) 

6. Place the ball joint in position by hand. 

7 .  lnstall the special tools over the ball joint as shown, 
then press the ball joint in. 

BALL JOlNT 
INSTALLER BASE 

BALL JOINT 07PAF - 0030200 (in the ball 
REMOVER/INSTALLER joint removerlinstaller set, 
07PAF - 0030100 ( in the ball 07PAF - 0030000) 
ioint removerlinstaller set, / 

BALL JOlNT HOUSING SURFACE 

8. Install the ball joint boot and set ring using the spe- 
cial tool (see page 18-18). 

9. lnstall the hub unit onto the knuckle (see page 18-15). 

10. lnstall the knuckle (see page 18-16). 

11. Check the front wheel alignment, and adjust if nec- 

I 

essary (see page 78-41. 

BALL JOlNT 
BOOT CLIP 

ADJUSTING BOL 

GUIDE 
Adjust the depth 

07GAG - SD4 
turning the bolt. 



Front Suspension 

r Ball Joint Boot Replacement 

1. Remove the set ring and the boot. 

I CAUTION: Do not  contaminate the boot  installa- 
t ion section w i th  grease. 

2. Pack the interior of the boot and lip with grease. 

5. Install the upper and lower ball joint boot set rings 
using the special tools as follows: 

Lower ball joint: Adjust the special tool wi th the 
adjusting bolt until the end of the tool aligns with 
the groove on the boot. Slide the set ring over the 
tool and into position. 

Upper ball joint: Hold the tool over the ball joint, 
then slide the set ring over the tool and into posi- 
tion. 

LIP BALL PIN T:PERED SECTION 

BALL JOINT 
BOOT CLIP 
GUIDE \ 
07GAG - SD40700 

BOOT INSTALL~TION SECTION BOOT INSTALLATION SECTION 
Wipe off the grease. Wipe off the grease. 

3. Wipe the grease off the sliding surface of the ball 
pin and pack with fresh grease. 

CAUTION: 
Keep grease off the boot installation section and 
the tapered section of the ball pin. 
Do not  allow dust, dirt, or other foreign materi- 
als t o  enter the boot. 

4. Install the boot in  the groove of the boot installation 
section securely, then bleed air 

ADJUSTING BOLT 
Adjust the depth by 
turning the bolt. 

SET RING 

CAUTION: After installing the boot, check the ball 
pin tapered section for grease contamination and 
wipe it if necessary. 



Suspension Arms 

Removal/lnspection 

CAUTION: Replace the self-locking nuts after removal. 

SELF-LOCKING NUT 
12 x 1.25 mm \ 
Replace. 

UPPER ARM 
Check the bushing for deterioration and damaae. 

FLANGE BOLT ' ,. . 
12 x 1.25 mm 

and damaae. - 
18-18 for boot replacement. 

STABILIZER BAR 
Check for  bending and damage. 

SELF-LOCKING NUT 
8 x 1.25 mm 

FLANGE BOLT 
10 x 1.25 mrn 

DAMPER FORK 
Check for  damage. 

RADIUS ROD RUBBER RUBBER BUSHING 
BUSHING B Check for deterioration 

SELF-LOCKING NUT 

and dam=-=  12 x 1.25 mm 
Check for deterioration 
drru oarnage. - ~ C G  pdge 18-21 for 

Replace. 

DAMPER FORK RUBBER BUSHING 

STABILIZER END Check for deterioration and damage. 

RUBBER BUSHING See page 18-21 for  bushing replacement. 

Check for  deterioration 
and damage. 

(cont'd) 



Front Suspension 
Suspension Arms (cont'd) 

Installation 

CAUTION: The vehicle should be on the ground before any bolts or nuts connected t o  rubber mounts or bushings are 
tightened. 

NOTE: 
Wipe off the dirt, oil or grease on the threads before tightening the fasteners. 
The right and left damper forks are not interchangeable. The left damper fork is marked with "V4Lr' while the right 
damper fork is marked with "V4R". 
The right and left upper arms are not interchangeable. The left upper arm is marked with "VL" or "VLG" while the right 
arm is marked with "VR" or "VRG". 
The stabilizer bar is symmetrical. Install with the paint mark facing rear of the car. 
After installing the suspension arm, check the front wheel alignment, and adjust if necessary (see page 18-4). 

SELF-LOCKING NUT 
12 x  1.25 m m  
64 N.m (6.5 kgf.m, 47 Ibf.ft) UPPER ARM 

FLANGE BOLT 
12 x  1.25 m m  
54 N-m (5.5 kgfm, 40 Ib fW 

8  m m  BOLTS 

SELF-LOCKING NUT 
SELF-LOCKING NUT 8 x  1.25mm 
12 x 1.25 m m  19 N.m (1.9 kgf.m, 14 Ibf.ft) 
43 N-m (4.4 kgf.m, 32 Ibf.ft) 
Replace. 

FLANGE BOLT 
10 x  1.25 m m  
43 N.m (4.4 kgf.m, 32 Ibf.ft) 

FLANGE BOLTS 
12 x 1.25 m m  
103 N.m (10.5 kgfm. 76 Ibf. 

DAMPER FORK 

RUBBER BUSH 

OCKING NUT 
12 x  1.25 m m  

JUSTING SHIM 64 N.m (6.5 kgf-m, 47 Ibf.ft) 

STABILIZER END 
RUBBER BUSHINGS 

NOTE: Adjust the caster angle by increasingldescreas- 
ing the adjusting shims (see page 18-5). SILICONE 

CAUTION: Do no t  interchange the radius rod rubber 
bushings. 



- Lower Arm Bushing Replacement 

1. Position the lower arm on the press with the ma- 
chined surface facing down. 

2. Adjust the bushing driver so that it matches the in- 
ner diameter of the bushing hole, then tighten the 
socket bolt securely. 

3. Position the bushing driver on the bushing. 

4. Remove the bushing by pressing on the bushing 
driver with a press as shown. 

CAUTION: 
Support the lower arm at machined surface as 
shown. 
Be careful not to damage the inside of the bush- 
ing hole while pressing on the bushing. 

BUSHING DRIVER 
07NAD - SSOOlOl or 

NAD - SS00100 

ACHINED SURFACE 

/ 
LOWER ARM BUSHING 

5. Position the lower arm on  the press with the ma- 
chined surface facing up. 

6. Adjust the bushing driver so that i t  matches with 
the outer diameter of the bushing. 

7. Position the bushing driver on the outer sleeve of 
the bushing. 

8. Press the bushing into the lower arm using the bush- 
ing driver and a press until the edge of the bushing 
aligns with machined surface on the lower arm as 
shown. 

BUSHING DRIVER 

Press 
07NAD - SSOOlOl or 

SOCKET B O L L  7AD - ssOO1OO 

I 
I 

- 1  
LOWER ARM 

\ r I I i l  
OUTER 

P L ~ T E  

LOWER ARM BUSHING 

SURFACE 



Front Damper 

1. Remove the front wheels (see page 18-1 1). 

2. Remove the brake hose mounting bolts f rom the 
damper. 

3. Remove the FLANGE bolt. 

4. Remove the flange bolt and self-locking nut, then 
remove the damper fork. 

BRAKE HOSE BRAKE HOSE 
MOUNTING BOLT MOUNTING BOLT 
(8 x 20 rnrn) (8 x 16 mrn) 

\ - /  

DAMPER FORK 

SELF-LOCKING NUT 
12 x 1.25 mm 
Replace. 

5. Remove the damper by removing the three flange 
nuts. 

FLANGE NUTS 
10 x 1.25 mm 



- Disassembly 

1. Install the damper on the spring compressor by hold- 
ing the bottom of the damper, and loosely install the 
holder and bolts. 

2. Install the suspension mount plate on the spring com- 
pressor. 

3. Support the spring compressor with damper on the 
vise, then tighten the damper holder bolts securely. 

CAUTION: Do not over tighten the bolts. 

4. Mark the damper case and the spring compressor 
holder with paint as shown. 

5. Mark the mount plate and the spring compressor, 
and mount plate and damper mounting base with 
paint as shown. 

I \ SUSPENSION MOUNT PLATE 

DAMPER 

\ R 

6. Compress the damper to  2-3 cm (0.8-1.2 in) by 
tightening the compressor nuts. 

NOTE: Turn each compressor nut gradually and 
equally. 

7. Hold the damper shaft with a hex wrench and re- 
move the self-locking nut. 

8. Loosen the compressor nuts, then remove the sus- 
pension mount plate. 

9. Disassemble the damper on the next page. 

HEX WRENCH 

DAMPER SHAFT / 
SELF-LOCKING NUT 
l o x  1 .25mm 

COMPRESSOR NUTS 



Front Damper 
r Inspection 

SELF-LOCKING NUT 
10 x 1.25 rnm DAMPER MOUNTING WASHER 
29 N-m (3.0 kgfm. 22 Ibf.ft) Check for weakness. a // Check DAMPER for MOUNTING deterioration RUBBER and damage 

DAMPER MOUNTING 
COLLAR 

/ : t Z E r Y Z ' 2 e d  compression or damage. 

DAMPER MOUNTlNG BASE 
Check for damage. 

and damage. 

SPRING MOUNTING RUBBER 
Check for deterioration and damage. 

BUMP STOP 
Check for weakness 
and damage. 

SOCKET WRE 

\ 
w 

DAMPER UNIT 
With the nitrogen gas: 

Check for oil leaks or rust. 
Check for smooth operation through a full stroke, 
both compression and extension. If it does not extention, 
the gas is leaking, and the damper should be replaced. 



- Reassembly 

1 .  Install the damper unit on the spring compressor by 
aligning the marks on the damper case and the spring 
compressor holder. 

NOTE: If a new damper is to be installed, mark it 
on the same position as on the old damper. 

2. Reassemble the damper in reverse order of  disassem- 
bly except the damper mounting washer and self- 
locking nut. 

NOTE: Align the bottom of damper spring and spring 
lower seat as shown. 

3. Install the suspension mount plate on the damper 
with the mark on the plate facing painted threads. 

4. Position the damper mounting base by aligning the 
marks on the damper mounting base and mount 
plate. 

5 .  Apply oil to  the seating surfaces of the compressor 
nuts and threads of the spring compressor, then 
loosely install the nuts. 

DAMPER MOUNTING BASE 
\ 

\ 
MARKS SUSPENSION MOUNT PLATE 

COMPRESSOR 

PAINT MARKS 

SPRlN 
SEAT 

SPRING COMPRES 
07GAE-SE00102 or 
07GAE-SE00101 

6. Compress the damper spring by turning the compres- 
sor nuts. 

NOTE: Turn each compressor nut gradually and 
equally. 

7. Install the damper mounting washer, then loosely in- 
stall the new self-locking nut. 

8. Hold the damper shaft with a hex wrench and tight- 
en the self-locking nut. 

HEX WRENCH 

SELF-LOCKING NUT 
? O x  1 . 2 5 m m  
29 N-m (3 .0  kgf-m, 2 2  Ibf-ftl 

9. Remove the damper from the spring compressor 



Front Damper 
, . . I . .  - lnsrallarlon 

1. Loosely install the damper on the frame with the 
aligning tab facing inside, then loosely install the 
two flange nuts. 

FLANGE NUTS 
10 x 1.25 mm 
38 N m  (3.9 kgfm, 28 Ibf.ft1 
Tighten to this torque in step 8. 

ALIGNING TAB 

2. Install the damper fork over the driveshaft and onto 
the lower arm. Instal l  the  f ron t  damper i n  the  
damper fork so the aligning tab is aligned with the 
slot in the damper fork. 

3. Loosely install the FLANGE bolt into the damper 
fork. 

4. Loosely instal l  a new self- locking nut  w i t h  the 
flange bolt. 

5. Raise the knuckle with a floor jack until the car just 
lifts off the safety stand. 

The floor jack must be securely posi- 
tioned or personal injury may result. 

6. Tighten the FLANGE bolt. 

7. Tighten the self-locking nut. 

8. Tighten the flange nuts on the top of the damper to 
the specified torque. 

9. Install the brake hose mounts with the brake hose 
mounting bolts. 

BRAKE HOSE MOUNTING BOLT 
(8 x 20 mrn) 
22 N-m (2.2 kgfm, 16 Ibf.ft) 

BRAKE HOSE MOUNTING BOLT 

FLANGE BOLT 

SELF-LOCKING 
12 x 1.25 mm 
64 N.m (6.5 kgfm, 47 Ibf-ft) 

FLANGE BOLT 
10 x 1.25 mm 
43 N m  (4.4 kgfm, 32 IbfW 

10. Install the front wheel (see page 18-16). 



Rear Suspension 
Torque Specifications 

CAUTION: 
Replace the self-locking nuts after removal. 
The vehicle should be on the ground before any bolts or nuts connected t o  rubber mounts or bushings are tightened. 
Torque the castle nut t o  the lower torque specification. then tighten it only far enough t o  align the slot w i th  the pin 
hole. Do not align the nut by loosening. 

NOTE: Wipe off the grease before tightening the nut at  the ball joint. 

FLANGE NUT 
10 x 1.25 m m  SELF-LOCKING NUT 

38 N.m (3.9 kgf.m, 28 Ibf.ft) 
? kgf.m, 22 Ibf.ft) La Iu'm IJ.U 

SELF-LOCKING NUT 
10 x 1.25 rnm 
35 N-m (3.6 kgf.m, 26 Ibf4-t) FLANGE BOLT 
Replace. \ I I n  Y 1 34 mm 

\ \ \ \ ~gyJ+ 
CASTLE NUT 
10 x 1.25 m m  
39 - 47 N.m (4.0 - 4.8 kgfm, 

SELF-LOCKING NUT 29 - 35 1bf.ft) 

8 x 1.25 m m  

CALIPER BRACKET 
MOUNTING BOLTS 
38 N.rn (3.9 kgfm, 28 Ibf-ftl 

SPINDLE NUT 24 x 1.5 m m  
245 N.m I25 kgf-m, 181 Ibf.ftl 
KH MODEL ONLY (F22B1 and F22B2 
SPINDLE NUT 22 x 1.5 mrn / - SELF-LOCKING NUT / I \ 181 N.m (18.5 kgfsm, 134 Ibf.ftl 

10 x 1.25 m m  \ Re~lace. 

/ 35 N.m (3.6 kgf.m, 26 Ibf-ft) 1 \ \ NOTE: After tightening, use a drift to 
Replace. stake the spindle nut shoulder against 

SELF-LOCKING NUT 
the spindle. 

/ 

\ 8 x  1.25 m m  SELF-LOCKING NUT 12 x 1.25 m m  
FLANGE BOLT 13 N.m (1.3 kgf.m, 9 Ibf.ft) 64 N.m (6.5 kgf.m, 47 Ibf.ftt 
12 x 1.25 m m  Replace. Replace. 
64 N.m (6.5 kgf.m, 47 Ibf.ft) 

FLANGE BOLT 
10 x 1.25 m m  

SELF-LOCKING NUT 54 N.m (5.5 kgf.m, 40 Ibf.ft1 

10 x 1.25 m m  
35 N.m (3.6 kgf.m, 26 Ibf.ft1 
Replace. 

nginesl: 



Rear Suspension 
Hub Bearing Unit 

Illustrated Index 

NOTE: 
Use only genuine Honda wheel weights for aluminum wheels. Non-genuine wheel weights may corrode and damage 
the aluminum wheels. 
For aluminum wheels, remove the center cap by prying it out with a flat screwdriver. Use a rag at the point you are 
going to pry because aluminum alloy wheels can be easily damaged. Avoid damage to the cap by not allowing it to  fall 
during removal. 
Before installing the brake disc, clean the mating surfaces of the rear hub and brake disc. 
Before installing the wheel, clean the mating surfaces of the brake disc and wheel. 

*: For cars with drum brake 

CASTLE NUT 
10 x 1.25 mm 

\ 

NUCKLE PROTECTOR 

SPINDLE NUT 
22 x 1.5 mm or 
24 x 1.5 mm 

6 mm BRAKE DlSC RETAINING SCREW 
10 N.m (1.0 kgf.m, 7 IbfW 

"FLANGE BOLT 
10 x 1.25 mm 
54 N.m (5.5 kgf-m, 40 IbfW 



Hub Bearing Unit 

Removal 

1. Loosen the wheel nuts slightly. 

2. Raise the rear of car, and support i t  wi th safety 
stands in the proper locations (see section 1). 

3. Remove the wheel nuts and rear wheel. 

4. Pull the parking brake lever up. 

5. Remove the hub cap. 

6. Raise the locking tab on the spindle nut, then re- 
move the nut. 

HUB CAP 
For cars 
with drum brake: NOTE: Take care not to damage 

SPINDLE N U  
22 x 1.5 mm 
24 x 1.5 mm 12 x 1.5 mm 

Replace. 

7. Release the parking brake lever. 

8. Remove the brake drum, hub unit and spindle wash- 
er (for cars with drum brake). 

h 1 1  HUB UNIT 
Check for cracks or damage. 

I 

BRAKE DRUM 

SPINDLE WASHER 

9. Remove the brake hose mounting bolts. 

10. Remove the caliper bracket mounting bolts and 
hang the caliper to one side. 

CAUTION: To prevent accidental damage to  the cal- 
iper or brake hose, use a short piece of wire to  hang 
the caliper from the undercarriage. 

BRAKE HOSE MOUNTING BOLTS 

11. Remove the 6 rnm brake disc retaining screws. 

12. Screw two 8 x 1.25 mm bolts into the disc to push it 
away from the hub. 

NOTE: Turn each bolt two turns at a time to pre 
vent cocking the disc excessively. 

BOLTS 

B R A K ~  DISC 6 mm BRAKE DISC 
RETAINING SCREWS 

(cont'd) 



Rear Suspension 

r Hub Bearing Unit (cont'd) 

13. Remove the brake disc. 

14. Remove the hub unit from the knuckle. 

HUB UNIT 
Check for cracks or damage. 

Installation 

1. Install the hub unit, spindle washer and brake disc 
(or brake druin). 

NOTE: 
Wash the bearing and spindle thoroughly in high 
flash point solvent before reassembly. 
Before installing the brake disc (or brake drum), 
clean the mating surfaces of the rear hub and 
brake disc (or brake drum). 

SPlNDLE WASHER 

BRAKE DISC 

 o or cars with drum brake:) 

BRAKE DRUM 

SPINDLE WASHER 



6 m m  BRAKE DISC RETAINING-SCREWS 
10 N.m (1.0 kgf.m, 7 Ibf.ft) 

2. Install the brake caliper w i th  the caliper bracket 
mounting bolts. 

3. Install the brake hose with the brake hose mounting 
bolts. 

CAUTION: Be careful no t  t o  tw is t  the  hose more 
than necessary. 

BRAKE HOSE MOUNTING BOLTS 
22 N.m (2.2 kgf.m, 16 Ibf.ft) 

CALIPER BRACKET MOUNTING BOLT 
10 x 1.25 m m  
38 N.m (3.9 kgf.m, 28 Ibf.ft) 

4. Tighten the 6 m m  brake disc retaining screws. 

5. Install a new spindle nut, then tighten and stake the 
nut. 

6. Install a new hub cap. 

7. lnstall the rear wheel with the wheel nuts. 

NOTE: Before installing the wheel, clean the mating 
surfaces of the brake disc (or brake drum) and wheel. 

12 x 1.5 m m  

SPINDLE NUT 
108 N.m (1 1 kgf.m, 80 Ib fW 

24 x 1.5 m m  
245 N.m (25 kgf.m, 181 lbf4-t) 
KH model only (F22B1 and F22B2 engines): 
SPINDLE NUT 
22 x 1.5 m m  
181 N.m (18.5 kgf.m, 134 Ib fW 
NOTE: After tightening, use a drift to 
stake the spindle nut shoulder against 
the spindle. 



Rear Suspension 
Suspension Arms 

CAUTION: 
Replace the self-locking nuts after removal. 
Be careful not t o  damage the ball joint boot. 

FLANGE BOLT 
10 x 1.25 mm 

FLANGE BOLT \ STABILIZER BAR 
12 x 1.25 mm Check for bending o r  damage. 

\ I 

SELF-LOCKING NUT 

SELF-LOCKING NUT 

LlZER BUSHING 
for deterioration and damage. 

STABILIZER LINK 
Check for bending or damage. ABlLlZER END BUSHING 
Check the bushing for deterioration eck for deterioration and damage. 
and damage. 

BALL JOINT REMOVER, 28 mm 
UPPER ARM O7MAC - SL00200 

Check for bending or damage. See page 18-1 1 for h o w  to 
Check the bushing for 
deterioration and damage. 

SELF-LOCKING 
10 x 1.25 mm 
Replace. 

TRAILING ARM BRACKET 
Check for damage. 

FLANGE BOL 
12 x 1.25 mm 

DAMPER LOWER BUSHING 
Check for deterioration and damage. 
See page 18-34 for bushing replacement. 

TRAILING ARM 

Check the bushing for SELF-LOCKING NUT 
deterioration and damage. 12 x 1.25 mm 

for bending o r  damage. 
LOWER ARM A Check the bushing for 

Check for bending or damage. deterioration and damage. 
Check the bushing for 
deterioration and damage. 



Installation 

CAUTION: The vehicle should on the ground before any bolts or nuts connected t o  rubber mounts or bushings are tight- 
ened. 

NOTE: 
Wipe off the oil, dirt or grease on the threads before tightening the fasteners. 
Make sure the toe adjuster cams on lower arm A are installed in the same direction. 
The right and left lower arm A are symmetrical. Install so the paint mark of "SV4tR UPt" and "SV4tL UPt" point to  the 
front. 
"SV4tL UPt" is stamped on the left lower arm B and "SV4tR UPt" on the right lower arm B. 
The left upper arm is stamped with "AL" while the right upper arm is stamped with "AR". 
After installing the suspension arm, check the rear wheel alignment, and adjust if necessary (see page 18-4). 

FLANGE BOLT 
FLANGE BOLT 

12 x 1.25 m m  
10 x 1.25 m m  

64 N.m (6.5 kgfm, 47 Ibf-ft) 
54 N.m (5.5 kgf.m, 40 Ibf4-t) 

I 

8 m m  BOLT 
SELF-LOCKING NUT 22 N.m (2.2 kgf-m, 16 Ib fW 
10 x 1.25 m m  
54 N.m (5.5 kgf.m, 40 Ibf.ft) 
Replace. 

SELF-LOCKING NUT 
8 x 1.25 m m  
13 N.m (1.3 kgf.m, 9 Ib fW 
Replace. 

SELF-LOCKING NUT 
10 x 1.25 m m  
35 N.m (3.6 kgfm, 
26 I b fW 
Replace. 

TRAILING ARM 
BRACKET 8 x 1.25 m m  

10 N.m (1.0 kgf.m, 7 Ibf.ftl 
FLANGE BOLT 
12 x 1.25 m m  SELF-LOCKING NUT 

64 N.m (6.5 kgf.m, 
47 Ibf-ft) 64 N.m (6.5 kgf-m, 47 Ib fW 

SILICONE 

SILICONE 

NOTE: ~ n s t i ~ ~  the washers 
as shown. 



Rear Suspension 
- Damper Lower Bushing Replacement 

1 .  Remove the two studs from the knuckle. 

2. Position the knuckle on the press. 

3. Adjust the bushing driver so that i t  matches the 
inner diameter of the bushing hole, then tighten the 
socket bolt securely. 

4. Position the bushing driver on the bushing. 

5. Remove the bushing by pressing on the bushing 
driver with a press as shown. 

CAUTION: Be careful not t o  damage the inside of 
the bushing hole while pressing on the bushing. 

BUSHING DRIVER 
07NAD - SSOOlOl or SOCKET BOLT 
07NAD - SSOOlOO 

\ Press 

6. Position the knuckle on the press. 

7. Adjust the bushing driver so that it matches with 
the outer diameter of the bushing. 

8. Position the bushing driver on the outer sleeve of 
the bushing. 

9. Press the bushing into the knuckle using the bush- 
ing driver and a press as shown. The edge of the 
bushing should align with machined surface on the 
knuckle as shown. 

BUSHING DRIVER 
07NAD - SSOOlOl or 
07NAD - SSOOlOO SOCKET BOLT 

\ press / 

MACHINED SURF 

DAMPER LOWER 
BUSHING 

STUDS 

10. Install the two studs to the knuckle. 



Rear Damper 
n I 

I 
FLANGE BOLT 
10 x 1.25 mm 

- Kernoval 

1. Remove the rear wheels (see page 18-29). 

2. Remove the rear seat cushion and the rear bulkhead 
cover and right gusset cover. 

3. Pull back the from of the quarter tr im panel, and 
remove the two flange nuts. 

FLANGE NUTS 
10 x 1.25 mrn 

4. Remove the FLANGE bolt. 

5. Lower the rear suspension and remove the damper. 

DAMPER 



Rear Damper 

1 .  Install the damper on the spring compressor by hold- 
ing the bottom of the damper, and loosely install the 
holder and bolts. 

2. Install the suspension mount plate on the spring com- 
pressor. 

3. Support the spring compressor with damper on the 
vise, then tighten the damper holder bolts securely. 

CAUTION: Do not over tighten the bolts. 

4. Mark the damper case and the spring compressor 
holder with paint as shown. 

5. Mark the mount plate and the spring compressor, 
and mount plate and damper mounting base with 
paint as shown. 

DAMPER MOUNTING BASE 

. /  

PAINT MARKS 
SUSPENSION MOUNT PLATE 

6. Compress the damper to 2-3 cm (0.8-1.2 in) by 
tightening the compressor nuts. 

NOTE: Turn each compressor nut gradually and 
equally. 

7. Hold the damper shaft with a hex wrench and re- 
move the self-locking nut. 

8. Loosen the compressor nuts, then remove the sus- 
pension mount plate. 

9. Disassemble the damper on the next page. 

SELF-LOCKING NUT 
10 x 1.25 mrn 
Replace. 

I v 
COMPRESSOR NUTS 



- Inspection 

SELF-LOCKING NUT 
10 x 1.25 mm 
29 N.m (3.0 kgf.m, 22 Ibf4-t) DAMPER MOUNTING WASHER 

Replace. 
Check for weakness. 

DAMPER MOUNTING RUBBER 
DAMPER MOUNTING Check for deterioration and damage. 
COLLAR 

DAMPER SPRING 
Check for weakened compression or damage. 

DAMPER MOUNTING BASE 
Check for damage. 
Check the rubber for 
deterioration and damage. 

BUMP STOP PLATE 

BUMP STOP 
Check for weakness 

DAMPER MOUNTING RUBBER and damage. 
Check for deterioration 
and damage. 

SPRING MOUNTING RU 
Check for deterioration and damage. 

ING SEAT RUBBER 
ck for deterioration 
damage. 

DUST COVER PLATE 

DUST COVER 
Check for bending or damage. 

SOCKET WRENCH 

ith the nitrogen gas: 
Check for oi l  leaks or rust. 
Check for smooth operation throuah a full stroke. 
both compression and extension. If it does not extention, 
the gas is leaking, and the damper should be replaced. 



Rear Damper 
- Reassembly 

1. Install the damper unit on the spring compressor by 
aligning the marks on the damper case and the spring 
compressor holder. 

NOTE: If a new damper is to be installed, mark it 
on the same position as on the old damper. I 

2. Reassemble the damper in reverse order of disassem- 
bly except the damper mounting washer and self- 
locking nut. 

NOTE: Align the bottom of damper spring and spring 
lower seat as shown. 

3. Install the mount plate on the damper with the mark 
on the plate facing painted threads. I 

4. Position the damper mounting base by aligning the 
marks on the damper mounting base and mount 
plate. 

5. Apply oil t o  the seating surfaces of the compressor 
nuts and threads of the spring compressor, then 
loosely install the nuts. 

DAMPER MOUNTING BASE I 

PAINTMARKS \ 
SUSPENSION MOUNT PLATE 

/ 

6. Compress the damper spring by turning the compres- 
sor nuts. 

NOTE: Turn each compressor nut gradually and 
equally. I 

7. lnstall the damper mounting washer, then loosely in- 
stall the new self-locking nut. I 

8 .  Hold the damper shaft with a hex wrench and tight- 
en the self-locking nut. 

SELF-LOCKING NUT 
10 x 1.25 mm 
3 0  N-m (3.0 kgf-m, 22 Ibf-ft) 

HEX WRENCH / 

COMPRESSOR NUTS 

9. Remove the damper from the spring compressor. 



- Installation 

1. Lower  the  rear suspension, and pos i t ion  the  
damper wi th the welded nut  pointed toward the 
front of the car. 

DAMPER 

/ WELDED NUT 

2. Loosely install the two flange nuts. 

FLANGE NUTS 
10 x 1.25 rnm 
38 N.rn (3.9 kgf.m, 28 Ibf-ft) 
Tighten these nuts in step 6 

3. Loosely install the FLANGE bolt. 

4. Raise the rear suspension with a floor jack until the 
car just lifts off the safety stand. 

The floor jack must be securely posi- 
tioned or personal injury may result. 

5. Tighten the FLANGE bolt. 

6. Tighten the two flange nuts on top of the damper to 
the specified torque. 

FLANGE BOLT 
10 x 1.25 rnrn 
54 N.rn (5.5 kgf.m, 40 IbfW 

7. Install the rear seat bolsters and the rear bulkhead 
cover and right gusset cover. 



Brakes 

Conventional Brakes .. ......... ......... ...... ... 19-1 
Anti-lock Brake System (ABS) ............. 19-43 



Conventional Brakes 
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Special Tools 

Ref. No. 

0 
0 
0 

0 -  1 
0 - 2  
0 - 3  
0 - 4  
0 - 5  
0 
0 
0 

0 - 5 . 0  

Tool Number 

07HAE - SGOOIOO 
07JAG - SD40100 
07504-6340100 
07404-5790300 
07406 - 5790200 
07410-5790100 
07410-5790500 
07510-6340101 
07HAK - SG00110 
079 14 - SA50000 
0791 6 - 6390001 

Description 

Brake Spring Compressor 
Pushrod Adjustment Gauge 
Brake master power kit 
Vacuum Gauge 
Pressure Gauges 
Pressure Gauge Attachment C 
Tube Joint Adapter 
Pressure Gauge Joint Pipe 
Pressure Gauge Joint Pipe (Cars with ABS) 
Snap Ring Pliers 
Locknut Wrench 

Qty 

1 
1 

1 
2 
2 
1 
2 
1 
1 
1 

Page Reference 

19-26, 31 
19-18 

19-19 
19-20 
19-20 
19-20 
19-20 
19-20 
19-27,31 
19-26,31 



Component Location 
Index 

MASTER CYLINDER 
Removal, page 19-13 
Disassembly, page 19-13 
Pushrod Clearance Adjustment, page 19-18 
Installation, page 19-19 
BRAKE BOOSTER 

FRONT BRAKES - .. 

Front Brake Pads, page 19-7 
Front Brake Disc, page 19-9 

Inspection, page 19-19 

Front Brake Caliper, page 19-10 / 

- BRAKE PEDAL 
lnspection and 
Adjustment, page 19-4 

BRAKE HOSESfPIPES 
Inspection, page 19-39 
Hose Replacement, page 19-40 I 1 

'--PARKING BRAKE 
Adjustment, page 19-5 
PARKING BRAKE CABLE 
Inspection and Replacement, page 19-41 

/ 
REAR DISC BRAKES 
Rear Brake Pads, page 19-22 
Rear Brake Disc, page 19-24 
Rear Brake Caliper, page 19-25 



Inspection and Adjustment 

r Brake 
Pedal Height 
1. Disconnect the brake switch connector, loosen the 

brake switch locknut, and back off the brake switch 
until it is no longer touching the brake pedal. 

2. Turn up the floor mat, and measure the pedal height 
from the left side center of the pedal pad. 

BRAKE SWITCH 

POINT 
(CUTOUT) 

Standard Pedal Height (with floor mat removed): 

LHD: 
MIT: 192 mm (7.56 in) 
AIT: 193 mm (7.60 in) 
RHD: 
MIT: 167 mm (6.57 in) 
AIT: 168 mm (6.61 in) 

3. Loosen the pushrod locknut, and screw the pushrod 
in or out with pliers until the standard pedal height 
from the floor is reached. After adjustment, tighten 
the locknut firmly. 

NOTE: Do not  adjust the pedal height w i th  the 
pushrod depressed. 

4. Screw in the brake switch until its plunger is fully 
depressed (threaded end touching the pad on the 
pedal arm). Then back off the switch 114 turn to 
make 0.3 m m  (0.01 in) of clearance between the 
threaded end and pad. Tighten the locknut firmly. 
Connect the brake switch connector. 

CAUTION: Make sure that the brake lights go off 
when the pedal is released. 

5. Check the brake pedal free play as described below. 

Pedal Free Play 
1. With the engine off, inspect the play on the pedal 

pad by pushing the pedal by hand. 

Free Play: 1 - 5 rnm (1116 - 13/64 in) 

2. If the pedal free play is out of specification, adjust 
the brake switch. 

CAUTION: If the pedal free play is insufficient, it 
may result in brake drag. 

PAD 

\ PEDAL FREE PLAY 



- Parking Brake 

Inspection 
1. Pull the parking brake lever wi th  200 N (20 kgf, 44 

Ibt) force to  fully apply the parking brake. The park- 
ing brake lever should be locked within the speci- 
fied notches. 

Lever Locked Notches: 
Cars Wi th  Rear Disc Brake: 7 - 11 
Cars Wi th  Rear Drum Brake: 4 - 8 

Pulled up with 200 N (20 kgf, 44 Ibf) 

PARKING 
BRAKE LEVER 

- - - - - - - - - - -. , 

2. Adjust the parking brake i f  the lever notches are out 
o f  specification. 

Adjustment I 
NOTE: After rear brake caliper servicing, loosen the  
park ing  brake ad jus t ing  nut ,  s tar t  t h e  eng ine  a n d  
depress the  brake pedal several t imes t o  set the  self- 
adjusting brake before adjusting the parking brake. 

1 Raise the rear wheels off the ground and support on 
safety stands. 

Block the  front wheels before jacking 
up t he  rear of the car. 

2. Make sure the parking brake arm o n  the rear brake 
caliper contacts the brake caliper pin. 

PIN 

7 
\ LEVER 

3. Pull the parking brake lever u p  one notch., 

4. Remove the rear console (see section 20). 

5. Tighten the adjusting nut unti l the rear wheels drag 
slightly when turned. 

6. Release the parking brake lever fully, and check that 
the rear wheels do not drag when turned. Readjust 
i f  necessarv. 

7. Make sure that the parking brakes are fully applied 
wi th  the parking brake lever is pulled up fully. 

8. Install the cap onto the parking brake cable end, and 
reinstall the rear console. 



Inspection and Adjustment 

I 
CAUTION: 

Use only clean DOT 3 or 4 brake fluid. 
Make sure no dirt or other foreign matter is allowed 
to contaminate the brake fluid. 
Do not spill brake fluid on the car, it may damage the 
paint; if brake fluid does contact the paint, wash it 
off immediately with water. 

NOTE: The reservoir on the master cylinder must be at 
the MAX (upper) level mark at the start of bleeding pro- 
cedure, and checked after bleeding each brake caliper. 
Add fluid as required. Use only clean DOT 3 or 4 brake 
fluid. 

1. Make sure the brake fluid level in the reservoir is at 
the MAX (upper) level line. 

F+!M$ NJPPER) LEVEL 
~ M A x D  I - MASTER CYLINDER 

2. Have someone slowly pump the brake pedal several 
times, then apply steady pressure. 

3. Loosen the brake bleed screw to allow air to  escape 
f rom the system. Then t ighten the bleed screw 
securely. 

4. Repeat the procedure for each wheel in  the se- 
quence shown below, until air bubbles no longer 
appear in the fluid. 

5. Refill the reservoir of master cylinder to the MAX 
(upper) level line. 

(BLEEDING SEQUENCE:) 

0 Front Right 0 Rear Right 

@ Front Left 0 Rear Left 

DISC BRAKE 

9 N.m (0.9 kgf-m, 6.5 Ibf-ft) 

DRUM BRAKE 

BLEED SCREW 
7 N.m (0.7 kgf.m, 5 Ibf.ft) 



Front Brake Pads 

r Inspection and Replacement 

Never use and air hose or dry brush t o  clean brake I 
assemblies. 
Use a vacuum cleaner t o  avoid breathing brake dust. 

1. Loosen the front wheel nuts slightly, then raise the 
car and support on safety stands. 

2. Remove the caliper bolt  (pin A), and pivot the cal- 
iper u p  out of the way. 

CALIPER 
BOLT (PIN A1 

\ 
CALIPER BODY 

4. Using vernier calipers, measure the thickness of 
each brake pad lining. 

Brake Pad Thickness: 
Standard: 
10.5 - 11.5 m m  (0.41 - 0.45 in) 
KH model only (F22B1 and F22B2 engines): 
12.0 - 13.0 m m  (0.47 - 0.51 in) 
Service Limit: 1.6 m m  (0.06 in) 

NOTE: Measurement does not include pad backing 
plate thickness. 

5. If the brake pad thickness is less than service limit, 
replace the front pads as a set. 

6. Clean the caliper thoroughly; remove any rust, and 
check for grooves or cracks. 

7. Check the brake disc for damage or cracks. 

8. Install the pad retainers. 

NOTE: Check the hoses and pin boots for damage 
and deterioration. 

1 3. Remove the pad shims, pad retainers and pads. I 

OUTER PAD SHIM 
Check for weakness. 



Front Brake Pads 

r Inspection and Replacement (cont'd) I 
9. Apply Molykotem M77 grease to the inner side of the 

pad shims and the back of the pads. Wipe excess 
grease off the shim. 

1 10. Install the brake pads and pad shims correctly. 

When reusing the pads, always reinstall the 
brake pads in their original positions to prevent 
loss of braking efficiency. 

8 Contaminated brake discs or pads reduce stop- 
ping ability. Keep grease off the discs and pads. 

NOTE: Install the pad with the wear indicator on 
the inside. 

WEAR INDICATOR 

Apply ~ o l y k o t e .  M77 
to both sides of shims. 

/ 
OUTER PAD 

~ p p i ~  Molykote" M77 
to both sides of shim. 

11. Push in the piston so that the caliper will fit over the 
pads. Make sure that the piston boot is in position 
to prevent damaging it when pivoting the caliper 
down. 

12. Pivot the caliper down into position, then install 
caliper bolt (pin A) and tighten it. 

CAUTION: Be careful not damage the pin boot 
when pivoting the caliper down. 

CALIPER BOLT 
(PIN A) 
74 N.m (7.5 kgf.m, 54 IbfW 

I 

13. Depress the brake pedal several times to make sure 
the brakes work, then road-test. 

NOTE: Engagement o f  the brake may require a 
greater pedal stroke immediately after the brake 
pads have been replaced as a set. Several applica- 
t ions of the brake pedal wi l l  restore the normal 
pedal stroke. 

14. After installation, check for leaks at hose and line 
joints or connections, and retighten if necessary. 



Front Brake Disc 
- Disc Runout lnspection 

1. Loosen the front wheel nuts slightly, then raise the 
car and support on safety stands. Remove the front 
wheels. 

2. Remove the brake pads (see page 19-71. 

3. Inspect the disc surface for damage or cracks. Clean 
the disc thoroughly and remove all rust. 

4. Use wheel nuts and suitable plain washers to  hold 
the disc securely against the hub, then mount a dial 
indicator as shown, a n d  measure the runou t  a t  
10 m m  (0.4 in) f rom the outer edge of the disc. 

Brake Disc Runout: 
Service Limit: 0.10 mm (0.004 in) 

5. If the disc is beyond the service limit, refinish the 
brake disc w i th  an on-car brake lathe. The Kwik- 
Lathe produced b y  Kwik-way manufactur ing Co. 
and the "Front Brake Disc Lathe" offered b y  Snap- 
on Tools Co. are approved for this operation. 

Max. Refinish Limit: 
25.0 mm (0.98 in) 
KH model only (F22B1 and F22B2 engines): 
21.0 mm (0.83 in) 

W H E ~ L  NUT AND 
PLAIN WASHER 

NOTE: A new disc should be refinished if its runout 
is greater than 0.10 rnm (0.004 in) 

- Disc Thickness and Parallelism - 
Inspection 

1. Loosen the front wheel nuts slightly, then raise the 
car and support o n  safety stands. Remove the front 
wheels. 

2. Remove the brake pads (see page 19-7). 

3. Using a micrometer ,  measure d isc  thickness a t  
eight points, approximately 45" apart and 10 m m  
(0.4 in) in  from the outer edge of  the disc. 

Brake Disc Thickness: 
Standard: 
24.9 - 25.1 mm (0.98 - 0.99 in) 
Max. Refinishing Limit: 23.0 mm (0.91 in) 
KH model only (F22B1 and F22B2 engines: 
Standard: 
22.9 - 23.1 mm (0.90 - 0.91 in) 
Max. Refinishing Limit: 21.0 mm (0.83 in) 

NOTE: Replace the brake disc i f  the smallest mea- 
surement is less than the max. refinishing l imit. 

Brake Disc Parallelism: 0.015 mm 10.0006 in) max. 

NOTE: This is the max imum allowable difference 
between the thickness measurements. 

4. If the disc is beyond the service l imit  for parallelism, 
refinish the brake disc wi th  an on-car brake lathe. 
The Kwik-Lathe produced by Kwik-Way Manufac- 
turing Co. and the "Front Brake Disc Lathe" offered 
by Snap-on Tools Co. are approved for this opera- 
tion. 

NOTE: See page 18-1 1 for brake disc replacement. 



Front Brake Caliper 

Never use an air hose or dry brush t o  clean brake as- 
semblies. 
Use a vacuum cleaner t o  avoid breathing brake dust. 

CAUTION: 
Do not  spill brake fluid on the car; it may damage the 
paint; if brake fluid does contact the paint, wash it 
off immediately wi th water. 
To prevent spills, cover the hose joints w i th  rags or 
shop towels. 
Clean all parts i n  brake fluid and air dry; b low out all 
passages wi th compressed air. 

1. Remove the banjo bolt, and disconnect the brake 
hose from the caliper. 

2. Remove the caliper bolts (pin A and pin B), then 
remove the caliper from the bracket. 

CALIPER BOLT (PIN Bl 

V A l p E R  BOLTS 
(PIN A) 

3. Remove the pin boots from the caliper bracket. 

CALIPER BRACKET 
Check for cracks. 

PIN BOOTS 
Replace. 

4. If necessary, apply compressed air to the caliper fluid 
inlet to get the piston out. Place a shop rag or wood- 
en block as shown to cushion the piston when it is 
expelled. Use low pressure air in short spurts. 

Do not place your fingers in  front of the piston. 
Do not use high air pressure. 

WOODEN BLOCK 

5. Remove the piston from the caliper, and check the 
piston for scoring on surface. 

6. Remove the piston boot and piston seal. 

CAUTION: Take care not  t o  damage the  cylinder 
bore. 

ALIPER BODY 
heck for  scoring 

\ 
PISTON BOOT 
Replace. 

on  cylinder wall. 



- Reassembly 

Never use an air hose or dry brush t o  clean brake assemblies. 
Use a vacuum cleaner t o  avoid breathing brake dust. 
Contaminated brake discs or pads reduce stopping ability. 
When reusing the pads, always reinstall the brake pads in their original positions t o  prevent loss of braking efficiency. 

CAUTION: 
Do not spill brake fluid on the car; it may damage the paint; if brake fluid does contact the paint, wash it off immedi- 
ately w i th  water. 
Clean all parts in  brake fluid and air dry; blow out all passages wi th compressed air. 
Before reassembling, check that all parts are free of dust and other foreign particles. 
Replace parts w i th  new ones whenever specified t o  do so. 
Make sure no dirt or other foreign matter is allowed t o  contaminate the brake fluid. 
Do not reuse the drained fluid. Use only clean DOT 3 or 4 brake fluid. 

NOTE: 
Coat piston, piston seal, and caliper bore with clean brake fluid. 
Replace all rubber parts wi th  new ones whenever disassembled. 

6: Use recommended rubber grease in the cabiper seal set. 

&: Use recommended seal grease in the caliper seal set. 

CALIPER BOLT 
74 N.m (7.5 kgf 

WEAR INDICATOR 
Install inner pad with 

(PIN B) BRAKE PADS 
.m, 54 Ibf.ft)\ 

BLEED SCREW 
9 N.rn (0.9 kgf-rn, 6.5 1bf.V) 

CALIPER BOLT (PIN Aj 
74 N.m (7.5 kgf.m, 54 Ib fW 

Replace. PISTON 

BRACKET 

(cont'd) 



Front Brake Caliper 

r Reassembly (cont'd) 

1. Clean the piston and caliper bore with brake fluid 
and inspect for wear or damage. 

' 2. Coat a new piston seal with the recommended rub- 
ber grease in the caliper seal set, and install the seal 
in the cylinder groove. 

3. Apply the recommended seal grease in the caliper 
seal set to the sealing lips and inside of a new pis- 
ton boot, and install it in the caliper. 

CAUTION: Be careful not to damage the caliper 
cylinder wall. 

SEAL GREASE RUBBER GREASE 

4. Lubricate the caliper cylinder and piston with brake 
fluid, then install the piston in the cylinder with the 
dished end facing in. 

PISTON 
I 

5. Apply the recommended seal grease in the caliper 
seal set to sliding surface of the pins and inside of 
the new pin boots. 

6. Install the pin boots into the groove in the caliper 
bracket properly. CALIPER 

BRACKET 

7. Install the brake pads in their original positions (see 
page 19-8). 

8. Push in the piston so that the caliper will f it over the 
pads, and install the caliper. 
CAUTION: Be careful not to damage the pin boots 
when installing the caliper. 

9. Coat the caliper bolts (pin A and pin B) with the rec- 
ommended seal grease in the caliper seal set, and 
insert them into the caliper. 

10. Tighten the caliper bolts'(pin A and B). 
11. Connect the brake hose to the caliper with new seal- 

ing washers, and tighten the banjo bolt. 
CALIPER BOLT (PIN B) 

SEALING WAS 

CALIPER BOLT (PI 

12. Fill the brake reservoir and bleed the brake system 
(see page 19-6). 

13. After installation, check for leaks at hose and line 
joints or connections, and retighten i f  necessary. 



Master Cylinder 
- Removal 1 

CAUTION: 
Be careful not t o  bend or damage the brake pipes 
when removing the master cylinder. 
Do not spill brake fluid on the car; it may damage the 
paint; i f  brake fluid does contact the paint, wash it 
off immediately wi th water. 
To prevent spills, cover the hose joints wi th rags or 
shop towels. 

1. Disconnect the brake fluid level switch connectors. 

2. Remove the reservoir cap from the master cylinder. I 
3. The brake fluid may be sucked out through the top 

of the master cylinder reservoir with a syringe. 

4. Disconnect the brake pipes from the master cylin- I 
der. 

5. Remove the master cylinder mounting nuts and the 
master cylinder from the brake booster. 

BRAKE FLUID LEVEL 
SWITCH CONNECTORS 

RESERVOIR CAP 

MASTER 
CYLINDER 

- Disassembly 

CAUTION: 
Do not spill brake fluid on the car; it may damage the 
paint; i f  brake fluid does contact the paint, wash it 
off immediately with water. 
Clean all parts in brake fluid and air dry; blow out all 
passages wi th compressed air. 

1 .  Remove the master cylinder. 

2. Remove the rod seal. 

3. Remove the circlip while pushing in the secondary 
piston. 

ClRCLlP 
Replace. 

\ 
SECONDARY 
PISTON 

ROD SEAL 
Replace. 

4. Remove the stop bolt while pushing in  the sec- 
ondary piston. 

SECONDARY PISTON BOLT 

SEALING WASHER 

(cont'd) 



Master Cylinder 
- Disassembly (cont'd) 

5. Remove the piston guide, secondary cup and 0- 
ring. 

6. Remove the secondary piston and pr imary piston 
f rom master cylinder. 

NOTE: I f  the primary piston assembly is difficult t o  
remove, apply compressed air f rom the primary pis- 
ton side port. 

CAUTION: 
D o  n o t  use high pressure air or br ing the  nozzle 
t o o  close t o  the  port. 
Place a shop rag over the master cylinder t o  pre- 
vent the  primary piston from becoming a projec- 
tile. 

7. Disassembly the secondary piston and primary pis- 

ton (see next page). 

PISTON 
GUIDE 

PRIMARY PISTON 
Replace. 

8. Remove the reservoir cap, strainer and reservoir 
from the master cylinder. 

9. Remove the reservoir seal f rom the reservoir cap. 

RESERVOIR CAP 
Check for blockage 
of vent holes. 

RESERVOIR SEAL 
Check for damage or 
deterioration. 

STRAINER 
Remove accumulated 
sediment. 

Check for leaks or damage. 



Reassembly 

CAUTION: 
If replacing the primary piston, secondary piston or master cylinder body. Check and adjust the pushrod clearance 
before installing the master cylinder (see page 19-18). 
Do not spill brake fluid on the car; it may damage the paint; if brake fluid does contact the paint, wash it off immedi- 
ately w i th  water. 
Clean all parts in brake fluid and air dry; b low out all passages with compressed air. 
Before reassembling, check that all parts are free of dust and other foreign particles. 
Replace parts wi th new ones whenever specified to do so. 
Do not mix different brands of brake fluid as they may not be compatible. 
Do not reuse the drained fluid. Use only clean DOT 3 or 4 brake fluid. 
Replace the master cylinder if the bore is damaged or worn. Do not hone or attempt t o  refinish the bore. 

NOTE: 
Coat piston cups, pressure cup and master cylinder bore with clean brake fluid. 
Use recommended greases in the master cylinder seal set. 

,RESERVOIR CAP 

,RESERVOIR SEAL 

PRIMARY 
PISTON 
Check for 
wear or damage. 

PRESSURE CUP I 
Replace. . 

SPACER 

I PISTON CUP 

ROD SEAL 

Replace. 

RESERVOIR 

*MASTER CYL 

'STOP BOLT 
9 N-m (0.9 kgf.m, 6.5 Ibf.ft) 

SECO~~DARY 

SECONDARY PISTON SECONDARY 
Inspect for wear or damage. PISTON SE( 

CTAODrn a? I 
:ONDARY SCREW 

0 I urrcn I L  1U.m 
(1.2 kgf-m. 9 Ibf.ft) 
Apply sealant (cont'd) 



Master Cylinder 

r Reassembly (cont'd) 

I 1. Assembly the primary piston and secondary piston. 

NOTE: To prevent damage, liberally apply clean 
brake fluid to the piston cups before installation. 

<PRIMARY PISTON: > 

Front 
Side 

SPACER 
PRESSURE CUP 

I 
PRIMARY 
SPRING 

/ 
PISTON CUP 

<SECONDARY PISTON: > 

A has four dents 

PISTON CUP 

SPRING STOPPER 

SECONDARY \ PISTON CUP 
SPRING / ,SPACER 

/ 
SECONDARY 
PISTON 
STOPPER 

\ SECONDARY SCREW 
12 N m  
(1.2 kgf-rn, 9 Ibf.ftl 

2. Apply recommended grease in the master cylinder 
seal set to a new O-ring and the secondary cup in a 
new piston guide and install the O-ring onto the pis- 
ton guide. 

/ 
O-RING 

3. Apply recommended grease in the master cylinder 
seal set to a secondary piston. 

4. Lubricate the cups of primary and secondary pis- 
tons with clean brake fluid, and install them into the 
master cylinder. 

PRIMARY PISTON 

MASTER CYLINDER 

\ 
SECONDARY PISTON 



5. Install the piston guide assembly into the master 
cylinder. 

PISTON GUIDE 

6. Install the stop bol t  wi th a new sealing washer 
while pushing in the secondary piston, and tighten 
the stop bolt. 

SEALING 
HER 

SECONDARY 
PISTON 

9 N.m 
(0.9 kgf.m, 6.5 Ibf.13) 

7 .  Install a new circlip while pushing in the secondary 
piston. 

8. Apply recommended grease in the master cylinder 
seal set to a new rod seal and install the seal onto 
the master cylinder. 



Master Cylinder 

r Pushrod Clearance Adjustment - 

NOTE: Master cylinder pushrod-to piston clearance must 
be checked and adjustments made, if necessary, before 
installing master cylinder. 

1. Set the special tool on the master cylinder body; 
push in the center shaft until the top of it contacts 
the end of the secondary piston by turning the ad- 
justing nut. 

PUSHROD ADJUSTMENT GAUGE 
07JAG - SD40100 

\ 

2. Without disturbing the center shaft's position, in- 
stall the special tool upside down on the booster. 

3. Install the master cylinder nuts and tighten to the 
specified torque. 

4. Connect the booster in-line with a vacuum gauge 0 - 
101 kPa (0 - 760 mmHg, 30 in Hg) to the booster's 
engine vacuum supply, and maintain an engine 
speed that wi l l  deliver 66 kPa (500 mmHg, 20 in Hg) 
vacuum. 

5. With a feeler gauge, measure the clearance between 
the gauge body and the adjusting nut as shown. 

Clearance: 0 - 0.4 mm (0  - 0.02 in) 

VACUUM GAUGE 
(Commercially Available) 
0 - 101 kPa 
(0 - 760 m m  Hg, 30 in Hg) 

FEELER GAUGE 

ADJUSTING NUT 

MASTER CYLINDER NUT 
15 N-m (1.5 kgf.m, 11 Ibf.ft) 

NOTE: I f  the clearance between the gauge body 
and adjusting nut is 0.4 m m  (0.02 in), the pushrod- 
to-piston clearance is 0 rnm. However, if the clear- 
ance between the gauge body and adjusting nut is 0 
mm, the pushrod-to-piston clearance is 0.4 mrn 
(0.02 in) or more. Therefore, it must be adjusted and 
rechecked. 

6. If clearance is incorrect, loosen the star locknut and 
turn the adjuster in or out to adjust. 

NOTE: 
Adjust the clearance while the specified vacuum 
is applied to the booster. 
Hold the clevis while adjusting. 

7. Tighten the star locknut securely. 

8. Remove the special tool. 

0 - 0.4 m m  (0 - 0.02 in) 

STAR LOCKNUT 

(2.2 kgfm, 16 Ibf.ftl 

07JAG - SD40100 

9. Adjust the pushrod length as shown if the booster 
is removed. 

116 k 0.5 m m  
(4.6 _+ 0.02 in) 

PUSHR~D 
LOCKNUT 
1.5N.m (1.5 k9f.m. 11 IbfW 

1 10. Install the master cylinder (see page 19-19). 



Brake Booster 
- Installation 

CAUTION: 
When connect ing t h e  brake pipes, make sure tha t  
there is n o  interference between the  brake pipes and 
other parts. 
Be careful n o t  t o  bend or  damage the  brake pipes 
when  installing the master cylinder. 

NOTE: If replacing the master cylinder or brake booster, 
check and adjust the pushrod clearance before installing 
the master cylinder (see page 19-18). 

1. Install the master cylinder o n  the brake booster wi th  
the mounting nuts. 

2. Connect the brake pipes to  the master cylinder. 

3. Fill the master cylinder reservoir and bleed the brake 
system (see page 19-6). 

4. Install the reservoir cap, and connect the brake fluid 
level switch connectors. 

BRAKE FLUID LEVEL 
SWITCH CONNECTORS 

5. After installation, perform the following inspections 
and adjust i f  necessary. 

Brake pedal height (see page 19-4) 
Brake pedal free play (see page 19-4) 

r Inspection I 
Leak Test 

1. Install the vacuum gauge between the brake boost- 
er and check valve. 

2. Start the engine, adjust the engine speed wi th  the 
accelerator pedal so that the vacuum gauge read- 
ings show 40.0 - 66.7 kPa (300 - 500 mmHg, 11.8 - 
19.7 in-Hg), then stop the engine. 

3. Read the vacuum gauge. 

If the vacuum reading decreases 2.7 kPa (20 mmHg, 
0.8 in-Hg) or more after 30 seconds, check following 
parts for leaks. 

Checkvalve 
Vacuum hose, pipe 
Seals 
Brake booster 
Master cylinder 

CAUTION: Do  n o t  t r y  t o  disassemble t h e  brake 
booster. Replace the  brake booster as an assembly 
w i t h  n e w  one. 

(cont'd) 



Brake Booster 
I I. -. .. 

Vacuum m m  (in) Hg 
Min. Line Pressure 
kPa (kgf/cmz, psi) 

970 (9.9, 140) 
300 (1 1.8) 5,530 (56.4, 802) 
500 (19.7) 8,580 (87.5, 1,240) 

Min. Line Pressure 
Vacuum m m  (in) Hg 

kPa (kgf/cmz, psi) 

850 (8.7, 120) 
300 (1 1.8) 6,120 (62.4, 887) 
500 (19.7) 8,980 (91.6, 1,300) 

- lnspecrron (cont-a] 

Function Test 

1. Install the vacuum gauge as same the leak test. 

2. Connect the oil pressure gauges to the master cylin- 
der using the attachments as shown. 

3. Bleed air through the valves. 

PRESSURE GAUGES 
07406 - 5790200 

BLEED VALVES 
ATTACHMENT C 
0741 0 - 57901 00 

PRESSURE GAUGE 

PRESSURE GAUGE 07510-6340101 
JOINT PIPE 
07510-6340101 
Cars with ABS: 
07HAK-SG00110 

4. Start the engine. 

5. Depress the brake pedal with a 200 N (20 kgf, 44 Ibf) 
o f  pressure. The fo l lowing pressures should be 
observed at the pressure gauges in each vacuum. 

PRESSURE GAUGE 

Cars Without ABS 

Cars With ABS 

6. Inspect the master cylinder for leaks if the readings 
do not fall within the limits shown above. 

Check Valve Test . 

1. Disconnect the brake booster vacuum hose at the 
booster. 

2. Start the engine and let it idle. There should be vac- 
uum available. If no vacuum is available, the check 
valve is not working correctly. 
Replace the check valve and retest. 

VACUUM HOSE 



- Replacement 

1. Remove the master cylinder (see page 19-13). 

2. Disconnect the vacuum hose from the brake boost- 
er, then remove the vacuum hose bracket. 

LHD only: 
- 1. Remove the throttle control cable bracket. 

I - 2. Disconnect the engine wire harness connec- 
tors, then remove the harness clamp. 

-3.  M/T only: Remove the clutch reservoir and 
reservoir bracket. Do not disconnect the clutch 
hose from the reservoir. 

VACUUM HOSE 
BRACKET 

THROTTLE CONTROL 
CABLE BRACKET 

BRACKET CONNECTORS 
(M/T only) 

3. Loosen the pushrod locknut, then remove the cotter 
pin and joint-pin. 

4. Remove the clevis f rom the operating rod of the 
brake booster. 

5. Remove the four booster mounting nuts. 
PUSHROD LOCKNUT 
15 N.m (1.5 kgf-m, 11 1bf.h) 

NUT 
8 x 1.25 mm 
13 N.m (1.3 kgf. 

6. Pull the brake booster forward, then turn it to  the 
right until the operating rod is clear of the bulkhead. 

7 .  Remove the brake booster from the engine com 
partment. 

BRAKE BOOSTER 
I 

8. Install the brake booster in  the reverse order of 
removal. 

NOTE: Adjust the pushrod length before installing 
the brake booster (see page 19-18). 

9. Install the master cylinder (see page 19-19). 

10. After installation, perform the following inspections 
and adjust if necessary. 

Brake pedal height (see page 79-41. 
Brake pedal free play (see page 19-4) 



Rear Brake Pads 

r Inspection and Replacement 

Never use an air hose or dry brush t o  clean brake 
assemblies. I -  

\ . Use a vacuum cleaner f~ avoid breathing brake dust. 1 
1. Block the front wheels, loosen the rear wheel nuts 

slightly, support the rear of car on safety stands, 
then remove the rear wheels. 

1 2. Release the parking brake. 

3. Remove the two caliper bolts and the caliper from 
the bracket. 

CAUTION: 
a Thoroughly clean the outside of the caliper t o  

prevent dust and dirt from entering inside. 
a Support the caliper w i t h  a piece of wire so that 

it does not  hang from the brake hose. 

5. Using vernier calipers, measure the thickness of  
each brake pad lining. 

Brake Pad Thickness: 
Standard: 8.5 - 9.5 m m  (0.33 - 0.37 in) 
Service Limit: 1.6 m m  (0.06 in) 

NOTE: Measurement does not include pad backing 
plate thickness. 

6. Remove the pad retainers. 

7. Clean the caliper thoroughly; remove any rust, and 
check for grooves or cracks. 

8. Check the brake disc for damage or cracks. 

4. Remove the pad shims and brake pads. 

9. Make sure that the pad retainers are installed in the 
correct positions. 

REAR <RAKE PADS 
Check for wear. 

CALIPER B~ACKET 
Check for cracks. 



10. Apply Molykotem M77 grease to  the pad side of  the 
shims. Wipe excess grease off the shims. 

11. Install the brake pads and pad shims o n  caliper 
bracket. 

When reusing the pads, always reinstall the 
brake pads in their original positions to prevent 
loss of braking efficiency. 
Contaminated brake discs or pads reduce stop- 
ping ability. Keep grease off the discs and pads. 

NOTE: Install the inner pad with its wear indicator 
facing downward. 

WEAR 
INDICATOR 

REAR BRAKE PADS 

12. Rotate the caliper piston clockwise into place in  the 
cylinder, then align the cutout in  the piston wi th  the 
tab on the inner pad by turning the piston back. 

CAUTION: Lubricate the boot with rubber grease 
to avoid twisting the piston boot. If piston boot is 
twisted, back it out so it sits properly. 

13. Install the brake caliper. 

14. Install and tighten the caliper bolts. 

CALIPER BOLTS 

15. After installation, check for leaks at hose and line 
joints or connections, and retighten i f  necessary. 

16. Depress the brake pedal several t imes to  make sure 
the brakes work, then road-test. 

NOTE: Engagement o f  the brake may require a 
greater pedal stroke immediately after the brake 
pads have been replaced as a set. Several applica- 
t ions of  the brake pedal w i l l  restore the normal  
pedal stroke. 

c 



Rear Brake Disc 
- Disc Runout lnspection 

1. Loosen the rear wheel nuts slightly, then raise the 
car and support on safety stands. Remove the rear 
wheels. 

2. Remove the brake pads (see page 19-22). 

3. Inspect the disc surface for damage or cracks. Clean 
the disc thoroughly and remove all rust. 

4. Use wheel nuts and suitable plain washers to  hold 
the disc securely against the hub, then mount a dial 
ind icator  as shown,  and  measure the  runou t  a t  
10 mrn (0.4 in) f rom the outer edge of the disc. 

Brake Disc Runout: 
Service Limit: 0.10 mm (0.004 in) 

5. If the disc is beyond the service limit, refinish the 
brake disc. 

Max. Refinishing Limit: 8.0 rnm (0.31 in) 

DIAL INDlCAl 

W H E ~ L  NUT AND 
PLAIN WASHER 

is greater than 0.10 m m  (0.004 in). 
NOTE: A new disc should be refinished if its runout 

- Disc Thickness and Parallelism - 
Inspection 

1. Loosen the rear wheel nuts slightly, then raise the 
car and support on safety stands. Remove the rear 
wheels. 

I 

2. Remove the brake pads (see page 19-22). 

3. Us ing  a micrometer,  measure disc thickness at  
eight points, approximately 45" apart and 10 m m  
(0.4 in) in f rom the outer edge of  the disc. 

Brake Disc Thickness: 
Standard: 9.9 - 10.1 mrn (0.39 - 0.40 in) 
Max. Refinishing Limit: 8.0 mm (0.31 in) 

NOTE: Replace the brake disc if the smallest mea- 
surement is less than the max. refinishing l imit. 

Brake Disc Parallelism: 0.015 mm 
(0.0006 in) rnax. 

NOTE: This is the max imum allowable difference 
between the thickness measurements. 

4. If the disc is beyond the service l imit  for parallelism, 
refinish the brake disc. 

NOTE: See page 18-29 for  brake disc replacement. 



Rear Brake Caliper 
A. . . - vlsassemmy 

Never use an air hose or dry brush to  clean brake as- 
semblies. 
Use a vacuum cleaner t o  avoid breathing brake dust. 
Contaminated brake discs or pads reduce stopping 
ability. 

CAUTION: 
Do not spill brake fluid on the car; it may damage the 
paint; if brake fluid does contact the paint, wash it 
off immediately wi th water. 
To prevent spills, cover the hose joints wi th rags or 
shop towels. 
Clean all parts in brake fluid and air dry; blow out all 
passages wi th compressed air. 

1. Remove the caliper shield. 

CALIPER SHlE 

2. Remove the lock pin and clevis pin. 
Remove the cable clip, and disconnect the cable 
f rom the arm. 

CABLE CLIP 

Replace. CABLE 

3. Remove the banjo bolt and two  sealing washers. 

4. Remove the two caliper bolts and caliper body f rom 
the bracket. 

ALIPER BRACKET 
heck for cracks. 

CALIPER BOLTS 

BANJO 
Replace. BOLT 

5. Remove the pins and pin boots f r o m  the caliper 
bracket. 

A 

PIN BOOTS 
Replace. 

(cont'd) 



Rear Brake Caliper 
- Disassembly (cont'd) 

6. Remove the pad spring from the caliper body. 

7. Remove the piston by rotating the piston counter- 
clockwise with the special tool, and remove the pis- 
ton boot. 

CAUTION: Avoid damaging the piston. 

PISTON BOOT 
Replace. 

LOCKNUT WRENCH 
07916 - 6390001 

Cornmerciallv available. 

8. Remove the piston seal. 

CAUTION: Take care no t  t o  damage the cylinder 
bore. 

PISTON SEAL 

Check for scoring o n  
cylinder wall. 

9, Install the special tool between the caliper body and 
spring cover. 

CAUTION: Be careful not  t o  damage the inside of 
the caliper cylinder during caliper disassembly. 

10. Position the locknuts as shown, then turn the shaft 
until the plate just contacts the caliper body. 

NOTE: Do not compress the spring under the sp- 
ring cover. 

SHAFT 
BRAKE SPRING 
COMPRESSOR 
07HAE - SG001 

CALIPER 
BODY 



11. Turn the shaft clockwise 114 - 112 turn to compress 
adjusting spring B in the caliper body. 

CAUTION: To prevent damage to the inner compo- 
nents, do not turn the shaft more than 112 turn. 

12. Lower the locknuts fully and tighten them securely. 

NOTE: Keep the locknuts in this position until you 
reinstall the circlip. 

13. Remove the circlip with snap ring pliers. 

SNAP RING 
PLIERS 
07914 - SA50000 

14. Hold the plate with your fingers and turn the shaft 
counterclockwise. Remove the special tool from the 
caliper. 

15. Remove the adjusting bolt. 

16. Remove the spring cover, adjusting spring B, spac- 
er, bearing A and cup from the adjusting bolt. 

ADJUSTING SPRING B 

ADJUSTING BOLT 

SPRING COVER 
Check for wear and 

Check for damage. 
damage. 

(cont'd) 



Rear Brake Caliper 

r Disassembly (cont'd) 7 
17. Remove the sleeve piston, and remove the pin from 

the cam in the caliper body. 

O-RING 

S L E ~ V E  PISTON 
Check for wear and 
damage. 

18. Remove the return spring. 

19. Remove the parking lever and cam as an assembly 
from the caliper body. 

CAUTION: Do not loosen the parking nut with the 
cam installed in the caliper body. If the lever and 
shaft must be separated, hold the lever in a vise 
and loosen the parking nut. 

20. Remove the cam boot. 

PARKING LEVER/ 
CAM ASSEMBLY 
Check for damage. 

CAM BOOT*] 
Replace. 



Rear Brake Caliper 
Reassembly 

Never use an air hose or dry brush t o  clean brake assemblies. 
Use a vacuum cleaner t o  avoid breathing brake dust. 
Contaminated brake discs or pads reduce stopping ability. 
When reusing the pads, install them i n  their original positions t o  prevent loss of braking efficiency. 

CAUTION: 
Do not spill brake fluid on the car; it may damage the paint; i f  brake fluid does contact the paint, wash it off immedi- 
ately wi th water. 
Clean all parts in brake fluid and air dry; blow out all passage wi th compressed air. 
Before reassembling, check that all parts are free of dust and other foreign particles. 
Replace parts wi th new ones whenever specified t o  do so. 
Make sure no dirt or other foreign matter is allowed t o  contaminate the brake fluid. 
Do not reuse the drained fluid. Use only clean DOT 3 or 4 brake fluid. 

NOTE: 
Coat piston, piston seal groove, and caliper bore with clean brake fluid. 
Replace all rubber parts with new ones whenever disassembled. 

A: Use recommended seal greases in the caliper seal set. 

6: Use recommended rubber grease in the caliper seal set. 

RETURN 

PARKING NUT 
27 N.m (2.8 kgf.m, 20 Ibf.ft) 

8 rnm FLANGE BO 
23 N.m (2.3 kgf.m, 
1'7 IbfW 

BLEED SCREW 
9 N.m 10.9 kgf.m, 6.5 Ibf.ftl 

PISTON SEAL 
A 

(Black color) COVER 

RETAINER 

23 N-m (2.3 kgf.m, 17 Ibf-ft) 

CALIPER BRACKET MOUNTING BOLTS 
38 N.m (3.9 kgf.m, 28 IbFft) 



Rear Brake Caliper 

r Reassembly (cont'd) 

1. Pack all cavities of the needle bearing with the rec- 
ommended rubber grease in the caliper seal set. 

2. Coat a new cam boot w i th  recommended rubber 
grease i n  the caliper seal set, and install i t  in  the 
caliper body. 

3. Apply recommended rubber grease i n  the caliper 
seal set t o  the pin contacting area of the cam, and 
install the cam and lever assembly into the caliper 
body. 

4. lnstall the return spring. 

CAUTION: 
When the cam and lever were separated, be sure 
to assemble them before installing the cam in 
the caliper body. lnstall the lever and spring 
washer, apply locking agent to the threads, and 
tighten the parking nut while holding the lever 
with a vise. 
Avoid damaging the cam boot since it must be 
installed before the cam. 
When installing the cam, do not allow the cam 
boot lips to turn outside in. 

RETURN 
SPRING 

PARKING NUT 
27 N.m (2.8 kgf.m, 
20 Ibf.ftl ER 

SPRING 
WASHE 

27 N.m (2.8 kgf.m,G 
20 Ibf.ftl LEVER 

5. lnstall the p in  i n  the cam. 

6 .  Install a new O-ring on the sleeve piston. 

7. lnstall the sleeve piston so the hole in the bottom of 
the piston is aligned wi th  the p in  in  the cam, and 
two  pins on the piston are aligned with the holes in 
the caliper. 

\ 
SLEEVE PISTON 

8. Coat a new cup with recommended rubber grease 
in  the caliper seal set, and install i t  w i th  its groove 
facing the bearing A side of the adjusting bolt. 

9. Fit the  bearing A, spacer, adjusting spring B and 
spring cover o n  the adjusting bolt, and install them 
in  the caliper cylinder. 

SPRING 
COVER 

ADJUSTING 

( ' BEARING A 

QL- wsTING 

' e\cuP 

6 
RUBBER GREASE 



10. Install the special tool on the spring cover, and turn 
the shaft until the locknut contacts the plate. 

07HAE - SGOOlOO \ 

11. Check that the flared end of the spring cover is 
below the circlip groove. 

12. Install the circlip in the groove, then remove the 
special tool. 

NOTE: Check that the circlip is seated in the groove 
properly. 

SNAP RING 
PLIERS 

SPRING GUIDE 

13. Coat a new piston seal with recommended silicone 
grease in the caliper seal set, and install it in the 
caliper. 

14. Apply recommended rubber grease in the caliper 
seal set to the sealing lips and inside of a new pis- 
ton boot, and install it in the caliper. 

PISTON SEAL 

I 
I RUBBER 

GREASE 

15. Coat the outside of the piston with brake fluid, and 
install it on the adjusting bolt while rotating it clock- 
wise with the special tool. 

CAUTION: Avoid damaging the piston and piston 
boot. 

EXTENSION BAR 
Commercially available. 

I 

LOCKNUT WRENCH 

16. Install the pad spring on the caliper. 



Rear Brake Caliper 
Reassembly (cont'd) 

17. Apply the recommended rubber grease in the cali- 
per seal set to the sliding surface of the pins and 

I inside of the new pin boots. 

18. lnstall the pin boots into the groove in the caliper 
bracket properly. 

19. lnsert the pin A and pin B into the caliper bracket. 

20. lnstall the pin boots into the groove in the pins pro- 
perly. 

PIN BOOT 

-..f' RUBBER GREASE 

21. lnstall the brake pad retainers and brake pads (see 
page 19-22). 

22. Align the cutout in the piston with the tab on the 
inner pad (see page 19-23). 

23. Install the caliper on the caliper bracket, and tighten 
the caliper mounting bolts. 

24. Connect the brake hose to the caliper with new seal- 
ing washers, and tighten the banjo bolt. 

. 4 CALIPER MOUNTING BOLTS 

25. Insert the cable through the arm, and connect the 
cable to the lever with the clevis pin and lock pin. 
lnstall the cable clip securely. 

CLEVIS PIN 

i h  I ' 1  
LOCK PIN PARK~NG BRAKE 

CABLE 

26. lnstall the caliper shield. 

CALIPER SHIELD el 

27. Fill the brake reservoir up and bleed the brake sys- 
tem (see page 19-6). 

28. Operate the brake pedal several times, then adjust 
the parking brake (see page 19-5). 

29. After installation, perform the following checks. 

Check for leaks at hose and line joints or connec- 
tions, and retighten if necessary. 
Check the parking brake lever for operation, and 
adjust it if necessary. 



Rear Drum Brakes 

Never use an air hose or dry brush to clean brake assemblies. 
Use a vacuum cleaner to avoid breathing brake dust. 
Contaminated brake linings or drum reduce stopping ability. 

1. Block t he  f ron t  wheels, loosen t he  rear whee l  nu ts  sl ightly, support t he  rear o f  car o n  safety stands, t hen  remove  the 
rear wheels. 

2. Loosen the  parking brake and  remove t he  rear brake d r u m  

BOLT 
9 N-rn (0.9 kgf.m, 7 IbfW 

Mark 
L or R side identification. 

/ 

I 
BACKING PLATE 
Marked left and right. 

PARKING BRAKE LEVER 
WHEEL CYLINDER Marked left and right. 
Inspect for leakage. Check ratchet teeth for wear 

and damage. 

BRAKE SHOE i ..a Inspection, see page 19-34 
If brake shoes are to be 
reused, mark and reassemble 
in same position. 

UPPER RETURN S 
Check for weakness an 
damage. 

SPRING 

RETAINER SPRING 
Install securely on tension pin. 



Rear Brake Shoes 
- Inspection 

1. Check the wheel cylinder for leakage. 

2. Check the brake linings for cracking, glazing, wear 
o r  contamination. 

3. Measure the brake l ining thickness. 

Brake Lining Thickness: 
Standard: 3.9 - 4.5 mm (0.15 - 0.18 in] 
Service Limit: 2.0 mm (0.08 in) 

LININGS 

NOTE: Measurement does not include brake shoe 
thickness. 

4. Check the bearings in  the hub unit for smooth oper- 
ation. If defective, refer to  section 18. 

5. Measure the inside diameter of the brake drum. 

Drum Inside Diameter: 
Standard: 219.9 - 220.0 mm (8.657 - 8.661 in) 
Service Limit: 221.0 mm (8.700 in) 

7- 
BRAKE DRUM 

6. Check the  brake d r u m  f o r  scoring, groov ing and  
cracks. 



- Disassembly 

1. Remove the  upper re turn spring f r o m  the brake 
shoe as shown. 

Wear eye protection when using the 
brake sprlng tool. 

UPPER RETURN SPRING 

BRAKE SPRING TOOL 
Commercially available 

2. Remove the tension pins by pushing the retainer 
spring and turning them. 

3. Lower the brake shoe assembly and remove the 
lower return spring. 

NOTE: Make sure not to  damage the dust cover on 
the wheel cylinder. 

4. Disconnect the parking brake cable from the parking 
brake lever. 

5. Remove the brake shoe assembly. 

RETAINER SPRING 

h BRAKE SHOE 

TENSIO~PINS 
, 
LOWER RETURN 
SPRING 

6. Remove the upper return spring, adjuster lever and 
adjuster spring, and separate the brake shoes. 

UPPER RETURN SPRING 
ADJUSTER LEVER / 

ADJUSTER SPRING 

PARKING BRAKE LEVER 

7. Remove the wave washer, parking brake lever and 
pivot pin f rom the brake shoe by removing the U- 
clip. 

WAVE WASHER 
PARKING BRAKE Replace. 
LEVER PIVOT PIN 

/ 

PARK~NG 
BRAKE 
LEVER 



Rear Brake Shoes 

1. Apply brake cylinder grease (P/N: 08733 - B020E) or 
equivalent rubber grease to the sliding surface of 
the pivot pin, and insert the pin into the brake shoe. 

2. Install the parking brake lever and wave washer on 
the pivot pin, and secure with the U-clip. 

NOTE: Pinch the ,new U-clip securely to prevent the 
pivot pin from coming out of the brake shoe. 

PARKING BRAKE 
LEVER 

LIP 

u-&LIP I 
& WAVE WASHER 

Apply grease 
(Cosmo rubber 
grease) to sliding surface 

3. 'Connect the parking brake cable t o  the parking 
brake lever. 

4. Apply grease on each sliding surface. 

CAUTION: Contaminated brake linings or drum re- 
duce stopping ability. Keep grease or oil off the 
brake linings. Wipe any excess grease off the parts. 

Apply brake cylinder grease (PIN: 08733 - B020E) 
or equivalent rubber grease to the sliding surfaces 
as shown. - Sliding surface 

Apply Molykote 44 M A  to  the brake shoe ends 
and opposite edges of the shoes as shown. 

+ Opposite edge of the shoe 
=-. 0 Brake shoe ends 

5. Clean the threaded portions of clevises A and B. 
Coat the threads of the clevises with grease. To 
shorten the clevises, turn the adjuster bolt. 

6. Hook the adjuster spring to the adjuster lever first, 
then to  the brake shoe. 

7. Install the clevises and upper return spring noting 
the installation direction. 

8. Install the lower return spring. 

UPPER RETURN SPRING 

ADJUSTER BOLT 

\ /\ 

B 
CLEVIS A 

Apply rubber grease 
to slid~ng surface. 

ADJUS~ER SPRING \ 
LOWER RETURN SPRING 



9. Install the brake shoes onto the backing plate. 

NOTE: Make sure not to damage the wheel cylinder 
dust covers. 

10. Install the tension pins and the return springs. 

TENSION PINS 

11. Install the upper spring as shown. 

Wear eye protection when using the 
brake sprlng tool. 

UPPER RETURN S 

BRAKE SPRING TOOL 
Commercially available 

12. Install the brake drum. 

13. If the wheel cylinder has been removed, bleed the 
brake system (see page 19-6). 

14. Depress the brake pedal several times t o  set the 
self-adjusting brake. 

15. Adjust the parking brake (see page 19-5). 



Wheel Cylinder 
- Disassembly/lnspection 

CAUTION: 
Do not spill brake fluid on the car; it may damage the paint; if brake fluid does contact the paint, wash it off immedi- 
ately wi th water. 
Clean all parts i n  brake fluid and air dry; blow out all passages wi th compressed air. 
Before reassembling, check that all parts are free of dust and other foreign particles. 
Replace parts wi th new ones whenever specified t o  do so. 
Make sure no dirt or other foreign matter is allowed t o  contaminate the brake fluid. 
Do not mix different brands of brake fluid as they may not be compatible. 
Do not reuse the drained fluid. Use only clean DOT 3 or 4 brake fluid. 

NOTE: 
Coat piston, p iston cup, and whee l  cyl inder bore w i t h  clean brake fluid. 
Replace al l  rubber parts w i t h  new  ones whenever disassembled. 

Apply sealant to  this area when installing the 
wheel cylinder onto backing plate. 
NOTE: Do not apply sealant to  the threads. 

DUST COVER 

6 mm BOLT 

NOTE: Install with 
the lip facing in. WHELL CYLINDER SPRING 

Check for weakness or damage. 

PISTON CUP 
Replace. DUST COVER 
NOTE: Install with Replace. 
the lip facing in. 



Brake Hoses/Pipes 
Inspection 

1. Inspect the brake hoses for damage, deterioration, leaks, interference or twisting. 

2. Check the brake lines for damage, rusting or  leakage. Also check for bent brake lines. 

3. Check for leaks at hose and line joints or connections, and retighten if necessary. 

CAUTION: Replace the brake hose clip whenever the brake hose is serviced. 

BRAKE HOSE-TO-CALIPER 
(BANJO BOLT) 
34 N.m (3.5 kgf-m, 25 I b f W  

I 

BLEED SCREW 
9 N.m (0.9 kgf.m, 6.5 Ibf.ft) 

BRAKE LINE-TO-DUAL PROPORTIONING 
19 N-m (1.9 kgfm, 14 I b f W  

BRAKE LINE-TO-BRAKE HO 
15 N.m (1.5 kgfm, 11 1bf.h) 

MASTER CYLINDER-TO-BRAKE LI 
19 N.m (1.9 kgfm, 14 1bf.e) 

BRAKE LINE-TO-BRAKE HOSE 
15 N.m (1.5 kgfm, 11 Ibf-ftl 
BRAKE LINE-TO-WHEEL CYLINDER 
19 N m  (1.9 kgfm, 14 I b f W  

REAR DISC BRAKE: 
BLEED SCREW 
9 N.m 10.9 kgf-m, 6.5 Ib 
REAR DURM BRAKE: 
7 N.m (0.7 kgf-m, 5 Ibf.ftl 

VALVE 

BRAKE HOSE-TO-CALIPER 
(BANJO BOLT) 
34 N-m (3.5 kgf.m, 25 I b f W  



Brake HosesIPipes 
- Hose Replacement 

CAUTION: 
Before reassembling, check that all parts are free of 
dust and other foreign particles. 
Replace parts w i th  new ones whenever specified t o  
do so. 
Do no t  spill brake fluid on the car; it may damage the 
paint; i f  brake fluid does contact the paint, wash it 
off immediately wi th water. 

1. Replace the brake hose i f  the hose is twisted, crack- 
ed, or i f  i t leaks. 

2. Disconnect the  brake hose f r o m  the  brake p ipe 
using a 10 mm flare nut wrench. 

FLARE NUT 
WRENCH 

5. Install the brake hose o n  the knuckle and damper 
first, then connect the brake hose to the caliper wi th  
the banjo bolt  and new sealing washers. 

BRAKE HOSE MOUNTING 
BOLT (8 mm) 

(2.2 kgfm, 16 Ib 

BRAKE HOSE MOUNTING 
BOLT 
10 N.m (1.0 kgf.m, 7 Ib 

(3.5 kgf.m, 25 IbfW 

6. Install a new brake hose clip on the brake hose. 

3. Remove and discard the brake hose clip f rom the 
brake hose. 

4. Remove the banjo bolt, and disconnect the brake 
hose f rom the caliper. 

BRAKE HOSE CLIP 
Replace. 

8. After installing the brake hose, bleed the brake sys- 
tem (see page 19-61. 

9. Perform the fol lowing checks. 
Check the brake hose and line joint for leaks, and 
tighten if necessary. 
Check the brake hoses for interference o r  twist- 
ing. 

7 .  Connect the brake pipe to  the brake hose. 



Parking Brake Cable 

r Inspection and Replacement I 
CAUTION: The parking brake cables must not be bent or distorted. This will lead to stiff operation and premature cable 
failure. 

CLEVIS PIN 
CLIP 
Repla 

UM 

PARKING BRAKE CABLE 
Check for faulty movement. 

BRAKE) 

PARKING BRAKE LEVER 
Check for smooth 
operation. 

I /, 

L-' 

PARKING BRAKE SWITCH 

(Sliding surface) 

Disconnect the parking brake cable f rom the lever on the Remove the parking brake cable f rom the backing plate 
caliper by removing the lock p in  and clevis pin, and  using a 12 m m  offset wrench as shown. 
remove the cable f rom the arm by removing the clip. 

LOCK PIN 
Replace. 

LOCK PIN 

BACKING'PLATE 

12 mm PARKING BRAKE CABLE 
OFFSET WRENCH 
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Special Tools 

Ref. No. 

0 
0 

Tool Number 

07HAJ - SG00602 
07PAZ - 0010100 

Description 

ALB Checker 
SCS Short Connector 

Qty 

1 
1 

Page Reference 

19-131 
19-62 



illustrated Index 

The accumulator contains high pressure nitrogen gas; do not puncture, expose to flame, or attempt to dis- 
assemble the accumulator or it may explode; severe personal injury may result. 

BRAKE BOOSTER 
ABS CONTROL UNIT Inspection, page.19-19 
Replacement, page 19-144 Replacement, page 19-21 

/ '/ 
FAIL-SAFE RELAYS 
Inspection, page 19-144 

/ Replacement, page 19-146 
MODULATOR UNlT 
ABS Function Test, page 19-131 

\ 
 isa assembly: page 19-139 

Modulator Function Check, page 19-133 Reassembly, page 19-141 
Relieving System Pressure, page 19-134 Pushrod Clearance Adjustment, page 19-18 
Brake Fluid Replacement, page 79-134 Installation, page 19-19. 
Removal/lnstallation, page 19-136 
Wire Harness Replacement, page 19-137 \ 

Pump Motor Replacement, page 19-138 
FRONT WHEEL SENSOR 

Disposal, page 19-138 
Inspection, page 19-145 
Replacement, page 19-146 



Anti-lock Brake System (ABS) 

r Features/Construction 

/ In a conventional brake system, i f  the brake pedal is depressed very hard, the wheels can lock before the vehicle comes to  
a stop. In such a case, the stability of the vehicle is reduced i f  the rear wheels are locked, and maneuverability o f  the vehi- 
cle is reduced if the front wheels are locked, creating an extremely unstable condition. 
The Anti-lock Brake System (ABS) modulates the pressure of the brake fluid applied t o  each front caliper or both rear 
calipers, thereby preventing the locking of the wheels, whenever the wheels are likely to  be locked due to  hard braking. It 
then restores normal hydraulic pressure when there is no longer any possibility o f  wheel locking. 
The ABS equipped on this car is compact, with its hydraulic control system incorporated into one modulator unit. It is a 
3-channel anti-lock brake system that has individual control of the front wheels and common control ("select Low") for the 
rear wheels. "Select Low" means that the rear wheel that would lock first (the one with the lowest resistance to  lock-up) 
determines anti-lock brake system activation for both rear wheels. 

ABS CONTROL UNIT 
I GEAR PULSER 

f , / / \ \  -- 

REAR WHEEL SENSOR 
MODULATOR UNIT 

GEAR PULSER FRONT WHEEL SENSOR 

PART NAME 

Gear pulser 

Wheel sensor - 

MAJOR FUNCTION 

Attached to  the rotating part of  the wheel and detects the wheel speed together wi th  the 
wheel sensor. 

Generates pulse signal corresponding to  the revolution o f  the gear pulser. 

ABS control unit 

Modulator unit 

Motor Relay 

Fail-safe relay 

Controls the working of  the anti-lock brake system b y  performing calculations based on the 
signals f rom the individual wheel sensors and the individual switches. 

"Adjusts the hydraulic pressure applied to  each caliper o n  the basis of the signals received 
f rom the ABS control unit. 

"Pump, accumulator, solenoid valves, pressure switch and pistons are integrated i n  themod-  
ulator unit. 

Controls the ABS pump motor's power supply according to  the signal from the ABS control unit. 

Cuts off  the solenoid valve ground circuit when the fail-safe device is at work. 



Modulator Unit: 

The modulator unit consists of the following sub-units. It adjusts the hydraulic pressure applied to each caliper on the 
basis of the signals received from the ABS control unit. 

ABS pump and motor: Supplies high-pressure brake fluid to  control the ABS operation. 
Accumulator: Stores high-pressure brake fluid in it. 
Pressure switch: Detects the pressure in the accumulator and transmits signals to the ABS control unit. 
Solenoid valves: Switches the ABS high-pressure passage according to the signals from the ABS control unit. 
Pistons and related parts: Receives the high-pressure brake fluid, and controls pressure to the calipers accordingly. 

DULATOR UNIT 

Motor and pump: 

As the motor rotates, it drives the plunger-type ABS pump and raises the brake fluid pressure to approximately 25 MPa 
(250 kgf/crn2, 3,600 psi). The eccentric bearing is attached to the motor shaft end; it contacts the plunger of the pump 
plunger. The motor shaft's rotational motion is transmitted to the reciprocating motion of the pump plunger. 
When the plunger is pushed, the brake fluid in the plunger chamber is pressurized and fed to the accumulator, solenoid, 
and piston, via the check valve. When the pressure in the accumulator exceeds 34 MPa (350 kgf/cmz, 5,000 psi), the relief 
valve opens to release the excess brake fluid pressure to the reservoir, thereby protecting the system. 

To ACCUMULATOR, 
SOLENOIDS, PISTONS - 

ECCENTRIC BEARING 

(cont'd) 



Anti-lock Brake System (ABS) 

Accumulator: 
GAS CHAMBER 

The high-pressure brake fluid discharged from the pump (FILLED WITH NITROGEN GAS) 

is fed to the solenoids and pistons, but the passages to 
the solenoids and pistons are normally closed. Con- 
sequently, the high-pressure brake fluid accumulates in 
the accumulator. 
The accumulator consists of two chambers separated by 
a free piston; that is, the fluid chamber where the brake 
fluid is accumulated, and the chamber filled with high- 
pressure nitrogen gas to maintain the fluid at a given 
pressure. 
When the ABS operates, the constant high-pressure 
brake fluid in the accumulator is supplied to the piston. 

Pressure switch: 

The pressure switch monitors the pressure accumula- 
tion in the accumulator. When the pressure in the accu- 
mulator rises, the Bourdon tube in the pressure switch 
deforms outward, which in turn activates the micro- 
switch by the force of the spring attached to  the sensing 
lever. When the pressure in the accumulator drops due 
to ABS operation, the Bourdon tube moves in the oppo- 
site direction, and the micro-switch is eventually turned 
off. 
The ABS control unit detects the fluid pressure in the 
accumulator by the ONIOFF signals from the pressure 
switch. 

FREE PISTON 
I 

RELIEF PLUG 

LEVER 



Piston/valve: 

The pikton/valve assembly consists of the piston, cut valve, and sleeve. There are four pistonlvalve assemblies in the mod- 
ulator unit to control the brake fluid pressure to each caliper. The pistonlvalve assemblies for the rear brakes also serve as 
proportioning control valves to prevent the rear wheels from locking if the ABS malfunctions or when the ABS is not acti- 
vated. 

Solenoid valves: 

The modulator unit opens and closes the inlet and outlet solenoid valves, and shifts the ABS high-pressure passage 
according to the signals from the ABS control unit. There are three solenoid valve assemblies, each containing an inlet 
and outlet valve, in the modulator unit; one for each front wheel, and one for both rear wheels. The inlet valves are nor- 
mally open (open when to the coil is not energized), while the outlet valves are normally closed. 

MODULATOR UNIT 

To ABS CONTRO 

From MASTER 

WHEEL i 
TO LEFT-FRONT 

REAR WHEEL 

I 
PUMP MOTOR RELAY 

(cont'd) 



Anti-lock Brake System (ABS) 
- Features/Construction (cont'd) 

Wheel sensor: 

The wheel sensor is a contactless type that detects the rotating speed of a wheel. It consists of a permanent magnet and 
coil. When the gear pulsers attached to the rotating parts of each wheel turn, the magnetic flux around the coil in the 
wheel sensor alternates, generating voltages with frequency in proportion to wheel rotating speed. These pulses are sent 
to the ABS control unit, and the ABS control unit identifies the wheel speed. 

COIL PERMANENT MAGNET 

at  HIGH SPEED 

S ,--, at LOW SPEED 
a 
5 
0 > 

f 
GEAR PULSER 

ABS control unit: 

The ABS control unit consists of a main function, which controls the operation of the anti-lock brake system, and sub-function, 
which controls the pump motor and "self-diagnosis". 
For safety, the main function consists of two systems, and the ABS control unit activates the solenoid valve only when the 
outputs of the two systems agree with each other. 

The main function section of the ABS control unit performs calculations on the basis of the signals from each wheel 
sensor, and controls the operation of the anti-lock brake system by activating the solenoid valves in the modulator unit 
for each front brake and for the two rear brakes. The ABS has individual control of the front wheels and common con- 
trol ("Select Low") for the rear wheels. "Select Low" means that the rear wheel that would lock first (the one with the 
lowest resistance to lock-up) determines the ABS activation for both rear wheels. 
The sub-function section has the fail-safe function that monitors the system operation by inputting the brake switch, 
parking brake switch and pressure switch signals, and stops the anti-lock brake system when it detects an abnormality 
in the system. It also has a self-diagnosis function and the pump motor control function. 

, . . . . . . . . . . . - - - ABS CONTROL UNlT ------------: . . . -. . . . . . MODULATOR UNIT -----------: 

I 1 SOLENOID 4 SOLENOID 
I 

- 
LEFT-FRONT WHEEL j 

WHEEL SENSORS ! 
MAIN FUNCTION 

BASICABS 

! SUB-FUNCTION 
\ 'SELF - DIAGNOSIS FUNCTION - / = --( FRONT FAlL - SAFE RELAY 
! FAIL SAFE FUNCTION 

PUMP MOTOR CONTROL 
REAR FAIL - SAFE RELAY 

( RIGHT-REAR WHEEL 1 1 1 FUNCTIONCONTROL 

PUMP MOTOR 

( SOLENOID I / 



Pump motor control: 

The ABS control unit monitors the brake fluid pressure in the accumulator by the pressure switch ON/OFF signals. The 
ABS control unit turns the pump on when the pressure in the accumulator drops, and stops the pump when the pressure 
rises to the specified value. 
If the pressure does not reach the specified value after the motor has operated continuously for a specified period, the 
ABS control unit stops the motor and activates the ABS indicator light. 

Self-diagnosis function: 

The self-diagnosis function, provided in the sub-function of the ABS control unit, monitors the main system functions by 
constantly transmitting the data between the two Central Processing Units (CPUs). When an abnormality is detected, the 
ABS control unit turns the ABS indicator light on and stops the ABS, although the basic brake system continues to operate 
normally. 
When the ABS control unit detects an abnormality with the ABS and turns the ABS indicator light on, the diagnostic trou- 
ble code (DTC), which shows the problem part or unit, is recorded in the control unit. The DTC can be read by the blinking 
frequency of the ABS indicator light. 

Fail-safe function: 

When an abnormality is detected in the ABS control sys- ABS CONTROL UNIT 
tem self-diagnosis, the solenoid operations are suspend- 
ed by turning off the two fail-safe relays. This discon- 
nects the ground circuits of all the solenoid valves to 
prevent ABS operation. 
Under these conditions, the braking system functions 
just as an ordinary one. 

SOLENO Fail-safe relay: 

The fail-safe relay's terminal side contact is normally 
open. When there is continuity at the relay coil, the fail- 
safe relay is closed, thereby connecting the ground cir- , 
cuit to the solenoid valve. REAR FAIL-SAFE RELAY 

FRONT FAIL-SAFE RELAY 

ABS indicator light: 

The ABS control unit turns the ABS indicator light on when one or more of the following abnormalities are detected. This 
is only a partial list. 

When the operating time of the motor in the power unit exceeds the specified period. 
When vehicle running time exceeds 30 seconds without releasing the parking brake. 
When absence of speed signals from any of the four wheel sensors is detected. 
When the activation time of all solenoids exceeds a given time, or an open circuit is detected in the solenoid system. 
When solenoid output is not detected in the simulated ABS operation when the engine is started or the vehicle is driven. 

To check the indicator light bulb, the light is activated when the ignition switch is first turned on. The light goes off after 
the engine is started if there is no abnormality in the system. 



Anti-lock Brake System (ABS) 

1 The following description of ABS operation is for one of 

/ the front wheels. The ABS operation for the 'remaining 
wheels is the same. BACK-PREISSURE CHAMBER 

Ordinary braking function: MASTER CYLINDER 

In ordinary brake operations when the ABS is not func- 
tioning, the solenoid outlet valve is closed and the inlet 
valve is open, the brake fluid pressure is transmitted to 
the back-pressure chamber between the sleeve and pis- 
ton, and the cut valve is pushed by the piston. As the 
high-pressure is also transmitted to chamber A between 
the sleeve and cylinder, the sleeve pushes the cut valve 
seat toward the cut valve, too. 
Under there conditions, the cut valve is kept open, and 
the hydraulic pressure from the master cylinder is trans- 

SOLENOID VALVE 
mitted to the caliper just like an ordinary brake system. 

PUMP ACCUMULATOR PRESSURE SWITCH 

When ABS is functioning: 

Control by reducing caliper fluid pressure: 
When brake inputs (force exerted on brake pedal) are 
excessively large, and a possibility of wheel locking 
occurs, the control unit operates the solenoid valve, 
closing the inlet valve and opening the outlet valve. 
As a result, high pressure in the back-pressure cham- 
ber is released to the reservoir, and the piston is 
pushed by the caliper fluid pressure toward the back- 
pressure chamber. However, the cut valve seat is 
kept in the pushed position because high pressure is 
transmitted to chamber A. As the piston moves, the 
cut valve moves and shuts the flow from the master 
cylinder to  the caliper, the volume of the pressure 
reduction chamber connected to the caliper increas- 
es, and the f lu id pressure in the caliper declines, 
relieving the braking force. The wheel speed is there- 
fore restored, preventing the wheel from locking. 

PISTON SLIDES 7= 
7, 
(CLOSE) 



Control by increasing caliper fluid pressure: 
When the ABS control unit senses that the caliper 
fluid pressure declined, and the wheel speed is re- 
stored, it signals the solenoid inlet valve to open and MASTER CYLINDER 

the solenoid outlet valve to close. 
As a result, the high pressure brake fluid is transmit- 
ted to the back-pressure chamber, and the piston is 
pushed toward the pressure reduction chamber, 
increasing the caliper fluid pressure, and thereby the 
braking force again. 
When the master cylinder side's fluid pressure is low, 
the cut valve is slightly opened as the piston moves, 
and the caliper fluid pressure is transmitted to the 
master cylinder. The kickback is felt on the brake 
pedal this time. When the force depressing the brake SOLENOID VALVES 

pedal is relieved while the ABS is functioning, the cut 
valve is opened and the pressure in the pressure 
reduction chamber is returned to the master cylinder 
side. As a result, the caliper fluid pressure is relieved. 

When high-pressure declines: 

The ABS control unit monitors the pressure in the high- 
pressure passage by means of the pressure switch sig- 
nals. The ABS control unit turns the ABS indicator light 
on, and stops the ABS when it detects an excessive drop 
in pressure in the high-pressure passage. 
When the pressure declined due to  leakage from the 
passage, for example, the pressure in chamber A de- 
clines, too, and the cut valve seat and sleeve retur 
toward chamber A. 
As a result, the valve at the sleeve end closes, whic 
hydraulically locks the back-pressure chamber an 
blocks the piston movement. Because the cut valv 
opens as the cut valve seat moves, this connects th 
brake fluid passage between the master cylinder an 
caliper for ordinary brake operation. 

/ 
PRESSURE DROPS 

(cont'd) 



Anti-lock Brake System (ABS) r Operation (cont'd) 

( Proportioning Control Valve Function: I 
The modulators for the rear brakes serve as proportion- 
~ n g  control valves to prevent the rear wheels f rom lock- 

I ing if the ABS malfunctions or  when the ABS is not acti- 
vated. When this function is not provided, the hydraulic 
pressure f rom the master cylinder and the hydraulic 2 
pressure to  the rear brake system are equal. 9 

V) 

If the fluid pressure is transmitted to  the rear brakes at 
z 1 the same rate as the front brakes. the rear wheels wi l l  a 

lock f i rst  because the rear axle load becomes lighter 
I 

when the brakes are applied. 3 
L 

To prevent the rear wheels from locking, the proportion- 5 
ing control valve function changes the distribution rate 2 of  the fluid pressure to the rear wheels when the pres- o 
sure in  the rear brake system exceeds the given value of 2 
the f lu id  pressure f rom the master cylinder. The f lu id  2 
pressure po in t  where the distribution rate changes is 
called the turning point. 

(FUNCTION PERFORMANCE CURVE) 

7 

FLUID PRESSURE WITHOUT PCV ,, 

FLUID PRESSURE WITH PCV 

TURNlNG POINT 

MASTER CYLINDER FLUID PRESSURE 

The cut valve seat in  the rear brake system has a shoulder between sections A and B. Section A, where pressure f rom the 
master cylinder is applied, has a smaller diameter than section B, where pressure f rom the rear brake caliper is applied. 
This design provides the proportioning control valve function as follows. 

1. When the f luid pressure f rom the master cylinder is below the turning point, the cut valve seat is pushed b y  the 
spring force and the cut valve is open. Therefore, the fluid pressure f rom the master cylinder is transmitted t o  the 
rear brake caliper side. Under these conditions, f luid pressure f rom the master cylinder is equal to  the pressure t o  the 
rear brake caliper, but because of the diameter difference between sections A and B, the force on the cut valve over- 
comes the spring force, moving the cut valve seat toward the cut valve slowly. 

I 2. When the fluid pressure t o  the rear brake caliper reaches the turning point, the cut valve is closed by the cut valve 
seat, blocking the fluid passage between the master cylinder side and rear wheel cylinder side. 

3. When the fluid f rom the master cylinder exceeds the turning point, the fluid pressure f rom the master cylinder rises, 
while the pressure t o  the rear brake caliper remains at the turning point value. As a result, the cut valve seat moves 
away f rom the cut valve and the cut valve opens. The passage between the master cylinder and caliper opens 
momentarily, but it is blocked again because the f luid pressure t o  the brake caliper rises, and the cut valve seat 
moves to  close the cut valve. As described above, when the pressure in the master cylinder is above the turning 
point, the cut valve seat reduces the pressure in  the rear brake caliper t o  the prescribed amount by repeating this pro- 
cess. 

SECTION I WHERE PRESS 

From MASTER CYLlNDER 
To REAR BRAKE CALIPER 

b e$ I 

SPRING FORCE 

I SURE FROM REAR CALIPER IS APPLIED. - I \  * 

I CUTVALVECLOSED 1 



Component Locations 

SERVICE CHECK CONNECTOR (2PI 

FAIL-SAFE RELAYS S INSPECTION CONNECTOR (6P) 

RIGHT-REAR WHEEL SENSOR 

FT-REAR WHEEL 
NSOR CONNECTOR 

UNDER-HOOD 
FUSE/RELAY B 

RIGHT-FRONT W -FRONT WHEEL SENSOR 
SENSOR CONNE 

RIGHT-REAR WHEEL 
FRONT WHEEL SENSOR CONNECTOR 

WHEEL SENSOR OR CONNECTOR 

GAUGE ASSEMBLY UNDER-HOOD FUSEIRELAY BOX 

ASS INDICATOR LIGHT 

UNDER-DASH FUSEIRELAY BOX "F22B1 Engine : lOOA HORN (20 A) FUSE 

UNDER-HOOD ABS FUSE/RELAY BOX 

OTOR (40 A) FUSE 

RIC MIRROR 
(7.5 A) FUSE 

ECU (ECM) (7.5 A) FUSE 

BACK-UP LIGHTSIMETER LIGHTS (10 A l  FUSE ABS UNIT (10 A) FUSE 



Circuit Diagram 

BACK-UP LIGHTSIMETER LIGHTS 

RIC MIRROR 

BRAKE SWITCH 
ON: Brake pedal depressed 

GAUGE ASSEMBLY 

UNDER-DASH FUSEIRELAY BOX 

IGNITION SWITCH 

REAR FAIL-SAFE 

U: 3P CONNECTOR 

PRESSURE SWITCH 

0: 14P CONNECTOR 

- 0: 2P CONNECTOR 
- - - 

G401, G403 G401, G403 G351 



ABS CONTROL UNIT 
ECM (SCSJ ECM (SG2) 

CONNECTOR 

- - 
G406 

WHEEL 
SENSORS 

0 : 26P CONNECTOR 
: 22P CONNECTOR 



ABS Control Unit Terminal Arrangement 

26P CONNECTOR 

26P CONNECTOR 

Terminal 
number 

1 

2 

3 

5 

10 

11 

12 

13 

14 

15 

17 

19 

24 

25 

26 

Wire 
color 

RED'BLU 

RED/BLK 

WHT/BLU 

RED 

GRN/RED 

BLK 

WHTIBLK 

YELNVHT 

GRN 

YEL 

BLUWHT 

BLK 

BLK 

TERMINAL 

Terminal name 

FL-IN (Front-left inlet 
solenoid valve) 

FR-IN (Front-rig ht 
inlet solenoid valve) 

R-IN (Rear inlet 
solenoid valve) 

CHG (Charge) 

SCS (Service check 
signal) 

PARK (Parking brake) 

FR-GND (Front-right 
solenoid valve ground) 

+B2 (+B2 power 

FL-OUT (Front-left 
outlet solenoid) 

FR-OUT (Front-right 
outlet solenoid valve) 

R-OUT (Rear outlet 
solenoid valve) 

MCK (Motor check) 

P-SW (Pressure 
switch) 

WARN 2 (Warning 
lamp) 

FL-GND (Front-left 
solenoid valve ground) 

L-GND (Logic 
ground) 

SIDE OF MALE TERMINALS 

Description 

Drives left-front inlet solenoid valve. 

Drives right-front inlet solenoid valve. 

Drives rear inlet solenoid valve. 

Detects engine operation. (Activates 
ABS control unit with engine ON.) 

Detects service check connector signal 
(diagnostic trouble code indication). 

Detects parking brake switch signal. 
(ABS indicator light is turned on when 
driving with signal ON.) 

Ground for the right-front inlet and 
outlet solenoid valves. 

Power source for ABS control unit 
control circuit. 
Power source for diagnostic trouble 
code memory. 

Drives left-front outlet solenoid valve. 

Drives right-front outlet solenoid valve. 

Drives rear outlet solenoid valve. 

Detects pump motor drive signal. 
(ABS indicator light is turned on if 
there is open or short circuit.) 

Detects pressure switch signal. 
(Switch turns ON at approx. 22,000 
kPa, 220 kgf/cm2, 3,100 psi and pump 
motor is stopped.) 

Drives ABS indicator light. 
(Shuts off the indicator light ground 
circuit inside the ABS control unit to  
turn off the light when the system is 
normal.) 

Ground for the left-front inlet and out- 
let solenoid valves. 

Ground for the ABS control unit con- 
trol circuits. 

NOTE: Standard voltage is 12 V. 

Signal 

a 
.S 
P, 

ON 

OFF 

I Ignition 
Switch ON I 

I Engine running: 12 V 
Engine stopped: 0 V 

Connected: 0 V 
Disconnected: 5 V 

ON: OV 
OFF: 12 V 

12 Va t  all times 

a 
.S 
o) 
c 

- 
OV 

- 
12V  

- 

$ 
g 
Z 
V) 

O V  

ON 

OFF 

ON 

OFF 

(S2izN) 
Motor 

ON: 12V  
OFF: 0 V 
(Open): 12 V 

; 
5 
5 
V) 

ON: OV 
OFF: 12 V 

Light ON: 0 V 
Light OFF: 12 V 

0 V 

ON 

OFF 

OV 

12V  



22P CONNECTOR 

FSR FLW-1 FLWI+) FRWI-1 FRWl+) R-GNO IG2 

13 14 15 16 18 2 0  22 
STOP RLWl+I RLWI-1 RRW(+) RRW(-) COMI-1 WARN1 PMR L-GNO, 

22P CONNECTOR 

Terminal 
number 

1 

2 

3 

4 

5 

10 

11 

12 

13 

14 

15 

16 

18 

20 

2 1 

22 

Wire 
color 

YEUGRN 

BRN 

GRNIBLU 

GRN 

GRNIBLK 

BLK 

YELIBLK 

GRN/WHT 

LT BLU 

GRY 

GRN/YEL 

BLUNEL 

BLWORN 

BLUlWHT 

YEURED 

BLK 

W 

Terminal name 

FSR (Fail-safe relay) 

FLW (-1 (Front-left 
wheel sensor, negative) 

FLW (+I  (Front-left 
wheel sensor, positive) 

FRW (-1 (Front-right 
wheel sensor, negative) 

FRW (+) (Front-right 
wheel sensor, positive) 

R-GND (Rear solenoid 
valve ground) 

IG2 (IG2 power 
source) 

STOP (Foot brake) 

RLW (+) (Rear-left 
wheel sensor, positive) 

RLW (-) (Rear-left 
wheel sensor, negative) 

RRW (+I (Rear-right 
wheel sensor, positive) 

RRW (-1 (Rear-right 
wheel sensor, negative) 

COM (-1 (Common 
negative) 

WARN 1 (Warning 
lamp) 

PMR (Pump motor 
relay) 

L-GND (Logic 
ground) 

U 

TERMINAL SIDE OF MALE TERMINALS 

Description 

Drives fail-safe relay. 
(Fail-safe relay is turned OFF to shut 
off the power source to the solenoid 
when problem occurs.) 

Detects left-front wheel speed. 
(Ground level) 

Detects left-front wheel speed. 

Detects right-front wheel speed. 
(Ground level) 

Detects right-front wheel speed. 

Ground for rear inlet and outlet 
solenoid valves. 

Detects ignition switch IG2 signal. 
(When IG2 is input, +B2 power source 
is switched to the power source for the 
ABS control unit (Vcc). Also IG2 moni- 
tors P-SW and MCK lines, and drives 
fail-safe relay.) 

Detects brake switch signal. 
(Prevents unnecessary ABS operation 
when the brake pedal is not depressed) 

Detects left-rear wheel speed. 
(Ground level) 

Detects left-rear wheel speed. 
(Ground level) 

Detects right-rear wheel speed. 

Detects right-rear wheel speed. 
(Ground level) 

Ground for ALB checker when it is con- 
nected. 

Drives ABS indicator light. 
(Shuts off the indicator light ground 
circuit inside the ABS control unit t o  
turn off the light when the system is 
normal.) 

Drives pump motor relay. 
(Pump motor relay is turned ON to 
drive the pump motor when P-SW OFF 
signal is detected.) 

Ground for the ABS control unit con- 
trol circuits. 

NOTE: Standard voltage is 12 V. 

Signal 

ON: 12 V 
OFF: 0 V 

No. - 
terminals 

NO. 4 - 5 
terminals 

When the wheel 
is turned at 
1 turnlsecond: 
70 mV or above 
on digital tester 
(AC range) 

(Reference) 
200 mVP-P or 
above on 
oscilloscope 

ON: 12 V 
OFF: 0 V 

ON: 12V 
OFF: 0 V 

No. 13 - 14 

NO. 15 - 16 
terminals 

When the wheel 
is turned at 
1 turnlsecond: 
70 mV or above 
on digital tester 
(AC range) 

(Reference) 
200 mVP-P or 
above on  
oscilloscope 

Light ON: 0 V 
Light OFF: 12 V 

ON: OV 
OFF: 12 V 



Troubleshooting Precautions 

ABS Indicator Light: 

The ABS indicator light comes on for three seconds and then goes off when the control unit detects no problem during the 
initial diagnosis right after the engine starts. 
However, the ABS indicator light can stay on for up to 40 seconds when the control unit starts to check for pump overrun, 
etc. during the initial diagnosis. 
The ABS indicator light comes on, and the ABS control unit memorizes the diagnostic trouble code (DTC) under certain 
conditions. 
r The parking brake is applied for more than 30 seconds while the vehicle is being driven. (DTC 2-71 

The transmission downshifted excessively. (DTC 4-1, 4-2) 
r The vehicle loses traction, and the front wheels spin for more than one minute when starting from a stuck condition on 

a muddy, snowly, or sandy road. (DTC 4-8) 
r The tires adhesion is lost due to excessive cornering speed. (DTC 5, 5-4.5-8) 
r The vehicle is driven on an extremely rough road. (DTC 8-11 

The vehicle is interfered by strong radio waves (noise), for example, illegal radio, etc. (DTC 8-21 

NOTE: If there is any trouble in the system, the ABS indicator light turns on during driving. 

Diagnostic Trouble Code (DTC): 

r When the control unit detects a problem and the ABS indicator light comes on, the control unit memorizes the DTC. 
r The control unit has three memory registers. When a problem occurs, the control unit stores the DTC in the first memo- 

ry register. If another problem occurs, or the same problem occurs again, the control unit moves the first DTC to the 
next memory register, and stores the second DTC in the first register. If there's a third problem occurrence, the two 
existing DTCs are moved up one register, and the third DTC is stored in the first register. If problems continue to occur, 
the oldest problem is moved out of the last register and lost, and the most recent problem is stored in the first register. 
When the same problem occurs three times, the same DTC is stored in all memory registers. 

r The most recent DTC is indicated first, and the oldest DTC is indicated last. 
r The DTCs are erased from the control unit when the ABS control unit +B2 power supply or connector is disconnected. 
r The control unit's memory can be erased by disconnecting the ABS B2 fuse for more than three seconds. 

Self -di agnosis: 

There are three self-diagnosises described below. 
@ Initial diagnosis: Performed right after the engine starts until the ABS indicator light goes off. 
@ Regular diagnosis: Continuously performed (under some conditions) after the ABS indicator light goes off until the 

engine stops. 
@ Individual part/system diagnosis: Diagnosis about a specific part/system under its operating conditions. 
The CPU (central processing unit) controls the following when it detects a problem during self-diagnosis: 
@ Turns the ABS indicator light ON. 
@ Turns the front and rear fail-safe relays off. 
@ Stops the ABS control. 
@ Stops the ABS pump. (The pump may work under some conditions.) 



Kickback and Pump Operation: I 
When the engine is started, the ABS control unit begins the initial diagnosis and operates the solenoid valve one time. 
The kickback may be felt when the brake pedal is depressed. 
When the ABS control unit detects the pressure switch OFF signal during the initial diagnosis, it operates the pump 
motor, and performs the pump motor over-run diagnosis and pump motor diagnosis. Therefore, there are two cases 
where the pump motor operates or does not operate after the engine is started. 
Normally, after the initial diagnosis, the pump motor operates based on the pressure switch signal, regardless of the 
vehicle speed. 

Troubleshooting: I 
When two or three DTCs are stored in the control unit, perform troubleshooting for the DTC that appears first. 
When a customer's reported problem cannot be verified on the car, ask the customer about the conditions when the 
ABS indicator light came ON, and test drive the car under those conditions, if possible. When the ABS indicator light 
does not come ON during the test, check for loose terminals and check by shaking the harnesses and connectors while 
following the flowchart. 
The connector terminal numbers are viewed from the wire side for the female terminals, and from the terminal side for 
the male terminals. 



Diagnostic Trouble Code (DTC) Indication 

1. Connect the SCS short connector to the service check connector under the glove box. 

DATA LINK 
CONNECTOR DP) 

Do not attach 

SCS SHORT CONNECTOR 
07PAZ - 0010100 

SERVICE CHECK 
CONNECTOR (2P) 

2. Turn the ignition switch ON, but do not start the engine. 

3. Record the blinking frequency of the ABS indicator light. The blinking frequency indicates the diagnostic trouble code 
(DTC). 

NOTE: Check the DTC carefully and record it. The memory of the DTC is erased if the connector is disconnected from 
the ABS control unit. 

GAUGE ASSEMBLY 

ABS INDICATOR LIGHT 



DTC Indication Pattern: 

Turn the ignition DTC: 4 - 2 DTC: 1 DTC: 7 - 2 

switch on Main Code: 4 Main Code: 1 Main Code: 7 
ABS Sub-code: 2 Sub-code: none Sub-code: 2 
lndicator - 

Second Second 5 Second 5 Second Second 
ause pause pause pause pause 

2 Seconds 

Turn the ignition switch ON. The ABS indicator light comes on for two seconds to check the bulb. 
The ABS control unit can memorize three DTCs (one, two or three problems). 
If you miscount the blinking frequency or if you recheck the blinking frequency, turn the ignition switch OFF then 
turn it ON to cycle the ABS indicator light again. 

4. Remove the SCS short connector. 

NOTE: The Malfunction lndicator Lamp (MIL) will stay on after the engine is started if the SCS short connector is con- 
nected. 

5. Remove the ABS B2 (15 A) fuse in the under-hood ABS fuselrelay box for at least three seconds to erase the ABS con- 
trol unit's memory. 



Diagnostic Troubleshooting Code (DTC) 

DIAGNOSTIC 
TROUBLE 

DIAGNOSTIC 

CODE 
PERIOD 

(DTC) DIAGNOSIS/ E cn 2 L!? L!? PROBLEM 
SYMPTOM 3 cn LOCATION PROBABLE CAUSE $ 

MAIN SUB- J S  Q S  .JZ 

CODE CODE 2 2  2 s  2 2  
z o  z~ C a  

ABS indicator Blown BACK-UP LIGHTSIMETER LIGHTS I10 A) fuse 
light does not Open circuit between the BACK-UP LIGHTSIMETER LIGHTS (10 A) fuse 
come on when and ABS indicator light 
ignition switch Blown ABS indicator light bulb 
is turned ON Open circuit between the ABS indicator light and ABS control unit 

Open circuit between the ABS control unit and body ground 
Poor body ground 
Faulty ABS control unit 

ABS indicator Blown R/C MIRROR (7.5 A) fuse 
light does not Open circuit between the under-dash fuselrelay box and ABS control 

- go off after unit. 
engine is started Open circuit between the battery and under-hood ABS fuselrelay box 

Blown ABS 82 (15 A) fuse 
Open circuit inside the under-hood ABS fuselrelay box 
Open circuit between the under-hood ABS fuselrelay box and ABS con- 
trol unit 
Faulty alternator 
Open circuit between the alternator and ABS control unit 
Short to  body ground in the WARN circuit between the ABS indicator 
light and ABS control unit 
Faulty ABS control unit 

Pressure switch stuck OFF 
Open circuit between the pressure switch and ABS control unit 
Open circuit in the P-SW circuit between the pressure switch and body 

ABS pump ground, or a poor ground 
- 

motor over-run O O Drop in pump discharge volume 
Leaking outlet valve 
Leaking relief valve 
ABS brake fluid leakage 
Faulty ABS control unit 

Open circuit or short to body ground between the RIC MIRROR (7.5 A) 
fuse and under-hood ABS fuselrelay box 
Open circuit or short to body ground in the PMR circuit inside the under- 
hood ABS fuse/relay box 
Faulty pump motor relay 
Open circuit or short to body ground in the PMR circuit between the 
under-hood ABS fuselrelay box and ABS control unit 
Open circuit between the battery and under-hood ABS fuselrelay box 
Blown ABS MOTOR (40 A) fuse 

@. @ pump motor 0 0 Blown ABS UNIT (10 A) fuse 
Open circuit or short to body ground in the motor drive circuit and MCK 
circuit inside the under-hood ABS fuselrelay box 
Open circuit or short to body ground in the MCK circuit between the 
under-hood ABS fuselrelay box and ABS control unit 
Open circuit or short to body ground between the under-hood ABS 
fuse/relay box and pump motor 
Faulty pump motor 
Open circuit between the pump motor and body ground or poor ground 
Faulty ABS control unit 

High pressure Leaking outlet valve @ leakage 0 
Leaking Poor contact relief in valve pressure switch circuit 

Pressure Short to body ground between the ABS control unit and pressure switch 

@ switch 
0 Pressure switch stuck ON 

Faulty ABS control unit 
Accumulator gas leakage 

@ M!Weysure 0 
Changed relief valve set pressure 
Rear outlet solenoid valve late to close 
Changed pressure switch set pressure 
Low fluid level in the master cylinder reservoir 
Open circuit between the BACK-UP LIGHTSIMETER LIGHTS (10 A) fuse 
and brake system light 
Blown brake system light bulb 
Open circuit or short to body ground between the brake system light and 
ABS control unit 

@ @ Parking brake 0 Short to body ground between the brake system light and parking brake 
Parking brake switch stuck ON 

switch 
Brake fluid level switch stuck ON 
Short to body ground between the brake system light and brake fluid 
level switch 
Faulty ABS control unit 



PROBABLE CAUSE WHEN SYMPTOM 
DOES NOT REAPPEAR 

Intermittent interruption in the MCK 
circuit 
lntermittent interruption in the pump 
motor relay drive circuit 
lntermittent interruption in the pump 
motor drive circuit 

Intermittent interruption in the pressure switch 
Intermittent interruption in the pressure 
switch circuit 

' The ABS indicator light may 
not come on in normal climate when it 
comes on in very cold climate. 

Driving with the parking brake 
applied -(No problem) 

. .- 

DESCRIPTION OF DIAGNOSIS 

The ABS indicator light is turned ON when the pump motor relay ON signal is detect- 
ed for more than 40 seconds while the ABS is not functioning. 

The ABS indicator light is turned on when battery voltage is detected at rhe MCK 
terminal while the pump motor relay OFF signal is detected. 
' The ABS indicator light is turned on when the 0 V is detected at the MCK terminal 

while the pump motor relay ON signal is detected. 

' The ABS indicator light is turned on when the frequent ONIOFF cycle of the pressure 
switch signal after the engine is started. until it is stopped. The count is erased 
when the ABS functions. 
' The ABS indicator light is turned on when the pressure switch ON signal is always 

detected at every initial diagnosis. 
The count is erased when the ABS control unit detects the pressure switch OFF signal. 

This diagnosis is performed when the pressure switch is OFF at the initial diagnosis. 
The pump motor is operated t o  turn the pressure swtch ON, then the solenoid valve 
is momentarily activated. The ABS indicator light is turned on if the pressure switch 
signal changes from ON to OFF. 

' The ABS indicator light is turned on when the parking brake ON signal is detected for 
more than 30 seconds while driving. 

REFER 
TO 

PAGE 

19-68 

19-70 

19-73 

19-75 

19-81 

19-83 

19-84 

19-85 

(cont'd) 



Diagnostic Troubleshooting Code (DTC) 

PROBABLE CAUSE 

DIAGNOSTIC DIAGNOSTIC 
TROUBLE PERIOD 

CODE 
IDTC) DIAGNOSIS1 E < v, E PROBLEM 

SYMPTOM 3 v, LC v, LOCATION 
MAIN SUB- A4 e 4  3 s  
CODE CODE sw 2 u  ='a 

k a  o a  g s  
Z E  Z E  L C 0  

~ i ~ h ~ -  Chipped pulser gear 

0 front Improperly installed wheel sensor 

0 Left- 
front 

Pulser 0 

0 @ Right- 
rear 

0 Left- 
rear 

Different dia- O meter tire 0 Different diameter tire installed 

@ Right- 
Open circuit, internal short or short t o  body ground in the wheel 
sensor 

front Open circuit or short to  body ground in the positive I +) wire be- 
tween the wheel sensor and ABS control unit 

@ Left- Open circuit or short t o  body ground in the negative ( - )  wire be- 
front tween the wheel sensor and ABS control unit 

@ Wheel sensor 0 0 Positive ( + )  wire shorted to  the negative ( - )  wire between the 

@ ~ i ~ h ~ -  wheel sensor and ABS control unit 
Loose connector or poor contact of terminals 
Improper wheel sensor air gap 
Faulty ABS control unit 

@ Left- Missing pulser 
rear Modulator does not decrease pressure properly 

Open circuit, internal short or short to  body ground in the wheel 
- Right' sensor system 

Left Rear brake drag 
- -~ 

Mod~llator does not  decrease pressure properly 

@ @ Rear wheel lock Right 
Faulty ABS control unit 

0 Left 

Front, 
Short t o  power in the relay drive circuit between the fail-safe relay 

- and ABS control unit 
rear Faulty relay drive transistor (ON1 in the ABS control unit 

Fail-safe relay stuck ON 

@ @ 'ail-safe relay 0 Front Short t o  power in the solenoid drive circuits between the fail-safe 
relay and ABS control unit 

0 Rear 

Fail-safe relay stuck OFF 

@ Right- Open circuit in the solenoid drive circuit between the under-hood 
front ABS fuselrelay box and ABS control unit 

Short to  body ground in the solenoid drive circuit between the 
solenoid and ABS control unit 

@ @ Solenoid 0  eft- Faulty solenoid drive transistor (ON) in the ABS control unit 
O front Short t o  power in the solenoid drive circuit between the solenoid 

and ABS control unit 
Faulty solenoid drive transistor (OFF) in the ABS control unit  

@ Short to  power in the drive circuit inside the solenoid 
Rear Short to  the outlet circuit in the inlet circuit between the solenoid 

and ABS control unit 

@ ABS function 0 Wheel sensor signal disappears at speeds of 6 mph (10 kmlh) or less 
Faulty ABS control unit 

@ @ CPU comparison 0 0 Faulty ABS control unit 

@ 
[ Integrated ] 

Circuit 0 Faulty ABS control unit 



PROBABLE CAUSE WHEN DESCRIPTION OF DIAGNOSIS REFER TO 
SYMPTOM DOES NOT REAPPEAR PAGE 

lntermittent interruption in the wheel The ABS indicator light is turned on when the wheel sensor signal is periodically 
sensor missing during driving. 

19-89 

(*No problem) The ABS indicator light may be turned on while driving when one, t w o  or three 
different diameter tires are installed. 19-89 
This diagnosis is not performed when the parking brake switch is ON. 

lntermittent interruption in the wheel The ABS indicator light is turned on when the wheel sensor signal is missing at 
sensor speeds of 6 mph ( 1 0  krnlh) or more. 19-90 
Wheel spin of both front wheels (only This diagnosis is not performed when the parking brake switch is ON. 
for DTC 4-8)-(No problem) 
The transmission downshifted 19-93 
excessively (only for DTC 4-1 and 
4-21 -(No problem) 

19-96 

19-99 

Intermittent interruption in the wheel ' The ABS indicator light is turned on when either or both rear wheels lock and 
sensor the wheel sensor signal is missing during driving. 
Wheel spin by operating the parking This diagnosis is not performed when the parking brake switch is ON. 
brake while the parking brake switch 
is stuck OFF 19-102 
Car spun-out- (No problem) 

The ABS indicator light is turned on when battery voltage is detected at the 
solenoid terminal before the fail-safe relays are turned on at the initial diagnosis. 19-104 

19-106 

19-109 

lntermittent interruption in the sole- Each solenoid valve is momentarily activated at the initial diagnosis and when 
noid valve drive circuit the car starts off. The ABS indicator light is turned on when battery voltage is 19.1 1 1  
lntermittent interruption in the sole- detected at the solenoid terminal. 
noid valve ground circuit The ABS indicator light is turned on when OV is detected at the solenoid termi- 
Intermittent interruption in  the fail- nal while the solenoid OFF signal is detected at the regular diagnosis. 
safe relay circuit 19-115 

19-122 

Intermittent interruption in the wheel The ABS indicator light is turned on when the ABS functions continuously. 
sensor 19-129 
Rough road driving-(No problem) 

(*No problem) The ABS indicator light is turned on when there is a difference between the 
CPU data. 19-130 

(*No problem) The ABS indicator light is turned on when there is a abnormality in the IC at the 19-130 
regular diagnosis. 



Troubleshooting 
- ABS Indicator Light Does Not Come On 

The ABS indicator light does not come on when the ignition switch is turned ON. 

When the ignition switch is turned ON, the ABS indicator light drive transistor in the ABS control unit is activated by self- 
bias and turns the ABS indicator light on. 
Possible causes for an ABS indicator light that does not come on: 

Blown BACK-UP LIGHTSIMETER LIGHTS (10 A) fuse 
Open circuit between the BACK-UP LIGHTSIMETER LIGHTS (10 A) fuse and ABS indicator light. 
Blown ABS indicator light bulb 
Open circuit between the ABS indicator light and ABS control unit 
Open circuit between the ABS control unit and body ground 
Poor body ground 
Faulty ABS control unit 

The ABS indicator light does not 
come on when the ignition switch 
is turned ON. 

NOTE: All indicator lights except the charging 
Check the BACK-UP LIGHTSJME- system indicator light will not come on when 
TER LIGHTS (10 A )  fuse in the the BACK-UP LIGHTSIMETER LIGHTS (10 A) 
under-dash fuselrelay box. I fuse is blown. 

Replace the fuse and recheck. 

I NOTE: Reinstall the fuse if it is OK. 

Disconnect the gauge assembly GAUGE ASSEMBLY 22P CONNECTOR 

I Turn the ignition switch ON. I 

Measure the voltage between the 
gauge assembly 22P connector 
No. 6 (YEL) terminal and body 
ground. 

Is there battery voltage? <* 
Check the ABS indicator light bulb 
in the gauge assembly. 

WIRE SIDE OF FEMALE TERMiNALS 

Repair open in the YEL wire be- 
tween the BACK-UP LIGHTSIME- 
TER LIGHTS (10 A) fuse and 
gauge assembly. 
Replace the under-dash fusehe- 
lay box. (Open circuit inside the 
fuselrelay box) 

I YES 
L I 

(To page 19-69} 

I 

Is the bulb OK? Replace the ABS indicator l ight 
bulb. 



(From page 19-68) 

Connect the gauge assembly 22P 
connector. GAUGE ASSEMBLY 16P CONNECTOR 

Connect the gauge assembly 16P 
connector No. 9 (BLUIWHT) termi- 
nal to body ground. 

WIRE SlDE OF FEMALE TERMINALS 
Does the ABS indicator light 
come on? 

Replace the printed circuit board 
in the gauge assembly. 

ABS CONTROL UNIT 22P CONNECTOR 
YES 

Turn the ignition switch OFF. 

Disconnect the ABS control unit 
22P and 26P connectors. 

ABS CONTROL UNIT 26P CONNECTOR 
Turn the ignition switch ON. 

Connect the ABS control unit 22P 
connector No. 20 (BLUWHT) termi- 
nal or 26P connector No. 24 (BLU/ 
WHT) terminal to body ground. 

WlRE SlDE OF FEMALE TERMINALS 

Does the ABS indicator light NO Repair open i n  the BLUlWHT wire 

come on? between the gauge assembly and 
ABS control unit. 

YES 

Connect the ABS control unit 22P 
and 26P connectors. 

Connect the ABS control unit 22P 
connector No. 22 (BLK) terminal 
or 26P connector No. 26  (BLK) 
terminal to body ground. 

Repair open i n  t he  t w o  BLK 
Does the ABS indicator light YES wires between the ABS control 

unit and body ground. 
Repair poor ground (G406) 

NO 

Check for loose ABS control unit 
connectors. If necessary, substi- 
tute a known-good ABS control 
unit and recheck. 



Troubleshooting 
- ABS Indicator Light Does Not Go Off 

The ABS indicator light does not go off after the engine is started 

When no problem is found during the initial diagnosis, the ABS control unit turns the ABS indicator light drive transistor 
off to  turn the ABS indicator light off. 
Possible causes for an ABS indicator light that does not go off, but no Diagnostic Trouble Code (DTC) is indicated: 

Blown RIC MIRROR (7.5 A) fuse 
Open circuit between the under-dash fuselrelay box and ABS control unit 
Open circuit between the battery and under-hood ABS fusehelay box 
Blown ABS B2 (15 A) fuse 
Open circuit inside the under-hood ABS fuselrelay box 
Open circuit between the under-hood ABS fuselrelay box and ABS control unit 
Faulty alternator 
Open circuit between the alternator and ABS control unit 
Short to  body ground in the WARN circuit between the ABS indicator light and ABS control unit 
Faulty ABS control unit 

- With engine running, ABS indi- 
cator light is ON. 

- With the SCS short connector 
connected (see page 19-62), 
no DTC is indicated. 

Start t h e  engine and  check t h e  
charging system indicator light. 

< - 

Does i t  g o  off? 
Check the charging system (see 
section 23). 

I IES 

I Turn the ignition switch OFF. I 

Is the fuse OK? Replace the fuse and recheck. 
UNDER-HOOD ABS FUSEIRELAY BOX 

YES 

I 

Check the ABS 82 (15 A) fuse in  
t h e  under-hood ABS fuselrelay 

Check the R/C MIRROR (7.5 A) fuse 
in the under-dash fuse/relay box. 

, 
Replace the fuse and recheck. 

NOTE: The IG2 power source is checked in  
this step, 

1 
ABS B2 (15 A) FUSE 

( YES 

(To page 19-71) NOTE: Reinstall the fuse if it is OK. 



(From page 19-70) UNDER-HOOD ABS FUSEIRELAY BOX 

+B TERMINAL 

M~~~~~~ the voltage between the 
under-hood ABS fuselrelay box 
+B terminal and body ground. 

NOTE: The +B2 line is checked from this 
FROM 
@ TER 

step. 

Repair open i n  the BLK wire be- 
tween the battery and under-hood 
ABS fuselrelay box. 

YES 

- 
UNDER-HOOD ABS FUSEIRELAY BOX 

Measure the voltage between the 
under-hood ABS fusehelay box 4P 
connector No. 3 (WHTIBLK) termi- 
nal and body ground. 

4P CONNECTOR 

ABS B2 (WHTIBLK) 

Replace the under-hood ASS fuse1 
relay box. 

YES 
WIRE SlDE OF FEMALE TERMINALS 

Disconnect the ABS control unit 
22P and 26P connectors. 

" 
ABS CONTROL UNIT 26P CONNECTOR 

Measure the voltage between the 
ABS control unit 26P connector 
No. 13 (WHTIBLKI terminal and 
body ground. WIRE SIDE OF FEMALE TERMINALS 

Is there battery voltage? 

YES 

Repair open in the WHTIBLK wire 
between t he  under-hood ABS 
fuselrelay box and ABS control 
unit. 

NOTE: The WARN line is checked in this 

Turn the ignition switch ON. 
step with the ABS control unit connec- 
tors disconnected. 

Does the ABS indicator light YES 
come on? 

Repair short t o  body ground in the 
BLUIWHT wire between the ABS 
indicator l ight  and ABS control 
unit. 

NO 

(To page 19-72) 

(cont'd) 



Troubleshooting 
- ABS Indicator Light Does Not Go Off (cont'd) I 

(From page 19-71) ABS CONTROL UNIT 22P CONNECTOR I 

Repair open in the YELIBLK wire 
between the RIC MIRROR (7.5 A) 
fuse i n  the under-dash fuselrelay 

Measure the voltage between the 
ABS control unit 22P connector 
No. 11 (YELIBLK) terminal and 
body ground. 

/ box and ABS control unit. I 

NOTE: The IG2 l ine is checked in  this 
step. 

WIRE SIDE OF FEMALE TERMINALS I I 

I ABS CONTROL UNlT 26P CONNECTOR 1 

Start the engine. s CHG (WHTIBLU) 
I 

No. 5 (WHTIBLU) terminal and 
body ground. 

- - I 1 1 4 j 1 5 j 1 6 [ 1 7 i / i 1 9 ~ ~ 4 i 2 5 j 2 6 1  I 

4 WIRE SlDE OF FEMALE TERMINALS 

Measure the voltage between the 

I 
NO Repair open in the WHTlBLU wire 

- between the alternator and ABS 
control unit. 

YES 

NOTE: The CHG line is checked in this L! I, 

Check for loose ABS control unit 
connectors. If necessary, substi- 
tute a known-good ABS control 
unit and recheck. 



- ABS Pump Motor Over-run I 
Diagnostic Trouble Code (DTC) 1: ABS Pump Motor Over-run I 
NOTE: The ABS indicator light comes on twice; once for two seconds during the bulb check, then again, indicating DTC 1. I 
The ABS control unit monitors the pump motor relay drive signal during the initial diagnosis and individual diagnosis when 
the ABS is not functioning. 
When the ABS control unit detects the drive signal for 40 seconds, it turns the pump motor relay off and keeps the ABS 
indicator light on. When the ABS control unit detects the drive signal for 40 seconds after the ABS indicator light went off, 
the control unit turns the ABS indicator light on again. 
Possible causes: 

Pressure switch stuck OFF 
a Open circuit between the pressure switch and ABS control unit 
a Open circuit in  the P-SW circuit between the pressure switch and body ground, or a poor ground 
a Drop in pump discharge volume 
a Leaking outlet valve 

Leaking relief valve 
Brake fluid leakage on the ABS operation system 

a Faulty ABS control unit 

- With engine running, ABS indi- 
cator light is ON. 

- With the SCS short connector 
connected (see page 19-62), 
DTC 1 is indicated. 

Start the engine and let it run for 
I minute. 

Does the pump motor run for 
40 seconds and does the ABS 
indicator light come on? 

I YES 

I Check the reservoir fluid level. I 

RESERVOIR 
NO 

The vehicle is OK at this time. 

MAX. (UPPER) 
LEVEL LINE 

I 

Replace the modulator nuit. 
(Brake fluid leakage) 

YES 

(TO pagk 19-74) 

(cont'd) 
I 



Troubleshooting 
- ABS Pump Motor Over-run (cont'd) 

(From page 19-73) 

Turn the ignition switch OFF. 

Disconnect the modulator uni t  
14P connector. MODULATOR UNlT 14P CONNECTOR 

Check for continuity between the 
modulator unit 14P connector No. 4 
(YEL) and No. 11 (BLK) terminals. 

YES 

Replace the modulator unit. 
Pressure switch stuck OFF 
Drop in pump discharge volume 
Leaking outlet valve . Leaking releif valve 

WIRE SlDE OF FEMALE TERMINALS 

Turn the ignition switch ON. 
MODULATOR UNlT 14P CONNECTOR 

Measure the voltage between the 
modulator  uni t  14P connector 
No. 4 (YEL) terminal and body 
ground. 

Repair open in  the BLK wire be- 
tween the pressure switch and 
body ground, or poor ground. 

NO TERMINAL SIDE OF MALE TERMINALS 

Measure the voltage between the 
ABS control unit 26P connector 
No. 19 (YEL) terminal and body 
ground. 

ABS CONTROL UNIT 26P CONNECTOR 

YES 
Is there battery voltage? 

Repair open in YEL wire between 
the pressure switch and ABS con- 
trol unit. 

NO 

- WIRE SIDE OF FEMALE TERMINALS 

Check for loose ABS control unit 
connectors. If necessary. substi- 
tute a known-good ABS control 
unit and recheck. 

t 



- ABS Pump Motor 

Diagnostic Trouble Code (DTC) 1-2: ABS Pump Motor Diagnosis 

The ABS control unit checks the conditions at the pump motor relay drive (PMR) terminal and motor check (MCK) terminal 
during the initial diagnosis and regular diagnosis. 
When the ABS control unit detects the following conditions during the diagnosis, it keeps the ABS indicator light on. 
When the following conditions are detected after the ABS indicator light goes off, the ABS control unit turns the ABS indi- 
cator light on again. 

Battery voltage at the MCK terminal with an OFF signal at the PMR terminal 
0 V at the MCK terminal with an ON signal at the PMR terminal 

Possible causes: 
Open circuit or short to body ground between the R/C MIRROR (7.5 A) fuse and under-hood ABS fuselrelay box 
Open circuit or short to body ground in the PMR circuit inside the under-hood ABS fuselrelay box 
Faulty pump motor relay 
Open circuit or short to  body ground in the PMR circuit between the under-hood ABS fuselrelay box and ABS control unit 
Open circuit between the battery and under-hood ABS fusejrelay box 
Blown ABS MOTOR (40 A) fuse 
Blown ABS UNlT (10 A) fuse 
Open circuit or short to  body ground in the motor drive circuit and MCK circuit inside the under-hood ABS fusejrelay box 
Open circuit or short to  body ground in the MCK circuit between the under-hood ABS fuselrelay box and ABS control unit 
Open circuit or short to body ground between the under-hood ABS fuselrelay box and pump motor 
Faulty pump motor 
Open circuit between the pump motor and body ground or poor ground 
Faulty ABS control unit 

UNDER-HOOD ABS FUSEIRELAY BOX 
I I / - With engine running, ABS in- 

dicator light is ON. 
+B TERMIYAL ABS MOTOR (40 A) FUSE 

/ 
1 - With  the^^^ short connector I FZZ%WI II-~-- 

fuse in the under-hood ABS fuse/ 

/ connected (see page 19-62). 
DTC 1-2 is indicated. 

relay box. / ABS PUMP M ~ T O R  RELAY 

ABS UNlT 110 A) FUSE 

Replace the fuse and recheck. 

YES 

Check the ABS UNlT (10 A) fuse 
in the under-hood ABS fuselrelay 
box. 

I 

Replace the fuse and recheck. 

YES NOTE: Reinstall the fuse if it is OK. 

(To page 19-76) 

(cont'd) 



Troubleshooting 

r ABS Pump Motor (cont'd) 

Remove the ABS pump motor re- 
lay and check it (see page 19-144) 

Is the relay OK? 

NOTE: If the relay is stuck ON, the motor 
may be damaged. 
Check the pump motor operation. 

Bleed high pressure f luid f rom 
the modulator unit bleed screw 

I 1 (see page 19-134). 

Connect the ABS pump motor re- 
lay connector +B and MOTOR ter- 
minals with a jumper wire for 1 
second. 

+B TERMINAL 

ABS PUMP MOTOR RELAY CONNECTOR 
\ / 

I 

Does the pump motor run? (To page 19-78) 
To pump motor drive circuit check 

Remove the jumper wlre. 

Disconnect the under-hood ABS 
fuselrelay box 3P connector. 

I Turn the ignition switch ON. / 

Measure the voltage between the 
ABS pump motor relay connector 
MOTOR termina l  and body 
ground. 

I 

Is there battery voltage? (To page 19-79) 
To motor check (MCK) circuit check 

I 

/ 
JUMPER WIRE 

UNDER-HOOD ABS FUSEIRELAY BOX 

ABS PUMP MOTOR RELAY CONNECTOR 
I 

MOTOR TERMINA~ h 

(To page 19-77) 



(From page 19-76) 

UNDER-HOOD ABS FUSEIRELAY BOX 
3P CONNECTOR 

Measure the voltage between the 
under-hood ABS fuselrelay box 
3P connector No. 2 (YEUBLK) ter- 
minal and body ground. 

NOTE: The ABS pump motor relay coil circuit 
is checked beginning with this step. 

IG2 (YELIBLK) 

NO 
Is there battery voltage? 

YES 

Repair open in  the YELIBLK wire 
between the RIC MlRROR (7.5 A) 
fuse in the under-dash fuselrelay 
box and the under-hood ABS fusel 
relay box. WIRE SIDE OF FEMALE TERMINALS 

Connect the under-hood ABS fuse/ 
relay box 3P connector. 

Install the ABS pump motor relay. 

Does the ABS pump motor 
YES (TO page 19-80) 

relay operate To short to body ground check of the 
ABS pump motor relay coil circuit UNDER-HOOD ABS FUSEIRELAY BOX 

3P CONNECTOR 
N 0 

Measure the voltage between the 
under-hood ABS fuselrelay box 
3P connector No. 3 (YEURED) ter- 

NOTE: Open circuit in the ABS pump motor PMR (YELIRED) 
relay coil circuit is checked beginning with 
this step. 

minal and body ground. 7' 
NO 

Is there battery voltage? 
Replace the under-hood ABS fusel 
relay box. 
(Open circuit inside the box) 

WIRE SIDE OF FEMALE TERMINALS 

YES 

ABS CONTROL UNIT 22P CONNECTOR 
Measure the voltage between the 
ABS control unit 22P connector 
NO. 21 (YELIRED) terminal and 
body ground. 

PMR (YELIRED) 
Repair open in the YELIRED wire 
between the under-hood ABS fusel 
relay box and ABS control unit. 

YES 

WlRE SlDE OF FEMALE TERMINALS 

Reconnect the connectors proper- 
ly, bleed high pressure fluid and 
start  the  engine. If DTC 1-2 i s  
stored again, replace the ABS con- 
trol unit. 

NOTE: Add the brake fluid if the fluid level is 
lower than the MIN line. 

(cont'd) 



Troubleshooting 

r ABS Pump Motor (cont'd) 

I (From page 19-76) UNDER-HOOD ABS FUSE/RELAY BOX 

Measure the voltage between the 
under-hood ABS fuselrelay box 3P 
connector No. 1 (WHTIBLU) ter- 
minal and body ground. 

FROM BAlTERY @ TERMINAL +B TERMINAL 

NOTE: Connect the ABS pump motor relay 
connector +B and MOTOR terminals with a 
jumper wire. 

Measure the voltage between the 
under-hood ABS fuselrelay box 
battery +B terminal  and body 
ground. 

Is there battery voltage? 
Replace the under-hood ABS fuse1 
relay box. 

NOTE: The ABS pump motor drive circuit is 
checked beginning with this step. 

Disconnect the ABS pump motor 
2P connector. 

UNDER-HOOD ABS FUSEIRELAY BOX 
3P CONNECTOR 

MOTOR +B 
(WHTiBLU) 

NO 
Is there battery voltage? 

WlRE SlDE OF FEMALE TERMINALS 

Repair open in the BLK wire be- 
tween the  battery and under- 
hood ABS fuselrelay box. 

YES 9 MOTOR TERMINAL ' 1- 
JUMPER WlRE 

YES 

I 

Measure the voltage between the 
ABS pump motor 2P connector 
No. 1 (WHTIBLU) and No. 2 (BLK) 
terminal. 

Measure the voltage between the 
ABS pump motor 2 P  connector 
No. 1 (WHT/BLU) terminal and 
body ground. 

I pump motor. I 

ABS PUMP MOTOR 2P CONNECTOR 

MOTOR +B 

WlRE SlDE OF FEMALE TERMINALS 

MOTOR +B (WHTIBLU) FTD 

Repair open i n  t he  WHTIBLU 
wi re  between the  under-hood 
ABS fuse l re lay  box  and ABS 

Repair open in the BLK wire be- 
tween the  ABS pump motor  
and body ground. 

T 

I . Repair poor ground (G351). I 

Replace the ABS pump motor. 



(From page 19-76) 

I 
UNDER-HOOD ABS FUSEIRELAY BOX 
4P CONNECTOR 

Disconnect the under-hood ABS 
fuselrelay box 4P connector. 

NOTE: The motor check (MCK) circuit is 
checked beginning with this step. 

MCK (GRN) 

Measure the voltage between the 
under-hood ABS fuselrelay box 
4P connector No. 2 (GRN) termi- 
nal and body ground. 

WIRE SIDE OF FEMALE TERMINALS 

YES 
Is there battery voltage? 

Replace the under-hood ABS fuse1 
relay box. 
(Open circuit inside the box) 

N 0 

ABS CONTROL UNIT 26P CONNECTOR 

Measure the voltage between the 
ABS control unit 26P connector 
No. 17 (GRN) terminal and body 
ground. 

Repair open in  the GRN wire be- 
tween the under-hood ABS fuse1 
relay box and ABS control unit. 

N 0 

WIRE SIDE OF FEMALE TERMINALS 

Check for loose ABS control unit 
connectors. If necessary, substi- 
tute a known-good ABS control 
unit and recheck. 

(cont'd) 



Troubleshooting 
- ABS Pump Motor tcont'd) 

(From page 19-77) 

.Short to body ground in the ABS pump 
motor relay coil circuit is checked begin- 
ning with this step. 

I f  the motor relay coil is shorted to  body 
Disconnect the under-hood ABS ground, the motor may be damaged. 
fuselrelay box 3P connector. Check the pump motor operation. UNDER-HOOD ABS FUSEIRELAY BOX 

Check for continuity between the 
ABS pump motor relay connector 
PMR terminal and body ground. 

Disconnect the ABS control unit 
22P connector. 

YES 
Is there continuity? 

Check for continuity between the 
ABS control unit 22P connector 
No. 21 (YELIRED) terminal and 
body ground. 

Replace the under-hood ABS fuse/ 
relay box. 
(Short circuit inside the box) 

Repair short t o  body ground i n  
the YELIRED wire between the 
under-hood ABS fuselrelay box 

NO 

I and ABS control unit. 

PMR TERMINAL '0 

ABS CONTROL UNIT 22P CONNECTOR 

PMR (YELIRED) 

I WIRE SIDE OF FEMALE TERMINALS 

Check for loose ABS control unit 
connectors. If necessary, substi- 
tute a known-good ABS control 
unit and recheck. 



- High Pressure Leakage 

Diagnostic Trouble Code (DTC) 1-3: High Pressure Leakage Diagnosis I 
The ABS control unit counts the number o f  times that the ABS pump motor operates and stops during regular diagnosis. 
When the ABS pump motor repeatedly operates and stops, the ABS control unit determines that the high pressure system 
is leaking and turns the ABS indicator l ight on. 
This count is reset when the ABS functions. 
Possible causes: 

Leaking outlet valve 
Leaking relief valve 
Poor contact in pressure switch circuit 

-With engine running, ABS in- 
dicator light is ON. 

-With the SCS short connector 
connected (see page 19-62), 
DTC 1-3 is indicated. 

Check the modulator unit for 
brake fluid leakage. 

Start the engine. s 
YES 

Is there leakage? 
Tighten the modulator unit fit- 
ting, or replace the modulator 
unit if it cannot be repaired. 

Restart the engine. 

NO 

Does the ABS pump motor YES 

operate? 

I 
I (cont'd) 

(To page 19-82) 

19-81 

Turn the ignition switch OFF after 
the ABS pump motor stops, and 
wait for 30 minutes. 

Does the ABS pump motor YES 

operate? 

NOTE: This step lets the accumulator gas 
cool. 

Wait until the ABS pump motor 
stops. 

NO 



Troubleshooting 
- High Pressure Leakage (cont'd) 

(From page 19-81) 

Turn the ignition switch OFF. 

I 

Intermittent failure, system is OK 
at this time. 
Check for loose connectors and 
terminals in the pressure switch 
circuit. 

I MODULATOR UNIT 14P CONNECTOR 
Disconnect the modulator unit 
14P connector. 

P-SW (YEL) 

After 30 minutes, check for conti- 
nuity between the modulator unit 
14P connector No. 4 (YEL) and 
No. 11 (ELK) terminals. 

Replace the modulator unit. 
Is there continuity? Leaking outlet valve 

Leaking relief valve WIRE SIDE OF FEMALE TERMINALS 
YES 



- rressure awlrcn 

Diagnostic Trouble Code (DTC) 1-4: Pressure Switch Diagnosis 

The ABS control unit momentarily activates the outlet solenoid valve and counts the number of times that the pressure 
switch signal is ON during the initial diagnosis. 
When the ABS control unit does not detect the pressure switch OFF signal at all when the engine is started and stopped 
repeatedly, it keeps the ABS indicator light on. The count of the pressure switch ON signals is reset when the ABS control 
unit detects the pressure switch OFF signal. 
Possible causes: 

Short to body ground between the ABS control unit and pressure switch 
Pressure switch stuck ON 
Faulty ABS control unit 

-With engine running, ABS in- 
dicator light is ON. 

-With the SCS short connector 
connected (see page 19-62), 
DTC 1-4 is indicated. 

Bleed the high pressure brake 
f lu id  f r om the modulator  uni t  
(see page 19-134). 

MODULATOR UNlT 14P CONNECTOR 

Disconnect the modulator unit 
14P connector. 

P-SW (VEL) 

Check for continuity between the 
modulator  uni t  14P connector 
No. 4 (YEL) and No. 11 (BLK) ter- 
minals. 

Is there continuity? 

NO 

Visually inspect the modulator 
w i re  harness. I f  t he  harness is 
OK, replace the modulator unit. 
(Pressure switch stuck ON) 

WIRE SIDE OF FEMALE TERMINALS 

Disconnect the ABS control unit 
26P connector. 

ABS CONTROL UNIT 26P CONNECTOR 

Check for continuity between the 
ABS control unit 26P connector 
No. 19 (YEL) terminal and body 
ground. 

YES 
Is there continuity? 

Repair short t o  body ground i n  
the YEL wire between the ABS 
control unit and modulator unit. 

NO 
WIRE SlDE OF FEMALE TERMINALS 

connectors. If necessary, substi- 
tute a known-good ABS control 



Troubleshooting 
- High Pressure System 

Diagnostic Trouble Code (DTC) 1-8: High Pressure System Diagnosis I 
When the ABS control unit detects the pressure switch OFF signal during the initial diagnosis, it drives the ABS pump 
motor until the pressure switch turns ON. Then, it momentarily activates the outlet solenoid valve and monitors the pres- 
sure switch signal. 
The ABS control unit keeps the ABS indicator light on if it detects the pressure switch OFF signal at this time. 
Possible causes: 

Accumulator gas leakage 
Changed relief valve set pressure 
Rear outlet solenoid valve late to close 
Changed pressure switch set pressure 

-With engine running, ABS in- 
dicator light is ON. 

-With the SCS short connector 
connected (see page 19-62), 
DTC 1-8 is indicated. 

RELIEF PLUG 

I 
Replace the modulator unit. 

Is the plug OK? (Accumulator gas leakage) 

YES 

Start the engine and al low it to NOTE: If there is a problem, the ABS pump 
run until the ABS indicator light motor should operate the second or th i rd 
goes off, then stop the engine. time you start the engine. 
Repeat this procedure 10 times. The ABS pump motor operates for a short 

time. 

I 

Intermittent failure, the system 
Does the ABS indicator light 
go off each time the engine is 

YES is OK at this time. 
Replace the modulator unit i f  

started? the symptom appears again. 
I 

Confirm the ABS code (see page 
19-62). 

I 
Perform the appropriate trouble- 

Is code 1-8 indicated? shooting flowchart for the code. 
L 

YES 
I I 

Replace the modulator unit. 
Accumulator gas leakage 
Relief valve set pressure out of 
spec 
Rear outlet solenoid valve late 
to close 
Pressure switch set pressure 
out of spec 



- Parking Brake 

Diagnostic Trouble Code (DTC) 2-1: Parking Brake Diagnosis I 
The ABS control unit  monitors the parking brake signal during the regular diagnosis (during driving). 
It turns the ABS indicator l ight o n  if i t  detects the parking brake ON.signal for 30 seconds. 
Possible causes: 

Driving wi th  the parking brake applied 
Low f luid level i n  the master cylinder reservoir 
Open circuit between the BACK-UP LIGHTSIMETER LIGHTS (10 A) fuse and brake system light 
Blown brake system light bulb 
Open circuit or  short to  body ground between the brake system light and ABS control unit 
Parking brake switch stuck ON 
Short to  body ground between the brake system light and parking brake switch 
Brake f luid level switch stuck ON 
Short t o  body ground between the brake system light and brake fluid level switch 
Faulty ABS control unit 

-With engine running, ABS in- 
dicator light is ON. 

-With the SCS short connector 
connected (see page 19-62), 
DTC 2-1 is indicated. I 
Turn the ignition switch ON. 0 

Pull up the parking brake lever. 

< Does the brake system light 
come on? (To page 19-87) 

Remove the gauge assembly (see 
section 231, then disconnect the 
gauge assembly 14P connector. 

Measure the voltage between the 
gauge assembly 14P connector 
No. 5 (YEL) terminal and body 
ground. 

Repair open in the YEL wire be- 
tween  t h e  BACK-UP LIGHTS1 
METER LIGHTS (10 A) fuse and 
gauge assembly. 

Check the brake system light bulb. 

I 

Is the bulb OK? Replace the brake system light 
bulb. 

YES 

GAUGE ASSEMBLY 14P CONNECTOR 

WIRE SIDE OF FEMALE TERMINALS 9 

IGl (VELI 

I 
(To page 19-86) 

A 

1 0 ~ 1 1  
5 /  4 

9 7 12// 

1 2 3  

8 



Troubleshooting 
Parking Brake (cont'd) 

(From page 19-85) 



(From page 19-85) 

r Release the parking brake lever. I 

ABS CONTROL UNIT 26P CONNECTOR 

I Test drive the car at speeds of 
Does the brake system light YES 6 mph  (10 kmlh)  o r  mo re  f o r  

more than 30 seconds. 
I 

WIRE SIDE OF FEMALE TERMINALS Y 

Does the ABS indicator light NO The probable cause was driving 

come on? 
w i t h  the  parking brake applied 
for more than 30 seconds. 

) YES 
I I 

Measure the voltage between the 
ABS control unit 26P connector 
No. 11 (GRN/RED) terminal and 
body ground. 

Replace t he  ABS cont ro l  uni t .  
(Open circuit inside the unit) 

I NO 
Is there battery voltage? - 

Repair open in the GRNlRED wire 
between the gauge assembly and 
ABS control unit. 

Disconnect the brake fluid level I switch connectors. 

YES 

Check the front brake pad thick- 
ness and brake system for leaks. 
I f  there are no  problems, refi l l  
the master cylinder reservoir t o  

YES the correct level. 

I 

Does the brake system light YES 

go off? 
Replace t h e  brake f l u i d  leve l  
switch. (Switch stuck ON) 

NO 

(To page 19-88) 





- Pulser/Different Diameter Tire I 
Diagnostic Trouble Code (DTC) 3-1 t o  3-8: Pulser Diagnosis I 
The ABS control unit monitors the wheel sensor signals during the regular diagnosis (during driving). 
It turns the ABS indicator light on i f  it detects a periodic change i n  the wheel sensor signal of each wheel caused by a 
chipped pulser gear, etc. 
Possible causes: 

Chipped pulser gear 

Diagnostic Trouble Code (DTC) 3-12: Different Diameter Tire Diagnosis 

The ABS control unit detects the wheel sensor signal speed during the regular diagnosis (during driving). 
This diagnosis is not performed when the parking brake switch signal is ON. 
The ABS control unit may turn the ABS indicator light on when one or more different diameter tires are installed. 



Troubleshooting 

r Right-front Wheel Sensor 

I Diagnostic Trouble Code (DTC) 4-1: Right-front Wheel Sensor Diagnosis 

The ABS control unit monitors the wheel sensor signal during the regular diagnosis (at speeds of 6 mph (10 kmfh) or 
more). This diagnosis is not performed when the parking brake signal is ON. 
The ABS control unit turns the ABS indicator light on if it detects that there is no wheel sensor signal from the right-front 
wheel. 
Possible causes: 

Open circuit, internal short or short t o  body ground in the right-front wheel sensor 
Open circuit or short to body ground in the positive (+) wire between the right-front wheel sensor and ABS control unit 
Open circuit or short to body ground i n  the negative (-) wire between the right-front wheel sensor and ABS control unit 
Positive (+) wire shorted to the negative (-) wire between the right-front wheel sensor and ABS control unit 
Loose connector or poor contact of terminals 
Improper right-front wheel sensor air gap 
Faulty ABS control unit 
Missing right-front pulser 
Modulator does not decrease pressure properly 
Wheel lock by downshift 

- With engine running. ABS in- 
dicator light is  ON. - With the SCS short connector 
connected (see page 19-62), 
DTC 4-1 is indicated. 

Disconnect the right-front wheel 
sensor 2P connector. 

I 

Measu're the resistance between 
the wheel sensor 2P connector 
No. 1 and No. 2 terminals. 

wheel sensor 2P connector No. 2 

I 

Is there 700 - 1,100 !2? 
Replace t he  r ight- f ront  whee l  
sensor. 

Disconnect the ABS control unit I 2 2 ~  connector. 

YES 

I 

I < Is there continuity? 
YES 

Check for continuity between the 
ABS control unit 22P connector 
No. 5 (GRNJBLK) terminal and 
body ground. 

Replace t he  r igh t - f ron t  wheel  
sensor. 

Is there continuity? h 
NOTE: Check with the wheel sensor 2P 
connector disconnected. 

RIGHT-FRONT WHEEL SENSOR 
PP CONNECTOR 

+ 
WIRE SIDE OF FEMALE TERMINALS 

ABS CONTROL UNIT 22P CONNECTOR 

I I FRW I+) (GRNIBLK) 

Repair short t o  body ground i n  11 the GRNIBLK wire between the 9 WIRE SIDE OF E W E  TERMINALS 

ABS control unit and right-front 
wheel sensor. 

(To page 19-91) 



(From page 19-90) 
ABS CONTROL UNIT 22P CONNECTOR 

Check for continuity between the 
ABS control unit 22P connector 
No. 4 (GRN) terminal and body 
ground. 

Repair short t o  body ground i n  

Is there continuity? the GRN wire between the ABS 
con t ro l  u n i t  a n d  r i gh t - f r on t  

NO wheel sensor. FRW (+) (GRNIBLK) 

Connect the right-front wheel sen- 
sor 2P connector. 

Measure the resistance between 
the ABS control unit 22P connec- 
tor No. 4 (GRN) and No. 5 (GRNI 
BLK) terminals. 

Connect the ABS control unit 22P 

(To page 

connector No. 5 (GRN/BLK) ter- 
minal to body ground. 

YES 

Disconnect the right-front wheel 
sensor 2P connector. 

RIGHT-FRONT WHEEL SENSOR 
2P CONNECTOR %(+ GRNIBLK) 

TERMINAL SIDE OF a 
MALE TERMINALS 

Check for continuity between the 
wheel sensor 2P connector No. 2 
(GRNIBLK) terminal  and body 
ground. 

NOTE: Check with the ABS control unit 
22P connector disconnected. 

Is there continuity? 
Repair open in the GRNlBLK wire 
between t he  ABS control  un i t  
and right-front wheel sensor. 

YES 

Repair open in the GRN wire be- 
tween the ABS control unit and 
right-front wheel sensor. 

19-92) (cont'd) 



Troubleshooting 

r Right-front Wheel Sensor tcont'd) 

I (From page 19-91) I 

Measure the right-front wheel sen- 

Connect the  ALB checker t o  the 
ABS inspect ion connector  (see 
page 19-131). 

Is the air gap OK? 

Start the engine. J 

Correct the right-front wheel sen- 
sor air gap (see page 19-145). 

Turn the Mode Selector switch to  
"5". 

YES 

Depress the  brake pedal f i rm ly  
and hold it. 

I 
Push the Start Test switch. 

I 

Can the wheel be rotate Replace the modulator unit. 
I 

Confirm that the right-front wheel 
can be rotated by hand while the 
ABS is functioning. 

I YES 

NOTE: This step requires an assistant. 

Intermittent failure, the system 
is OK at this time. 
Wheel lock by downshift. 
Test drive the car. If the symp- 
tom reappears, replace the ABS 
control unit. 



- Left-front Wheel Sensor 

Diagnostic Trouble Code (DTC) 4-2: Left-front Wheel Sensor Diagnosis I 
The ABS control unit monitors the wheel sensor signal during the regular diagnosis (at speeds of 6 mph (10 km/h) or 
more). This diagnosis is not performed when the parking brake signal is ON. 
The ABS control unit turns the ABS indicator light on if it detects that there is no wheel sensor signal from the left-front 
wheel. 
Possible causes: 

Open circuit, internal short or short to body ground in the left-front wheel sensor 
Open circuit or short to body ground in the positive (+) wire between the left-front wheel sensor and ASS control unit 
Open circuit or short to body ground in the negative (-1 wire between the left-front wheel sensor and ABS control unit 
Positive (+)wire shorted to the negative (-) wire between the left-front wheel sensor and ABS control unit 
Loose connector or poor contact of terminals 
Improper left-front wheel sensor air gap 
Faulty ABS control unit 
Missing left-front pulser 
Modulator does not decrease pressure properly 
Wheel lock by downshift 

- With engine running, ABS in- 
dicator light is ON. 

- With the SCS short connector 
connected (see page 19-62), 
DTC 4-2 is indicated. 

Disconnect the left-front wheel 
sensor 2P connector. 

Measure the resistance between 
the wheel sensor 2P connector 
No. 1 and No. 2 terminals. 

Check for continuity between the 
wheel sensor 2P connector No. 2 

Is there 700 - 1,100 0? 

1 

Is there continuity? Replace the left-front wheel sen- 
sor. 

Replace the left-front wheel sen- 
sor. 

Disconnect the ABS control unit 
22P connector. ! 

YES 

Check for continuity between the 
ABS control unit 22P connector 
No. 3 (GRN/BLU) terminal and 
body ground. '- NOTE: Check with the wheel sensor 2P 

connector disconnected. 

I wheel sensor. 

Is there continuity? 
YES 

LEFT-FRONT WHEEL SENSOR 
2P CONNECTOR 

Repair short to body ground in 
the GRNIBLU wire between the 
ABS control unit and left-front 

9 

WlRE SlDE OF FEMALE TERMINALS 

ABS CONTROL UNIT 22P CONNECTOR 

, FLW (+I (GRNIBLU) 

9 WIRE SlDE OF FEMALE TERMINALS 

(To page 79-94) 



Troubleshooting 

r Left-front Wheel Sensor (cont'd) 

(From page 19-93) 

I 
Check for continuity between the 
ABS control unit 22P connector 
No. 2 (ERN) terminal and body 
ground. 

< Is there continuity? > 
Connect the left-front wheel sen- ) sor ZP connector. 

Measure the resistance between 
the ABS control unit 22P connec- 
tor No. 2 (BRN) and No. 3 (GRN/ 
BLU) terminals. 

ABS CONTROL UNIT 22P CONNECTOR 

,-I FLW (-1 (BRNI 

Repair short t o  body ground i n  
the BRN wire between the ABS 
control unit and left-front wheel 
sensor. 

FLW (-1 (BRN) FLW (+I (GRNIBLU) 
1 

i Connect the ABS control unit 22P 
connector No. 3 (GRNIBLU) ter- 
minal to body ground. 

Disconnect the left-front wheel 

Check for continuity between the 
wheel sensor 2P connector No. 2 

< Is there continuity? > 
YES 

I I 
Repair open in the BRN wires be- 
tween the ABS control unit and 
left-front wheel sensor. 

7 1  FLW (+) IGRNIBLU) 

1 WIRE SlDE OF FEMALE TERMINALS 

LEFT-FRONT WHEEL SENSOR 
ZP CONNECTOR 

FLW (+) (GRNIBLU) a3-I 
TERMINAL SIDE OF 
MALE TERMINALS 

NOTE: Check with the ABS control unit 
22P connector disconnected. 

(To page 19-95) 

NO - Repair open in t h e  GRNIBLU 
wire between the  ABS control  
unit and left-front wheel sensor. 



(From page 19-94) 

Measure the left-front wheel sen- 
sor air gap (see page 19-145). 

Correct the left-front wheel sen- 
sor air gap (see page 19-145). 

YES 

Connect the ALB checker to the 
ABS inspection connector (see 
page 19-131). 

Start the engine. 1 
Turn the Mode Selector switch to 
"4". 

Depress the brake pedal f i rmly 
and hold it. 

Push the Start Test switch. 

Confirm that the left-front wheel 
can be rotated by hand while the 
ABS is functioning. 

NOTE: This step requires an assistant. 

Can the wheel be rotated? Replace the modulator unit. 

YES 

Intermittent failure, the system 
is OK at this time. 
Wheel lock by downshift. 
Test drive the car. If the symp- 
t om reappears, replace the ABS 
control unit. 



Troubleshooting 

r Right-rear Wheel Sensor 

Diagnostic Trouble Code (DTC) 4-4: Right-rear Wheel Sensor Diagnosis 

The ABS control unit monitors the wheel sensor signal during the regular diagnosis (at speeds of  6 mph  (10 kmlh) or  
more). This diagnosis is not performed when the parking brake signal is ON. 
The ABS control unit turns the ABS indicator light on i f  it detects that there is no wheel sensor signal f rom the right-rear 
wheel. 
Possible causes: 

Open circuit, internal short or  short to  body ground i n  the right-rear wheel sensor 
Open circuit or short to  body ground in  the positive (+) wire between the right-rear wheel sensor and ABS control unit 
Open circuit or short to  body ground in  the negative (-1 wire between the right-rear wheel sensor and ABS control unit 
Positive (+) wire shorted t o  the negative (-) wire between the right-rear wheel sensor and ABS control unit 
Loose connector o r  poor contact of terminals 
Improper right-rear wheel sensor air gap 
Faulty ABS control unit 
Missing right-rear pulser 
Modulator does not decrease pressure properly 

- With engine running, ABS in- 
dicator light is ON. 

- With the SCS short connector 
connected (see page 19-62), 
DTC 4-4 is indicated. 

Disconnect the right-rear wheel 

Measure the resistance between 
the wheel sensor 2P connector 
No. 1 and No. 2 terminals. 

] YES 
I 

I 

Is there 600 - 900 Q? 

Check for continuity between the 
wheel sensor 2P connector No. 2 

Replace the right-rear wheel sen- 
sor. 

Is there continuity? Replace the right-rear wheel sen- 
sor. 

Disconnect the ABS control unit 1 2213 connector. 

Check for continuity between the 
ABS control unit 22P connector 
No. 15 (GRNHEL) terminal and 

I body ground. I 

RIGHT-REAR WHEEL SENSOR 
ZP CONNECTOR 

WlRE SIDE OF FEMALE TERMINALS 

ABS CONTROL UNIT 22P CONNECTOR 

connector disconnected. I RRW (+I (GRNIVEL) 

4 

WIRE SlDE OF FEMALE TERMINALS 
is there continuity? 

YES 

I wheel sensor. 

Repair short to body ground in 
the GRNIYEL wire between the 
ABS control unit and right-rear 

(To page 19-97) 



(From page 19-96) 

ABS CONTROL UNIT 22P CONNECTOR 

Check for continuity between the 
ABS control unit 22P connector 
No. 16 (BLUIYEL) terminal and 
body ground. 

Repair short t o  body ground i n  
the  BLUIYEL wire between the  
ABS control uni t  and right-rear 

N 0 
wheel sensor. 

Connect the right-rear wheel sen- 
sor 2P connector. 

RRW ( 

Measure the resistance between 
the ABS control unit 22P connec- 
tor No. 15 (GRN/YEL) and No. 16 
(BLUNEL) terminals. 

Connect the ABS control unit 22P 
connector No. 15 (GRNNEL) ter- 
minal to body ground. 

- 
WIRE SIDE OF FEMALE TERMINALS 

(To page 

(cont'd) 

YES 

RIGHT-REAR WHEEL SENSOR 
2P CONNECTOR 

Disconnect the right-rear wheel %(+) (GRNIYEL) 
sensor 2P connector. 

TERMINAL SIDE OF n 
MALE TERMINALS 

Check for continuity between the 
wheel sensor 2P connector No. 2 
(GRNIYEL) terminal  and body 
ground. 

NOTE: Check with the ABS control unit 
22Pconnector disconnected. 

Repair open in the GRNIYEL wire 
between the ABS control unit and 
right-rear wheel sensor. 

YES 

19-98) 

Repair open in the BLUIYEL wire 
between the ABS control unit and 
right-rear wheel sensor. 



Troubleshooting - Right-rear Wheel Sensor (cont'd) 

(From page 19-97) 

Measure the right-rear wheel sen- 
sor air gap (see page 19-145). i 

Connect the ALB checker to  the 
ABS inspection connector (see 
page 19-131). 

Is the air gap OK? 

Start the engine. s 

Correct the right-rear wheel sen- 
sor air gap (see page 19-145). 

Turn the Mode Selector switch to 
"3". 

YES 

Depress the brake pedal f irmly 

Push the Start Test switch. 

I 

NOTE: This step requires an assistant. 
can be rotated by hand while the 
ABS is functioning. 

Can the wheel be rotated? Replace the modulator unit. 

Intermittent failure, the system 
is OK at this time. 
Test drive the car. If the symp- 
t om reappears, replace the ABS 
control unit. 



- Left-rear Wheel Sensor 

Diagnostic Trouble Code (DTC) 4-8: Left-rear Wheel Sensor Diagnosis 

The ABS control unit monitors the wheel sensor signal during the regular diagnosis (at speeds of 6 mph (10 km/h) or 
more). This diagnosis is not performed when the parking brake signal is ON. 
The ABS control unit turns the ABS indicator light on if it detects that there is no wheel sensor signal from the left-rear 
wheel. 
Possible causes: 

Open circuit, internal short or short to  body ground in the left-rear wheel sensor 
Open circuit or short to body ground in the positive (+) wire between the left-rear wheel sensor and ABS control unit 
Open circuit or short to body ground in the negative (-) wire between the left-rear wheel sensor and ABS control unit 
Positive (+) wire shorted to the negative (-) wire between the left-rear wheel sensor and ABS control unit 
Loose connector or poor contact of terminals 
Improper left-rear wheel sensor air gap 
Faulty ABS control unit 
Missing left-rear pulser 
Modulator does not decrease pressure properly 
Both front wheels spin (for example, when wheels are stuck) 

- With engine running, ABS in- 
dicator light is ON. - With the SCS short connector 
connected (see page 19-62), 
DTC 4-8 is indicated. 

Disconnect the left-rear wheel sen- 

Measure the resistance between 
the wheel sensor 2P connector 
No. 1 and No. 2 terminals. 

I 

Is there 600 - 900 Q? 
Replace the left-rear wheel sen- 
sor. 

) YES 
I I 

Check for continuity between the 
wheel sensor 2P connector No. 2 
terminal and body ground. 

Disconnect the ABS control unit 
22P connector. 

I 

Is there continuity? 
YES 

Check for continuity between the 
ABS control unit 22P connector 
No. 13 (LT BLU) terminal  and 
body ground. 

Replace the left-rear wheel sen- 
sor. 

NOTE: Check with the wheel sensor 2P 
connector disconnected. 

I 

1 I sensor. 

Is there continuity? 

LEFT-REAR WHEEL SENSOR 
2P CONNECTOR 

Repair short t o  body ground in the 
LT BLU wi re  between the  ABS 
control uni t  and left-rear wheel 

WIRE SlDE OF FEMALE TERMINALS 

ABS CONTROL UNIT 26P CONNECTOR 

I RLW (+l (LT BLUl 

WIRE SlDE OF FEMALE TERMINALS 

(cont'd) 

I (To page 19-100) 



Troubleshooting 
- Left-rear Wheel Sensor (cont'd) 

(From page 19-99) 
I 

Check for continuity between the 
ABS control unit 22P connector 
No. 16 (GRY) terminal and body 
ground. 

Repair short t o  body ground in 

Is there continuity? 
YES the GRY wire between the ABS 

control uni t  and left-rear wheel 

NO sensor. 

Connect the left-rear wheel sen-' 
sor 2P connector. 

Measure the resistance between 
the ABS control unit 22P connec- 
tor No. 13 (LT BLU) and No. 14 
(GRY) terminals. 

ABS CONTROL UNIT 22P CONNECTOR 

( RLW (-1 (GUY) 

RLW (+) (LT BLU) 1 1 RLW (-1 (GRY) 

Connect the ABS control unit 22P 
connector No. 13 (LT BLU) termi- 
nal to  the body ground. 

YES 

Disconnect the left-rear wheel I sensor ZP connector. 

I RLW (+) (LT BLU) 

?& 

WIRE SlDE OF FEMALE TERMINALS 

LEFT-REAR WHEEL SENSOR 
ZP CONNECTOR 

RLW ( + I  (LT BLU) 

@l 
TERMINAL SlDE OF 
MALE TERMINALS 

NOTE: Check with the ABS control unit 
22P connector disconnected. 

(LT  BLU) te rmina l  and body 
ground. 

I Repair open in  the LT BLU wire 
between the  ABS control  un i t  
and left-rear wheel sensor. 

YES 

(To page 19-101) 

Repair open in  the GRY wire be- 
tween the ABS control unit and 
left-rear wheel sensor. 



(From page 19-100) 

Measure the left-rear wheel sen- 
sor air gap (see page 19-145). 

Correct the left-rear wheel sen- 
sor air gap (see page 19-145). 

YES 

Connect the ALB checker t o  the 
ABS inspection connector (see 
page 19-131). 

Start the engine. fl 
Turn the Mode Selector switch to 
"2". 

Depress the brake pedal f i rmly 
and hold it. r 

Push the Start Test switch. 1 
Confirm that the left-rear wheel NOTE: This step requires an assistant. 
can be rotated by hand while the 
ABS is functioning. 

Can the wheel be rotated? Replace the modulator unit. 

I 
I YES 

Intermittent failure, the system 
is OK at this time. 
Test drive the car. If the symp- 
t o m  reappears, replace the ABS 
control unit. 



Troubleshooting 
- Rear Wheel Lock 

Diagnostic Trouble Code (DTC) 5 t o  5-8: Rear Wheel Lock Diagnosis 

The ABS control unit monitors the rear wheel sensor signals during the regular diagnosis (during driving). 
This diagnosis is not performed when the parking brake signal is ON. 
The ABS control unit turns the ABS indicator light on if it detects no signal(s) from the rear wheel sensor(s) due to, for 
example, rear wheel lock. 
Possible causes: 

Wheel spin during cornering 
Open circuit, internal short or short to the body ground in the wheel sensor system 
Rear brake drag 
Modulator does not decrease pressure properly 
Faulty ABS control unit 

- With engine running, ABS in- 
dicator l ight is ON. - With the SCS short connector 
connected (see page 19-62), 
DTCs 5, 5-4 and lo r  5-8 are 
indicated. 

I Turn the ignition switch ON. I 

( Pull up the parking brake lever. 1 

NOTE: 
The self-diagnosis of the wheel sensor 

6 rnph (10 krn/h) or more. is performed in  this step. 
Test drive with the parking brake re- 
leased. 

I 

Does the brake system light 
come on? 

Does the ABS indicator light YES Confirm the ABS code (see page 
come on? 19-56). 

I I 

Parking brake switch stuck OFF 
Repair open circuit between the 
under-dash fuselrelay box and 
parking brake switch. 

Raise the rear of the car and sup- 
port it w i th  safety stands (see 
section 1 ). 

VE 9 

Perform the appropriate trouble- 
shooting for the code. 

Spin the left and/or r igh t  rear 
wheels and check for brake drag. 

YES 

Repair the rear brake drag. 

Perform the troubleshooting for 
the rear wheel sensor. 

(To page 19-103) 



(From page 19-102) 

Connect the ALB checker to the 
ABS inspection connector (see 
page 19-131). 

Start the engine. 

Turn the Mode Selector switch to 
"2". 

L 

Depress the brake pedal f irmly 
and hold it. 

Push the Start Test switch. 

Confirm that the rear wheels can NOTE: This step requires an assistant. 
be rotated by hand while the ABS 
is functioning. 

Replace the modulator unit. 

YES 

Intermittent failure, the system 
is OK at this time. 

.The probable cause was tha t  
the traction was lost due to  ex- 
cessive cornering speed, etc. 
Replace the ABS control unit if 
the symptom reappears. 



Troubleshooting 

r Front and Rear Fail-safe Relays 

I Diagnostic Trouble Code (DTC) 6: Front and Rear Fail-safe Relays Diagnosis 

The ABS control unit monitors the voltage from the battery for the six solenoids during the initial diagnosis when the fail- 
safe relays are OFF. 
The ABS control unit keeps the ABS indicator light on if it detects battery voltage at the front and rear solenoid circuits. 
Possible causes: 

Short to power in the relay drive circuits between the fail-safe relays and ABS control unit 
Faulty relay drive transistor (ON) in the ABS control unit 

- With engine running, ABS in- 
dicator light is ON. - With the SCS short connector 
connected (see page 19-62), 
DTC 6 is indicated. 

I '  Start the engine. I 
I I 

Does the ABS indicator light 
go off? 

Confirm the ABS code that ap- 
pears first. 

The ABS is OK at this time. 
Check for damaged wire harness 
between the ABS control unit, 
solenoids and fail-safe relays (in- 
termittent short to power). 

Perform the appropriate trouble- 
shooting for the code. 

YES 

Turn the ignition switch OFF. 

(To page 19-105) 



(From page 19-104) 

Disconnect the ABS control unit 
22P connector. 

Start the engine. ABS CONTROL UNlT 22P CONNECTOR 

FSR (YELIGRN) 

Measure the voltage between the 
ABS control unit 22P connector 
No. 1 (YELIGRN) terminal  and 
body ground. IRE SIDE OF FEMALE TERMINALS 

Is there battery voltage? 
YES 

NO 

Repair short t o  power in  the YELI 
GRN wire between ABS control 
unit, and front and rear fail-safe 
relays. 

Turn the ignition switch OFF. 

Connect the ABS control unit 22P 
connector. 

ABS CONTROL UNlT 22P CONNECTOR 

Turn the ignition switch ON. 

Measure the voltage between the 
ABS control unit 22P connector 
No. 1 (YELIGRN) terminal and 
body ground. 

WIRE SIDE OF FEMALE TERMINALS 

Is there battery voltage? 
Replace the ABS control unit. 
(Faulty fail-safe relay drive tran- 
sistor) 

NO 

Perform the troubleshooting for 
DTC 6-1 (see page 19-106) and 



Troubleshooting 

r Front Fail-safe Relay 

I Diagnostic Trouble Code (DTC) 6-1: Front Fail-safe Relay Diagnosis 

The ABS control unit monitors the voltage from the battery for the six solenoids during the initial diagnosis when the fail- 
safe relays are OFF. 
The ABS control unit keeps the ABS indicator light on if it detects battery voltage at the front solenoid circuits. 
Possible causes: 

Front fail-safe relay stuck ON 
Short to power in the solenoid drive circuits between the front fail-safe relay and ABS control unit 

- With engine running, ABS in- 
dicator light is ON. 

- With the SCS short connector 
connected (see page 19-62), 
DTC 6-1 is indicated. 

1 
Start the engine. 

1 

The ABS is OK a t  this time. 
Check for damaged wire harness 

Does the ABS indicator light 
go off? between the  ABS contro l  unit, 

solenoids and front fail-safe relay 

I 

Confirm the ABS code that ap- 
pears first. 

(intermittent short t o  power). 

I 
Perform the appropriate trouble- 

I 1 YES 

Check the front fail-safe relay (see Wire colors of the front fail-safe relay con- 
page 19-144). nector: WHTJGRN, BRNIBLK, YELIGRN. 

BLK 

Disconnect the modulator unit 14P 
connector. 

N 0 
Is the relay OK? 

I Visually check the modulator wire 
harness. 

Replace the front fail-safe relay. 

I 

Is there a short to power? Replace the modulator wire har- 
ness (or repair short). 

I 



(From page 19-1061 

Start the engine. 
FRONT FAIL-SAFE RELAY CONNECTOR 

Measure the voltage between the 
front fail-safe relay connector No. 3 
(BRNfBLK) terminal and body 

61 (WHTIGRN) 
NOTE: The fail-safe relays are OFF when 
the ABS indicator light is kept on. 

ground. SOLENOID ( B R N t Q  

Repair short to power in the BRNI 
Is there battery voltage? BLK wire between the front fail- 

safe relay and modulator unit. 4 
N 0 

WlRE SlDE OF FEMALE TERMINALS 

Turn the ignition switch OFF. 

Disconnect the ABS control unit 
26P connector. 

ABS CONTROL UNIT 26P CONNECTOR 

Start the engine. 

WIRE SlDE OF FEMALE TERMINALS 

Measure the voltage between the 
ABS control unit 26P connector 
No. 2 (REDIBLK) terminal  and 
body ground. 

NOTE: Check with the modulator unit 14P 
connector disconnected. 

Is there battery voltage? 
Repair short t o  power in  the RED1 
BLK wire between the ABS con- 
trol unit and modulator unit. 

NO 

FL-IN (REDIBLU) 

Measure the voltage between the 
ABS control unit 26P connector 
No. 1 (RED/BLU) terminal  and 
body ground. 

Repair short t o  power in the RED/ 
BLU wire between the ABS con- 
trol unit and modulator unit. 

NO 

(To page 19-108) 

(cont'd) 



Troubleshooting 
- Front Fail-safe Relay (cont'd) 

(From page 19-107) 

Measure the voltage between the 
ABS control unit 26P connector 
No. 15 (YELIBLK) terminal and 
body ground. 

I Repair short t o  power i n  the YELl 
BLK wire between the ABS con- 
trol unit and modulator unit. 

NO 

Measure the voltage between the 
ABS control unit 26P connector 
No. 14 (YELIBLU) terminal and 
body ground. 

YES Repair short t o  power in the YELl 
Is there battery voltage? BLU wire between the ABS con- 

trol unit and modulator unit. 
NO 

Check for loose ABS control unit 
connectors. If necessary, substi- 
tute a known-good ABS control 
unit and recheck. 

ABS CONTROL UNIT 26P CONNECTOR 

I FR-OUT (YELIBLKI 

WIRE SIDE OF FEMALE TERMINALS 

I FL-OUT (YELIBLU) 



- Rear Fail-safe Relay 

Diagnostic Trouble Code (DTC) 6-4: Rear Fail-safe Relay Diagnosis I 
The ABS control unit monitors the voltage from the battery for the six solenoids during the initial diagnosis when the fail- 
safe relays are OFF. I 
The ABS control unit keeps the ABS indicator light on if it detects the battery voltage at the two rear solenoid circuits. 
Possible causes: 

Rear fail-safe relay stuck ON 
Short t o  power in the solenoid drive circuits between the rear fail-safe relay and ABS control unit 

- With engine running, ABS in- 
dicator light is ON. 

- With the SCS short connector 
connected (see page 19-62), 
DTC 6-4 is indicated. 

Start the engine. 

1 
I The ABS is OK at this time. I 

( (intermittent short t o  power). 

Does the ABS indicator light YES 

go off? 

Conf i rm the ABS code that ap- 

Check for damaged wire harness 
between the  ABS control unit, 
solenoid and rear fail-safe relay 

Perform the appropriate trouble- 
shooting for the code. 

YES 

Check the rear fail-safe relay (see Wire colors of the rear fail-safe relay con- 
page 19-144). nector: WHT/BLK, BLUIBLK, YELIGRN, '1 BLK 

NO 
Replace the rear fail-safe relay. 

YES 

Disconnect the modu la to r  uni t  
14P connector. 

Visually check the modulator wire 
harness. L 

I 

(To pagel9- I  10) 

I 

Is there a short t o  power? 
> YES Replace the modulator wire har- 

ness (or repair short). 



Troubleshooting 
- Rear Fail-safe Relay (cont'd) 

(From page 19-109) 

I Start the engine. I REAR FAIL-SAFE RELAY CONNECTOR 

Repair short to power in the BLUI 
BLK wire between the rear fail- 
safe relay and modulator unit. 

NO 

Measure the voltage between the . 
rear fail-safe relay connector NO. 3 
(BLUIBLK) terminal  and body 
ground. 

I Turn the ignition switch OFF. I 

NOTE: The fail-safe relays are OFF when 
the ABS indicator light is kept on. 

Disconnect the ABS control unit 1 I 26P connector. I 

I 

Start the engine. 

WlRE SlDE OF FEMALE TERMINALS 

ABS CONTROL UNIT 26P CONNECTOR 

1-1 R-IN (REDIWHTI 

I I 1 
WIRE SlDE OF FEMALE TERMINALS 

Measure the voltage between the 
ABS control unit 26P connector 
No. 3 (REDtWHT) terminal and 
body ground. L 

NOTE: Check with the modulator unit 
14P connector disconnected. 

I Repair short to power in the RED1 
Is there battery voltage? WHT wire between the ABS con- 

trol unit and modulator unit. 
N 0 

Measure the voltage between the 
ABS control unit 26P connector 
No. 16 (YELWHT) terminal and 
body ground. 1 R-OUT (YELIWHT) 

Repair short t o  power in the YELI 
WHT wire between the ABS con- 
trol unit and modulator unit. 

Check for loose ABS control unit 
connectors. If necessary, substi- 
tute a known-good ABS control 
unit and recheck. 



- Rig ht-front Solenoid 

Diagnostic Trouble Code (DTC) 7-1: Right-front Solenoid Diagnosis 

During the initial diagnosis, after the fail-safe relays are turned on, and during the regular diagnosis, the ABS control unit 
monitors the voltage from the battery for the six solenoids (when the ABS is not functioning). 
If the detection circuit for the right-front solenoid detects 0 V, the ABS control unit keeps the ABS indicator l ight on after 
the engine is started. It turns the ABS indicator light on again if it detects 0 V after the l ight goes off. 
Possible causes: 

Open circuit in the right-front solenoid drive circuits between the front fail-safe relay and ABS control unit 
Short circuit to  body ground in the right-front solenoid drive circuits between the solenoids and ABS control unit 
Faulty right-front solenoid drive transistor (ON) in  the ABS control unit 

The ABS control unit momentarily outputs the ON signal t o  each solenoid (too momentary to  turn the solenoid on) during 
the initial diagnosis, and each t ime the car is started, to  check the voltage f rom the battery wi th  the detection circuit. 
If the detection circuit for the right-front solenoids detects battery voltage at this time, the ABS control unit  keeps the ABS 
indicator light on. It turns the ABS indicator light o n  again i f  i t  detects battery voltage when the car is  started. 
Possible causes: 

Short circuit to  power in the right-front solenoid drive circuits between the solenoids and ABS control unit 
Faulty right-front solenoid drive transistor (OFF) in the ABS control unit 
Short circuit to  power in  the right-front solenoid drive circuits in  the modulator wire harness or solenoids 
Short circuit to  the right-front solenoid outlet circuit in  the inlet circuit between the solenoid and ABS control unit 

FRONT FAIL-SAFE RELAY CONNECTOR I 

- With engine running, ABS in- 
dicator light is ON. 

- With the SCS short connector 
connected (see page 19-62), 
DTC 7-1 is indicated. 

Start the engine. 

The system is OK at this time. 
Check the wire harness and con- 

Does the ABS indicat YES nectors between the ABS control 
go off? unit, fail-safe relay and modulator 

unit (intermittent open or short 

61 IWHTIGRNI 

JUMPER WIRE 

N 0 

SOLENOID (BRNIBLK) 

circuit). 

WIRE SIDE OF FEMALE TERMINALS 

I 
(To page 19-112) 

Confirm the ABS code that ap- 
pears first. 

(cont'd) 

Is code 7-1 indicated? Perform the appropriate trouble- 
shooting for the code. 

YES 

Disconnect the modulator unit 
14P connector. 

Remove the front fail-safe relay. Wire colors of the front fail-safe relay con- 
nector: WHTIGRN, BRNIBLK, YELIGRN, 
BLK 

Connect the front fail-safe relay 
connector No. 1 (WHTIGRN) and 
No. 3 (BRNIBLK) terminals using 
a jumper wire. 



Troubleshooting 

r Right-front Solenoid (cont'd) 

(From page 19-1 11) 

c MODULATOR UNIT 14P CONNECTOR 
Measure the voltage between the 
modulator  un i t  14P connector 
No. 5 (BRNIBLK) and No. 8 (BRN/ 
BLK) terminals and body ground. 

Repair open i n  t h e  BRN/BLK 
Is there battery voltage? wire(s1 between t he  f ront  fai l- 

safe relay and modulator unit. 
YES 

I 
Measure the resistance between 
the modulator unit 14P connector 
te rmina ls  t o  determine t he  
solenoid standard resistance (A 
type or B type). 
Inlet: 
- No. 9 (WHT) and No. 13 (RED/ 

W HT) 
- No. 10 (WHTIBLU) and No. 14 

(REDIBLU) 
Outlet: 
- No. 2 (YELIWHTI and No. 6 

(GRYIWHT) 
- No. 3 (YELIBLU) and No. 7 

(GRYIBLU) 

Measure the resistance between 
the modulator unit 14P connector 
No. 1 (YEUBLK) and No. 5 (GRY/ 
ELK) terminals, and the No. 8 
(WHTIBLK) and No. 12  (REDIBLK) 
terminals. 

NOTE: 

STANDARD RESISTANCE 

ATYPE / B TYPE 

Inlet Solenoid 1 2.5 - 2.9 Q 1 6.5 - 7.5 Q 
Outlet Solenoid 1 2.5 - 2.9 Q 1 3.3 - 3.9 Q 

I Visually inspect the  modulator 
Is the resistance as specified? NO wire harness. If the harness is OK, 
Inlet: 2.5 - 2.9 or 6.5 - 7.5 Q replace the modulator unit. 
Outlet: 2.5 - 2.9 Q or 3.3 - 3.9 Q (Open or short in the right-front 

inlet or outlet solenoid) 
YES 

TERMINAL SlDE OF MALE TERMINALS 

FR-IN +B 
(BRN/BLKI 

MODULATOR UNlT 14P CONNECTOR 

FR-OUT (YELIBLKI A 

u ; ;:ig';&; 
WIRE SlDE OF FEMALE TERMINALS 

FR-IN +B 
(WHTIBLK) 

1 FR-IN (REDIBLK) 

(To page 19-1 13) 



(From page 19-1 12) 
MODULATOR UNlT 14P CONNECTOR 

Check for continuity between the 
modulator unit 14P connector 
No. 1 (YELIBLK) and No. 12 (RED/ 
BLK) terminals and body ground. 

Is there continuity? 

NO 

Visually inspect the modulator 
wire harness. If the harness is OK, 
replace the modulator unit. 
(Short to body ground in the right- 
front inlet or outlet solenoid) 

WIRE SIDE OF FEMALE TERMINALS 

8 9 10 11 
FR-IN (REDIBLK) 

12 13 14 P 
Check for continuity between the 
modulator unit 14P connector 
No. 1 (YEUBLK) and No. 12 (RED/ 
BLK) terminals. 

Replace the modulator wire har- 
ness. (Short t o  the REDIBLK wire 
in  the YELIBLK wire.) 

N 0 

r 

Disconnect the ABS control unit 
26P connector. ABS CONTROL UNIT 26P CONNECTOR 

Check for continuity between the 
ABS control unit 26P connector 
No. 15 (YEUBLK) and No. 2 (RED/ 
BLK) terminals and body ground. 

WIRE SIDE OF FEMALE TERMINALS 
Repair short t o  body ground in  

Is there continuity? the YELIBLK or REDIBLK wire be- 
\ / tween the ABS control unit and 

(To page 19-1 14) 

(cont'd) 

N 0 modulator unit. 



Troubleshooting 

r Right-front Solenoid (contfd) 

(From page 19-1 13) 

I 

I I Check for continuity between the 
ABS control unit 26P connector 
No. 2 (REDIBLK) and No. 15 (YEL/ 

ABS CONTROL UNIT 26P CONNECTOR 

71 FR-IN (REDIBLK) 

I '  BLK) terminals. J FR-OUT (YELIBLK) 
I I 

WIRE SIDE OF FEMALE TERMINALS 
Is there continuity? 

YES 

NO 

Connect the modulator unit 14P 
connector. 

Repair short to  the YELIBLK wire 
in the REDIBLK wire between the 
ABS control unit and modulator 
unit. 

Measure the voltage between the 
ABS control unit 26P connector 
No. 15 (YEUBLK) and No. 2 (RED/ 
BLK) terminals and body ground. 

I FR-OUT (YELIBLK) 

I 
NO 

Is there battery voltage? 

FR-IN (REDIBLK) 

Repair open i n  the YELIBLK or  
REDIBLK wire between the ABS 
control unit and modulator unit. 

1 FR-GND (BLK) I-1 

YES 

Check for continuity between the 
ABS control unit 26P connector 
No. 12 (ELK) terminal and body 
ground. 

I Repair open in the BLK wire be- 
tween the ABS control unit and 
body ground, or a poor ground. 

YES 

Check for loose ABS control unit 
connectors. If necessary, substi- 
tute a known-good ABS control 
unit and recheck. 



- Left-front Solenoid 

Diagnostic Trouble Code (DTC) 7-2: Left-front Solenoid Diagnosis 

During the initial diagnosis, after the fail-safe relays are turned on, and during the regular diagnosis, the ABS control unit 
monitors the voltage from the battery for the six solenoids (when the ABS is not functioning). 
If the detection circuit for the left-front solenoid detects 0 V, the ABS control unit keeps the ABS indicator light on after the 
engine is started. It turns the ABS indicator light on again if it detects 0 V after the light goes off. 
Possible causes: 

Front fail-safe relay stuck OFF 
Open circuit in  the left-front solenoid drive circuits between the under-hood ABS fuselrelay box and ABS control unit 
Short circuit to  body ground in the left-front solenoid drive circuits between the solenoids and ABS control unit 
Faulty left-front solenoid drive transistor (ON) in  the ABS control unit 

The ABS control unit momentarily outputs the ON signal to  each solenoid (too momentary to turn the solenoid on) during 
the initial diagnosis, and each time the car is started, to check the voltage from the battery with the detection circuit. 
If the detection circuit for the left-front solenoids detects battery voltage at this time, the ABS control unit keeps the ABS 
indicator light on. It turns the ABS indicator light on again if it detects the battery voltage when the car is started. 
Possible causes: 

Short circuit to power in the left-front solenoid drive circuits between the solenoids and ABS control unit 
Faulty left-front solenoid drive transistor (OFF) in  the ABS control unit 
Short circuit to  power in the left-front solenoid drive circuits in  the modulator wire harness or solenoids 
Short circuit to the left-front solenoid outlet circuit in the inlet circuit between the solenoids and ABS control unit 
Short circuit to the right-front solenoid inlet or outlet circuit in  the left-front solenoid inlet or outlet circuit between the 
solenoids and ABS control unit 

- With engine running, ABS in- 
dicator light is ON. 

- With the SCS short connector 
connected (see page 19-62), 
DTC 7-2 is indicated. 

Start the engine. 

Does the ABS indicator light 
go off? 

pears first. 

The system is OK at this time. 
Check the wire harness and con- 
nectors between the ABS control 
unit, fail-safe relay and modulator 
unit (intermittent open or short 
circuit). 

Check the ABS B1 (20 A) fuse in 
the under-hood ABS fuselrelay 

Is code 7-2 indicated? 

I ABS BI (20 A) FUSE 
Replace the fuse, and recheck. 

Perform the appropriate trouble- 
shooting for the code. 1 UNDER-HOOD ABS FUSEIRELAY BOX 

I NOTE: Reinstall the fuse if it is OK. 

I (To page 19-1 16) Icont'd) I 



Troubleshooting 

r Left-front Solenoid (cont'd) 

(From page 19-1 15) 

Measure the voltage between the 
under-hood ABS fuselrelay box 
4P connector No. 4 (WHTIGRN) ter- 
minal and body ground. 

< Is there battery voltage? > 

UNDER-HOOD ABS FUSEIRELAY BOX 
4P CONNECTOR 

WlRE SlDE OF FEMALE TERMINALS ( 

Wire colors of the front fail-safe relay con- 
nector: WHT/GRN, BRNIBLK, YELI 
GRN. ELK 

FRONT FAIL-SAFE RELAY CONNECTOR 
Measure the voltage between the 

NO - 

front fail-safe relay connector 
No. I (WHTIGRN) terminal and 
body ground. 

I 

WlRE SlDE OF 
FEMALE TERMINALS 

Replace the under-hood ABS fuse1 
relay box. 
(Internal open) 

Is there battery voltage? 

Check the f ront  fail-safe relay 
(see page 19-144). 

Repair open i n  t he  WHTlGRN 
wi re  be tween t he  under-hood 
ABS fuse/relay box and front fail- 

YES 

Replace the front fail-safe relay. 

YES 

safe relay. 1 

Disconnect the modulator unit 
14P connector. 

Connect the front fail-safe relay 
connector No. 1 (WHTIGRNI and 
No. 3 (BRNIBLK) terminals using 
a jumper wire. 

B1 (WHTIGRN) 

JUMPER WlRE 

SOLENOID (BRN/BLK) 

(To page 19-1 17) 



(From page 19-1 16) 

MODULATOR UNlT 14P CONNECTOR 

Measure the voltage between the 
modulator unit 14P connector No. 
7 (BRNIBLK) and No.  10 (BRNI 
BLK) terminals and body ground. 

T +B (BRNIBLK) 

Is there battery voltage? 
Repair open i n  t he  BRNIBLK 
wire(s1 between the front fail- 
safe relay and modulator unit. 

YES 

Measure the resistance between 
the modulator unit 14P connector 
t e r m i n a l s  t o  d e t e r m i n e  t h e  
solenoid standard resistance (A 
type or B type). 
Inlet: 
- No. 8 (WHTIBLK) and No. 12 

(REDIBLK) 
- No. 9 (WHT) and No. 13 (RED1 

WHT) 
Outlet: 
- No. 1 (YELIBLK) a n d  No.  5 

(GRYIBLK) 
- No. 2 (YELIWHT) and  No. 6 

(GRYlWHT) 

NOTE: TERMINAL SIDE OF MALE TERMINALS 

+B (BRNIBLK) 

MODULATOR UNIT 14P CONNECTOR 

Measure the resistance between 
the modulator unit 14P connector 
No. 3 (YELIBLU) and No. 7 (GRYJ 
BLU) termina!~, and the No.  10 
(WHTIBLU) and No. 14 (REDIBLU) 
terminals. 

FL-OUT +B (GRYIBLU) 

Is the resistance as specified? NO 
Inlet: 2.5 - 2.9 R or 6.5 - 7.5 Q 
Outlet: 2.5 - 2.9 R or 3.3 - 3.9 Q 

YES [TG (w/BLu) 

12 13 14  

FL-IN (REDIBLU) 

(To page 19-1 18) (cont'd) 

Visually inspect the modulator 
wire harness. If the wire harness 
is OK. replace the modulator unit. 
(Open or short in  the left-front 
inlet or outlet solenoid) 

WIRE SIDE OF FEMALE TERMINALS 



Troubleshooting 
r Left-front Solenoid (cont'd) 

modulator unit 14P connector No. 
14 (REDIBLU) terminal and fol- 

(From page 19-1 17) 

MODULATOR UNIT 14P CONNECTOR 

Check for continuity between the 
modulator un i t  14P connector 
No. 3 (YEUBLU) and No. 14 (RED/ 
BLU) terminals and body ground. 

lowing terminals: 
- No. 3 (YELIBLU): L e f t - f r o n t  

- No. 1 (YELIBLK): L e f t - f r o n t  
outlet 

YES 

NO 

( Is there continuity? ) 

Check for continuity between the 
modulator un i t  14P connector 
No. 3 (YELIBLU) terminal and fol- 
lowing terminals: 
- No. 12 (REDIBLK): Right-front 

inlet 
- No. 1 (YELIBLK): L e f t - f r o n t  

outlet 

Visually inspect the modulator 
wire harness. If the wire harness 
is OK, replace the modulator unit. 
(Short t o  body ground i n  the left- 
front inlet or outlet solenoid) 

I 

Is there continuity? 

WIRE SIDE OF FEMALE TERMINALS 

YES - 

FL-OUT 
(YELIBLU) 

I 

FR-IN (REDIBLK) 
131 

Replace the modulator wire har- 
ness. (Short t o  the YELIBLU, RED/ 
BLK or YELIBLK wire in  the RED/ 

1 FL-OUT 
1 (YELIBLU) 

FR-OUT (YELIBLK) 

Replace the modulator wire har- 
ness. (Short t o  the REDIBLK or 
YELIBLK w i re  i n  t he  YELlBLU 

u 
FR-IN (REDIBLKI 

NO 
wire) I 

(To page 19-1 19) 



(From page 19-118) 
ABS CONTROL UNIT 26P CONNECTOR 

Disconnect the ABS control unit 
26P connector. 

Check for continuity between the 
ABS control unit 26P connector 
No. 14 (YEUBLU) and No. 1 (RED/ 
BLU) terminals and body ground. 

WIRE SIDE OF FEMALE TERMINALS 

NO 

Repair short t o  body ground in  
the YELIBLU or REDIBLU wire 
between the  ABS control  un i t  
and modulator unit. 

FL-IN (REDIBLU) 

Check for continuity between the 
ABS control unit 26P connector 
No. 1 (REDIBLU) and fol lowing 
terminals. 
- No. 14 (YEUBLU): Le f t - f r on t  

outlet 
- No. 2 (REDIBLK): Right-front 

inlet 
- No. 15 (YEUBLK): Le f t - f r on t  

outlet 

FR-OUT (YELIBLK) 

Repair short t o  the YELIBLU, RED/ 
BLK or YELIBLK wire in the RED/ 
BLU wire between the ABS con- 

NO trol unit and modulator unit. 

Check for continuity between the 
ABS control unit 26P connector 
No. 14 (YELIBLU) and following 
terminals. 
- No. 2 (REDIBLK): Right-front 

inlet 
- No. 15 (YEUBLK): Le f t - f  r o n t  

outlet 

Repair short t o  the REDIBLK or 
YELIBLK wi re  i n  the  YELIBLU 
wi re  between the ABS control 

NO 
unit and modulator unit. 

(To page 19-120) 
(cont'd) 



Troubleshooting 

f Left-front Solenoid (cont'd) 

(From page 19-119) 

I ABS CONTROL UNIT 26P CONNECTOR 

Connect the modulator unit 14P 

Measure the voltage between the 
ABS control unit 26P connector 
No. 14 (YEUBLU) and No. 1 (RED/ 
BLU) terminals and body ground. 

I Repair open in the YELIBLU or 
REDlBLU wire between the ABS 
control unit and modulator unit. 

YES 

Disconnect the ABS control unit 
22P connector. I 1  
Check for continuity between the 
ABS control unit 26P connector 
No. 25 (BLK) terminal and body 
ground. 

I FL-OUT (YELIBLU) 

I, WIRE SIDE OF FEMALE TERMINALS 

I Repair open in the BLK wire be- 
tween the ABS control unit and 
body ground, or a poor ground. 

YES 

I] FL-IN (REDIBLUI 

Remove the rear fail-safe relay. 
I 

Remove the jumper wire f rom 
the front fail-safe relay connector. 

- 

(To page 19-121) 

FL-GND (BLK) I 



(From page 19-120) ABS CONTROL UNIT 22P CONNECTOR 

Check for continuity between the 
ABS control unit 22P connector 
No. 1 (YELIGRN) terminal and 
body ground. 

No 
Is there continuity? 

YES 

Repair short t o  body ground in  
the YELlGRN wire between the 
ABS control unit and front fail- 
safe relay. 

WlRE SlDE OF FEMALE TERMINALS 

FRONT FAIL-SAFE RELAY CONNECTOR 

FSRTLIGRN) 

Connect the front fail-safe relay 
No. 2 (YEUGRN) terminal to body 
ground with a jumper wire. 

WlRE StDE OF FEMALE TERMINALS 

ABS CONTROL UNlT 22P CONNECTOR 

Check for continuity between the 
ABS control unit 22P connector 
No. 1 (YELJGRN) terminal and 
body ground. 

NO 
Is there continuity? 

Repair open in the YELIGRN wire 
between the ABS control un i t  
and front fail-safe relay. 

WIRE SIDE OF FEMALE TERMINALS 

YES 
FRONT FAIL-SAFE RELAY CONNECTOR 

Check for continuity between the 
front fail-safe relay connector No. 4 
(BLK) terminal and body ground. 

Repair open in the BLK wire be- 
tween the front fail-safe relay and 
body ground, or poor ground. WIRE SIDE OF FEMALE TERMINALS 

Check for loose ABS control unit 
connectors. If necessary, substi- 
tute a known-good ABS control 
unit and recheck. 



Troubleshooting 
- Rear Solenoid 

Diagnostic Trouble Code (DTC) 7-4: Rear Solenoid Diagnosis 

During the initial diagnosis, after the fail-safe relays are turned on, and during the regular diagnosis, the ABS control unit 
monitors the voltage from the battery for the six solenoids (when the ABS is not functioning). 
If the detection circuit for the rear solenoids detects 0 V, the ABS control unit keeps the ABS indicator light on after the 
engine is started. It turns the ABS indicator light on again if it detects 0 V after the light goes off. 
Possible causes: 

Rear fail-safe relay stuck OFF 
Open circuit in  the rear solenoid drive circuits between the under-hood ABS fusehelay box and ABS control unit 
Short circuit to  body ground in the rear solenoid drive circuits between the solenoids and ABS control unit 
Faulty rear solenoid drive transistor (ON) in the ABS control unit 

The ABS control unit momentarily outputs the ON'signal to each solenoid (too momentary to turn the solenoid on) during 
the initial diagnosis, and each time the car is started, to check the voltage from the battery with the detection circuit. If the 
detection circuit for the rear solenoids detects battery voltage at this time, the ABS control unit keeps the ABS indicator 
light on. It turns the ABS indicator light on again if it detects the battery voltage when the car is started. 
Possible causes: 

Short circuit to  power in the rear solenoid drive circuits between the solenoids and ABS control unit 
Faulty rear solenoid drive transistor (OFF) in the ABS control unit 
Short circuit to  power in the rear solenoid drive circuits in the modulator wire harness or solenoids 
Short circuit to  the rear solenoid outlet circuit in  the inlet circuit between the solenoids and ABS control unit 
Short circuit to  the right-front or left-front solenoid inlet or outlet circuit in the rear solenoid inlet or outlet circuit 
between the solenoids and ABS control unit. 

- With engine running, ABS in- 
dicktor light is ON. 

- With the SCS short connector 
connected (see page 19-62), 
DTC 7-4 is indicated. 

Start the engine. 
, I 

The system is OK at this time. 
Check the wire harness and con- 

Does the ABS indicator lig nectors between the ABS control 
go off? unit, fail-safe relay and modula- 

tor unit (intermittent open or 
NO short circuit). 

Confirm the ABS code that ap- 
pears first. 

I 

Is code 7-4 indicated? Perform the appropriate trouble- 
shooting for the code. 

(To page 19-123) 



(From page 19-122) 

Remove the rear fail-safe relay. Wire colors of the rear fail-safe relay 
connector: WHTIBLK, BLU/BLK, YEL/ 
GRN, BLK 

Measure the voltage between the 
rear fail-safe relay connector No. 1 

REAR FAIL-SAFE RELAY CONNECTOR 

(WHTIBLK) ground. terminal  and body 
B2 ( W H ~  

Repair open i n  t h e  WHTIBLK 

Is there battery volta w i re  between t he  under-hood 
ABS fuselrelay box and rear fail- 

YES 
safe relay. 

WIRE SlDE OF FEMALE TERMINALS 

Check the rear fail-safe relay (see 
page 19-144). 

Is the relay OK? Replace the rear fail-safe relay. 

YES B2 (WHTIBLKI 

JUMPER WIRE 

Disconnect the modulator unit 
14P connector. SOLENOID (BLUISLKI 

Connect the rear fail-safe relay 
connector No. 1 (WHTIBLK) and 
No. 3 (BLUIBLK) terminals using 
a jumper wire. 

MODULATOR UNIT 14P CONNECTOR 

Measure the voltage between the 
modulator  uni t  14P connector 
No. 6 (BLUIBLK) and No. 9 (BLUI 
BLK) terminals and body ground. 

Repair open i n  t h e  BLUIBLK 
Is there battery voltage? wire(s) between the rear fail-safe , relay and modulator unit. 

TERMINAL SlDE OF MALE TERMINALS 

YES 

I N  +B (BLUIBLKI 

(To page 19-124) (cont'd) 



Troubleshooting 

r Rear Solenoid (cont'd) 

I (From page 19-123) 

Measure the resistance between 
the modulator unit 14P connector 
te rmina ls  t o  determine the  
solenoid standard resistance (A 
type or B type). 
Inlet: 
- No. 8 (WHTIBLK) and No. 12 

(REDIBLK) 
- No. 10 (WHTIBLU) and No. 14 

(REDIBLU) 
Outlet: 
- No. 1 (YELIBLK) and No. 5 

(GRYIBLK) 
- No. 3 (YELIBLU) and No. 7 

(GRYIBLU) 

Measure the resistance between 
the rnodulator,unit 14P connector 
No. 2 (YEWHT)  and No. 6 (GRY/ 
WHT) terminals, and the No. 9 
(WHT) and No. 13 (REDWHT) ter- 
minals. 

NOTE: 

Visually inspect the  modulator 
Is the resistance as specified? w i re  harness. I f  the  harness i s  
Inlet: 2.5 - 2.9 Q or 6.5 - 7.5 fl OK, replace the modulator unit. 
Outlet: 2.5 - 2.9 fl or 3.3 - 3.9 Q (Open or short i n  the rear inlet or 

outlet solenoid) 

STANDARD RESISTANCE 

Check for continuity between the 
modulator  uni t  14P connector 
No. 2 (YEUWHTI and No. 13 (RED/ 
WHT) terminals and body ground. 

Visually inspect the  modulator 
wire harness. I f  the  harness i s  

Is there continuity? OK, replace the modulator unit. 
(Short t o  body ground i n  the rear 
inlet or outlet solenoid) 

BTYPE 

6.5 - 7.5 0 

3.3 - 3.9 Q 

' 

ATYPE 

(To page 19-125) 

Inlet Solenoid 

Outlet Solenoid 

MODULATOR UNIT 14P CONNECTOR 

2.5 - 2.9 Q 
2.5 - 2.9 0 

R-OUT 

1-1 li R-OUT +B 
lGRYlWHTl 

WIRE SIDE OF FEMALE TERMINALS 



(From page 19-124) 

Check for continuity between the 
modulator  uni t  14P connector 
No. 13 (REDIWHT) terminal and 
following terminals: 
- No. 12 (REDIBLK): Right-front 

inlet 
- No. 1 (YEUBLK): Right-front 

outlet 
- No. 14 (REDIBLU): Le f t - f ron t  

inlet 
- No. 3 (YELIBLU): Le f t - f ron t  

outlet 

MODULATOR UNIT 14P CONNECTOR 

WIRE SIDE OF FEMALE TERMINALS 

I m 

Check for continuity between the 
modulator  uni t  14P connector 
No. 2 (YEWHT)  and No. 13 (RED/ 
WHT) terminals. 

@ FR-OUT fl I nIAInl FLOUT 0 
(YELIBLK) (YELIBLU) 

1 2 3  

R-OUT (YELIWHT) 

I R-OUT (YELIWHT) 

Replace the modulator wire har- 
Is there continuity? ness. (Shor t  t o  t he  REDIWHT 

wire in the YELIWHT wire) 

Is there continuity? 

NO 

Check for continuity between the 
modulator  uni t  14P connector 
No. 2 (YELIWHT) terminal and 
following terminals: 
- No. 12 (REDIBLK): Right-front 

inlet 
- No. 1 (YEUBLK): Right-front 

outlet 
- No. 14 (REDIBLU): Le f t - f ron t  

inlet 
- No. 3 (YELIBLU): Front - le f t  

outlet 

EDIWHT) 

Replace the modulator wire har- 
ness. (Shor t  t o  t h e  REDIBLK. 
YEL/BLK, REDIBLU or YEL/BLU 

N 0 wire in the YELIWHT wire) 

NO 

Replace the modulator wire har- 
ness. (Shor t  t o  t h e  REDIBLK. 
YELIBLK, REDIBLU or YELIBLU 
wire in the REDIWHT wire) 

? ;fC? 
(YELIBLK) (YELIBLU) 

1 2 3  

4 5 6 7  

R-IN (REDIWHT) 

9 FR-IN [REDIBLK) - I N  9 
(REDIBLU) 

(To page 19-126) 



Troubleshooting 
r Rear Solenoid (cont'd 

I (From page 19-125) 

Check for continuity between the 
ABS control unit 26P connector 
No. 16 (YEWHT)  and No. 3 (RED/ 
WHT) terminals and body ground. 

ABS CONTROL UNIT 26P CONNECTOR 

I I( R-IN (REDIWHTI 

Repair short t o  body ground in  
the YELIWHT or REDIWHT wire 
between the  ABS control un i t  
and modulator unit. 

NO 

I 7 1  R-IN (REDIWHTI 

Y 
WIRE SIDE OF FEMALE TERMINALS 

Check for continuity between the 
ABS control unit 26P connector 
No. 3 (REDWHT) and No. 16 (YEU 
WHT) terminals. 

) R-OUT IYELIWHT) 

1 modulator unit. I 

YES 
Is there continuity? 

Check for continuity between the 
ABS control unit 26P connector 
No. 3 (REDWHT) and following 
terminals: 
- No. 2 (REDIBLK): Right-front 

inlet 
- No. 15 (YEUBLK): Right-front 

outlet 
- No. I (REDIBLU): Le f t - f r on t  

inlet 
- No. 14 (YELIBLU): Le f t - f r on t  

outlet 

----r-- 

Repair short  t o  t he  YELIWHT 
wire in  the  REDIWHT wire be- 
tween the ABS control unit and 

< Is there continuity? > 

(To page 19-127) 

FL-IN 

(YELIBLU) 

R-IN (REDIWHTI 

Repair short t o  the REDIBLK, YELl 
BLK, REDIBLU or YELIBLU wire in  
the REDIWHT wire between the 
ASS control unit and modulator 
unit. 



(From page 19-126) 

Check for continuity between the 
ABS control unit 26P connector 
No. 16 (YELWHT) and following 
terminals: 
- No. 2 (REDIBLK): Right-front 

inlet 
- No. 15 (YELIBLK): Right-front 

outlet 
- No. 1 (RED/BLU): Le f t - f r on t  

inlet 
- No. 14 (YELIBLU): Le f t - f r on t  

outlet 

I 

YES 
Is there continuity? 

I 

Connect the modulator unit 14P 
connector. 

Measure the voltage between the 
ABS control unit 26P connector 
No. 16 (YEWHT)  and No. 3 (RED/ 
WHT) terminals and body ground. 

I 
NO 

Is there battery voltage? 

YES 

Disconnect the ABS control unit 
22P connector. 

Check for continuity between the 
ABS control unit 22P connector 
No. 10 (BLK) terminal and body 
ground. 

ABS CONTROL UNlT 26P CONNECTOR 

7 

1 (YEL/BLU) 1 [ ] R-OUT (YELIWHT) 

WIRE SlDE OF FEMALE TERMINALS 

Repair short  t o  t he  RED/BLK, 
YELIBLK, REDIBLU or YELIBLU 
wi re  i n  the  YELIWHT wi re  be- - 
tween the ABS control unit and 
modulator unit. 

1 R-OUT (YELIWHT) 
" 

I ( R-IN (REDIWHT) 

REDIWHT wire between the ABS 

ABS CONTROL UNlT 22P CONNECTOR 

R-GND (BLK) n 

WIRE SlDE OF FEMALE TERMINALS 'I' 
I Repair open in the BLK wire be- 

tween the ABS control unit and 
body ground. or a poor ground. 

YES 

(To page 19-128) 



Troubleshooting 
r Rear Solenoid (cont'd) 

I (From page 19-127) 

Remove the jumper wire from the 
rear fail-safe relay connector. I 

Remove the front fail-safe relay. 
I 

ABS CONTROL UNlT 22P CONNECTOR 

7) FSR (YELIGRNI 

f 
WlRE SlDE OF FEMALE TERMINALS 

I I  REAR FAIL-SAFE RELAY CONNECTOR 

Check for  continuity between the 
ABS control un i t  22P connector 
N o .  1 (YELIGRN) te rm ina l  and  
body ground. 

FSR I[LIGFW 

< Is there continuity? > 

Connect the rear fail-safe relay con- 
nec to r  No.  2 te rm ina l  t o  b o d y  
ground with a jumper wire. 

Check for  continuity between the 
ABS control un i t  22P connector 
No .  1 (YELIGRN) te rm ina l  and  
body ground. 

Repair short t o  body ground in 
the YEL/GRN wire between the 
ABS control unit and rear fail-safe 

WlRE SlDE OF FEMALE TERMINALS 

f 
WlRE SlDE OF FEMALE TERMINALS 

I NO 
Is there continuity? 

Remove the jumper wire from the 
rear fail-safe relay connector. 

Repair open in the YELIGRN wire 
between the  ABS control  un i t  
and rear fail-safe relay. 

Check for continuity between the 
rear fail-safe relay connector No. 4 
(BLK) terminal and body ground. 

YES 

( Is there continuity? > 
I YES 

connectors. If necessary, substi- 
tute a known-good ABS control 
unit and recheck. 

ABS CONTROL UNlT 22P CONNECTOR 

-1 FSR (YELIGRN) 

Repair open i n  the BLK wire be- 
tween the rear fail-safe relay and 
body ground, or poor ground. 

REAR FAIL-SAFE RELAY CONNECTOR 

GND (BLK) 8 
WlRE SlDE OF FEMALE TERMINALS 



- ABS Function 

Diagnostic Trouble Code (DTC) 8-1: ABS Funct ion Diagnosis I 
The ABS control unit monitors the ABS functioning time during regular diagnosis, and it turns the ABS indicator light on if 
the ABS is functioning for a prolonged time. 
Possible causes: 

Wheel sensor signal disappears at speeds of 6 mph (10 km/h) or less 
Faulty ABS control unit 

- With engine running, ABS in- 
dicator light is ON. 

- With the SCS short connector 
connected (see page 19-62), 
DTC 8-1 is indicated. 

Test drive the car at speeds of  
12 mph (20 kmlh) or more for more 

The svstem is OK at this time. - I check for loose wheel sensor 

I [ rough roads. 

Does the ABS indicator light N 0 

come on? 

,,-- 

Confirm the ASS code (see page 
19-62). 

connectors and sensor installa- 
t i o n  cond i t ion  ( in te rmi t ten t  
trouble). 
Probable cause was driving over 

1 Replace the ABS control unit. 1 

Is code 8-1 indicated? 

YES 

Perform the appropriate trouble- 
shooting for the code. 

Faulty wheel sensor 
Chipped pulser gear 



Troubleshooting 
ABS Control Unit 

I Diagnostic Trouble Code IDTC) 8-2: CPU Comparison Diagnosis 

I The ABS control unit checks the data of the two CPUs by comparison, and it keeps the ABS indicator light on if there are 
any differences in the data between the CPUs. It turns the ABS indicator light on again if it detects any difference after the 

I light goes off. 

- With engine running, ABS in- 
dicator light is ON. 

- With the SCS short connector 
connected (see page 19-62], 
DTC 8-2 is indicated. 

Start the engine. s 
Does the ABS indicator light N 0 

come on? The system is OK at this time. 

the ABS code (see page - 
I 

Is code 8-2 indicated? Perform the appropriate trouble- 
shooting for the code. 

Replace the ABS control unit. 

I Diagnostic Trouble Code (DTC) 8-4: IC (Intergrated Circuit) Diagnosis 

The ABS control unit checks the internal ICs during the initial diagnosis and regular diagnosis, and it keeps the ABS indi- 
cator light on if it detects any abnormality. It turns the ABS indicator light on again if it detects any abnormality after the 
light goes off. 

Replace the ABS control unit if DTC 8-4 is indicated with the SCS service connector connected (see page 19-62). 



ABS Function Test 

1. Raise the car off the ground and support it with safe- 
ty stands (see section 1). 

2. Check that there is no brake drag. 

3. Turn the ignition switch ON and confirm that the 
ABS indicator light comes on. 

If the ABS indicator light does not come on, fol- 
low the troubleshooting on page 19-68. 

4. With the ignition switch OFF, disconnect the ABS 
inspection connector (6P) from the connector cover 
located under the glove box, and connect i t  to the 
ALB checker. 

ALBCHECKER 
07HAJ - SG00602 

ALB CHECKER 
CONNECTOR 

. 1 

ABS INSPECTION 
CONNECTOR (6P) u 

5. Shift the transmission to neutral for manual transmis- 
sion models, or to position for automatic trans- 
mission models. 

6. Start the engine and release the parking brake. 

7. Set the pulse selector switch to "50". ' 

8. Turn the Mode Selector switch to  "1 ". 
Monitor Lights 

I 

power ON start Test Mode Selector 

9. Push the Start Test switch. 
The ABS indicator light should not come on while 
the Test in Progress light is on. 

If the ABS indicator light comes on, confirm the 
ABS code and perform the appropriate trouble- 
shooting for the code. 

NOTE: Do not turn the Mode Selector switch when 
the Test in Progress light is on. Damage to the ALB 
checker can result. 

10. Turn the Mode Selector switch to "2". 

11. Depress the brake pedal firmly and push the Start 
Test switch. 
The ABS indicator light should not come on while 
the Test in Progress light is on. There should be kick- 
back on the brake pedal. 

Have the assistant check that the wheel controlled 
by the ABS can be rotated by hand when there is 
kickback on the brake pedal. ,'- 

If the ABS indicator light comes on, conTirm the 
ABS code and perform the appropriate trouble- 
shooting for the code. 
If the ABS indicator light does not come on and 
the wheel controlled by the ABS cannot be rotat- 
ed, check the connection of the modulator wire 
harness connectors. If the connections are OK, 
replace the modulator unit. 

NOTE: The kickback should occur approximately 20 
seconds after the Start Test switch is pushed. 
The ABS can be checked with a brake tester, too, by 
checking the brake torque fluctuation of the wheel 
controlled by the ABS. 

12. Turn the Mode Selector switch to "3", "4" and "5". 
Perform step 10 for each of the test mode positions. 



ABS Function Test (cont'd) 

Operation Sequence Simulated by Modes of ALE Checker 

I NOTE: The wheel sensors and sensor wire harnesses are not checked by the ALB checker. 

Mode 1: Sends the simulated driving signal 0 mph (0 km/h) + 113 mph (180 km/h) + 0 rnph (0 krn/h) of  each wheel to the 
ABS control unit to check the system under the normal driving. There should be no kickback. 

I SIMULATED DRlVlNG SIGNAL 

LEFT-FRONT RIGHT-FRONT LEFT-REAR RIGHT-REAR 

Mode 2: Sends the driving signal of  each wheel, then sends the lock signal of  the left-rear wheel to the ABS control unit to  
check the system under left-rear wheel lock. There should be kickback. 

I SIMULATED DRIVING SIGNAL 

LEFT-FRONT RIGHT-FRONT LEFT-REAR RIGHT-REAR 

0 

Mode 3: Sends the driving signal of each wheel, then sends the lock signal of the right-rear wheel to the ABS control unit 
to  check the system under right-rear wheel lock. There should be kickback. 

LEFT-FRONT RIGHT-FRONT LEFT-REAR RIGHT-REAR 

0 

Mode 4: Sends the driving signal of each wheel, then sends the lock signal of  the left-front wheel to the ABS control unit 
to  check the system under left-front wheel lock. There should be kickback. 

SIMULATED DRIVING SIGNAL 

LEFT-FRONT RIGHT-FRONT LEFT-REAR RIGHT-REAR 

0 

Mode 5: Sends the driving signal of each wheel, then sends the lock signal of the right-front wheel to the ABS control unit 
to check the system under right-front wheel lock. There should be kickback. 

I SIMULATED DRIVING SIGNAL 

LEFT-FRONT RIGHT-FRONT LEFT-REAR RIGHT-REAR 

0 

Inspection Points 

If the ABS indicator light comes on and the system stops during the inspection, confirm the ABS code and perform the 
appropriate troubleshooting for the code. 

If there is no kickback in modes 2 through 5, and the ABS indicator light does not come on, the following items are proba- 
ble causes: 

Pressure switch stuck ON 
Clogged or stuck solenoid outlet valve 
Modulator wire harness connectors improperly connected 



- Modulator Function Check 

NOTE: This inspection determines whether the basic 
brake system continues t o  operate normally when the 
modulator unit fluid pressure is low. 

CAUTION: 
This inspection is  made by rel ieving the high- 
pressure fluid in the modulator unit and checking for 
brake operation. After inspection, be sure to  add 
fresh brake fluid to  the specified level of the reser- 
voir, and start the engine to restore the ABS to its 
normal operating condition. 
Do not spill brake fluid on the car; it may damage the 
paint; if brake fluid does contact the paint, wash it 
off immediately with water. 
Do not reuse the drained brake fluid. 
Do not loosen the relief plug on the accumulator. 

1. Remove the bleeder cap from the maintenance bleed- 
er on the modulator unit. 

2. Attach the wrench to the maintenance bleeder 

3. Connect a rubber tube of the appropriate diameter 
to the maintenance bleeder, and set the other end of 
the rubber tube in a suitable container. 

4. While holding the rubber tube with your hand, slow- 
ly loosen the maintenance bleeder 118 to 114 turn to 
collect the brake fluid in the container. 

CAUTION: Do not loosen the maintenance bleeder 
too much. The high-pressure brake fluid can burst. 
out. 

5. After the brake fluid stops flowing out, loosen the 
maintenance bleeder more to release the pressure 
completely. 

6. Tighten the maintenance bleeder to the specified 
torque. 

BLEEDER CAP 

MAINTENANCE BLEEDER 
11 N.m (1.1 kgf.m, 8 Ibf.ft) 

7. Raise the car off the ground and support with safety 
stands (see section 1). 

8. Have an assistant depress the brake pedal firmly, 
and check that the wheels do not rotate. 

9. Remove the cap and refill the reservoir to the 
(upper) level with fresh brake fluid. - r w 
NOTE: Pour the brake fluid slowly so that it does 
not foam, and wait for a few minutes. 

10. Start the engine and let it idle for a minute. Stop the 
engine. 

11. Check the brake fluid level in  the reservoir. It should 
be below the MAX (upper)  level l ine. Refill the 
reservoir with fresh brake fluid to the MAX level line 
again. 

7' R E S T R  

MAX (UPPER) LEVEL 

12. After inspection, start the engine and make sure 
that the ABS indicator light goes off. 



Modulator Unit 
- Relieving System Pressure 

CAUTION: 
Be sure to  drain the high-pressure brake fluid corn- 
pletely before performing the modulator function 
check, disposing the modulator unit, and ABS pump 
motor replacement. 
Do not spill brake fluid on the car; it may damage the 
paint; i f  brake fluid does contact the paint, wash it 
off immediately wi th water. 
Do not  reuse the drained brake fluid. 
Do no t  loosen the relief plug on the accumulator. 

1. Remove the bleeder cap from the maintenance bleed- 
er on the modulator unit. 

2. Attach the wrench to the maintenance bleeder. 

3. Connect a rubber tube of the appropriate diameter 
to the maintenance bleeder, and set the other end 
of the rubber tube in a suitable container. 

4. While holding the rubber tube wi th your hand, 
slowly loosen the maintenance bleeder 1/23 to  114 
turn to collect the brake fluid in  the container. 

\CAUTION: DO not loosen the maintenance bleeder 
too much. The high-pressure brake fluid can burst 
out. 

5. Tighten the maintenance bleeder to the specified 
torque. 

BLEEDER CAP 

- Brake Fluid Replacement 

CAUTION: 
Do not loosen the relief plug on the accumulator. 

NOTE: Brake fluid replacement procedure explained in 
this section is for the brake fluid in the modulator unit 
(that is, the brake fluid in the high-pressure passage and 
in the reservoir). See page 19-6,for the brake fluid re- 
placement procedures for the rest of the brake system. 

1. Remove the bleeder cap from the maintenance bleed- 
er on the modulator unit. 

2. Attach the wrench to the maintenance bleeder. 

3. Connect a rubber tube of the appropriate diameter 
to the maintenance bleeder, and set the other end 
of the rubber tube in a suitable container. 

4. While hold ing the rubber tube w i th  your hand, 
slowly loosen the maintenance bleeder 118 to  114 to  
collect the brake fluid in the container. 

CAUTION: Do not  loosen the maintenance bleeder 
too  much. The high-pressure brake fluid can burst 
out. 

5. Tighten the maintenance bleeder 

NOTE: Do not remove the rubber tube and wrench 
yet. 

BLEEDER CAP 

11 N.m (1.1 kgf.m, 8 IbfW 



6. Start the engine and let it idle for a minute. Stop the 
engine. 

7. Check the brake fluid level in the reservoir. It should 
be below the MAX (upper) level line. 

8. Repeat the steps 4 through 7 to drain the rest of the 
brake fluid from the modulator unit. 

NOTE: The modulator has a capacity of approximate- 
ly 150 m l  (150 cc, 5 fl-02). Approximately 40 - 45 me 
(40 - 45 cc, 1.3 - 1.5 fl-oz) of the fluid is drained at 
each try. 

9. Remove the cap, and refill the reservoir to  the MAX 
(upper) level with fresh brake fluid. 

NOTE: Pour the brake fluid slowly so that it does 
not foam, and wait for a few minutes. 

10. Repeat steps 4 through 7 twice, and refill the reser- 
voir to the MAX (upper) level with fresh brake fluid. 

CAP 

I I I ' 

11. Tighten the maintenance bleeder to the specified 
torque. 

12. After replacement, start the engine and make sure 
that the ABS indicator light goes off. 

Bleeding: 

When the brake f luid is completely drained f rom the 
reservoir (air enters in the modulator unit) during brake 
fluid replacement, bleed the air from the modulator unit 
as follows. 

-1. Fill the reservoir to the MAX (upper) level with fresh 
brake fluid. 

-2. Connect the rubber tube to the bleeder on the mod- 
ulator unit, and set the other end of the rubber tube 
in a container (see the previous page). 

-3. Loosen the bleeder, and start the engine to activate 
the pump motor. 

NOTE: Take care not to spill the brake fluid from 
the container. 

-4. Tighten the bleeder when the fluid starts to flow out 
of the bleeder. 

-5. Stop the engine after the pump motor stops 

NOTE: If the ABS indicator light comes on and the 
pump motor stops, repeat steps 3 through 5 above. 



Modulator Unit 

r Removal/lnstallation 

CAUTION: 
Do not spill brake fluid on the car; it may damage the 
paint; if brake fluid does contact the paint, wash it 
off immediately wi th water. 
Take care not t o  damage or deform the brake pipes 
during removal and installation. 
To prevent the  brake fluid from flowing, plug and 
cover the hose ends and joints wi th a shop towel or 
equivalent material. 
Do not loosen the relief plug on the accumulator. 

1. Disconnect the modulator unit 14P connector and 
pump motor 2P connector. 

2. Remove the wire harness clip from the modulator 
bracket. 

NOTE: When a new harness clip is installed after a 
wire harness or modulator unit replacement, adjust 
the harness clip t o  the dimensions shown below. 

3. Remove the three 8 m m  nuts, and remove the modu- 
lator unit f rom the bracket. 

NOTE: When the p u m p  moto r  or the modulator  
unit is replaced, bleed the high-pressure brake fluid 
first (see page 19-134). 

PUMP MOTOR 180 - 190 m m  17.09 - 7.48 in) 

2P CONNECTOR 
WIRE HARNESS CLIP 
NOTE: When a new clip is installed, 
adjust it to the dimensions as shown. 

MODULATOR UNlT 
14P CONNECTOR 

DULATOR UNlT 

MODULATOR BRACKET 8 mm NUT 
21 N-m (2.1 kgf.m, 15 lbf.ft) 



4. Install the modulator unit in the reverse order of  
removal. 

NOTE: Check the letters stamped on the modulator 
body, and connect the brake pipes properly. 
Tighten the flare nuts to 19 N-m (1.9 kgfm, 14 Ibf.ft). 

Connect the pipe 
from the right-front 
wheel to "FR". 

Connect the pipe 
from the left-rear 

Connect the pipe 
from the right-rea 
wheel to "RR". 

Connect the pip 

master cyliniier 
secondary side 

Pipe from the MODULATOR UNIT 
master cylinder 
primary side 

5. Start the engine and let it idle for a minute. 
Check that: 

ABS indicator light is off. 
Brake f luid is not leaking f rom the brake pipe 
joints. 

6. Stop the engine. 

7. Check whether the brake fluid level in the reservoir 
is at the MAX (upper} level. 
If level is low, add fresh fluid until the reservoir is 
refilled to the MAX (upper) level. 

8. Bleed air from the brake system (see page 19-6). 

r Wire Harness Replacement 1 
1. Remove the modulator unit from the car (see page 

19-136). 

1 2. Remove the modulator unit cover, and remove the I 

CONNECTOR 

I / 

3. Check the numbers stamped on the set plate, and 
connect each connector of the new wire harness to 
the set plate of the corresponding number. 

NOTE: Be sure that each connector is locked secure- 
ly with the two locking tabs. 

4. Install the modulator unit cover and modulator unit 
(see the lef t  column of this page). 

NUMBERS 
(Stamped) 

CONNECTOR 
\ / 

/ -  SET PLATE 

5. Check the ABS function using the ALB checker (see 
page 19-131). 



Modulator Unit 
- Pump Motor Replacement 

The modulator unit contains high-pressure 
brake fluid. Be sure t o  bleed the high-pressure fluid from 
the  modulator unit  before removing the pump motor. 

1. Bleed the high-pressure brake fluid from the modu- 
lator unit (see page 19-134). 

2. Remove the modulator unit from the car (see page 
19-136). 

3. Remove the 8 m m  flange bolts from the modulator 
unit, and remove the pump motor. 

MODUYTOR UNlT 

8 mm FLANGE BOLT 
Replace. 
NOTE: Use 8 rnrn bolts 
in the pump motor set. 
15 N.m (1.5 kgf-m, 11 Ibf.ft) 

4. Install the pump motor in the reverse order of re- 
moval. 

NOTE : 
After install ing the modulator unit, add fresh 
brake fluid until the reservoir is refilled to the spe- 
cified level, and bleed air from the system (see 
page 19-134). 
Turn the ignition switch on, and check for the 
ABS indicator light operation. 

- Disposal 

The accumulator contains high pressure 
nitrogen gas. Do not puncture, expose to  flame, weld, - - 

drop or apply impact t o  the accumulator, or attempt t o  
remove the accumulator from the modulator unit. The 
modulator unit may explode and severe personal injury 
may result. 

1.  Drain the high-pressure brake fluid from the modu 
lator unit (see page 19-134). 

2. Secure the modulator unit in a vise so that the relief 
plug points straight up. 

3. Loosen the relief plug three and a half turns slowly, 
and wait for three minutes for all pressure to escape. 

4. Remove the accumulator from the modulator unit. 

5. Remove the relief plug completely and dispose of 
the accumulator. 

RELIEF PLUG 

\ - \ 
MODULATOR UNlT 



Master Cylinder 
A' . . 

-- ulsassemmy 

CAUTION: 
Do not spill brake fluid on the car; it may damage the 
paint; if brake f luid does contact the paint, wash it 
off immediately w i th  water. 
Clean all parts i n  brake fluid and air dry; blow out all 
passages w i th  compressed air. 

1. Remove the master cylinder (see page 19-13). 

2. Remove the rod seal. 

3. Remove the circlip while pushing in the secondary 
piston. 

ClRCLlP 

SECONDARY 
PISTON 

Replace. 

4. Remove the stop bolt  whi le pushing in the sec- 
ondary piston. 

SECONDARY PISTON 

1 
SEALING WASHER 
Replace. 

5. Remove the piston guide, secondary piston and pri- 
mary piston. 

NOTE: If the primary piston assembly is difficult to 
remove, apply compressed air from the primary pis- 
ton side port. 

CAUTION: 
Do not use high pressure air or bring the nozzle 
too close t o  the port. 
Place a shop rag over the master cylinder t o  pre- 
vent the primary piston from becoming a projec- 
tile. 

PISTON GUIDE 
Replace. 

O-RING 
Replace. 

(cont'd) 



Master Cylinder 

r Disassembly (cont'd) P 
6. Remove the reservoir cap, strainer and reservoir 

f rom the master cylinder. 

7. Remove the reservoir seal f rom the reservoir cap. 

RESERVOIR CAP 
A Check for blockage 

of vent holes. 

RESERVOIR SEAL 
Check for damage or 
deterioration. 

STRAINER 
Remove accumulated 
sediment. 

RESERVOIR 

STER CYLINDER 
ck bore for wear or damage. 



Reassembly 

CAUTION: 
If replacing the primary piston, secondary piston or master cylinder body, check and adjust the pushrod clearance 
before installing the master cylinder (see page 19-18]. 
Do not spill brake fluid on the car; it may damage the paint; if brake does contact the paint, wash it off immediately 
wi th water. 
Clean all parts i n  brake fluid and air dry; b low out all passages w i th  compressed air. 
Before reassembling, check that all parts are free of dust and other foreign particles. 
Replace parts wi th new ones whenever specified t o  do so. 
Make sure no  dirt  or other foreign matter is  allowed t o  contaminate the brake fluid. 
Do not mix different brands of brake fluid as they may not  be compatible. 
Do not reuse the drained fluid. Use only clean DOT 3 or 4 brake fluid. 
Replace the master cylinder if the bore is damaged or worn. Do not hone or attempt t o  refinish the bore. 

NOTE: 
Coat piston cups, pressure cup and master cylinder bore with clean brake fluid. 
Use recommended greases in the master cylinder seal set. 

RESERVOIR CAP 

I I RESERVOIR SEAL 

STRAINER 

ROD SEAL 
Replace. 

I ClRCLlP SECONDARY PISTON 5 N.m (0.5 kgf.m, 
Replace. Replace. 3.6 Ibf.fti 

CYLINDER 



Master Cylinder 

r Reassembly (cont'd) 

1. Install the reservoir on the master cylinder with a 
clamp as shown. 

2. Install the reservoir seal in the groove of the reser- 
voir cap. 

3. Install the strainer and reservoir cap on the reser- 
voir. 

RESERVOIR CAP 

RESERVOIR SEAL 

5 N.m (0.5 kgf-m, RESERVOIR 
3.6 Ibf.ft) 

1 

ASTER CYLINDER 

4. Coat the cups of a new primary piston with clean 
brake fluid, then install the primary piston into the 
master cylinder. 

NOTE: 
Before installation, check that the valve stem 
moves smoothly by  lightly pushing i t  through 
the slot in the piston. 
Install the piston so that the slot in  the piston 
aligns with the stop bolt hole in the master cylin- 
der. 

PRIMARY PISTON 

V ~ V E  STEM 

5. Coat the cup of a new secondary piston with clean 
brake fluid. 

6. Apply recommended grease in the master cylinder 
seal set to the piston, and install the piston into the 
master cylinder. 

NOTE: Check that the valve stem moves smoothly 
by pushing the stop pin guide. 

SECONDARY PISTON 

\ STOP PIN 
VALVE STEM GUIDE 

7. Apply recommended grease in the master cylinder 
seal set to a new O-ring and the secondary cup i n  a 
new piston guide, and install the O-ring onto the 
piston guide. 

O-RING 

FRONT 



8. Install the piston guide into the master cylinder. 

9. Align the slot in  the primary piston with the stop 
bolt hole by pushing the secondary piston in, and 
install the stop bolt with a new sealing washer. 

10. Install a new circlip while pushing in the secondary 
piston. 

11. Apply recommended grease in the master cylinder 
set to a new rod seal, and install the seal onto the 
master cyliner. 

ClRCLlP 

12. Adjust the pushrod clearance (see page 19-18). 

13. Install the master cylinster (see page 19-19). 



Electronic Components 
r ABS Control Unit Replacement - 

1. Remove the passenger's side kick panel. 

2. Disconnect the ABS control unit connectors. 

3. Remove the ABS control unit mounting bolts, then 
remove the control unit. 

ABS CONTROL UNlT 
I 1 ABS CONTROL UNIT I 

1 4. Install the ABS control unit in  the reverse order of I 
removal. 

- Relay Inspection 

1. Remove the fail-safe relays and motor relay (loca- 
tion: see page 19-45). 

2. Check for continuity between the terminals C and D. 
There should be continuity. 

3. Check for continuity between the terminals A and B. 
There should be continuity when the battery is con- 
nected between the terminals C and D. 
There should be no continuity when the battery is 
disconnected. 



PulsersIWheel Sensors 
I 1. - - - inspecuon 

Front: 

1. Check the front pulser for chipped or damaged 
teeth. 

FRONT WHEEL SENSOR 

FRONT PULSER 

2. Measure the air gap between the wheel sensor and 
pulser all the way around while rotating the drive- 
shaft by hand. 

Standard: 0.4 - 1.0 mm (0.02 - 0.04 in) 

NOTE: I f  the gap exceeds 1.0 m m  (0.04 in), the 
probability is a distorted knuckle which should be 
replaced. 

Rear: 

1. Check the rear pulser for chipped or damaged teeth. 

REARPULSER 

2. Measure the air gap between the wheel sensor and 
pulser all the way around while rotating the hub 
bearing unit by hand. 

Standard: 0.4 - 1.0 mm (0.02 - 0.04 in) 

NOTE: If the gap exceeds 1.0 mrn (0.04 in), the 
probability is a distorted knuckle which should be 
replaced. 



(~ront:)  

10 N.m (1.0 kgfm, 7 Ibf.ft) 

8 x 1.25 mm 
22 N.m (2.2 kgfm, 16 Ibf.ft) 

6 x 1.0 
10 N-m (1.0 kgfm, 7 Ibf-ftl 

FRONT WHEEL SENSOR 

Pulsers/Wheel Sensors 
- Wheel Sensor Replacement 

NOTE: 
Be careful when installing the sensors to avoid twisting the wires. 

a After sensor replacement, confirm proper operation (see page 19-131). 

 ear:) 

6 x  1.0 mm 

8 x 1.25 mm 
22 N.m (2.2 kgfm, 16 Ibf.ft) 

REAR WHEEL SENSOR 



SUPPLEMENTAL RESTRAINT SYSTEM (SRS) (If body maintenance is required) 

Some model versions of the Accord Coupe include a driver's airbag, located in the steering wheel hub, and a front 
passenger's airbag, located in the dashboard above the glove box. Information necessary to safely service the SRS 
is included in this Shop Manual. Items marked with an asterisk ( * )  on the contents page include, or are located near, 
SRS components. Servicing, disassembling or replacing these items will require special precautions and tools, and 
should therefore be done by an authorized Honda dealer. 

To avoid rendering the SRS inoperative, which could lead t o  personal injury or death in  the event of a severe 
frontal collision, all SRS service work must be performed by an authorized Honda dealer. 
Improper service procedures, including incorrect removal and installation of the SRS, could lead t o  personal 
injury caused by unintentional activation of the airbags. 
All SRS electrical wiring harnesses are covered w i th  yellow insulation. Related components are located in the 
steering column, front console, dashboard, dashboard lower panel, and i n  the dashboard above the glove box. 
Do not  use electrical test equipment on these circuits. 



Bumpers 
Front Bumper 

Replacement .............................................. 20-83 
Disassembly .............................................. 20-84 

Rear Bumper 
Replacement .............................................. 20-86 
Disassembly .............................................. 20-87 

*Carpet 
Replacement ................................................... 20-71 

*Consoles. Front and Rear 
Replacement ................................................... 20-73 

Dashboard 
Component Removal/lnstallation ................ 20-76 
Replacement Precautions ............................. 20-80 
Replacement ................................................... 20-81 

Door 
Index ................................................................ 20-2 

Door and Side Moldings 
Replacement ................................................... 20-102 

Fenderwell Trim/Wheelhouse 
Protector and Rear Air Outlet 
Replacement ................................................... 20-1 06 

*Frame Repair Chart ............................................. 20-108 
Front Grille 

Replacement ................................................... 20-99 
Headliner 

Replacement ................................................. 20-50 
Hood 

Replacement ................................................... 20-88 
Adjustment ..................................................... 20-89 

Interior Trim 
Replacement ................................................... 20-48 

License Plate Trim 
Replacement ................................................... 20-98 

Mirrors 
Power Mirror Replacement ........................... 20-17 
Manual Mirror Replacement ......................... 20-17 
Mirror Holder Replacement .......................... 20-18 
Mirror Visor and Mirror Cover 

Replacement .............................................. 20-19 
Rearview Mirror Replacement ...................... 20-20 

Opener and Latch 
Replacement ................................................... 20-95 

Opener Cables 
Replacement ................................................... 20-93 

Rear Emblems 
Installation .................................................... 20-106 

Roof Molding 
Replacement ................................................... 20-100 

Seats 
Front Seat Removal ...................................... 20-51 
Front Seat Replacement ................................ 20-52 
Front Seat Cover Replacement ..................... 20-55 
Front Seat Linkage Index .............................. 20-57 
Rear Seat Replacement ................................. 20-63 
Rear Seat Cover Replacement ...................... 20-64 

Seat Belts 
Front Seat Belt Replacement ........................ 20-66 
Rear Seat Belt Replacement ......................... 20-68 
Inspection ....................................................... 20-70 

Side Sill Panel 
Replacement ................................................... 20-101 

Side Window Molding 
Replacement ................................................... 20-99 

Sub-frame ......................................................... 20-107 
Sunroof 

Index ................................................................ 20-39 
Trunk Lid 

Replacement ................................................... 20-90 
Adjustment ..................................................... 20-92 

Trunk Lid Latch and Lock Cylinder 
Replacement ................................................... 20-97 

Trunk Lid Weatherstrip 
Replacement ................................................... 20-98 

Trunk Trim 
Replacement .................................................. 20-49 

Windshield. Rear Window. Quarter Glass 
Index ................................................................ 20-21 



Doors 
Index 

INNER 
WEATHERSTRIP OUTER 
Replacement, WEATHERSTRIP 

OUTER MOLDING 
Replacement, 
page 20-13 

DOOR 

DOOR PANEL 

page 20-4 

Passenger's: 

SWITCH 



CHANNEL GLASS 
GUIDE COVER Replacement, page 20-10 

I I 

CENTER CHANNEL GUIDE PIN 
GUIDE 
Replacement, 1 ,  1 GLASS RUN 

CHANNEL 
Replacement, page 20-10 

I 

lock switch) 



Doors 

r Door Panel/Plastic Cover Replacement 

1. Remove the mirror cover panel (see page 20-17). 

NOTE: Take care not to  scratch the door panel and 
other parts. 

2. I f  applicable, remove the  regulator handle by  
pulling the clip out a wire hook. 

REGULATOR HANDLE 

WIRE HOOK 

CLIP 

NOTE: Install the regulator handle so it points for- 
ward and up  at a 45 degree angle with the glass 
closed. 

3. Pry the cap and remove the screw. 

b: Screw location, 1 

4. Pull the inner handle forward and out half-way, and 
disconnect the inner handle rod. If so equipped, dis- 
connect the power door lock switch connector. 

POWER DOOR LOCK 
SWITCH CONNECTOR \ 

POWER DOOR 
LOCK SWITCH 

I 

HANDLE 

INNER HANDLE 

5. Remove the armrest screw. 

b: Screw locations 

A B b . 1  I 

Driver's: CAP \ 

ARMREST 

CAP 

Passenger's: 

CAP * 
v A 

ARMREST 



6. Release the clips that hold the door panel. 
Remove the door panel by  pulling i t  upward. 

NOTE: Remove the door panel with as little bend- 
ing as possible to avoid creasing or breaking it. 

95 mm (3.74 in) 

SNAP-ON 
#A177 

1 mm 

45 mm 
(1.77 in) 

D: Clip locations 
A D ,  1 

-- 
TRIM PAD 
REMOVER 

DOOR PANEL 

7. Disconnect the following: 
Power window switch connector 
Power mir ror  switch connector (driver's, for  
some types) 
Courtesy light connector 

COURTESY 
LIGHT 
CONNECTOR 

SWITCH CONNECTOR 

SWITCH CONNECTOR 

NOTE: If necessary, remove the armrest (driver's) 
or power window switch (passenger's) to  move the 
glass. 

Driver's: 
F: Screw locations, 4 DOOR PANEL 

SWITCH 

Passenger's: 
b: Screw location, 1 POWER WINDOW 

SWITCH 

(cont'd) 



Doors 

r Door Panel/Plastic Cover Replacement (cont'd) 

I 8. Remove the bracket and power door lock unit, and 
disconnect the connectors. 

( b: Screw locations, 4 

POWER MIRROR 
---- CONNECTOR 

9. Detach the grommets and harness clips, then care- 
fully remove the plastic cover. 

I GROMMET 
GROMMET 

10. Before installing the plastic cover, make sure the 
door harness and connectors are fastened correctly 
on the door. 

D: Clip locations, 13 

I 
DOOR HARNESS 

11. Install the plastic cover and all removed parts. 

NOTE: 
Apply adhesive along the edge where necessary 
to maintain a continuous seal and prevent water 
leaks. 
Do not plug the elongated hole. 

GROMMET 
I 

POWER DOOR 
LOCK UNIT 

HOLE 

ADHESIVE P~ASTIC 
COVER 



12. Install the door panel (see page 20-5). 

NOTE: 
Make sure the door harness is not pinched. 
If necessary, replace any damaged clips. , 

Make sure the connectors are connected proper- 

ly. 

13. Install the inner handle (see page 20-4). 

- Outer Handle Replacement 1 
NOTE: Raise the glass fully. I 
1. Remove: 

Door panel (see page 20-4) 
Plastic cover (see page 20-4) 

2. Remove the rod protector. 

,b : Screw location, 1 

3. I f  so equipped,  d isconnect  t h e  connector ,  a n d  
remove the harness clips. 

D: Clip locations, 2 



Doors 
- Outer Handle Replacement (cont'd) I 

4. Remove the bolts. 

b: Bolt locations, 2 I 

5. Pull out the outer handle. 
Pry the outer handle rod out of its joint using diago- 
nal cutters. 

NOTE: 
To ease reassembly, note the location @ of the 
outer handle rod on the joint before disconnect- 
ing it. 
Take care not to bend the outer handle rod. 
Use a shop towel to protect the opening in the 
door. 

OUTER HANDLE 
L ROD BUSHING 

Replace. ! 

HANDLE \e> 

6. Disconnect the cylinder rod as shown. 

NOTE: Take care not to damage the lock cylinder 
joint. 

7. Pull out the retainer clip, then remove the lock cylin- 
der. 

OCK CYLINDER 

OU 
HA RETAINER 

CLIP 

8. Installation is the reverse of the removal procedure. 

NOTE: 
Make sure the outer handle rod and connector 
are connected securely. 
Make sure the wire harness is routed properly. 
Make sure the door locks and opens properly. 



- Latch Replacement 

NOTE: Raise the glass fully. 

1. Remove: 
a Door panel (see page 20-4) 
a Plastic cover (see page 20-4) 
a Outer handle (see page 20-7) 

2. Disconnect the inner handle rod and lock rod from 
the latch. 
Detach the inner handle rod and lock rod, then re- 
move the inner lock knob. 

NOTE: Take care not to bend the rods. 

INNER HANDLE b: Screw locations, 2 

i 
i LOCK ROD 

3. Remove the bolt, then move the center channel for- 
ward. 

F :  B O I ~  location, 1 1 

4. Disconnect the connector, and detach the harness 
clip from the door. 
Remove the latch through the hole in the door. 

NOTE: Take care not to bend the outer handle rod 
and cylinder rod. 

b: Screw locations, 3 I 

-- 

CYLINDER OUTER HANDLE 
ROD ROD 

I 5. Installation is the reverse of the removal procedure. 

NOTE: 
Make sure the inner handle rod, lock rod and 
connector are connected properly. 
Make sure the door locks and opens properly. 



Doors 

r Glass/Regulator/Glass Run Channel Replacement 

1. Remove: 
Door panel (see page 20-4) 
Plastic cover (see page 20-4) 

2. Driver's: Remove the armrest from the door panel 
(see page 20-5). 
Passenger's: Remove the power window switch 
from the door panel (see page 20-5). 
Connect the power window switch to the door har- 
ness. 

3. Lower the glass fully. 

4. Peel off the channel guide cover, then remove the 
screws. 

1 NOTE: When installing the channel guide cover, 

I apply the double-faced adhesive tape to it. 

1 b: Screw locations, 4 I 

GUlDE COVER 

,GUIDE PIN 

5. Remove the center channel guide by  pul l ing it 
upward. 4 

CENTER CHANNEL 
GUIDE 

6. Carefully move the glass until you can see the bolts, 
then remove them. 

NOTE: Take care not to drop the glass inside the 
door. 
b: Bolt locations, 2 

I 
I 

6 x 1.0 mm 
9.8 N-m (1.0 kgf-m, 
7.2 Ibf.ft) 

7. Carefully pul l  the glass out through the window 
slot. 

NOTE: 
Take care not to drop the glass inside the door. 

a Check the guide pin for damage, and replace i f  
necessary. 

GUIDE PIN 
I 



NOTE: Scribe a line around the guide pin to show the 9. Remove the glass run channel. 
original location. 

GUIDE PIN 

GUIDE PIN 

GUIDE PIN 
MOUNTING BOLT 1 
6 x 1.0 m m  GLASS 
3 N.m (0.3 kgf.m, 
2 IbfW SEAL 

8. Disconnect the connector, then remove the regula- 
tor through the center hole in  the door. 

b: Bolt locations 

A b . 3  I B t . 4  1 6 x l . O m m  

D: Clip locations, 2 

/ 
REGULATOR 

A A  I 
CONNECTOR 

D: Clip locations, 3 

--> 

FRONT 
H A  GLASS RUN /[ 

CHANNEL 

CHANNEL 

10. Remove the front and center channels. 

NOTE: 
If necessary, remove the lower center glass run 
channel from the center channel. 
When installing the lower center glass run chan- 
nel, apply clear sealant t o  the location @ of the 
center channel. 

b: Bolt locations, 3 *: Nut location. 1 

Sealant: Cemedine #8500, 
or equivalent 

FRONT 

LOWER CENTER 
I 

CENTER CHANNEL 
GLASS RUN CHANNEL 

(cont'd) 



Doors 

r Glass/Regulator/Glass Run Channel Replacement (cont'd) 

11. Grease all the sl iding surfaces of the regulator 
where shown. 
Check that the regulator moves smoothly by con- 
necting a 12 V battery to the power window motor 
(see section 23). 

WINDOW 

12. lnstall the front and center channels. 

NOTE: Make sure the lower center glass run chan- 
nel is fitted into the center channel. 

LOWER CENTER 
GLASS RUN 
CHANNEL Outside 

CENTER 
CHANNEL 

Forward 

13. lnstall the glass run channel. 

NOTE: Fit the glass run channel into the front chan- 
nel and on the door as shown. 

GLASS RUN 
CHANNEL 

GLASS RUN Outside 

14. lnstall the regulator (see page 20-1 1). 

NOTE: Make sure the connector is connected prop- 
erly. 

15. lnstall the glass (see page 20-10). 

16. lnstall the center channel guide and channel guide 
cover. 

NOTE: Make sure the guide pin is installed in the 
center channel guide properly. 

GUIDE PIN GLASS 
\ I 

CHANNEL GUIDE 



17. Roll the glass up and down t o  see if it moves freely 
wi thout  binding. Also make sure that there is no 
clearance between the glass and glass run channel 
when the glass is closed. Adjust the position of the 
glass as necessary. 

GUIDE PIN 

CENTER CHANNEL FRONT CHANNEL 

18. Attach the door harness to  the door correctly (see 
page 20-6). 

19. Disconnect the power window switch f rom the door 
harness, then install the armrest and power window 
switch o n  the door panel (see page 20-5). 

20. When reinstalling the plastic cover, apply adhesive 
along the edge where necessary 'to maintain a con- 
tinuous seal and prevent water leaks (see page 20- 
6). 

21. Install the door panel (see page 20-4). 

- Outer Molding Replacement 

CAUTION: Wear gloves t o  remove the  outer molding. 

1. Remove t h e  power  or  manua l  m i r ro r  (see page 
20-17). 

2. Lower the glass. 

3. Remove the screw. 

4. Starting at the rear, pry the outer molding up and 
detach the clips, then remove the outer molding. 

NOTE: Take care not t o  twist  or scratch the outer 
molding. 

D: Clip locations, 6 b: Screw location. 1 

OUTER 

k' A' 

OUTER MOLDING 

5. Installation is the reverse of the removal procedure. 

NOTE: 
If necessary, replace any damaged clips. 
When installing, align the rear edge of the outer 
molding with the rear edge of the door. 

20-1 3 



Doors 
- Weatherstrip Replacement 1 

NOTE: 
Before install ing the inner weatherstrip, apply clear 
sealant t o  locations @ o n  the door as shown. 
I f  necessary, replace any damaged clips. 

Sealant: Cemedine #8500, or equivalent 

D: Clip locations 

AD, 23 BD, 1 

CLIP I ap" I _ %  I 
-- J s--J 

I OUTER WEATHERSTRIP I 

OUTER 

INNER WEATHERSTRIP 

I 

- Glass Adjustment 

NOTE: 
Place the vehicle on  a firm, level surface when adjust- 
ing the glass. 
Check the weatherstrips and glass run channel for  
damage o r  deterioration, and replace them i f  neces- 
sary. 

1. Remove the  door  panel  and  peel o f f  t h e  plast ic 
cover (see page 20-4). 

2. Driver's: Remove the armrest (see page 20-5). 
Passenger's: Remove t h e  power  w i n d o w  swi tch 
(see page 20-5). 

3. Connect the power  w i n d o w  swi tch t o  the power  
w indow motor  connector (power  w indow model). 
Install the regulator handle o n  the door regulator 
(manual w indow model). 

4. Make sure the guide p in  is  installed i n  the center 
channel guide properly. 

GUIDE PIN GLASS 
\ I 

CHANNEL GUIDE 



GLASS RUN 

5. Raise the glass. 

6. Loosen t h e  glass moun t ing  bo l ts  and  regulator 
mounting bolts. 

7. Adjust the glass so i t  is contact with the glass run 
channel evenly. 

8. T ighten the  glass moun t ing  bolts and regulator 
mounting bolts. 

A b: Glass mounting 
GUIDE bolt locations 

B b: Regulator mounting 
bolt locations 

REGULATOR 

9. Loosen the front channel mounting bolts. 

10. Lower the glass. 

11. Push the front channel against the glass, then tight- 
en the mounting bolts. 

b: Mounting bolt 
locations 

FRONT CHANNEL 

12. Check that the glass moves smoothly. 

13. Raise the glass fully and check for gap. 

14. Check the glass operation. 

NOTE: Check that the glass contacts the glass run 
channel evenly. 

15. Check for water leaks. 

NOTE: Do not use high pressure water. 

16. Route the door harness and connectors, and fasten 
them to  the door (see page 20-6). 

17. Disconnect the power window switch f rom the door 
harness, then  insta l l  t he  armrest  (dr iver 's) and 
power  w indow switch (passenger's) o n  the door  
panel (see page 20-5). 

18. Attach the plastic cover, then install the door panel 
(see page 20-4). 



Doors 

r Position Adjustment 

I NOTE: Place the vehicle on a firm, level surface when 
adjusting the doors. 

After installing the door, check for a flush fit with the 
body, then check for equal gaps between the front, rear, 
and bottom door edges and the body. 
The door and body edges should also be parallel. Adjust 
at the hinges as shown. 

CAUTION: Place a shop towel on the jack to prevent 
damage to the door when loosening the door and hinge 
mounting bolts for adjustment. 

DOOR MOUNTING BOLTS 
8 x 1.25 m m  29 N.m (3.0 kgf-m, 22 Ibf.ft) 
Loosen the door mounting bolts slight- 
ly  to move the door IN or OUT until 
it's flush with the body. If necessary, 
you can install a shim behind one 
hinge to make the door edges 
PARALLEL with the body. 

GE HINGE MOUNTING BOLTS 
8 x 1.25 m m  
29 N.m (3.0 kgf-m, 22 Ibf-ft) 
Loosen the hinge mounting 
bolts, and move the door 
BACKWARD or FORWARD, 
UP or DOWN as necessary 
to equalize the gaps. 

The door and body ebges should be parallel. 

NOTE: Check for water leaks. 

- Striker Adjustment 

Make sure the door latches securely without slamming. 
If it needs adjustment: 

1. Draw a line around the striker for reference. 

2. Loosen the screws, and move the striker IN or OUT 
to make the latch f i t  t ighter or looser. Move the 
striker UP or DOWN to align it with the latch open- 
ing. Then lightly tighten the screws and recheck. 

NOTE: Hold the outer handle out, and push the 
door against the body to  be sure the striker allows a 
flush fit. 

3. If the door latches properly, tighten the screws and 
recheck. 

\ *  \, STRIKER 

% SCREWS 8 x 1.25 m m  



Mirrors 
- Power Mirror Replacement 

1. Pry out the mirror cover panel with a flat tip screw- 
driver, then remove it. 

CAUTION: When prying w i th  a flat t ip  screwdriver, 
wrap it w i th  protective tape t o  prevent damage. 

MIRROR .., \ COVER 

2. Disconnect the connector. Remove the nuts, then 
remove the mirror while holding it. 

*: Nut locations, 3 

6) CONNECTOR 
(Door harness 

@ CONNECTOR side) 

3. lnstallation is the reverse of the removal procedure. 

- Manual Mirror Replacement 

1. Remove the cap and screw, then remove the control 
knob. 

2. Pry out the mirror cover panel with a flat tip screw- 
driver, then remove it. 

CAUTION: When prying wi th a flat t ip screwdriver, 
wrap it wi th protective tape t o  prevent damage. 

b: Screw location, 1 

MIRROR 

\\ 
COVER 
PANEL 

' I  

CLIP CONTROL 
KNOB 

3. Remove the nuts, then remove the mirror whi le 
holding it. 

a: Nut locations, 3 

MIRROR 

4. Installation is the reverse of the removal procedure. 



Mirrors 
- Mirror Holder Replacement 

Power mirror: I Manual mirror: 

1. Insert a screwdriver in  the mirror housing through 
the service hole, and loosen the actuator retaining 
screw. 

MIRROR 

SCREW \ 

SERVICE HOLE 

2. Pull out the mirror holder from the mirror housing. 

3. Pull the lock cap stopper and remove the stopper 
pin, then separate the actuator and mirror holder. 

NOTE: The power mirror wi th defogger can not 
separate the actuator and mirror holder. 

C - 
.* STOPPER 

PIN 

MIR~OR 
HOLDER 

1. Carefully pry out the mirror holder with a flat t ip  
screwdriver as shown. 

CAUTION: To prevent damage to the mirror, wrap 
the end of a flat tip screwdriver with a shop towel. 

MIRROR HOLDER 

2. Installation is the reverse of the removal procedure. 

NOTE: Apply grease to the locations indicated by 
the arrows. 

\ J O I ~  PIN 

PIVOT 

MIRROR 
HOLDER 

4. Installation is the reverse of the removal procedure. I 
NOTE: Apply grease to the locations indicated by 
the arrows. I 



- Mirror Visor and Mirror Cover Replacement 

NOTE: The mirror visor and mirror cover replacement 
procedures shown are for the power mirror. The manual 
mirror visor and cover can be replaced in the same man: 
ner. 

1. Remove the mirror holder (see page 20-18). 

2. Turn the mirror base forward, then remove the screws. 

b: Screw locations, 3 
I 

4. Remove the screws, then remove the mirror cover. 

b : Screw locations 

MIRROR HOLDER 

3. Detach the hooks, then remove the mirror visor. 

MIRROR VISOR // 

5. Installation is the reverse of the removal procedure. 



Mirrors 
- Rearview Mirror Replacement - 

1. Remove the rubber damper. 

2. Pry the cover off using the end of a flat t ip screw- 
driver. 

CAUTION: When prying with a flat tip screwdriver, 
wrap it with protective tape to prevent damage. 

3. Remove the screws, then remove the rearview mir- 
ror. . 

4. Installation is the reverse of the removal procedure. 

SCREW 
5 x 0.8 rnm 
4 N.m 10.4 k g f ~  

COVER MIRROR 

-- 
-7 

COVER 



Windshield, Rear Window, Quarter Glass Em 
Index 

NOTE: The numbers after the part names show the quantities of the parts used. 

UPPER MOLDING 
UPPER RYBBER DAM 

RIGHT SlDE MOLDING 

CLlP A, 4 Pink 

RETAINER A, 4 Blue 

CLlP B, 2 Orange 

CLlP C, 2 Yellow 

LOWER RUBBER CLIP D, 4 Blue 

ETAINER B, 4 Yellow 
Removal, page 20-24 
Installation, page 20-25 GLASS BRACKET' LEFT SIDE MOLDING 

REAR WINDOW 
Removal, page 20-30 
Installation, page 20-31 

UPPER FASTENER, 2 
(Self-adhesive-type, glass 

UPPER FASTENER, 2 
[Clip-type, body side) 

LOWER FASTENER, 2 

side) 

QUARTER GLASS 
Removal, page 20-35 
Installation, page 20-35 



Windshield, Rear Window. Quarter Glass 
r Removal/lnstallation Procedures Flow I 

I Windshield: A 
Rear Window: 6 

A. B 

[ Remove molding ] 
Quarter glass: C C $- 

I Remove glass 1 
Body + Glass 

t 
Clean bonding surfaces 

I 

C [ Apply adhesive tapes p--1 t 
Clean bonding surface 

1 I 

I I lnstall glass 

lnstall retainers and glass 
bracketslfasteners 

f 

I Remove . x t s  adhesive 1 I 

lnstall moldings 

B 

1 

Apply glass primer 
I I + 

Apply adhesive f ( Mix adhesive and hardener ] + C 
Peel separator off adhesive tapes1 

4 Apply body primer 

rarrs 

Part Number Contents Comment 

Adhesive sealant 500 g (17.6 02) 
Hardener 75 g (2.6 oz) 

Adhesive kit - Low temperature Glass pr imer 20 g (0.7 oz) 
08718-99960 Body primer 20 g (0.7 02) 
High temperature Piano wire Length: 1 m (3 ft), 
08718 - 99961 Diameter: 0.6 m m  (0.02 in) 

Gauze 
Cartridge For adhesive 
Sponge For applying primers 

NOTE: 
Both kits have two  types of adhesive primer: one for the body (metal), and one for glass. 
Always use new genuine Honda adhesive, or equivalent. 
Do not use the adhesive i f  six months have elapsed since date o f  manufacture. 
Store adhesive in  a cool, d ry  place. 
Open only immediately before you are going to  use it. 

1 Install fasteners and spacers I 
A-B 

lnstall rubber dams 

- IOOlS 

Tool/Material Remarks 

Glass or steel plate To m ix  adhesive and hardener on  
Putty knife To m i x  adhesive and remove excess 
Caulking gun  To apply adhesive t o  windshield 
Suction cups To install windshield 

Knife To scrape bonding surface around window opening 
A w l  To make hole through existing adhesive for piano wire 
Two  wood  sticks To ho ld  piano wire 
Toluene or alcohol To clean bonding surfaces 

I 



- Workable Time 

Adhesive workable time varies widely according to tem- 
perature, so choose the correct adhesive kit for the tem- 
perature range you will be working in. 
After mixing and applying adhesive, you should install 
the windshield within the time shown on the chart. 

For example, when the ambient temperature is 25°C 
(77"F), the glass should be installed within 45 minutes 
using the high temperatue type adhesive. 
Kit part numbers and contents are listed on the page 
before. 

- Hardening Time 

95.0,- 
2 
2 86.0.- 
E 
$ 77.0.- 

68.0.- 
I- 

$ 59.0.- 

2 50.0.- 

a 41.0.- 

32.0- 

Hardening t ime can be shortened by heating with in- 
frared light. 

30 

25 

20 

10 

For example, the adhesive will start to  harden within 270 
minutes mixing at 20°C (63°F). If however, it is heated to 
35°C (95"F), it will start to harden within 90 minutes. 

0 30 45 60 90 120 
'OF) 

(OC) - Working time (rnin) 

c Hardening time (min) 

- Broken Windshield Removal 

For some types: 
SRS wire harnesses are routed near the dashboard and 
steering column. 

CAUTION: 
All SRS electrical wiring harnesses are covered 
w i th  yellow insulation. 

a Before disconnecting any part of the SRS wire 
harness, connect the short connectors. 
Replace the entire affected SRS harness assem- 
bly if it has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type 
is symmetrical to LHD type. 

DRIVER'S AIRBAG FRONT 

'. U SRS MAIN \ 

SENSOR 
\ L E ~  DASH HARNESS SRS UNR RIGHT DASH 

SENSOR 

Remove as much broken windshield as possible with a 
vacuum cleaner. 
Blow out the glass in the heater and behind the dash- 
board with low pressure compressed air. 

Wear eye protection whi le using the air 
gun. 

1. Set the temperature control dial to COOL. 

2. Select the%/to the mode control button. 

3. Make sure the recirculation button is OFF. 

4. Blow compressed air throught the defroster center 
vent outlet. 

5. Remove the blower duct, and remove any glass 
from the air mix chamber. 

6. Remove any glass from the top of the vent/defrost 
door. 

7. Remove any glass from top and bottom of carpet 
and seats with a vacuum cleaner. 

NOTE: It is recommended to remove the front seats 
to shake off any glass (see page 20-51). 



Windshield 

CAUTION: 
Wear gloves t o  remove and install the windshield. 
Use seat covers t o  avoid damaging any surfaces. 

1. To remove the windshield, first remove the: 
Front pillar tr im (see page 20-48) 
Headliner (see page 20-50) 
Front wipers and air scoop (see section 23) 

2. Detach the clips from the retainers, then remove 
both side moldings as shown. 

NOTE: If necessary, replace any damaged clips. 

LIP E 

I CLIP A, D 

3. Remove the right and left glass brackets. 

\ 
WINDSHIELD 

GLASS 
BRACKET 

4. Peel off the upper molding. 

NOTE: When the upper molding removal is diffi- 
cult, cut the upper rubber portion @ off, then cut 
the side rubber portion @. 

UPPER MOLDING 

5. Remove the other retainers from the body. 



6. Apply protective tape to along the edge of the dash- 
board and body as shown. 
Using an awl, make a hole through the rubber dam 
and adhesive from inside the car. Push the piano 
wire throught the hole, and wrap each end around a 
piece of wood. 

PIANO WIRE 
PROTECTIVE TAPE 

ADHESIVE 

PROTECTIVE RUBBER DAM 
TAPE 

DAM 

7. With a helper on the outside, pull the piano wire 
back and forth in a sawing motion, and carefully cut 
through the rubber dam and adhesive around the 
entire windshield. 

CAUTION: Hold the piano wire as close to the 
windshield as possible to prevent damage to the 
body and dashboard. 

PIANO WIRE 

WINDSHIELD 

8. Carefully remove the windshield. 

- Installation 

1. Scrape the old adhesive smooth with a knife to a 
thickness of about 2 m m  (0.08 in) on the bonding 
surface around the entire windshie ld opening 
flange. 

NOTE : 
Do not scrape down to the painted surface of the 
body; damaged paint will interfere with proper 
bonding. 
Remove the rubber dam from the body. 
Mask off surrounding surfaces before painting. 

2. Clean the body bonding surface wi th a sponge 
dampened in alcohol. 

NOTE: After cleaning, keep oil, grease and water 
from getting on the surface. 

3. If the old windshield is to be reinstalled, use a putty 
knife to scrape off all traces of old adhesive, then 
clean the windshield surface wi th alcohol where 
new adhesive is to be applied. 

NOTE: Make sure the bonding surface is kept free 
of water, oil and grease. 

CAUTION: Avoid setting the windshield on i ts  
edges; small chips may later develop into cracks. 

NOTE: 
Clean the shadowed area. 
Clean the area @ as shown. 

- ----_ 
@ 
A d  

CLEANING WIDTH 

I 

(cont'd) 



Windshield 
- Installation (cont'd) 

4. Center and glue the upper mold ing t o  the upper 
edge of  the windshield. 

WINDSHIELD 

I w 
UPPER MOLDING 

I 

I I ALIGNMENTMARK 1 ,, , 

MOLDING \ W~NDSHIELD 1 I 
UPPER MOLDING I ADHESIVE I 

1 TAPE 1 
5. Glue the rubber dams to  the inside face of the wind- 

shield as shown, t o  contain the adhesive dur ing 
installation. 

NOTE: Be carefu l  n o t  t o  t o u c h  t h e  w indsh ie ld  
where adhesive wi l l  be applied. 

UPPER 
MOLDING 

9 mm (0.35 in) 

-7%- 

/ UPPER 
ALIGNMENT RUBBER 
MARK DAM 

/ / UPPER / / EzER\ 9 mm (0.35 in) 
u 

LOWER I / 
RUBBER / / / t 
DAM WINDSHIELD UPPER \ 

MOLDING 

/ 11 mm (0.43 in) 1 WINDSHIELD 
ALIGNMENT 
MARK 

6. Glue the dashboard seal t o  the inside face of  the 
windshield as shown. 

NOTE: Be carefu l  n o t  t o  touch  t h e  w indsh ie ld  
where adhesive wi l l  be applied. 

I 693 mm 
(27.3 in) ' (27.3 in, 

BLACK CERAMIC AREA 

LOWER'RUBBER DASHBOARD WINDSHIELD 
DAM SEAL 

7. Install the glass brackets and retainers as shown. 

NOTE: The numbers after the part names show the 
quantities of the parts used. 

rGdy side) 

GLASS E 



- 

8. Set the windshield on the glass brackets, then cen- 
ter it in the opening. Make alignment marks across 
the windshield and body with a grease pencil at the 
four points shown. 

ALIGNMENT MARK 

NOTE: Adjust the glass brack- 
ets to center the windshield in 
the opening, then tighten the 

SCREW 

9. Remove the windshield. 

10. With a sponge, apply a light coat of glass primer 
around the edge of the windshield as shown, then 
lightly wipe it off with gauze or cheesecloth. 

NOTE: 
Do not apply body primer to the windshield, and 
do not get body and glass primer sponges mixed 

UP. 
Never touch the pr imed surfaces wi th your 
hands. If you do, the adhesive may not bond to 
the windshield properly, causing a leak after the 
windshield is installed. 
Keep water, dust, and abrasive materials away 
from the primed surface. 

v& : Apply glass primer here. 

UPPER RUBBER 

UPPER 
WIN MOLDING 

WINDSHIELD 

UPPER MOLDING 

LOWER RUBBER 
DAM LOWER 

RUBBER 
DAM 

(cont'd) 



Windshield 

r Installation (contrd) 

11. With a sponge, apply a light coat of body primer to 
the original adhesive remaining around the wind- 
shield opening flange. Let the body primer dry for 
at least 10 minutes. 

NOTE: 
Do not apply glass primer t o  the body, and be 
careful not  t o  m i x  up  glass and body primer 
sponges. 
Never touch the  p r imed surfaces w i t h  your  
hands. 
Mask o f f  the  dashboard before paint ing the 
flange. 

vA : Apply body primer here. 

20 m m  10.79 in) 

in) 

12. Thoroughly mix the adhesive and hardener togeth- 
er on a glass or metal plate with a putty knife. 

NOTE: 
Clean the plate with a sponge and alcohol before 
mixing. 
Follow the instructions that come with the adhe- 
sive. 

13. Before filling a cartridge, cut the end of the nozzle 
as shown. 

Cut as shown. nozzle end* 10 mm (0.39 in) 

1 7 mm (0.27 in) 

14. Pack adhesive into the cartridge without air pockets 
to ensure continuous delivery. Put the cartridge in a 
caulking gun, and run a bead of adhesive around 
the edge of the windshield as shown. 

NOTE: Apply the adhesive within 30 minutes after 
applying the glass primer. 

10.08 in) 

44- 
8 m m  (0.31 in) 

UPPER 
MOLDING 

Make a slightly thicker 
bead at each corner. 

I mm LOWER 
10.04 in) RUBBER 
-.. DAM 

I 
WINDSHIELD \ 

ADHESIVE 

15. Use suction cups to hold the windshield over the 
opening, align it with the alignment marks made in 
step 8, and set it down on the adhesive. Lightly 
push on the windshield until its edge is fully seated 
on the adhesive all the way around. 

NOTE: Do not  close or open the doors until the 
adhesive is dry. 

SUCTION 
CUPS ALIGNMENT MARK 

WINDSHIELD / 



16. Install the clips on both side moldings. 

D: Clip locations 

E (Left: Red) 
(Right: Green) 

SIDE 

A lPiS 

17. Scrape or wipe the excess adhesive off with a putty 
knife or towel. 

NOTE: To remove adhesive from a painted surface 
or the windshield, wipe wi th a soft shop towel 
dampened with alcohol. 

18. Install both side moldings. 

. , . . . . ,. 
&-.LIP . .. ... CLIP / A 

\ 
CLlP B, C 

RETAINER B 

19. Let the adhesive dry for at least one hour, then 
spray water over the windshield and check for  
leaks. Mark leaking areas, and let the windshield 
dry, then seal with sealant. 

NOTE: 
Let the car stand for at least four hours after 
windshield installation. If the car has to be used 
within the f irst four hours, i t  must be driven 
slowly. 
Keep the windshield dry for the first hour after 
installation. 
Check that the ends of the side molding are set 
under the air scoop. 

20. Reassemble all removed parts. 

NOTE: 
Install the rearview mirror rubber damper after 
the adhesive has dryed thoroughly. 
When you return the car, inform the customer to 
avoid strong vibrations on the car for about three 
days. 



Rear Window 
r Removal 

CAUTION: 
a Wear gloves t o  remove and install the rear window. 
a Do not damage the defroster grid lines. 

1. To remove the rear window, first remove: 
a Trunk l id (see page 20-90) 
a Rear seat cushion (see page 20-63) 
a Rear shelf trim panel (see page 20-48) 
a Gusset cover (see page 20-48) 
a Side tr im panel (see page 20-48) 
a Quarter trim panel (see page 20-48) 
a Rear shelf (see page 20-48) 

2. Disconnect the defroster leads, and remove their 
holders. 

NOTE: Avoid scratching the rear window with the 
cutter blade. 

3. Remove the clips, then remove the lower cover. 

NOTE: Use a clip remover to remove the clips. 

REAR 
WINDOW 

CLlP 
/ 1 LOWER COVER 

MOLDING 

J CLIP \ 

GLASS 

I 
LOWER COVER 

4. Peel off the molding. 

NOTE: When molding removal is difficult, cut the 
molding with a knife. 

MOLDING I 
I 

, REAR WINDOW 
ADHESIVE / /, -- I 

MOLDING // 

5. Pull down the rear of the headliner (see page 20-50). 

CAUTION: Take care no t  t o  bend t he  headliner 
excessively. 

6. Apply protective tape to  the edge of the body as 
shown. 
Using an awl, make a hole through the adhesive 
from inside the car. Push the piano wire through the 
hole and wrap each end around a piece of wood. 

PROTECTIVE TAPE 

ADHE 

HEAD 

1 FASTENER 

PROTECTIVE 
LOWER SPACER1 
LOWER FASTENER 



7. With a helper on the outside, pul l  the piano wi re  
back and forth in  a sawing motion, and carefully cut 
through the adhesive around the entire rear win-  
dow. 

CAUTION: Hold the  piano wi re  as close t o  the  rear 
w i n d o w  as poss ib le  t o  p reven t  damage t o  t h e  
body. 

REAR WINDOW I 

8. Carefully remove the rear window. 

- Installation 

1. Scrape the old adhesive smooth wi th  a knife to  a 
thickness o f  about 2 m m  (0.08 in) on the bonding 
surface a round  the  ent ire rear w i n d o w  opening 
flange. 

NOTE: 
Do not scrape down t o  the painted surface of the 
body; damaged paint wi l l  interfere wi th  proper 
bonding 
Remove the upper and lower fasteners f rom the 
body. 
Mask off surrounding surfaces before applying 
primer. 

2. Clean the  body  bond ing  surface w i t h  a sponge 
dampened in  alcohol. 

NOTE: After cleaning, keep oil, grease and water 
f rom getting o n  the surface. 

3. I f  the o ld  rear w indow is  t o  be reinstalled, use a 
putty knife t o  scrape off all traces of  old adhesive, 
then clean the  rear w indow surface w i th  alcohol 
where new adhesive is to  be applied. 

NOTE: Make sure the bonding surface is kept free 
of  water, oil and grease. 

CAUTION: Avoid set t ing t h e  rear w i n d o w  o n  i t s  
edges; small chips may later develop in to  cracks. 

NOTE: Clean the shadowed area. 

REAR WINDOW 

(cont'd) 



Rear Window 

r Installation (cont'd) 

4. Apply  the  double-faced adhesive tape t o  t he  inside 
o f  t he  rear w i n d o w  as shown. 

Inside 
/ 1 5 mm (0.2 in) 

Thickness: 

5. Glue t he  mo ld ing  around t he  edge o f  t he  rear w in-  
d o w  as shown. 

REAR WINDOW 

6. Install t he  upper fasteners, and  g lue  t he  lower  fas- 
teners t o  t he  body  as shown. 

NOTE: The numbers  after t he  part names show the  
quantit ies o f  the  parts used. 

UPPER 
FASTENERS, 2 

LOWER FASTENERS, 2 

ALIGNMENT MARKS 

7. Glue t he  side upper  and lower  spacers and fasten- 
ers t o  t he  inside face o f  t he  rear w i n d o w  and  rnold- 
i n g  as shown. 

NOTE: The  numbers  after t h e  par t  names show t h e  
quant i t ies o f  t he  parts used. 
b: Spacer, fastener locations 

MOLDING REAR I 

LOWER SPAGER, 1 

C b UPPER FASTENER, 2 
' 

LOWER FASTENER, 2 \ 

ALIGNMENT MARKS \---- 
( 6  b SIDE SPACER, I 4 

ALIGNMENT MARKS 
On the glass. 

'L---- 



8. Set the rear window, then center i t  in  the opening. 
Make alignment marks across the rear window and 
body wi th  a grease pencil at the four points shown. 

ALtGNMENT MARKS 

REAR 
WINDOW 

9. Remove the rear window. 

10. Wi th  a sponge, apply a l ight coat of glass primer 
around the edge of the rear window as shown, then 
lightly wipe i t  off with gauze or cheesecloth. 

NOTE: 
Do not  apply body primer t o  the rear window, 
and do not get body and glass primer sponges 
mixed up. 
Never  touch  t h e  p r i m e d  surfaces w i t h  y o u r  
hands. If you do, the adhesive may not bond to  
the rear w indow properly, causing a leak after 
the rear window is installed. 
Keep water, dust, and abrasive materials away 
f rom the primed surface. 

vh : Apply glass primer here. 

All around. 

10 mm (0.39 in) 

11. With a sponge, apply a l ight coat of body primer t o  
the or iginal adhesive remaining around the  rear 
window opening flange. Let the body primer dry for 
at least 10 minutes. 

NOTE: 
Do not apply glass pr imer t o  the body, and be 
careful  not  t o  m i x  u p  glass and body  pr imer  
sponges. 
Never  touch  the  p r i m e d  sur faces w i t h  y o u r  
hands. 

vk, : Apply body primer here. 
5 mm 

12. Thoroughly mix  the adhesive and hardener togeth- 
er o n  a glass o r  meta l  plate w i t h  a p u t t y  knife. 
Follow the instructions that came wi th  the adhesive. 

NOTE: Clean the plate wi th  a sponge and alcohol 
before mixing. 

13. Before filling a cartridge, cut the end of the nozzle 
as shown. 

Cut nozzle end 
as shown. 

10 rnm (0.39 in) % 7 mm (0.27 in) 

(cont'd) 



Rear Window 
- Installation (cont'd) 

14. Pack adhesive into the cartridge without air pockets 
to ensure continuous delivery. Put the cartridge i n  a 
caulking gun, and run a bead of adhesive around 
the edge of the rear window as shown. 

NOTE: Apply the adhesive within 30 minutes after 
applying the glass primer. 

13 mm (0.51 in) 
2 mrn (0.08 in1 rA : ADHESIVE ADHESIVE 

W 

REAR WINDOW 

I 

i 
1 .  

Make a slightly thicker 
bead a t  each corner. 

I 

i 
1 
I 

t 

15. Use suction cups to  hold the rear window over the 
opening, align it with the alignment marks made in 
step 8 and set it down on the adhesive. Lightly push 
on the rear window until its edges are fully seated 
on the adhesive all the way around. 

NOTE: Do not close or  open the doors until the 
adhesive is dry. 

SUCTION ALIGNMENT 
CUPS . MARKS 

16. Scrape or wipe the excess adhesive off with a putty 
knife or towel. 

NOTE: To remove adhesive from a painted surface 
or the rear window, use a soft shop towel damp- 
ened with alcohol. 

17. Install the lower cover. 

LOWER COVER 

18. Let the adhesive dry for at least one hour, then 
spray water over the rear window and check for 
leaks. Mark leaking areas, let the rear window dry, 
then seal with sealant. 

NOTE: Let the car stand for at least four hours after 
rear window installation. If the car has to be used 
within the first four hours, it must be driven slowly. 

19. Raise the headliner back up  into position, then 
install: 

Rear pillar tr im panel 
Rear shelf 
Rear seat side bolsters 

NOTE: When you return the car, inform the CUS- 
tomer to avoid strong vibrations on the car for three 
days. 



Quarter Glass 

CAUTION: 
Wear gloves t o  remove and install the quarter glass. 
Use seat covers to  avoid damaging any surfaces. 

1. To remove the quarter glass, first remove the: 
Rear seat cushion (see page 20-63) 
Rear shelf trim panel (see page 20-48) 
Gusset cover (see page 20-48) 
Side trim panel (see page 20-48) 
Quarter window trim (see page 20-48) 
Quarter trim panel (see page 20-48) 
Side window molding (see page 20-99) 

2. From inside the car, use a knife to cut through the 
quarter glass adhesive all the way around, then 
remove the quarter glass. 

NOTE: If there is damage on the molding, replace 
the quarter glass, molding and clips as an assem- 
bly. 

MOLDING 

3. Remove any broken clips from the body. 

- Installation D 
1. Scrape the old adhesive smooth with a knife to  a 

thickness of about 2 mm (0.08 in) on the bonding 
surface around the entire quarter glass opening 
flange. 

NOTE: 
Do not scrape down to the painted surface of the 
body; damaged paint will interfere with proper 
bonding. 
Mask off surrounding surfaces before applying 
primer. 

2. Clean the body bonding surface wi th a sponge 
dampened in alcohol. 

NOTE: After cleaning, keep oil, grease and water 
from getting on the surface. 

3. If the quarter glass is to be reinstalled, use a putty 
knife to scrape off all traces of old adhesive, then 
clean the quarter glass surface with alcohol where 
adhesive is to be applied. 

NOTE: Make sure the bonding surface is kept free 
of water, oil and grease. 

CAUTION: Avoid setting the quarter glass on its 
edges; small chips may later develop into cracks. 

QUARTER GLASS 



Quarter Glass 

r Installation (cont'd) 

I 
4. If any of the clips are broken on the quarter glass 

you are installing, seal their body holes with pieces 
of urethane tape. 

5. Apply the double-faced adhesive tapes to the mold- 
ing as shown. 

NOTE: 
Be careful not to touch the quarter glass where 
adhesive will be applied. 
Do not peel the separator off the double-faced 
adhesive tapes. 

I 5 mm (0.2 in) 

(3.76 in) (7.87 in) I 
; 5 mm (0.2 in) 

6. If the quarter glass you are installing has had the 
' 

clips cut off, set i t  upright on the quarter glass 
opening. Make alignment marks across the quarter 
glass and the body with a grease pencil at the three 
points shown. 

ALIGNMENT 
MARKS 

QUARTER GLASS 

7. With a sponge, apply a light coat of body primer to 
the original adhesive remaining around the quarter 
glass opening flange. 
Let the body primer dry for at least 10 minutes. 

NOTE: 
Do not apply glass primer to the body, and be 
careful no t  t o  mix up glass and body pr imer 
sponges. 
Never touch the p r imed surfaces w i th  your  
hands. 

vh : Apply body primer here. 



8. With a sponge, apply a light coat of glass primer to 
the inside face of the quarter glass as shown, then 
lightly wipe it off with gauze or cheesecloth. 

NOTE: 
Do not apply body primer to the quarter glass, 
and do not get body and glass primer sponges 
mixed up. 
Never touch the p r imed surfaces w i t h  your  

hands. If you do, the adhesive may not bond t o  the 
quarter glass properly, causing a leak after the 
quarter glass is installed. 
Keep water, dust, and abrasive materials away 
from the primed surface. 

?/A, : Apply glass primer here. 

12 mm 14 mm 
11 m m  (0.43 in) 

10 mm (0.39 in) 

9. Thoroughly mix the adhesive and hardener togeth- 
er on a glass or metal plate with a putty knife. 

NOTE: 
Clean the plate with a sponge and alcohol before 
mixing. 
Follow the instructions that came with the adhe- 
sive. 

10. Before filling cartridge, cut the end of  the nozzle as 
shown. 

Cut nozzle end 
as  shown. 

10 mm (0.39 in) 4F 7 mm (0.27 in) 

11. Pack adhesive into the cartridge without air pockets 
to ensure continuous delivery. Put the cartrige in a 
caulking gun, and run a bead of  adhesive around 
the edge of the quarter glass as shown. 

NOTE: 
After applying the adhesive, peel the separator 

. off the double-faced adhesive tapes. 
Apply the adhesive within 30 minutes after ap- 
plying the glass primer. 

l2 mm 1 L : ADHESIVE 
(0.47 in) 

H 
8 m m  (0.3 in) 

(cont'd) 



Quarter Glass 

r Installation (cont'd) 

12. Use suction cups to hold the quarter glass over the 
opening, align the clips or the marks made in step 
6, and set it down on the adhesive. Lightly push on 
the quarter glass until its edges are fully seated on 
the adhesive all the way around. 

NOTE: Do not  close or open the doors until the 
adhesive is dry. 

SUCTION 
CUPS 

13. Scrape or wipe the excess adhesive off with a putty 
knife or towel. 

NOTE: Use a soft shop towel dampened with alco- 
hol to  remove adhesive from a painted surface or 
the quarter glass. 

14. Let the adhesive dry for at least one hour, then 
spray water over the quarter glass and check for 
leaks. 
Mark leaking areas and let the quarter glass dry, 
then seal with sealant. 

NOTE: Let the car stand for at least four hours after 
quarter glass installation. If the car has to be used 
within the first four hours, it must be driven slowly. 

15. Reinstall all remaning removed parts. 

NOTE: When you return the car, inform the cus- 
tomer to  avoid strong vibrat ions on the car for 
about three days. 



Sunroof 
Index 

GLASS 
Adjustment, pages 20-40, 41 
Replacement, page 20-42 

X B l 5 E T  

COVER 

CABLE ASSEMBLY 
Replacement, page 20-46 

I 

\ t? / page 20-44 

MOTOR 
Replacement, 

I IT(JlabclllGl I,, pay= LU-VU 

WIND Dl 
Adjustmal~t, paya LU-41 
Replacement, page 20-44 

COVER 

- \ 
a YA , LINK LIFTER 

a \ * \ GUIDE RAIL 

I IET-I ID CI llnc 
Replacement, page 20-46 

RAIL 

FRONT DRAIN TUBE 

\ 

\ 
FRONT DRAIN VALVE 

HOLDER 

FRAME SEAL 

REAR DRAIN TUBE 

/ 

1 
FRAME 
Replacement, page 20-44 

LEFT REAR 
DRAIN VALVE 

\ 

RIGH? REAR 
DRAIN VALVE 



Sunroof 

Symptom Probable Cause 

Water leaks 1. Clogged drain tube. 
2. Gap between glass weatherstrip and roof panel. 
3. Defective or improperly installed glass weatherstrip. 
4. Gap between drain seal and roof panel. 

Wind noise 1. Excessive clearance between glass weatherstrip and roof panel. 

Deflector noise 1. Improper clearance between deflector seal and frame seal. 
2. Insufficient deflector extension. 
3. Deformed deflector. 

Motor noise 1. Loose motor. 
2. Worn gear or bearing. 
3. Cable assembly deformed. 

Glass does not move, but 1. Clutch out of adjustment. 
motor turns 2. Foreign matter stuck between guide rail and slider. 

3. Inner cable loose. 
4. Cable assembly not attached properly. 

Glass does not move and 1. Blown fuse. 
motor does not turn (glass can 2. Faulty switch. 
be moved with sunroof 3. Battery run down. 
wrench) 4. Defective motor. 

5. Faulty relay. 

- Glass Height Adjustment 

The roof panel should be even with the glass weather- 
strip, to within 1 + 0.5 m m  (0.04 f 0.02 in) all the way 
around. If not, slide the sunshade back, and: 

1. Remove the bracket cover (see page 20-42). 

2. Loosen the nuts, and install the shims between the 
glass and glass bracket as shown. 

Shim thickness: Max. 2 m m  (0.08 in) 

3. Repeat on opposite side i f  necessary. 

1 f 0.5 mm 
(0.04 + 0.02 in) / 

GLASS WEATHERSTRIP 

\ 
GLASS 

O L T  SHIM GLASS SHIM 
\ BRACKET 

I 6x  1.0 mm 6xl.Omm 
9 N.m (0.9 kgfm. 9 N.m (0.9 kgfm, 
6.5 1bf.ft) 6.5 Ibf.ft) 

Forward 
4 



- Rear Edge Closing Adjustment - 

Open the glass about a foot, then close it to  check where 
rear edge begins to rise. If it rises too soon and seats too 
tightly against the roof panel, or too late and does not 
seat tightly enough, adjust it. 

1. Open the glass fully. 

2. Remove the rail covers from both sides, and loosen 
the nuts. 

3. Move the lift-up guides and slide stopper forward or 
backward, then tighten the nuts, and recheck roof 
closing. 

The lift-up guides have pitches of 1 m m  (0.04 in) 
each and can be adjusted 2 pitches forward or back- 
ward. 

4. If necessary, lower the rear of the headliner, remove 
the motor, then adjust the inner cables (location of 
sliders) until they are parallel. 

-- 

SLIDE STOPPER 

LINK LIFTER 

s ~i d~ \ 
STOPPER LIFT-UP GUIDE 

- Wind Deflector Adjustment 1 
NOTE: A gap between deflector seal and roof panel will 
cause wind noise when driving at high speed with the 
sunroof open. 

1 .  Open the sunroof and pry the rail covers off both 
sides (see page 20-43). 

2. Loosen the nuts. I 
NOTE: The wind deflector can be adjusted 2 m m  
(0.08 in) forward or backward. 

NUT 
6 x  1.0 mm 

3. Adjust the wind deflector forward or backward so 
the edge of its seal touches the roof panel evenly. 
The deflector seal should touch the roof panel 
across entire front edge. 

17 mm (0.67 in) ' \. '$2' 

\ SEAL 

ROOF PANEL 

I 

NOTE: The height of the deflector arm when open 
cannot  be adjusted. I f  damaged or deformed, 
replace i t  (page 20-44). 



Sunroof 
- Glass Replacement 

1. Slide the sunshade all the way back. 

2. Open the glass as shown. 

3. Pry out the plug from each bracket cover, remove 
the screw, and slide the bracket cover off  to  the 
rear. 

b: Screw locations, 2 

/ 
- 

BRACKET COVER 

4. Remove the nuts from the glass brackets on both 
sides. 

a: Nut locations, 8 
6 x  1.0 rnm 1 

kgf.m, j 

4 b  1 
GLASS BRACKET 

i 

5. Remove the glass by lifting up  and pulling forward 
as shown. 

NOTE: Do not damage the roof panel. 

GLASS 

6. Installation is the reverse of the removal procedure. 

7. Check for water leaks. 

NOTE: Do not use high pressure water. 



- Slide Stopper, Lift-up Guide and Glass Bracket Replacement 

1. Remove the glass (see page 20-42). 

2. Remove the motor (see page 20-44). 

3. Slide the glass bracket to  the rear. 

4. Remove the rail cover, then remove the slide stop- 
per and lift-up guide. 

a: Nut locations, 2 
RAlL COVER 

I 
----J 

SLIDE STOPPER 

LIFT-UP GUIDE 

Forward 

5. Remove the  rail holder cover and sunshade rai l  
holder while lifting the guide rail up. 

NOTE: Take care not to  bend the guide rail. 

a: Nut locations, 2 

RAIL HOLDER 6 x  1.0 mrn 
COVER 9 N.m (0.9 kgf.rn, 

6.5 Ib fW 

'/ I 
GUIDE RAlL 

6. Slide the glass bracket fo rward  wh i le  l i f t ing the 
guide rail up. 

NOTE: Take care not to  bend the guide rail. 

7. Remove the  l ink  l ifter, t hen  separate t h e  glass 
bracket and lift-up link. 

NOTE: When installing, apply grease to  the sliding 
portion. 

8. Installation is the reverse of the removal procedure. 

NOTE: 
Before installing the motor, make sure both slid- 
ers are parallel. 
After installing the glass, adjust the lift-up guide 
and slide stopper o n  each side (see page 20-41). 



Sunroof 
- Wind Deflector Replacement 

1. Open the glass fully. 

2. Remove the rail cover (see page 20-43). 

3. Remove the wind deflector. 

a: Nut locations, 2 

4. Installation is the reverse of the removal procedure. 

NOTE: Adjust the wind deflector alignment (see 
page 20-41). 

F 

Motor, Drain Tube and Frame 
Replacement 

CAUTION: Be careful not  t o  damage the seats, dash- 
board and other interior trim. 

1. Remove the glass (see page 20-42) and headliner 
(see page 20-50). 

2. Disconnect the connector, then remove the motor, if 
necessary. 

NOTE: Make sure both sliders are parallel when in- 
stalling the motor. 

I C :  Bolt locations, 2 
I 

a: Nut locations, 3 
I 

6 x  1.0 rnrn I 6 x l . O m m  1 
9.8 N-rn 
(1.0 k f m ,  , 
7.2 Ibf ft) 7.2 1bf.k) 

CONNECTOR 

\ 
MOTOR 
/ 



3. Disconnect the drain tubes. 

4. Disconnect the connector, then remove the frame 
f rom the car. 

NOTE: You may require assistance when removing 
the frame. 

b: Bolt locations, 10 

6 x  1.0 mm 
9.8 N.m 11.0 kgf.m, 

I & 7.2 I f  2 HOLE 
(Body side) 

REAR HOOK / 

FRAME SEAL 
\ FRAME 

/"I// I MOTOR 1/ :yF \ CONNECTOR 

I 

Remove the front FRONT DRAIN TUBE 

bolts last. 

5. Pull the drain tubes out the front and rear pillars. 

NOTE: Before pull ing out the drain tube, tie a string 
to  the end of it so it can be reinstalled. 

REAR DRAIN FRONT DRAIN FRAME TuBrs 
TUBES I 

REAR DRAIN 
VALVES 

FRONT DRAIN 
VALVES 

6. Installation is the reverse of the removal procedure. 

NOTE: 
When installing the frame, first attach the rear 
hooks, then align the frame with the pins on the 
body. 
When connecting the drain tube, slide it over the 
frame nozzle at least 10 mrn (0.4 in). 
Install the tube clip as shown. 

Upward 

I 
Clean the surface of the frame. 
Check the frame seal. 
Check for water leaks. 



Sunroof 

r Guide Rails, Sunshade and Cable Assembly Replacement 

I 1. Remove the frame from the car (see page 20-441. 

2. Remove the motor (see page 20-44). 

3. Remove the wind deflector (see page 20-44). 

4. Remove the  rai l  cover, slide stopper and l i f t -up 
guide on each side (see page 20-43). 

5. Lift and remove both guide rails and the cable as- 
sembly from the frame. 
Remove the sunshade. 

NOTE: Take care not t o  bend the cable tubes. 

e: Nut locations, 2 b: Screw locations, 2 
6 x  1.0 mm 
9 6.5 N-m l b f .  10.9 I' kgfm, 7 j ---- 

GUIDE RAIL 

I 
SUNSHADE 

\ I 

CABLE 
ASSEMBLY 

6. Slide the guide rail forward, then remove it. 

NOTE: Take care not to  bend the inner cable. 

GLASSBRACKET 

\ 

\ INNER CABLE 

CABLE TUBE 

7. Remove the link lifter, glass bracket and lift-up link 
from the slider (see page 20-43). 

8. Installation is the reverse of the removal procedure. 

NOTE: 
Damaged parts should be replaced. 
Apply grease t o  the sliding portion. 
Fill the groove in each grommet with sealant. 



- Opening Drag Check 
(Motor Removed) 

Before installing the motor, measure the effort required 
to  open the glass using a spring scale as shown. 

CAUTION: When using a spring scale, protect the lead- 
ing edge of the glass with a shop towel. 

If load is over 40 N (4  kgf, 9 Ibf), check side clearance 
and glass height adjustment (see page 20-40). 

SPRING 
SCALE 

- Closing Force Check 
(Motor Installed) 

1. After install ing all removed parts, have a helper 
hold the switch to  close the glass while you mea- 
sure force required to  stop it. Attach a spring scale 
as shown. Read the force as soon as the glass stops 
moving, then immediately release the switch and 
spring scale. 

CAUTION: When using a spring scale, protect the 
leading edge of the glass with a shop towel. 

Closing Force: 200 - 290 N 
(20 - 30 kgf, 44 - 66 Ibf) 

GLASS 

\ \ S'PRING 
SCALE 

2. If the force is not within specification, install a new 
lock washer, adjust the  tens ion b y  tu rn ing  the 
motor clutch adjusting nut, and bend the lock wash- 
er against the motor clutch adjusting nut. 

LOCK 

%::R 

MOTOR CLUTCH 
ADJUSTING NUT 

T o  increase COUNTER- 
force. CLOCKWISE 

T o  decrease 
force. 



Interior Trim 
- Replacement 

CAUTION: 
Wear gloves t o  remove and install the t r im and panels. 
When prying w i t h  a flat t ip screwdriver, wrap it w i th  protective tape t o  prevent damage. 

NOTE: Take care not to  scratch the tr im and panels. 

Disassemble in numbered sequence. 

D: Clip locations 

AD.27  C D ,  1 G D,  4 

-- 

@ QUARTER TRlM PANEL 
@ HIGH MOUNT To remove, first remove the upper anchor bolt from the 

BRAKE LIGHT front seat belt (see page 20-66) and the lower anchor 
[For some types. bolt from the rear seat belt (see page 20-68). 
see ,section 23) / 

WINDOW TRIM 

- //// 

@ FRONT PILLAR 

WINDOW TRIM 

@ REAR SHELF 
To remove, first remove 
the seat lock cover (see 
page 20-63). 

/ \ 

ACCESS (Driver's) 
@ GUSSET 

COVER PANEL @ SIDE TRlM PANEL 
To remove, first remove 
the rear seat cushion 
(see page 20-63). KICK PANEL 

(Passenger's) 

Installation is the reverse of the removal procedure. 

NOTE: 
If necessary, replace any damaged clips. 

I 

Before attaching the side t r im panel and quarter t r im panel, make sure there are no twists or kinks in  the front and 
rear seat belt. 
Make sure the door and quarter window trims are installed securely. 

-Apply clear sealant (cemedine #8500, or equivalent) to  location @ on the body. 



nk Trim 
- Replacement I 

CAUTION: 
Wear gloves t o  remove and install the panels. 
When prying w i th  a flat t i p  screwdriver, wrap it w i t h  protective tape t o  prevent damage. 

NOTE: Take care not to  scratch the panels. I 
Disassemble in  numbered sequence. 

D:  Clip locations 

AD,  1 I D b . 2  I 

@ RIGHT ACCESS 
PANEL 

@ RIGHT TRUNK 
SlDE PANEL 
To remove, first remove the 
right gusset cover (see page 
20-48). 

@ LEFT ACCESS 

Installation is the reverse of  the removal procedure. 

NOTE: If necessary, replace any damaged clips. 

o LEFT TRUNK 
SlDE PANEL 
To remove, first remove the 
left gusset cover (see page 20-48). 



Headliner 

I CAUTION: When prying with a flat tip screwdriver, wrap it with protective tape to prevent damage. I 
NOTE: 

Take care not to  bend and scratch the headliner. 
Be careful not t o  damage the dashboard and other interior trim. 
Fold the front seat-back backward. 

I 1. Remove: 
Door sill molding (see page 20-48) 
Door trim (see page 20-48) 
Front pillar t r im (see page 20-48) 
Rearview mirror (see page 20-20) 
Sunvisors and holders 

Ceiling light (see section 23) 
Grab handles 
Upper por t ion of  the quarter t r im  panel (see page 
20-48) 
Roof t r im (sunroof model) 

1 2. Detach the clips, then remove the headliner. D: Clip locations I 
NOTE: I f  necessary, remove the sunvisor bracket A D ,  1 .' D' 

C D. 2 (Sunroof model) 
(without vanity mirror light) as shown. 

SUNVISOR 
BRACKET I 

NOTE: 
When installing the headliner, be careful not t o  fold or bend it. Also, be careful not to  scratch the body. 
Install the ceiling l ight harness t o  the headliner securely with a tape. 
Check that both sides of the headliner are securely attached to  the t r im and panels. 
When installing the roof trim, install the joint toward the rear. 



Seats 

r Front Seat Removal 

1 NOTE: Take care not t o  scratch the seat covers and 
body. 

1. Slide the front seat backward, then remove the 
bolts. 

b: 8olt locations, 2 

SEAT 

2. Slide the front seat forward, then remove the seat 
track end covers. 

CAUTION: When prying with a flat t ip screwdriver. 
wrap it with protective tape to prevent damage. 

1 3. Remove the bolts. 

1 .: B O I ~  locations, 2 

4. Lift the front seat, then disconnect the up-down 
motor connector (driver's, far some types). 
If so equipped, disconnect the seat belt switch con- 
nector (driver's). 

UP-DOWN MOTOR 
FRONT. SEAT CONNECTOR 

SEAT BELT SWITCH 
CONNECTOR 

5. Carefully remove the front seat through the door 
opening. 

6. Installation is the reverse of the removal procedure. 



Seats 

r Front Seat Replacement 

CAUTION: When prying with a flat tip screwdriver, 
wrap it with protective tape to prevent damage. 

NOTE: 
Take care not to scratch the seat covers and body. 
Before removing the front seat, raise the seat cushion 
to its maximum height. 

1. Remove the front seat through the door opening 
(see page 20-51 I .  

2. Remove the recline cover. 

b: Screw locations. 2 

Power height adjustable: 

Disconnect the connector. 

CONNECTOR I 

CAP 

Manually adjustable: 

f 
RECLINE COVER RECLINE KNOB 

3. Remove the bracket  cover (power height adjust- 
able) .  

b: Screw locations, 2 

I 

.- 

r, 

COVER 

4. Remove the center cover 

Power height adjustable: 

NOTE: Remove the seat belt buckle (see page 20- 
67). 

+: Screw locations. 4 

CENTER COVER 

Manually adjustable: 

F : Screw locations, 2 

CENTER COVER 



5. Remove the back cover. 

D: Clip locations, 3 

BACK COVER 

6. Release the hook, and fold the seat-back cover and 
pad, then remove the bolts. 

b: Bolt locations, 2 

10 x 1.25 rnm 
47 N.m (4.8 kgfm, 

HOOK 

PAD 

7. Remove the pivot nut. 

0: Pivot nut location, 1 

8 x 1.25 mrn I 
---- 

PIVOT 
WASHER 

8. Remove the seat-back. 

NOTE : 
Take care not to bend the hinge bracket. 
If so equipped, disconnect the rear seat access 
cable from the seat-back (see page 20-59). 

(cont'd) 
BUSHING 



Seats 

r Front Seat Replacement (cont'd) - 

9. Disconnect the c:onnector, then remove the wire 
harness f r o m  the  seat cushion (power  height  
adjustable). 

I CONNECTOR 
I 

WIRE 

10. If so equipped, remove the recline cable and rear 
seat access cable from the seat cushion by releas- 
ing the clips (see page 20-59). 

11. Remove the seat cushion. 

NOTE: Take care not to bend the joint rod. 

b: Bolt locations, 4 I 

SEAT 
CUSHION 

FRONT SEAT 

(see page 20-5 

12. If necessary, remove the washer as shown, then 
remove the joint rod. 

WASHER * 
JOINT ROD 

13. Installation is the reverse of the removal procedure. 

NOTE: 
When install ing the seat-back, make sure the 
bushing is installed to the hinge bracket proper- 

ly. 

SEAT-BACK ( 
HINGE BUSHING \ 
BRACKET 

Make sure the wire harness is fastened securely. 



- Front Seat Cover Replacement - 

CAUTION: Wear gloves to remove and install the seat 
covers. 

NOTE: Take care not to tear the seams or damage the 
seat covers. - 

Seat-back cover removal: 

1. Slide the front seat forward and fold the seat-back 
forward. 

2. Remove the back cover (see page 20-53). 

3. Remove the headrest and headrest guides. 

b: Screw location, 1 

HEADREST 
GUIDE 

\ 

SEAT-BACK 

4. If so equipped, remove the lumbar support knob, 
and remove the trim plate (see page 20-59). 

LUMBAR 
SUPPORT 
KNOB 

5. Loosen the seat-back cover by  releasing a\\ the  
hooks and inside springs. 

SEAT-BACK 

HOOK 
COVER 

I 
INSIDE SPRING 1 1 

HOOKS 

6. Pull back the edge of the seat-back cover all the way 
around, then remove the seat-back cover. 

7. Installation is the reverse of the removal procedure. I 
NOTE: To prevent wrinkles when installing a seat- 
back cover, make sure the material is stretched 
evenly over the pad before securing the inside 
springs and hooks. (cont'd) 



Seats 
- Front Seat Cover Replacement (cont'dl 

Seat cushion cover removal: 

NOTE: Remove the clips as shown. 

CLlP 

1. Remove the seat cushion (see page 20-52). 

4. Pull back the edge of the seat cushion cover all the 
way around, then remove the seat cushion cover. 

2. Remove the clips and hooks f rom under the seat 
cushion, then loosen the seat cushion cover. 

3. Remove the clips, hooks and inside springs. 

INSIDE SPRINGS 

COVER 

SEAT CUSHION 
COVER 

5. Installation is the reverse of the removal procedure. 

NOTE: 
To prevent wrinkles when installing a seat cush- 
ion cover, make sure the material is stretched 
evenly over the pad before securing the clips, 
hooks and inside springs. 
Replace the released clips with new ones. 

UPHOLSTERY RING PLIERS 
Commercially available. 

SEAT 

NEW 

FRAME 

COVER 

CLlP 



Front Seat Linkage Index 

Power height adjustable: 

RECLINE ADJUSTER 
Replacement, page 20-60 
/ 

:" 
LOWER CAP 

LINK OUTER 

ADJUSTER 
Replacement, page 20-60 

UP-DOWN MOTOR 
Replacement, page 20-61 

(cont'd) 

20-57 



Seats 
Front Seat Linkage Index (cont'd) 

Manually adjustable (driver's): 

LOWER CAP 
/ RECLINE ADJUSTER 

CAP 

OUTER SEAT 
TRACK 



Manually adjustable (passenger's): 

LOWER CAP 

RECLINE I 

NOTE: 
Take care not t o  bend the recline cable and rear seat 
access cable. SEAT-BACK 
After instal l ing the  seat tracks, adjust the  recl ine REAR SEAT 
cable and rear seat access cable. 

D: Clip locations, 3 

-- - 

SEAL 

OUTER SEAT 

REAR SEAT 
ACCESS KNOB 

TRIM PLATE 

To remove the cable, first 
remove the back cover. 

TRACK 



Seats 

r Recline Adjuster, Slidelup-down Adjuster Replacement 

CAUTION: Wear gloves t o  remove and insta l l  t he  
recline adjuster and slidelup-down adjuster. 

NOTE: 
Take care not to scratch the seat covers. 
Before removing the front seat, raise the seat cushion 
to its maximum height. 

1. Remove the front seat through the door opening 
(see page 20-51 ). 

2. Remove the seat-back and seat cushion (see page 
20-52). 
Remove the wire harness from the front seat link- 
age (see page 20-54). 

3. Separate the recline adjuster and slidelup-down 
adjuster. 

a: Nut location, 1 C :  Bolt location, 1 

I 

RECLINE ADJUSTER 

\ 

SLIDE~UP-DOWN 
ADJUSTER 

NOTE: 
Replace the front bushing with a new one as 
described on page 20-61. 

Apply liquid thread lock. 
I 

/ 
BUSHING 
Replace. 

SLIDEIUP-DOWN 
ADJUSTER 

When replacing the rear bushings do not flatten 
them.. 

RECLINE 
ADJUSTER 

SLIDEIUP-DOWN 
ADJUSTER 



4. Installation is the reverse of the removal procedure. 

NOTE: 
Replace the bushings with new ones as follows 

- 1) Install the bushing. 

-2) Hold the bushing down against a metal 
plate, then flare the edge of the bushing 
using a center punch as shown. 

CENTER PUNCH 

METAL 

I - -  

BUSHING 

-3) Flatten the bushing using a flat t ip  screw- 
driver as shown. 

METAL 
A PLATE 

FLAT TIP 
SCREWDRIVER /w 

BUSHING 

Check the recline adjuster and slidelup-down 
adjuster operations. 

- Up-down Motor Replacement - 

CAUTION: Wear gloves t o  remove and install the up- 
down motor. 

NOTE: 
Take care not to scratch the seat covers. 
Before removing the front seat, raise the seat cushion 
to its maximum height. 

1. Remove the front seat through the door opening 
(see page 20-51 ). 

2. Remove the  bo l ts  wh i le  ho ld ing  the up-down 
motor. 

b: Bolt locations, 2 

SPRINGS 

UP-DOWN MOTOR 

(cont'd) 



Seats 

r Up-down Motor Replacement (cont'd) 

3. Disconnect the connector, then remove the up- 
down motor. 

CONNECTOR 

\ 

4. Installation is the reverse of the removal procedure. I 
NOTE: 

Before insta l l ing the up-down motor, apply 
grease to the up-down lead screw. 

UP-DOWN LEAD SCREW I 

UP-DOWN MOTOR I 
Apply liquid thread lock to the bolts. 
Make sure the connector is connected properly. 



- Rear Seat Replacement 

NOTE: Take care not to scratch the seat covers and body. 

Disassemble in numbered sequence. D: Clip location, 1 

@ SEAT-BACK 

@ 6 x 1 . 0 m m  

8 x  1.25mm 
22 N.m (2.2 kgfm, 
16 lbf-ft) 

/ 7.2 IbfW 
@ SEAT CUSHION 

If necessary, remove the rear seat latch and lock cylin- 
der. 

NOTE: 
Pry the rear shelf up after removing the rear shelf 
trim panel (see page 20-48) and seat lock cover. 
Take care not to bend the lock rod. 

b: Bolt, screw locations 

A b: Bolt, 2 B b: Bolt, 2 

C b: Screw, 1 

-- 

SEAT LOCK 
COVER 

SEAT LOCK 
COVER 
/ 

Pry here. 
/k?kDER v 

REAR SEAT 
LATCH 



Seats 
- Rear Seat Replacement (cont'd) - 

Installation is the reverse of the removal procedure. 

NOTE: 
Make sure the seat-back locks securely. 
In necessary, adjust the rear seat latch and seat- 
back. 

a Before attaching the seat-back and seat cushion, 
make sure there are no twists or kinks in the rear 
seat belts and center belt. 

SEAT-BACK 
\ 

REAR SE 
BELT 

NTER 
BELT 

SELT H 

SEAT BELT 
CUSHION BUCKLES 

- Rear Seat Cover Replacement 

CAUTION: Wear gloves to remove and install the seat 
covers. 

NOTE: 
e Take care not to tear the seams or damage the seat 

covers. 
Remove the clips as shown. 

Seat-back cover removal: 

1. Remove the seat-back (see page 20-63). 

2. Pull back the bulkhead cover by releasing the clips 
and fasteners. 
b: Clip locations, 5 

BULKHEAD COVER 

3. Release the clips and hooks, then remove the bulk- 
head cover. 

D: Clip locations, 4 

-- 
BULKHEAD 
COVER 



4. Release all hooks, theh loosen the seat-back cover. 

HOOKS 

f HOOK 
SEAT-BACK COVER 

5. Pull buck the edge of the seat-back cover all the way 
around, then release the clips. 

CLIPS SEAT-BACK 
COVER 

b d 
6. Installation is the reverse of the removal procedure. 

NOTE: 
To prevent wrinkles when installing a seat cover, 
make sure the material is stretched evenly over 
the pad before securing the hooks and clips. 
Replace the released clips with new ones. 

Seat cushion cover removal: 

1. Remove the seat cushion (see page 20-63). 

2. Remove all the clips and inside springs from under 
the seat cushion, then loosen the seat cushion 
cover. SEAT CUSHION 

COVER 1 CLIP 
/ 

INSIDEVSPRINGS 
3. Pull back the edge of the seat cushion cover all the 

way around, then remove the seat cushion cover. 

SEAT CUSHION 
COVER 

4. Installation is the reverse of the removal procedure. 

NOTE: 
To prevent wrinkles when installing a seat cover, 
make sure the material is stretched evenly over 
the pad before securing the hooks and clips. 
Replace the released clips with new ones. 

UPHOLSTERY RING PLIERS 
Commerciallv available. 

-NEW CLIP 

. . 

SEAT 
COVER 



Seat Belts 

r Front Seat Belt Replacement 

I CAUTION: Check the front seat belts for damage and replace them if necessary. Be careful not to damage them during 
removal and installation. 

Front seat belt removal: 

I 1. Remove the following parts, and slide the front seat forward fully. 
Door sill molding (see page 20-48) Rear shelf trim panel and gusset cover (see page 20-48) 
Rear seat cushion (see page 20-63) Side trim panel (see page 20-48) 

2. Remove all the anchor bolts, the retractor bolt and the retractor mounting bolt, then remove the front seat belt. 

NOTE: When removing the anchor bolts and the retractor bolt, use a 17 mm socket or box-end wrench. 

3. Check that the retractor locking mechanism functions as described on page 20-70. 

4. Installation is the reverse of the removal procedure. 

NOTE: 
Make sure you assemble the washers and collars on the upper and lower bolts. 
Before attaching the center pillar lower trim, make sure there are no twists or kinks in the front seat belt. 

UPPER ANCHOR BOLT 
7/16-20 UNF 
32 N.m (3.3 kgf.m, 
24 1bf.ft) 
Apply liquid thread lock. 

ANCHOR CAP AT BELT GUIDE 

LOWER ANCHOR BOLTS 
7/16-20 UNF 

6 x  1.0 mm 
9.8 N.m (1.0 k 

FRONT SEAT BELT 

RETRACTOR MOUNTING 
BOLT 
6 x 1.0 rnm 
9.8 N-rn (1.0 kgfmi, 
7.2 IbfW 

RETRACTOR BOLT 
7/16-20 UNF ANCHOR 
32 N.m (3.3 kgfm, 
24 I bf.ft) 

CAPS 

LOWER ANCHOR BOLT 
7/16-20 UNF 
32 N.m (3.3 kgf-m, 
24 Ibf.ft) 

\ (KH model) 

ANCHOR CAP 

20-66 



Seat belt buckle removal: 
SEAT BELT SWITCH 

1. Remove the front seat (see page 20-51). 

NOTE: Before removing the front seat, raise the 
seat cushion to its maximum height. 

2. Remove the following covers (see page 20-52). 
Bracket cover (power height adjustable) 
Center cover (manually adjustable) 

3. Disconnect the seat belt switch connector (driver's, 
for some types), remove the center anchor bolt, 
then remove the seat belt buckle. 

4. Installation is the reverse of the removal procedure. CENTER ANCHOR BOLT 
7/16-20 UNF 

NOTE: Make sure you assemble the washers and 32 N.m (3.3 kgfm, 7.2 Ibf~ft) 

bearing on the center anchor bolt as shown. Apply liquid thread lock. 

Upper and lower anchor bolt construction: 

PLAIN 

UPPER 

KH model: 

PLAIN 
WASHER 

KG, KE models: 

SLIDE ANCHOR 

TOOTHED 
LOCK WASHER 

i LOCK WASHER ER 

BOLT ANCHOR 
Apply liquid thread lock. 

Center anchor bolt construction: Retractor bolt construction: 

CENTER ANCHOR 

' PLAIN BOLT 

i 
LOCK WASHER 

BOLT TOOTHED 

Apply liquid thread lock. LOCK 
RETRACTOR BOLLdHER TOOTHED 

BOLT 

CENTER ANCHOR 

BEARING 



Seat Belts 

r Rear Seat Belt Replacement 

CAUTION: Check the rear seat belts for damage and replace them if necessary. Be careful not to damage them during 
removal and installation. 

1. Remove: 
Rear seat cushion (see page 20-63) Side trim panel (see page 20-48) 
Door sill molding (see page 20-48) Quarter trim panel (see page 20-48) 
Rear shelf trim panel and gusset cover (see page 20-48) 

2. Remove all the anchor bolts, the retractor bolt and the retractor mounting bolts, then remove the rear seat belts and 
center belts. 

NOTE: When removing the anchor bolts and the retractor bolt, use a 17 m m  socket or box-end wrench. 

3. Check that the retractor locking mechanism functions as described on page 20-70. 

4. Installation is the reverse of the removal procedure. 

NOTE: 
Make sure you assembleithe washers on the upper and center anchor bolt (see page 20-39). 
Before attaching the quarter trim panel, make sure there are no twists or kinks in the rear seat belt. 
Before attaching the seat-back and seat cushion, make sure there are no twists or kinks in the rear seat belts and 
center belts. 

UPPER ANCHOR BOLT 
7/16-20 UNF 
32 N.m (3.3 
Apply liquid $read lock. 

RETRACTOR MOUNTING 
BOLT QUARTER 

6 x  1.0 mm TRIM PANEL 

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

RETRACTOR BOLT 3 R  BOLT 

7/16-20 UNF 
32 N-m (3.3 kgf-m, 

CENTER BELTS 

7/16-20 UNF 
32 N-m (3.3 k9f.m. 
24 1bf.ftl 



Retractor bolt construction: 

RETRACTOR TOOTHED 
BOLT LOCK WASHER 

\ I 

Upper anchor bolt construction: Center anchor bolt construction: 

UPPER ANCHOR UPPER PLAIN 
BOLT ANCHOR WASHER 

SPRING WASHER 

PLAIN WASHER 

CENTER ANCHOR 

LOCK WASHER TOOTHED 
LOCK WASHER 



Seat Belts 

I 
I Retractor Inspection 
i 1. Before installing the retractor, check that the seat 

belt can be pulled out freely. 

2. Make sure that the seat belt does not lock when the 
retractor is leaned slowly up to  15O from the mount- 
ed position. The seat belt should lock when the 
retractor is leaned over 40". 

CAUTION: Do not attempt to disassemble the re- 
tractor. 

3. Replace the seat belt with a new one if there is any 
abnormality. 

Front: 
6" * 

*: Mounted Position 
* 

Forward Inside 

Rear: 

1\ Inside 

Forward Inside 
d L 

On-the-Car Seat Belt Inspection 
1. Check that the seat belt is not twisted or caught on 

anything. 

2. After installing the anchors, check for free move- 
ment on the anchor bolts. If necessary, remove the 
anchor bolts and check that the washers and other 
parts are not damaged or improperly installed. 

3. Check the seat belts for damage or discoloration. 
Clean with a shop towel if necessary. 

CAUTION: Use only soap and water to clean. 

NOTE: Dirt build-up in the metal loops of the upper 
anchors can cause the seat belts to retract slowly. 
Wipe the inside o f  the loops w i th  a clean cloth 
dampened in isopropyl alcohol. 

4. Check that the seat belt does not lock when pulled 
out slowly. The seat belt is designed to  lock only 
during a sudden stop or impact. 

5. Make sure that the seat belt wi l l  retract automatical- 
ly when released. 

6. Replace the seat belt with a new one if there is any 
abnormality. 



Carpet 
r Replacement 

SRS wire harnesses are routed near the carpet. 

CAUTION: 
All SRS electrical wiring harnesses are covered with 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

NOTE: The illustration shows the LHD type. RHD type is 
symmetrical to LHD type. 

FRONT 

DRIVER'S AIRBAG PASSENGER'S AIRBAG 

\ 

I \ 
LEFT DASH SRS UNIT 
SENSOR \ 

RIGHT DASH 
SENSOR 

1. Remove: 
Front seat (see page 20-51) 
Rear seat cushion (see page 20-63) 
Door sill molding (see page 20-48) 
Rear shelf t r im panel and gusset covers (see 
page 20-48) 
Side trim panel (see page 20-48) 
Front seat belt lower anchor or slide anchor (see 
page 20-66) 
Front and rear consoles (see page 20-73) 
Kick panel (see page 20-48) 
Opener cover (see page 20-95) 

1 2. Remove the footrest. 

NOTE: Loosen the clips using a hex wrench by 
turning them counterclockwise. 

D: Clip locations, 2 

I 

3. Cut the @ area in the carpet, then pull it back as 
shown. 

D: Clip locations, 2 





Consoles, Front and Rear 
- Replacement 

SRS wire harnesses are routed near the front console. 

CAUTION: 
All SRS electrical wiring harnesses are covered w i th  
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly i f  
it has an open circuit or damaged wiring. 

NOTE: The illustration shows the LHD type. RHD type is 
symmetrical to LHD type. 

FRONT 
PASSENGER'S AIRBAG 

DRIVER'S AIRBAG 

\ 

\ 'A'' S R ~  UNIT RIGHT DASH 
HARNESS 

LEFT DASH SENSOR 
SENSOR 

NOTE: 
Take care not to scratch the front and rear consoles, 
front seats and dashboard. 
LHD is shown, RHD is symmetrical. 

CAUTION: When pry ing w i t h  a f la t  t i p  screwdriver, 
wrap it w i th  protective tape t o  prevent damage. 

1. Open the armrest and remove the inner panel. 

ARMREST 

2. Remove the access lid and screws. 

b: Screw locations, 2 

ACCESS 



Consoles, Front and Rear 
r Replacement (cont'd) 

I 

3. Remove the beverage holder and screw. 

b: Screw 
location, 1 

BEVERAGE 
HOLDER 

/ CONSOLE 

4. Remove the rear console. I 
NOTE: 

Lift up the parking brake lever. 
Detach the hooks by lifting the front of the rear 
console and sliding it rearward. 

REAR 
CONSOLE 

i 
i 
I I 

HOOKS 

\REAR 
CONSOLE 

5. Remove the ashtray and screws. 

b: Screw locations, 3 

Remove the radio panel for some types. 

I 
RADIO PANEL 
(KH model, DX) 



7. Detach the clips by lifting the console panel, an 9. Remove: 
disconnect the connectors (LHD is shown, RHD i Dashboard lower cover (see page 20-78). 
symmetrical). Glove box (see page 20-79). 

NOTE: 10. Remove the screws. 
Take care not to scratch the selecter lever an b: Screw locations, 6 
A / l  gear position indicator panel. 

D: Clip locations, 6 

REAR FOG LIGHT 
HAZARD WARNING SWITCH CONNEC 

[KG, KE models) 

11. Remove the front console. 
HEADLIGHT 

NOTE: Wrap the selector lever and A D  gear posi- 
t ion indicator panel with a shop towel to  prevent 
damage. 

8. KE model: Remove the bolts, then remove t h  

CONSOLE 

6 x  1.0 mrn 
9.8 N.rn (1.0 kgf-rn, 

12. Installation is the reverse of the removal procedure. 
--A 

CONNECTOR 



Dashboard 
- Component Removalllnstallation 

SRS wire harnesses .are routed near the dashboard and 
steering column. 

CAUTION: 
All SRS electrical wiring harnesses are covered with 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

NOTE: The illustration shows the LHD type. RHD type is 
symmetrical to LHD type. 

FRONT 
PASSENGER'S AIRBAG 

DRIVER'S AIRBAG I 

SENSOR 

CAUTION: When prying wi th  a flat t ip screwdriver, 
wrap it with protective tape, and apply protective tape 
around the related parts, to prevent damage. 

Instrument panel removal: 

NOTE: LHD is shown, RHD is symmetrical. 

1. Remove: 

Console panel (see page 20-73) 
Stereo radio/cassette (see page 20-73) 
Glove box (see page 20-79) 

2. Remove the switches and disconnect the connec- 
tors. 

Cruise control master switch (KE, KH models)/ 
sunroof switch 
Panel brightness controller 
Rear window defogger switch 

.locations: 

CONNECTORS 

BRIGHTNESS 
CONTROLLER 

CRUISE CONTROL MASTER 
SWITCHISUNROOF SWITCH 

,C$$j= 
REAR WINDOW 
DEFOGGER SWITCH I 

CONNECTOR 



3. Remove the heater air vent and disconnect the air 
mix control cable. 

NOTE: Adjust the air mix control cable (see section 
21 ). 

AIR MIX CONTROL CABLE 

\ 

HEATER AIR 
VENT 

4. Lower the steering column and remove the screws. 

Carefully pull out the instrument panel. 

b: Screw locations, 6 D: Clip locations, 5 

INSTRUMENT 
PANEL 

5. Disconnect the heater control panel connectors. 

INSTRUMENT 
PANEL 

\I 
HEATER CONTROL 
PANEL CONNECTORS 

6. Remove the heater control panel. 

b: Screw locations, 5 
I 

HEATER ~ONTROL 
PANEL 



Dashboard 

r Component Removal/lnstallation (cont'd) 
I 
I 7. If necessary, disassemble the center air vent and 

side air vent (driver's). 

b: Screw locations,. 2 ;_\/ : Hook locations, 14 

INSTRUMENT 

aD@, PANEL 

-- 
I 

SIDE AIR 
VENT 
(Driver's) 

(+. 
CENTER AIR 
VFNT 

- 
PANEL 

8. Installation is the reverse of the removal procedure. 

Dashboard lower cover and knee bolster,removal: 

1. Remove the coin pocket (LHD). 

2. Remove the screw and detach the clips, then re- 
move the dashboard lower cover. 

b: Screw location, 1 D: Clip locations - I A D .  2 8 0 . 5  

LHD: /\ * 5- 
DASHBOARD 
LOWER 
COVER 

RHD: 6 

COVER 

u 
B 

COIN POCKET 

3. Remove the knee bolster (KH model). 

b: Bolt locations, 4 

I 1. Installation is the reverse of the removal procedure. 



Glove box removal: 

NOTE: LHD is shown, RHD is symmetrical. 

1. Open the glove box. 

2. Remove the screw, then remove the damper from 
the glove box. 

3. Remove the screw and bolts, then remove the glove 
box. 
b: Bolt, screw locations 

A b: Bolt, 2 B b: Screw, 1 

------- 

4. Remove the 

b: Screw locations 

Side air vent (Front passenger's) removal: 

NOTE: LHD is shown, RHD is symmetrical. 

1. Remove the glove box. 

2. Carefully pry the side air vent at the lower edge, 
then pull it out. 

D: Clip locations, 2 

Side defogger t r im removal: 

NOTE: LHD is shown, RHD is symmetrical. 

Carefully pry the side defogger tr im at the rear edge, 
then remove it. 

D: Clip location, 1 

STRIKER 
-- 

5. Installation is the reverse of the removal procedure. 



Dashboard 
- Replacement Precautions 

SRS wire harnesses are routed near the dashboard and 1 Before removing the dashboard: 
steering column. 

CAUTION: 
All SRS electrical wiring harnesses are covered w i th  
yellow insulation. 

8 Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly i f  
it has an open circuit or damaged wiring. 

NOTE: The illustration shows the LHD type. RHD type is 
symmetrical to  LHD type. 

FRONT 
DRIVER'S AIRBAG PASSENGER'S AIRBAG 

I SENSOR 

LEFT DASH SRS UNIT 
SENSOR SRS MAIN 

HARNESS 

To avoid accidental deployment and possi- 
ble injury, always install the protective short connectors 
on the driver's and front passenger's airbag connectors 
before working near any SRS wiring. 

1. Disconnect the battery negative cable, then discon- 
nect the positive cable. 

2. Install the short connectors (RED). 

Driver's: 
Remove the access panel, then disconnect the con- 
nector between the cable reel and driver's airbag. 
Connect the short connector (RED) to the driver's 
airbag connector. 

DRIVER'S AIRBAG 

CONNECTOR 
(RED) 

Front passenger's: 
Remove the glove box (see page 20-79), then dis- 
connect the connector between the front passen- 
ger's airbag and SRS main harness. Connect the 
short connector (RED) t o  the f ront  passenger's 

airbag connector- FRONT PASSENGER'S 

FRONT PASSENGER'S 
AIRBAG 

' \  
SHORT 
CONNECTOR 

CONNECTOR (RED) 



- Replacement 

NOTE: LHD is shown, RHD is symmetrical. 

I .  To remove the dashboard, first remove the: 

Front and rear consoles (see page 20-73) 
Dashboard lower cover (see page 20-78) 
Knee bolster (KH model, see page 20-78) 
Glove box (see page 20-79) 

2. Lower the steering column (see section 17). 

To  avoid accidental deployment and 
possible injury, always install t he  protective short 
connector o n  the  driver's airbag connector before 
lowering the steering column (see page 20-80). 

NOTE: To prevent damage t o  the steering column, 
wrap it wi th  a shop towel. 

F: Bolt locations, 2 0:  Nut locations, 2 

\ 
STEERING JOINT 
COVER 

10 x 1.25 mm 

3. Disconnect the dashboard wire harness connectors. 
Detach the harness clips. 

8 x 1.25 mrn 
16 N-m (1.6 kgf.m, 

HARNESS 
CLIP 

I 

, 12 Ib fW , 38 N.m (3.9 kgf.m, 
28 1bf.ft) Replace. 

CONNECTORS 

UNDER-DASH FUSE/RELAY BOX 

CONNECTORS 

cLf---' 

f-----I 
--lJ--- 

(cont'd) 



Dashboard 

r Replacement (cont'd) 

4. Disconnect the air mix control cable (see page 20- I 77). 

1 5. Disconnect the recirculation control motor connec- 
tor and resistor connector. 

RECIRCULATION 
CONTROL MOTOR 
CONNECTYR CONNECTOR 

6. Remove the side defogger tr im on each side (see 
page 20-79). 

7. Remove the bolts. 

b: Bolt locations, 6 
I 

DASHBOARD PROTECTIVE 
\ I 

AIR MIX 
CONTROL CABLE 

CAUTION: Use protective tape on the bottom of 
the front pillar trim. 

To prevent damage to the shift lever ( M n )  or 
selecter lever and A n  gear position indicator 
panel (N), wrap them with a shop towel. 

8. If so equipped, remove the front passenger's air- 
bag. 
Lift and remove the dashboard. 

NOTE: Remove the @ nut for without front passen- 
ger's airbag. 

To avoid accidental deployment and 
possible injury, always install the protective short 
connector on the front passenger's airbag connec- 
tor when the SRS main harness is disconnected 
(see page 20-80). 

*: Nut locations, 5 

SHORT FRONT PASSENGER'S 
CONNECTOR (RED) AIRBAG 

STEERING 
HANGER 
BEAM 

9. Installation is the reverse of the removal procedure. 

NOTE: 
Make sure the dashboard fits onto the guide pin - 
correctly. 
Before tightening the bolts, make sure the dash- 
board wire harnesses are not pinched, and that 
the dashboard is not interfering with the air mix 
control cable. 



Bumpers 
- Front Bumper Replacement 

CAUTION: Wear gloves t o  remove and install the front 
bumper. 

NOTE: 
An assistant is  helpful when removing the f ront  
bumper. 
Take care not to scratch the front bumper. 

1. Remove the front turn signal light, then disconnect 
the connectors on each side. 

- ,Loosen the 

FRONT  URN 
SIGNAL LIGHT CONNECTOR 

2. Remove the bolt and screw on each side. 

b: Bolt, screw locations 

A b: Screw, 2 B b: Bolt, 2 

FRONT BUMPER / 

/ I 
FRONT B INNER SPOILER 

SPOILER FENDER 

3. Remove the bolts and clips. 

b: Bolt locations, 4 D: Clip locations, 2 

FRONT 
BUMPER 

I \ 

4. Lift and remove the front bumper. 

NOTE: 
Disconnect  t he  headl ight  washer hose (KE 
model). 
If necessary, disassemble the front bumper (see 
pages 20-84,85). 

HEADLIGHT 

FRONT 
BUMPE 

5. Installation is the reverse of the removal procedure. 

NOTE: Align the front bumper,with the front fender 
and headlight properly, then tighten the bolts. 



Bumpers 

r Front Bumper Disassembly 

KG, KH models: 

b : Bolt, screw locations 

A,: Bolt,9 

BOLT 
/ 

B b: Screw, 2 

I 
D: Clip locations, 11 

i 

BUMPER 
SPACER 



KE model: 

b: Bolt, screw locations D: Clip locations 

A b: Bolt, 9 

8 x 1.25 mm 

FRONT BUMPER 

FRONT BUMPER 

WASHER HOSE 

SPACER 

A 
FRONT SPOILER 



Bumpers 

r Rear Bumper Replacement 

CAUTION: Wear gloves t o  remove and install the rear 
bumper. 

NOTE: 
a An assistant is helpful when removing the rear 

bumper and rear bumper beam. 
Take care not to scratch the rear bumper. 

1. . Remove the screws and clip from each side. 

NOTE: If so equipped, remove the rear mud guard. 

b: Screw locations, 8 D: Clip locations, 2 

REAR 
REAR M U D  BUMPER . ~~ ~ ~ 

GUARD 

2. Remove the clips. 

D: Clip locations 

A D . 5  I 
B D , 4  

. 
Y 
B REAR BUMPER 

3. If so equipped, disconnect the rear side marker light 
connector on each side and rear fog light connector, 
then remove the rear bumper. 

4. KH model: 
Remove the nut on each side from under the trunk 
floor. 

a: Nut locations, 2 

8 x 1.25 rnrn 
22 N.rn (2.2 kgfm, 
I 6  lbf-ft) 



5. Open the trunk lid, then remove the rear trim panel 
(see page 20-49). 
Remove the nut on each side. 

a: Nut locations. 2 

8 x 1.25 m m  

16 Ibf.ft) 

-- 

6. Remove the absorber, bumper beam gusset, rear 
bumper beam and rear bumper upper beam. 

a: Nut locations, 4 

6 x 1.0 m m  
9.8 N-m I 
(1.0 kgf.m, 
7.2 Ibf4t) 

---- I 
REAR BUMPER 

BEAM ABSORBER GUSSET 

7. Installation is the reverse of the removal procedure. 

r Rear Bumper Disassembly I 
b:  Bolt locations, 13 

I 
I REAR 
I BUMPER BOLT 

I 
SKIRT 

REAR 

\ 

- I 
RIGHT 
BUMPER CENTER 
SKIRT BUMPER 

SKIRT 

BUMPER 
SKIRT 

-- 

KH model: KG, KE models: 

REAR SIDE REAR FOG LIGHT 
MARKER LIGHT INNER TRIM 
INNER TRlM 

1 

MARKER LIGHT 
OUTER TRlM 

REAR FOB LIGHT 
OUTER TRlM 

-- 

KH model: 

BEAM BOLTS 

REAR BUMPER 



Hood 
A I - neplacement 

NOTE: 
An assistant is helpful when removing the hood. 
Take care not to damage the hood and body. 
When removing the clips, use a clip remover. 
Open the hood. 

1. If necessary, remove the hood edge protector, hood 
seal and hood insulator. 

D: Clip locations 
Hood edge protector, 12 ? Hood seal.13 

---/ HOOD EDGE 

-- - - -- - - - - - - 
D: Clip locations 

A D  10 

HOOD 
INSULATOR 

Di:;connect the 
washer hoses. 

2. Disconnect the washer hose, then remove the hood. 

*: Bolt locations, 4 

6 x 1.0 mm 

& ~~~o~Y&,) 
-- 

HOOD 

H 
H 

L- JOINT 

NOTE: If necessary, remove the hood hinge. 

b: Bolt locations, 4 

3. Installation is the reverse of the removal procedure. 

NOTE: 
If necessary, replace any damaged clips. 
Make sure the hood locks securely. 
Make sure the hood opens properly. 
Adjust the hood alignment (see page 20-89). 



- Adjustment 

NOTE: Before adjusting the hood, loosen each bolt slightly. 

1. Adjust the hood hinges right and left, as well as fore and aft, by using the elongated holes. 

2. Turn the hood edge cushions, as necessary, to  make the hood fit flush with the body at front and side edges. I 
3. Adjust the hood latch to obtain the proper height at the forward edge. 

4. After adjustment, tighten each bolt securely. 

HOOD 

NOTE: Move the hood latch right or left until the striker 
is centered in the hood latch as shown. 

I I 

HOOD LATCH 

' I 

HOOD EDGE 
CUSHION 

HOOD HINGE 

\ 
HOOD EDGE 
CUSHION 

- -- 

HOOD ,LATCH 

6 x1.0 rnm 
9.8 N-m (1.0 kgf.m, 
7.2 IbfW 



Trunk Lid 

NOTE: 
An assistant is helpful when removing the trunk lid. 
Take care not to damage the trunk lid and body. 
Open the trunk lid. 

1. Remove the harness grommet, clip and disconnect 
the connector. 

' 1 GROMMET 

2. Remove the trunk lid. 

F: Bolt locations, 4 
I 

TRUNK LID 

3. Remove the wire harness from the trunk lid. 

NOTE: Before pulling out the wire harness, tie a 
string to the end of it so you can pull it back in when 
the trunk lid is reinstalled. 

D: Harness clip locations 
KG, KE models, 1 
KH model, 3 

' ) TRUNKLID ---- 
LATCH 
(see page 20-97) 

KG, KE models: / CONNECTOR 

LICENSE PLATE 
LIGHT CONNECTOR 

HARNESS 
GROMMET 

KH model: TRUNK LID 
LATCH 
(see page 20-97) 

I 

GROMMET 



4. If necessary, remove the trunk l id hinge. 

b: Bolt locations, 3 

5. If necessary, remove the support strut. 

LOCKNUT 
6 x 1.0 mm 
9.8 N-rn (1.0 
7.2 Ibf4t) 
R e ~ l a c e .  

SUPPORT 
STRUT - x TRUNK LID 

E-CL~P 
Replace. 

6. Installation is the reverse of the removal procedure. 

Make sure the trunk l id locks securely. 
Make sure the trunk l id opens properly. 
Adjust the trunk lid alignment (see page 20-92). 



Trunk Lid 
Adjustment I 

NOTE: Before adjusting the trunk lid, loosen each bolt slightly. 

I 1. Adjust the trunk lid right and left, as well as fore and aft, by using the elongated holes. 

2. Turn the trunk lid edge cushions, as necessary, to make the trunk lid fit flush with the body at the rear and side edges. I 
3. Adjust the fit between the trunk lid and the trunk lid opening by moving the striker. 

TRUNK LID EDGE 
4. After adjustment, tighten each bolt securely. CUSHION 

TRUNK LID I 

6 x 1.0 mm 
9.8 N.m (1.0 kgf-m, 
7.2 Ibf.ft) 

/ TRUNKLID 
CUSHION 

NOTE: Move the striker right or left until it's centered in 
the trunk kid latch as shown. 

/ ;-j 
TRUNK LID j'- I 
LATCH 

TRUNK LID 
HINGES 

6 x  1.0 mm 
9.8 N.m (1.0 kgf-m, 
7.2 Ibf.ft) 



Opener Cables - .  - Kepracement 

NOTE: 
When removing the clips, use a clip remover. 
Take care not t o  bend the opener cables. 

Hood Opener Cable: 
HOOD OPENER 
CABLE 

NOTE: LHD is shown, RHD is symmetrical (except hood 
latch). 
D:  Clip locations P: Screw locations, 4 
A D ,  11 

@D> HOOD RELEASE *j 
C D . 2  

@ (see page 20-95) 

-. 

B D, 3 

G%&jy INNER FENDER 

-. 
-- - 

Trunk/Fuel Lid Opener Cables (LHD): 

Remove the following parts: 
Rear seat cushion (see page 20-63) Spare tire lid (see page 20-49) 
Door sill molding (see page 20-48) Rear t r im  panel and left trunk side panel (see page 
Rear shelf t r im panel (see page 20-48) 20-49) 
Left gusset cover and left side t r im panel (see page 
20-48) 
Pull the carpet back, as necessary (see page 20-71) FUEL LID LATCH 

(see page 20-96) 

Route the opener cables 

D: Clip locations 

A D , 3  

I 

(see page 20-95) (cont'd) 



Opener Cables 
- Replacement (cont'd) 

Trunk/Fuel Lid Opener Cables (RHD): 

Remove the fol lowing parts: 
Rear seat (see page 20-63) Spare tire l id (see page 20-49) 
Door sil l  molding (see page 20-48) Rear t r im  panel and left trunk side panel (see page 
Rear shelf t r im panel (see page 20-48) 20-49) 
Left and right gusset covers, and left side t r im  panel 
(see page 20-48) 
Pull the carpet back, as necessary (see page 20-71) 

D: Clip locations 

Route the opener 
cable through the 

FUEL LID LATCH 
(see page 20-96) 

C D , 2  DD, 1 

-- & ?J 
STRIKER 
(see page 20-96) 

Route the opener cables 
under the wire harness. 

Installation is the reverse of the removal procedure. 

NOTE: 
Make sure each opener cable is routed and connected properly. TRUNK LlDlFUEL LID 

Make sure the hood, trunk l id and fuel l id open properly. OPENER (see page 20-95) 

20-94 



Opener and Latch ma 
- Replacement 

NOTE: Take care not t o  bend the opener cables. I 
Hood Release Handle: Hood Latch: 

NOTE: LHD is shown, RHD is symmetrical. 

F: Bolt locations, 2 I 

HOOD RELEASE 
HANDLE 
Remove the kick 
panel (see page 
20-48). 

HOOD OPENER 
CABLE 
(see page 20-93) 

F: Bolt locations, 3 
I 

I ,  

HOOD LATCH 

Trunk LidIFuel Lid Opener: 
Pry the lid. 

NOTE: LHD is shown, RHD is symmetrical. OPFNER COVER 

b: Bolt, screw locations 

A t :  Bolt, 2 

6 x  1.0mm J Loosen the bole 
9.8 N m  (1.0 kgf.m, 
7.2 IbfW 

B b: Screw. 1 '\ nv 

OPENER 

FUEL LID 
OPENER CABLE 

.ID 
CABLE 

Installation is the reverse of the removal procedure. 
\ To striker. 

To fuel lid latch. 

NOTE: 
Make sure each opener cable is connected properly. 
Make sure the hood locks securely. 

I Make sure the hood, trunk l id and fuel l id open properly. (cont'd) 



Opener and Latch 
- Replacement (cont'd) 

NOTE: Take care not to bend the opener cables. 

Striker: 

b: Bolt locations, 2 
I 

TRUNK LID 
OPENER CABLE 
(see pages 20-93, 94) 

I Fuel Lid Latch: 

b: Bolt locations, 2 
I 

FUEL LID - 
After installing, check for 
a flush fit w i th  the body. 

v 
& 

Installation is the reverse of the removal procedure. 

NOTE: 
a Make sure each opener cable is connected properly. 

Make sure the trunk lid and fuel lid lock securely. 
Make sure the trunk lid and fuel lid open properly. 

T (see pages 20-93, 94) 
FUEL LID LATCH 
Remove the fuel l id  latch \ b y  turning i t  90.. 

-5: 

* - \  FUEL LID LATCH 

Remove the rear t r im panel, then 
pul l  the rear edge of the left trunk 
panel back (see page 20-49). 

side 

I FUEL LID 

FUEL LID LATCH 
Push and turn the fuel l id latch t o  
make the l id  fit flush wi th  the body 



Trunk Lid Latch and Lock Cylinder 
- Replacement 

NOTE: Take care not to bend the cylinder rod. 

1. Remove the bolts. 

b: Bolt locations, 3 

2. Pull the trunk lid latch. 
Disconnect the cylinder rod and connector. 

CYLINDER 
ROD /CONNECTOR 

LATCH 

3. Disconnect the cylinder rod. 

LOCK 
CYLINDER ROD -/ CYLINDER 

4. Remove the bolt, then pull the lock cylinder out. 

b: Bolt location, 1 

Q 6 x 1.0 mrn 
9.8 N.m (1 .O kgf-m, 
7.2 1bf.B) 

LOCK 
CYLINDER 

5. Pull the cylinder rod out. 

CYLINDER ROD 

6. Installation is the reverse of the removal procedure. 

NOTE: 
Apply grease to the trunk lid latch. 

Make sure the trunk lid locks securely. 
Make sure the trunk lid opens properly. 
Make sure the connector is connected properly. 



Trunk Lid WeatherstripILicense Plate Trim - m I . . .1. .. . .  rr . - I runK L I ~  vveamerstrlp Replacement 
ALIGNMENT MARK 

When installing the trunk l id weatherstrip, align it with (Green) 

the alignment mark on the trunk lid opening. 

NOTE: 
Make sure there are no wrinkles in  the weatherstrip. 
Check for water leaks. 

TRUNK LID 

STEEL 
CORE 

ALIGNMENT 
MARK 

BODY WEATHERSTRIP 
Forward 

- License Plate Trim Replacement 

CAUTION: Wear gloves t o  remove and insta l l  t h e  
license plate trim. 

NOTE: Take care not to scratch the trunk lid. 

1. Remove the trunk: lid latch (see page 20-97). 

2. Remove the nuts. 

NOTE: 
Take care not to drop the nuts inside the trunk 
lid. 
Disconnect the license plate light connector, then 
detach it from the trunk lid (KG. KE models). 

3. KG, KE models: Detach the clips, then remove the 
license plate trim, and remove the grommet. 
KH model: Remove the screw and detach the clip, 
then remove the license plate trim. 

4. Installation is the reverse of the removal procedure. 

NOTE: If damaged, replace the clip. 

a: Nut locations, 4 
LICENSE PLATE 
TRIM / 

LICENSE'PLATE 
LIGHT CONNECTOR 
(KG, KE models) 

CLIP 

CLIP TRIM 
(KH model) 



Front Grillelside Window Molding rn 
I- Front Grille Replacement I 

NOTE: Take care not to  scratch the front grille. 

1. Remove the front gri l le b y  removing the screws, and 
push the clips on each side with a flat t ip screwdriver 
as shown. 

SCREW- 
DRIVER 

Installation is the reverse of  the removal procedure. 

NOTE: If necessary, replace any damaged clips. 

F: Screw locations, 5 

I 9 J 
v 

-- 

SCREWDRIVER 

GRILLE 

FRONT 0 GRILLE 

I ' a  -, 
CLIP 9 F  

FRONT 
GRILLE 

Side Window Molding Replacement 

NOTE: Take care not t o  bend the side window molding and body. 

.: Screw location, 1 I 
;:;: Clip locations, 9 

Remove the screw, and pull the side window 
molding by hand. 

MOLDING 

JOINT 
NOTE: Take care not 
to bend the joint. 

Installation is the reverse of  the removal procedure. 

I NOTE: If necessary, replace any damaged clips. I 



Roof Molding 



Side lill Panel 
- Replacement 

D: Clip locations I 
A D . 7  

SlDE CLIP 
Remove the side clips from the body 
by turning them 45" 

NOTE: ~obsen  the screw, 
then remove the lower clip 
using a clip remover. 

SlDE SILL PANEL 
Remove the lower clips, 
then remove the side sill panel 
by sliding it forward. 

b: Screw locations, 3 7 

i SlDE SILL 
PANEL 

NOTE: When removing the side 
sill panel, the side clips will 
stay in the body. 

To install the side sill panel, remove the side clips f rom 
the body, install them on the side sill panel, then install 
the side sill panel on the car. 

NOTE: 
Take care not t o  twist the side sill panel. 
I f  necessary, replace any damaged side and lower 
clips. 



Door and Side Moldings 
- Replacement 

CAUTION: When prying wi th a flat t ip screwdriver, wrap it wi th protective tape t o  prevent damage. 

NOTE: 
To remove the door molding, remove the door panel and plastic cover (see page 20-4). 
Take care not to bend the door molding. 
Before reassembling, clean the door bonding surface with a sponge dampened in alcohol. 
After cleaning, keep oil, grease and water from getting on the surface. 
The steel core in the door molding cannot be restored to it original shape once it is bent. Replace the door molding 
when the steel core is bent. 

e: Plastic nut location, 1 

MOLDING 

-- 

D: Clip locations 

A D .  1 I B D . 2  I C D . 2  I 
P IP ' STEEL CO 

C 

I DOOR MOLDING i DOOR MOLDING FRONT SIDE MOLDING First remove the side 
First remove the inner trim panel and plastic 

' fender. cover (see page 20-48). ,J 2 

Installation is the reverse of the removal procedure. 

NOTE: ff necessary, replace any damaged clips. 



Door Molding 
r Removal I 

The following materials and tools are required to repair 
the door molding. 

I NOTE: Follow the manufacturer's instructions. 

Materials: (Reference) 
Stripe remover 
3M 08907 
Stripe adhesive remover 
3M 08908 
Adhesive tape 
3M Super Automotive Attachment Tape 

Tools: 
Protective tape Film 
Knife or Cutter Putty knife 
Sponge or Shop towel Alcohol 
Infrared dryer 

CAUTION: Wear gloves to  remove and install the door 
molding. 

1. Remove the door panel and pull back the plastic 
cover (see page 20-4). 

I 2. Apply protective tape on and around the molding. 

7' PROTECTIVE TAPE 

3. Release the clips from inside of the door. 
Carefully cut the adhesive tape with a knife or cutter 
while pulling the edge of the molding away from 
the door as shown. 

NOTE: Take care not to scratch or bend the mold- 
ing. 

KNIFE 
I / ADHESIVE TAPE 

4. Apply the stripe remover evenly to the bonding sur- 
face of the door. 

\ 
STRIPE REMOVER 

5. Cover the bonding surface of the door with a film, 
then heat to 40 - 50°C (104 - 122°F) for 5 - 10 min- 
utes with an infrared dryer. 

NOTE: Use care when heating to prevent deforma- 
tion of the door. 

FILM 

6. Scrape the adhesive tape with a putty knife. 

ADHESIVE TAPE 

PUTTY KNIFE 

(cont'd) 



Door Molding 

r Removal (cont'd) 

7. For removal o f  adhesive tape residue, fo l low-up 
wi th  stripe adhesive remover, then scrape the adhe- 
sive tape wi th  a putty knife. 

8. Peel off the protective tape, then clean the bonding 
surface wi th  a sponge dampened i n  alcohol. 

NOTE: Make su1.e the bonding surface is kept free 
or  water, o i l  and grease. 

I 9. Remove the clips f rom the molding. I 
NOTE: I f  necessary, replace any damaged clips. 

10. Apply the stripe remover evenly to  the bonding sur- 
face of the molding. 

STRIPE REMOVER 
I 

\ 
DOOR MOLDING 

11. Wrap the molding wi th  film, then heat to  40 - 50°C 
(104 - 122°F) for 5 - 10 minutes w i th  an infrared 
dryer. 

NOTE: Use care when heating t o  prevent deforma- 
tion of the molding. 

12. Scrape the adhesive tape with a putty knife. 

PUTTY KNIFE 

13. For removal o f  adhesive tape residue, fo l low-up 
wi th  stripe adhesive remover, then scrape the adhe- 
sive tape with a putty knife. 

14. Peel off  the protective tape, then clean the molding 
wi th  a sponge dampened in  alcohol. 

NOTE: Make sure the bonding surface is kept free 
of water, oi l  and grease. 



r Installation I 
1. Glue the new adhesive tape to  the molding as 

shown. 

1 6- : Adhesive tape locations I 

DOOR MOLDING 

/ 
/ Forward I I 

i- - - 
900 mrn 192 rnm 
(35.4 in) (7.56 in) 

I DOOR MOLDING 

\ I 

NEW A'DHESIVE TAPE 
Thickness: 1.2 mrn 10.05 in) 

2. Install the clips on the molding. 

3. Heat the bonding surface of the door and door 
molding with an infrared dryer. 
Door: 40 - 60°C (1 04 - 140°F) 
Molding: 20 - 30°C (68 - 86°F) 

NOTE: Use care when heating to  prevent deforma- 
tion of the molding. 

4. Align the molding with the clip locations and set the 
molding. Lightly push on the molding until its edge 
is fully seated on the adhesive tape. 

NOTE: Do not spray water on the molding within 
the first 24  hours after installation. 

5. Reassemble all removed parts. 



Rear Emblems, Fenderwell TrimIWheelhouse Protector and 
Rear Air Outlet 

r Rear Emblems Installation 

I Apply the rear emblems where shown. 

NOTE: 
Before applying, clean the body surface with a sponge dampened in alcohol. 
After cleaning, keep oil, grease and water from getting on the surface. 
When applying, make sure there are no wrin.kles in the emblems. 

Attachment Points (Reference): 

- Fenderwell TrimJWheelhouse Protector and Rear Air Outlet Replacement 

NOTE: 
Take care not to bend the fenderwell trim. 
Before installing t h e  fenderwell trim, clean the  body 
bonding surface with a sponge dampened in alcohol. 
After cleaning, keep oil, grease or water from getting 
on the surface. 

TRlM 

D: Clip locations 

I A D , 4  I B D , 2  
REAR 
AIR 
OUTLET 

ELL L-- FENDERWELL b: Screw location, 1 I 

LUIHESlVE FENDERWELL 
guard. 

TRIM 

/ I REAR 
AIR 
OUTLET 

FUEL PIPE 
PROTECTOR 

Without rear m u d  

Hook locations, 2 f-- 



Sub-frame 

Sub-frame Torque Sequence: 

CAUTION: After loosening the sub-frame mounting bolts, be sure to replace them with new ones. 

REAR CROSS 
BEAM 

I SPECIAL BOLTS 
1 2 x  1.25 rnm 

! Replace. 

SPECIAL BOLT 
12 x 1.25 mm 
64 N.rn (6.5 kgfm, 
47 IbfW \ 

Rep'ace' \ -,- d R  BEAM 

To body a \Tm 

FRONT BEAM 0 x 1.25 rnm 
8 N.m 13.9 kgf.m, 

SPECIAL'BOLTS 28 1bf.e) 
12 x 1.25 rnm 
64 N m  (6.5 kgfm, 
47 Ibf.ft) 10 x 1.25 mm 
Replace. 50 N.m (5.1 kgf.m. 37 Ibf.ft) 



Frame Repair Chart 

I Unit: rnm (in) 

POINT e 
POINT d 

ler diameter 

SECTION AA, DD 

s15 (0.6) T~ansrnission 

(0.6) Tra ' . 
3-011.5 / 



POINT t 

Bracket Point 

Locate Hole 025 (1.0) Locate Hole SECTION FF 



Heater and Air Conditioning 

Heater ..................................................... 21-1 
Air Conditioning .................................... 22-2 

SUPPLEMENTAL RESTRAINT SYSTEM (SRS) 

Some model versions of the Accord Coupe include a driver's airbag, located in the steering wheel hub, and a front 
passenger's airbag, located in the dashboard above the glove box. Information necessary to safely service the SRS 
is included in this Shop Manual. Items marked with an asterisk (*) on the contents page include, or are located near, 
SRS components. Servicing, disassembling or replacing these items will require special precautions and tools, and 
should therefore be done bv an authorized Honda dealer. 

To avoid rendering the SRS inoperative, which could lead t o  personal injury or death i n  the event of a severe 
frontal collision, all SRS service work must be performed by  an-authorized~dnda dealer. 
Improper service procedures, including incorrect removal and installation of the SRS, could lead t o  personal 
injury caused by unintentional activation of the airbags. 
All SRS electrical wiring harnesses are covered wi th yellow insulation. Related components are located in the 
steering column, front console, dashboard, dashboard lower panel, and i n  the dashboard above the glove box. 
Do not use electrical test equipment on these circuits. 



Heater 

................................... Illustrated Index 21-2 
Heater Door Positions ......................... 21-3 
Circuit Diagram .................................... 21-5 
Troubleshooting 

............................... Symptom Chart 21-6 
Flowcharts 

................... Blower Motor Speed 21-7 
............................... Blower Motor 21-9 

.................... Mode Control Motor 21-12 
Recirculation Control Motor ....... 21-14 

Heater Control Panel Input1 
Output Signals .................... ............. 21-1 6 

* Blower Unit 
.................................... Replacement 21-1 7 

Overhaul ........................................ 21-19 

* Heater Unit 
.................................... Replacement 21 -20 

Overhaul ........................................... 21-22 
Heater Control Panel 

.................................... Replacement 21 -23 
........................................... Overhaul 21-24 

Heater Valve Cable 
....................................... Adjustment 21 -25 

Air Mix Control Cable 
....................................... Adjustment 21 -25 

Mode Control Motor 
................................................... Test 21 -26 

.................................... Replacement 21-26 
Recirculation Control Motor 

................................................... Test 21 -27 
.................................... Replacement 21 -27 

Relay 
................................................... Test 21 -28 

Heater Fan Switch 
................................................... Test 21 -28 

Mode Control Switch 
................................................... Test 21 -29 

Recirculation Control Switch 
................................................... Test 21 -29 

*: Read SRS precautions before working in  
these areas. 



Illustrated index 

I CAUTION: 
All SRS electrical wiring harnesses are covered with 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical to LHD type. 

HEATER UNIT 
Replacement, page 21-20 
Overhaul, page 21-22 

1 HEATER VALVE CABLE \ 

SRS MA~N HARNESS 
(Covered with yellow insulation) 

BLOWER UNIT 
Rep'acement, page ='-17 RECIRCULATION CONTROL MOTOR 
Overhaul, page 21-19 

\ 
Test, page 21-27 
Replacement, page 21-27 

/ 

/ (Adjustment: See AIR 
FAN MIX CONTROL CABLE) 

Test, page 21-28 



Heater Door Positions 

HOT COOL 



Heater Door Positions (cont'd) 

COOL (HEAT) HOT 

(HEATIDEF) 

w 
(DEFI 



Circuit Diagram 

UNDER - DASH 
+ 1 No.15 (100A): F22B1 en ine 

UNDER-HOOD FUSEIRELAY BOX IGNITION SWITCH FUSEIRELAY BOX No.15 (80 A): Except ~ 2 1 ~ 1  engine 

BATTERY 
* 1 No.15 No.18 150AI No.8 (7.5A) 

I 
BLKIYEL 

I I 

UNDER- MODE CONTROL MOTOR 
DASH 
FUSE/ WHT 
RELAY BOX 

4 - 

G401 G402 DASH LIGHTS 
G403 G404 BRIGHTNESS CONTROLLER 



Troubleshooting 
- Symptom Chart 

NOTE: Check the engine coolant level and allow the engine to warm up before troubleshooting. 

Hot air flow is low. I----- 
No hot air flow 

SYMPTOM 

Blower motor runs, but one or more 
meeds are ino~erative. 

Blower runs properly. 

- 

REMEDY 

Follow the flowchart (see page 21-7). 

Check for the following: 
Clogged heater duct 

Clogged blower outlet 
Clogged heater valve 
Faulty air mix door 

Blower motor does not run at all. 

Blower motor runs. 

Heater valve cable adjustment (see page 21-25) 
Air mix control cable adjustment (see page 21-25) 
Faulty thermostat (see section 10) 

Clogged heater outlet 
Incorrect door position 

Follow the flowchart (see page 21-9). 

Check for the following: 
Clogged heater duct 

Clogged evaporator (with air conditioning) 
Frozen evaporator (with air conditioning) 

-- - 

(rol motor does not run, or one or more modes are ( Follow the flowchart (see page 21-12). 
inoperative. 

Recirculation control doors do not change between FRESH and 
RECIRCULATE. 

Follow the flowchart (see page 21-14). 



- Blower Motor Speed 1 
Blower m o t o r  runs, but one o r  1 more speeds are inoperative. 

Turn the ignit ion switch ON (11). 
and the heater fan switch OFF. 0 Does the blower motor run? Topage21-8 

I Turn the ignition switch OFF. 1 

Disconnect the blower resistor 5P 
connector. 

Measure the resistance between 
the No. 1 and No. 5 terminals of 
the blower resistor. 

Is there approx. 2 - 3 ohms? 

YES 

Reconnect the blower resistor 5P 
connector. 

Remove the heater control panel 
(see pagei21-23). 

Disconnect the heater fan switch I 8~ connector. I 
-- 

Turn the ignition switch ON (11). 

At  the heater fan switch 8P con- 
nector ,  g r o u n d  each o f  these  
wires individually in  the fol low- 
ing order: 

BLU wire 
BLUlYEL wire 
BLUIBLK wire 
BLUIRED wire 

View f rom wire side 

BLUIYEL 

B t U  1 

IRED 

9 
To page 21 -8 

(cont 'd) I 



Troubleshooting 

r Blower Motor Speed (cont'd) 

From page 21-7 

Repair open or cause of exces- 
sive resistance in the? appropriate 
wire(s) between the heater fan 
switch and the blower resistor. 

< 

From page 21-7 

T 

Does the blower motor run at YES 
progressively higher speeds? 

I Turn the ignition switch OFF. I 

Replace the heater fan switch. 

Remove the heater control panel 
(see page 21-23). 

Disconnect the heater fan switch 
8P connector. 

Disconnect the blower resistor 5P 
connector. 

Check each wire for continuity be- 
tween the heater fan switch 8P 
connector and body ground: 

BLU wire 
BLU/YEL wire 
BLUIBLK wire 
BLUIRED wire 

View from wire side 

BL,U/YEL 

YES 
I I 

I 

Repair short in the wire(s) be- 
tween the heater fan switch and 
the blower resistor. 

NO 
Is there continuity? Replace the heater fan switch. 

I 



- Blower Motor 

/ Blower motor does not  run at all. 1 

To page 21-10 

Check the No. 17 (30 A)  fuse in the 
under-hood fuselrelay box. 

Disconnect the blower motor 2P 
connector, and measure the volt- 
age between the YELIBLK wire 
terminal (+) and body ground (4. 

Is there battery voltage? Replace the blower motor. 

NO 

Turn the ignition switch OFF. 1 
View from wire side 

NO 
Is the fuse OK? Replace the fuse and recheck. 

YES 

At the blower motor 2P connec- 
tor, connect the BLUIRED wire ter- 
mina l  t o  body  ground w i th  a 
jumper wire. 

View from wire side 

T u r n  the ignition switch ON (11). 
BLUIRED 



Troubleshooting 
- Blower Motor (cont'd) 

From page 21-9 

I 
I Turn the ignition switch OFF. 1 

Remove the heater control panel 

Disconnect the heater fan switch 
8P connector. 

I Turn the ignition switch ON Ill). 1 
Measure the voltage between the 
BLUfRED wire terminal (+) and 
body ground (-1. 

Check for continuity in the BLK 
wi re  between the  heater fan  
switch and body ground. 

View from wire side 

BLK 
\/----, 

Turn the ignition switch OFF. 0 
I NO 

Is there battery voltage? 
Repair open in the BLUIRED wire 
between the blower motor and 
the heater fan switch. 

YES 

NO 

YES 

Check fo r  an open in the  BLK 
w i r e  be tween  t h e  heater fan  
switch and body ground. I f  the 
wire is OK, check for poor ground 
at  G401 and G403. 



From page 21 -9 

Remove the blower motor relay 
f rom the under-dash fuselrelay - 

box, and test it (see page 21-28). 

N 0 
Is the relay OK? Replace the blower motor relay. 

YES 

Measure the voltage between the 
No. 3 te rmina l  (+) and body 
ground (-). 

Is there battery voltage, \ 

YES 

Repair open in the WHT wire be- 
tween the under-hood fuselrelay 
box and the under-dash fuse/ re- 
lay box. 

Turn the ignition switch ON (11). 

Measure the voltage between the 
No. 2 te rmina l  (+) and body  
ground (4. 

Replace the under-dash fuselre- 
lay box. 

YES 

Turn the ignition switch OFF. 

Check for continuity between the 
No. 4 terminal and body ground. 

Check for an open in the BLK wire 
between the  under-dash fuse/ 

Is there continuity? relay box and body ground. If the 
wire is OK, check for poor ground 

YES at G402 and G404. 

Repair open in the YELIBLK wire 
between the  underLdash fuse1 
relay box and the blower motor. 



Troubleshooting 

r Mode Control Motor 

Mode control motor does not 
run, or one or more modes are in- 
operative. 

Disconnect the mode control mo- 
tor 7P connector. 

BLKlVE 

View from wire side 

body ground (4. 

I LT GRNIBLK 
Repair open i n  the BLKlYEL wire 
between the under-dash fuselre- 
lay box and the mode control 

I I YES 
I motor. 

Turn the ignition switch OFF. I l  
Test the mode control motor (see 

I 

Remove the mode control motor 
Is the mode control motor OK? (see page 21-26). 

I I YES 

To page 21-13 
Check the mode control linkage I and doors for smooth movement. / 

I ( Replace the mode control motor. 1 

1 

Do the mode control linkage 
and doors move smoothly? 

Repair the mode control linkage 
or doors. 

YES 



From page 21-12 

No. 5 LT GRNIBLK 

Remove the heater control panel 
(see page 21-23). 

View from wire side 

Disconnect the heater control pan- 
el 14P connector. 

Check each wire for continuity be- 
tween the mode control motor 
and body ground: - BLU wire 

BLUJRED wire 
YEUGRN wire 
LT GRNIBLK wire 
LT GRN/WHT wire 

Repair any short in  the wire(s) be- 
tween the mode control motor  
and the heater control panel. 

NO 

Check the same wires for voltage. 

Repair short t o  power in the BLKI 
YEL wire between the mode con- 

Is there any voltage? trol motor and the heater control 
panel. (This damages the heater 

NO control panel.) 

Check each wire for continuity be- 
tween the mode control motor 
and the heater control panel: 

BLU wire - BLUIRED wire 
YEUGRN wire 
LT GRNIBLK wire 
LT GRNNHT wire - LT GRNIRED wire 

1 Repair any open in  the wire(s) be- 
tween the mode control motor  
and the heater control panel. 

YES 

Replace the heater control panel. 



Troubleshooting 

r Recirculation Control Motor 

Recirculation control  doors do  
not change between FRESH and 
RECIRCULATE. 

Disconnect the recirculation con- 
trol motor 4~ connector. I 

I Turn the ignition switch ON (11). 1 

Measure the voltage between the 
BLKIYEL wire terminal (+) and 
body ground (4. 

I 
N 0 

Is there battery voltage? 

1 YES 

/ Turn the ignition switch OFF. 1 

Test the recirculation control mo- / tor (see page 21-27). 

GRNIWHT 

View from wire side 

between the under-dash fuse/re- 
lay box and the recirculation con- 
trol motor. 

Is the recirculation control Remove the recirculation control 
motor OK? motor (see page 21-27). 

YES 

YES 
I I 

To page 21-15 

Do the recirculation control link- 
age and doors move smoothly? 

/ Replace the recirculation control 
motor. 

Check the recirculation control link- 
age and doors for smooth move- 
ment. 

Repair the recirculation control 
linkage or doors. 

I 



From page 21-14 
No. 1 GRN/WHT 

Remove the heater control panel 
(see page 21-23). 

View from wire side 

Disconnect the heater control pan- 
el 14P connector. 

Check for continuity in the GRNI 
WHT and GRNIRED wires between 
the recirculation control motor 
and body ground. 

- -  - - 
Repair short  i n  t he  GRNIWHT 
andlor GRNIRED wireis) between 
the  recirculation control motor 

N 0 
and the heater control panel. 

Check the same wires for voltage. 

Repair short t o  power in the BLKI 
YEL wire between the recircula- 

Is there any voltage? tion control motor and the heater 
control panel. (This damages the 

N 0 heater control panel.) 

Check for continuity in the GRNI 
WHT and GRNIRED wires between 
the recirculation control motor 
and the heater control panel. 

Repair open in the GRN/WHT and1 

Is there continuity? 
or GRN/RED wire(s1 between the 
recirculation control motor and 
the heater control panel. 



View from wire side 

1 2 3  4 5 6  

7 8 9 1 0  11 12 13 14 



Blower Unit 
- Replacement 

CAUTION: 
All SRS electrical wiring harnesses are covered w i th  
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical to  LHD type. 

n \ S&S UNIT 

SRS MAIN'HARNESS 
(Covered with yellow insulation) 

NOTE: The blower motor, recirculation control motor 
and blower resistor can be replaced without removing 
the blower unit (see page 21-19). 

1. Remove the glove box (see section 20). 

2. Remove the two bolts and the glove box frame, and 
disconnect the connectors f rom the radiator fan 
control module and the glove box frame. 

RADIATOR FAN CONTROL MODULE 

Without Air Conditioning 
3-a. Remove the two self-tapping screws and the heater 
duct. 

With Air Conditioning 
3-b. Remove the evaporator (see page 22-28). 

I/ EVAPORATOR 

6 x  1.0 mm 
9.8 N-rn (1.0 kgf-m, 7.2 IbfW 





- Overhaul 

NOTE: 
Before reassembly, make sure that the recirculation control doors and linkage move smoothly without binding. 
When reattaching the recirculation control motor, make sure its positioning wi l l  not allow the recirculation control 
doors t o  be pulled too far. Attach the recirculation control motor and all links, then connect power and ground, and 
watch the movement of the recirculation control doors. 

RECIRCULATION CONTROL MOTOR 
Test, page 21-27 
Replacement, page 21-27 

BLOW& MOTOR 
Test, page 21-9 



Heater Unit 
- Replacement 

CAUTION: 
All SRS electrical wiring harnesses are covered wi th 
yellow insulation. 
Before disconnecting any part of the SRS wire harness. 
connect the short connectors. 
Replace the entire affected SRS harness assembly if it 
has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical to LHD type. 

SRS MAIN HARNESS 
(Covered with yellow insulation) 

1. When the engine is cool, drain the engine coolant 
from the radiator (see section 10). I 

DO not  remove the radiator cap when 
the engine is hot; the engine coolant is under pres- 
sure and could severely scald you. 

2. Open the clamp, then disconnect the heater valve 
cable from the heater valve arm. 

HEATER VALVE CABLE 

3. Disconnect the heater hoses from the heater unit. 

CAUTION: Engine coolant will damage paint. Quickly 
rinse any spilled engine coolant from painted sur- 
f aces. 

NOTE: Engine coolant will run out when the hoses 
are disconnected; drain it into a clean drip pan. 

CLAMPS HEATER HOSES 

OUTL~T SIDE 

4. Remove the two mounting nuts from the heater unit. 

NOTE: When removing the mounting nuts, take care 
not to damage or bend the fuel pipes, brake pipes, etc. 



5. Remove the dashboard (see section 20). 

6. Remove the mounting bolts and mounting nuts in 
the following sequence, then remove the steering 
hanger beam. 

STEERING 

7. Remove the heater duct (see page 21-17) or the evap- 
orator (see page 22-28). 

8. Disconnect the mode control motor connector, then 
remove the mounting bolt and the heater unit. 

9. Install in the reverse order of removal. Make note of 
the following items. 

Apply sealant to the grommets. 
Do not interchange the inlet and outlet heater 
hoses. Make sure that the clamps are secure. 
Loosen the bleed bolt on the engine, and refill 
the radiator and coolant reservoir with the prop- 
er engine coolant mixture (see section 10). 
Tighten the bleed bolt when all the trapped air 
has escaped and engine coolant begins t o  flow 
from it (see section 10). 
Connect all cables, and make sure they are prop- 
erly adjusted (see page 21-25). 



Heater Unit 



Heater Control Panel 
- Replacement 

1. Disconnect the air mix control cable from the heater 
unit (see page 21-25). 

2. Remove the stereo radiolcassette player (see section 
23) and the glove box (see section 20). 

3. Remove the cruise control main/moonroof, dash lights 
brightness controller and rear window defogger 
switches. 

DASH LIGHTS 
BRIGHTNESS 
CONTROLLER 

\ 

CRUISE CONTROL 
MAINIMOONROOF 
SWITCHES REAR WINDOW 

DEFOGGER 
SWITCH 

4. Remove the six self-tapping screws, then pull out the 
instrumentlheater control panels. Disconnect the con- 
nectors from the heater control panel, then remove 
the instrument/heater control panels. 

INSTRUMENTIHEATER 
CONTROL PANELS 

5. Remove the five self-tapping screws and the heater 
control panel from the instrument panel. 

HEATER CONTROL PANEL 

I 
INSTRUMENT PANEL 

6. Install in the reverse order of removal, and adjust 
the air mix control cable at the heater unit (see page 
21-25). If necessary, adjust the heater valve cable 
(see page 21-25). 



Heater Control Panel 
- Overhaul 

TEMPERATURE CONTROLLER 

HEATER FAN SWITCH 

AIR MIX CONTROL CABLE 
Air Mix Control Cable Replacement Adjustment, page 2 1-25 
1 .  Remove the self-tapping screw and clamp. 

2. Lift the end of the temperature control lever up, then remove the air mix control cable. 

X CONTROL CABLE 

STOP CABLE HOUSING 

3. Install in  the reverse order of removal. Make note of the following items. 

Be sure the end of the cable housing is  against the stop before tightening the cable clamp. 
After assembly, check that the temperature control lever slides smoothly through the full stroke f rom right to  left. 

21 -24 



Heater Valve Cable 
- Adjustment 

1. Disconnect the heater valve cable from the heater 
valve arm and clamp, and from the heater control 
arm and clamp. 

2. Set the temperature control dial to  MAX. COOL. 

3. Turn the heater control arm, as shown, then connect 
the end of the heater valve cable to the heater control 
arm. 

4. Gently slide the heater valve cable housing back 
from the end enough to take up any slack in the hea- 
ter valve cable, but not enough to make the tempera- 
ture control dial move. Hold the end of the heater 
valve cable housing against the stop, then snap the 
heater valve cable housing into the clamp. 

ARM / 
H E A T E R V A N  \\ 
CABLE 

5. Turn the heater valve arm, as shown, then connect 
the end of the heater valve cable to the heater valve 
arm. 

6. Gently slide the heater valve cable housing back 
from the end enough to  take up any slack in the hea- 
ter valve cable, but not enough to make the tempera- 
ture control dial move, then snap the heater valve 
cable housing into the clamp. 

NOTE: The air mix control cable should always be ad- 
justed whenever the heater valve cable has been dis- 
connected. 

HEATER , 

Air Mix Control Cable rn 
- Adjustment 

1. Disconnect the air mix control cable from the air mix 
control arm and clamp. 

2. Set the temperature control dial to  MAX. COOL. 

3. Turn the air mix control arm, as shown, then connect 
the end of the air mix control cable to  the air mix 
control arm. 

4. Gently slide the air mix control cable housing back 
from the end enough to take up any slack in  the air 
mix control cable, but not enough to make the tem- 
perature control dial move, then snap the air m ix .  
control cable housing into the clamp. 

NOTE: The heater valve cable should always be ad- 
justed whenever the air mix control cable has been 
disconnected. 

AIR M I X  
CONTROL 

CLAMP ARM 



Mode Control Motor 
- Test I 

1. Connect battery power to the No. 1 terminal, and 
ground the No. 7 terminal. 

CAUTION: Never connect the battery in the opposite 
direction. 

2. Using a jumper wire, connect the No. 7 terminal 
individually to the No. 2, 3, 4, 5 and 6 terminals in 
that order. Each time the connection is made, the 
mode control motor should run smoothly and stop. 

NOTE: I f  the mode control motor  does not run  
when jumping the first terminal, jump that terminal 
again after jumping the other terminals. 
The mode control motor is normal if it runs when 
jumping the first terminal again. 

3. If the mode control motor does not run in step 2, 
remove it, and check the mode control linkage and 
doors for smooth movement. If the mode control link- 
age and doors move smoothly, replace the mode 
control motor. 

1. Disconnect the 7P connector from the mode control 
motor. 

I 2. Remove the three self-tapping screws, mode con- 
trol motor and the flange collar. 

( MODE CONTROL MOTOR 

\ FLANGE COLLAR 

3. Install in the reverse order of  removal, and after in- 
stallation, make sure the mode control motor runs 
smoothly. 



Recirculation Control Motor 

1. Connect battery power to the No. 1 terminal, and 
ground the No. 2 and No. 4 terminals; the recircula- 
tion control motor should run smoothly. 

CAUTION: Never connect the battery in  the opposite 
direction. 

2. Disconnect the No. 2 or No. 4 terminals from ground; 
the recirculation control motor should stop at FRESH 
or RECIRCULATE. 

NOTE: Don't cycle the recirculation control motor 
for a long time. 

3. If the recirculation control motor does not run in step 
1, remove it, and check the recirculation control link- 
age and doors for smooth movement. If the recircu- 
lation control linkage and doors move smoothly, 
replace the recirculation control motor. 

I 1. Disconnect the 4P connector from the recirculation 
control motor. I 

2. Remove the two self-tapping screws, recirculation 
control motor and the flange collar. 

RECIRCULATION 4P CONNECTOR 

CONTROL MOTOR 
\ / 

I 3. Install in the reverse order of removal, and after in- 
stallation, make sure the recirculation control motor I 



Relay 
- Test 

There should be continuity between the A and C termi- 
nals when power and ground are connected to the B 
and D terminals, and there should be no continuity 
when power is disconnected. 
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Recirculation Control 
Switch 

Position 

Fresh 
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Special Tools 

Tool Number Description Qty Page Reference 

07JGG - 0010100 or Belt Tension Gauge 1 22-42 
07JGG - 0010101 
07LAJ - PT3010A or Test Harness 1 22-1 5 
07LAJ - PT30100 
07NAB - HACOIOO A/C Clutch Holder 1 22-35, 40 
07CLAD - POAO 100 Outer Screw Driver 1 22-36 



Illustrated Index 

CAUTION: 
8 All SRS electrical wiring harnesses are covered with 

yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
i t  has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical to  LHD type. 

(Covered with yellow insulation) 

A: Joint locations 6: Joint locations 

SERVICE VALVE 

(-G (- 
EVAPORATOR 
Replacement, page 22-28 
Overhaul, page 22-29 

SIGHT GLASS 

SERVICE VALVE 
(LOW PRESSURE SIDE) 

COMPRESSOR 
Replacement, page 22-32 

CONDENSER 
Replacement, page 22-43 A/C PRESSURE 

When the refrigerant pressure is below 200 kPa (2.0 kgf/cm2, 
28 psi) due to refrigerant leakage or above 3,200 kPa (32 kgf/cm2, 
455 psi) due t o  refrigerant blockage, the A/C pressure switch 
opens the circuit to the A/C switch and stops the air conditioning 
t o  protect the compressor. 



WiringIConnector Locations 
-- -- - 

AIC DIODE 
RADlATOR FAN RELAY (Located above the left kick panel) 

AIC WIRE HARNESS 
CONNECTOR 

A/C PRESSURE SWITCH 
CONNECTOR 

RADlA 
CONN 

CONDENSER FAN 
CONNECTOR 

Wire colors: WHT, RED, 
BLKIYEL and REDIBLU 

COMPRESSOR CLUTCH 
CONNECTOR 



Circuit Diagram 

UNDER - HOOD FUSEIRELAY BOX * No.15 (100A): F22B1 engine 
0.1 5 180A) : Except F22B1 engine 

5 

r KE, KG models 

RADIATOR FAN CONTROL MODULE 

G402 G201 G l O l  G301 G401 
G404 G403 



Description 

r Outline 

I The air conditioning system delivers cooled air into the passenger compartment by circulating refrigerant through the sys- 
tem as shown below. 

High temperature1 High temperature1 High temperature1 
high pressure gas high pressure liquid Traps debris high pressure liquid 

and removes 
Suction and compression Radiation of heat moisture 

COMPRESSOR -b CONDENSER RECEIVERIDRYER 

Less moisturized More liquidified 
low pressure vapor low pressure vapor 

Absorption of heat 

EVAPORATOR <-I EXPANSION VALVE 7 
EVAPORATOR 

SUCTION LlNE 

LlNE 

I CONDENSER I 
This car uses HFC-134a (R-134a) refrigerant which does not contain chlorofluorocarbons. Pay attention to the following 
service items: 

Do not mix refrigerants CFC-12 (R-12) and HFC-134a (R-134a). They are not compatible. 
Use only the recommended polyalkyleneglycol (PAG) refrigerant oil (Nippondenso: ND-OIL 8, P/N 38899 - PR7 - 003 or 
Hadsys: Dn. SIOX, PIN 38899 - POA - 003) designed for the R-134a compressor. Intermixing the recommended (PAG) 
refrigerant oil with any other refrigerant oil will result in compressor failure. I 
All A/C system parts (compressor, discharge line, suction line, evaporator, condenser, receiverldryer, expansion valve, 
O-rings for joints) have to be proper for refrigerant R-134a. Do not confuse with R-12 parts. I 
Use a halogen gas leak detector designed for refrigerant R-134a. 
Use a vacuum pump adapter which is equipped with a check valve to  prevent the backflow of the vacuum pump oil. 
Separate the manifold gauge sets (pressure gauges, hoses, joints) for refrigerants R-12 and R-134a. Do not confuse I 
them. 



Troubleshooting 
- Reference Chart 

Any abnormality must be corrected before continuing the test. 
Because of the precise measurements needed, use a multimeter when testing. 

Before performing any troubleshooting procedures check: 
Fuses "l No. 34 (15 A), "l No. 21 (20 A), Y 2  NO. 8 (7.5 A), *2 NO. 4 (7.5 A) 
Grounds No. G401, G402, G403, G404, G301, G201, GI01 
Cleanliness and tightness of all connectors 

* I :  In the under-hood fusehelay box 
* 2 :  In the under-dash fuselrelay box 

SYMPTOM 

Radiator fan does not run at all. 

Condenser fan does not run at all. 

Both fans (radiator and condenser) do not 
run for engine cooling, but they both run 
with the A/C on. 

Both fans do not run at all. 

Compressor clutch does not engage. 

AJC system does not come on 
(compressor and both fans). 

REMEDY 

Perform the procedures in the flowchart (see page 22-81, 

Perform the procedures in the flowchart (see page 22-10). 

Perform the procedures in the flowchart (see page 22-12). 

Perform the procedures in the flowchart (see page 22-13). 

Perform the procedures in the flowchart (see page 22-14). 

Perform the procedures in the flowchart (see page 22-16). 



Troubleshooting 

Radiator fan does not run at  all I '-rl 

Is the fuse OK? Replace the fuse and recheck. 

YES 
, I 

Remove the radiator fan relay 
from the under-hood fuselrelay 
box, and test it (see page 22-20). 

I 

Does the radiator fan r To page 22-9 

Replace the radiator fan relay. 

Measure the voltage between the 
No. 3 te rmina l  (+ )  and body 
ground (4. 

I Disconnect the jumper wire. 1 

Is there battery voltage? 

Disconnect the radiator fan 2P 
connector. 

Replace the  under-hood fuse l  
relay box. 

View from wire side 

YES 

Connect the No. 1 and No. 3 ter- 
minals with a jumper wire. 

BLUlBLK 

Check for continuity in the BLUI 
BLK wire between the No. 1 ter- 
minal and the radiator fan. 

I Replace the radiator fan motor. 

Is there continuity? 

Is there continuity? 

Repair open in the BLUIBLK wire 
between the  under-hood fuse1 
relay box and the radiator fan. 

Check for an open in the BLK wire 
be tween t he  radiator  fan  and 
body ground. If the wire is  OK, 
check for poor ground at G201. 

YES 

Check for continuity in the BLK 
wire between the radiator fan 
and body ground. 

I I I 



From page 22-8 

Disconnect the jumper wire, and 
turn the ignition switch ON (11). 

Measure the voltage between the 
No. 4 te rmina l  (+) and body 
ground (-). 

YES 
Is there battery voltage? 

Repair open in the GRN wire be- 
tween the  under-hood fuse1 
relay box and the A/C diode. 

N 0 

r. KE KG models -----------------------------, 
I 

I 

.--------------.- 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 

Repair open in the YEL wire or I 
I 
I BLKIYEL wire or diode between 
I 
I the under-hood fuselrelay box I 
I 
I and under-dash fuselrelay box. 

I 

I 
I 
I 

L-----------------_-----------------------------A 

KH model -----------------------------------------------------------, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 

I 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 

I 

I 

I 

I 

I 

I 

I 
I 

Perform the radiator fan control 
I 
I 

I 

module input tests (see page 
I 

I 
I 

22-20). I 
I 
I 
I 
I 

View from wire side I 
I 

I I 

I 
I 
I 
I 
I 

L - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - J  

Measure the voltage between the 
YEL wire terminal (+) of the radi- 
ator fan control module and body 
ground (-). 

I 
I 
I 

I I 
I 



Troubleshooting 
- Condenser Fan 

1 Condenser fan does not run at all. 1 
Check the No. 4 (7.5 A) and No. 8 
7.5 A) fuses i n  the  under-dash 
uselrelay box, and No. 34 (15 A) 

se i n  the under-hood fuselrelay 

View f rom wire side 

Connect the  WHT and BLU/YEL 
w i r e  t e r m i n a l s  w i t h  a j u m p e r  

Disconnect the condenser fan 2P 

wi re between the condenser fan EL 

View f rom wir  

body ground. If the wire is OK, 



From page 22-10 I 

Disconnect the jumper wire, and 
turn the ignition switch ON (11). 

Measure the voltage between the 
Y E L N H T  wire terminal (+) and 
body ground (-). 

Repair open in the GRN wire be- 
tween the  condenser fan relay 
and the AIC diode. 

N 0 

Measure the voltage between the 
YELANHT wire terminal I+) of the 
radiator fan control module and 
body ground (-). 

Perform the radiator fan control 
modu le  i npu t  tes ts  (see page 
22-19]. 

YEL 

YES YELIWHT ( + I  

Repair open in the YELIWHT wire 
between the condenser fan relay 
and the radiator fan control mod- 
ule. 

(KH model) 
View from wire side 



Troubleshooting 
- Engine Coolant Temperature (ECT) Switch A 

Both fans (radiator and condenser) 
do not run for engine cooling, but 

Disconnect the engine coolant 
temperature (ECT) switch A 2P 
connector. 

Turn the ignition switch ON (11). I 
Measure the voltage between the 
GRN wire terminal (+) and body 
ground (4. 

View from wire side 
BLK 

Is there battery voltage? 

Turn the ignition switch OFF, and 
check for continuity in the BLK 
wire between the ECT switch A 
and body ground. 

Repair open i n  the GRN wire be- 
tween the ECT switch A and the 
under-hood fuselrelay box, con- 

I YES 

Check for an open in the BLK wire 

Is there continuity? I between the  ECT switch A and 
body ground. If the  wire is  OK, 
check for poor ground at G101. 

denser fan relay. 

1 Check the temperature gauge. I 
I 

Repair the cooling system. 

Replace the ECT switch A. c 



- Both Fans 

Both fans do not run at  all. B 
I 

Check the No. 4 (7.5 A) and No. 8 
(7.5 A) fuses in the under-dash 
fuselrelay box, and No. 34 (15 A) 
fuse in the under-hood fuselrelay 
box. 

YES 

Turn the ignition switch ON (11). 

Measure the voltage between the 
BLK/YEL2 wire terminal  (+ )  of  
radiator fan control module and 
body ground (-). 

Repair open in the BLK/YELZ wire 

Is there battery voltage? between the  under-dash fuse1 
relay box and the radiator fan con- 

YES trol module. 

Measure the voltage between the 
BLK wire terminal ( + I  of radiator 1 fan control  modu le  and body 1 

I ground (-). I 

Repair open in the BLK wire be- 
tween the  radiator fan control 
module and body ground. 

YES 

I Remove the AfC diode. I 

View from wire side 

I 

Measure the voltage between the 
GRN wire terminal (+) and body 
ground (4. 

Is there battery voltag Replace the radiator fan control 
module. 

YES 

Test the A/C diode (see page 22- 
21). 

Replace the AIC diode. 

YES 
/ \ 

Repair open in the REDIWHT wire 
between the AIC diode and the 
A/C pressure switch. 

GRN ( + I  REDIWHT 

View from wire side 



Troubleshooting 

Compressor clutch does not  en- 
. , I 
Check the No. 4 (7.5 A) and No. 8 
(7.5 A) fuses in the under-dash 
fusehelay box, and No. 34 (15 A) 
fuse in the under-hood fuselrelay 

Remove the compressor clutch re- 
lay, and test it (see page 22-20). 

N 0 
Are the fuses OK? 

Is the relay OK? Replace the  compressor clutch 

Replace the fuses and recheck. 

I YES 

Measure the voltage between the 
WHT wire terminal (+) and body 

Connect the WHT and RED wire 
terminals with a jumper wire. 

tween the under-hood fuselrelay 
box and the  compressor clutch 

RED REDIBLU 

View from wire side 

< Does the compressor clutch 
click? 

YES 
I I 

Disconnect the jumper wlre. +-- 
To page 22-15 

-1 Disconnect the jumper wire. 

Disconnect the compressor clutch 
I P  connector. 

Check for continuity in the RED 
wire between the compressor 
clutch relay and the compressor 
clutch. 

View from wire side 

I Repair open i n  the RED wire be- 
t w e e n  t h e  compressor c lu tch  
relay and the compressor clutch. 

YES 

Inspect the  compressor clutch 
clearance and the  compressor 
clutch field coil (see page 22-34 
or 39). 1 



Turn the ignition switch ON 111). 

From page 22-14 

Measure the voltage between the 
BLKJYEL wire terminal I+) and 
body ground (4. 

I 

Repair open in the BLKIYEL wire 
between t he  under-dash fuse/ 
relay box and t he  compressor 

I YES 
clutch relay. 

Turn the ignition switch OFF, and 
reinstall the compressor clutch 

Battery voltage? Battery voltage? 

Connect the test harness "Ar'and 
"B" connectors to the main wire 
harness only, not to  the ECM lsee 
section 11 ). 

I 

Turn the ignition switch ON (11). 

Measure the voltage between the 
A15 terminal (+) and body ground 

Repair open i n  the REDIBLU wire 
between the compressor clutch 
relay and the ECM. 

YES 

Make sure the A/C and heater fan 1 switches are OFF. 

Measure the voltage between the 
B5 terminal (+) and body ground 

I Repair open in the REDIWHT wire 
between the AIC diode and the 
ECM. 

YES 
- 

Substitute a known-good ECM 
and recheck. If symptomlindica- 
t ion goes away, replace the origi- 
nal ECM. 

\ 
TEST HARNESS 
07LAJ - PT3010A or 
07LAJ-PT30100 



Troubleshooting 

A/C system does not come on 

Disconnec t  t h e  A/C p r e s s u r e  I 1 switch 2P connector. 

Turn the ignition switch ON (11). i 
Measure the voltage between the 
REDtWHT wire terminal  (+) and 

View f rom wire side 

BLU/YFL REDCWHT (+) 

I 

Turn the ignition switch OFF. 

Is there battery voltag 

Check for continuity between the 
No. 1 and No. 2 terminals of the 
A/C pressure switch. 

Repair open in the REDIWHT wire 
between the AIC diode and the 
A/C pressure switch. 

Is there continuity? 1 

YES 

Check for AIC system pressure. 
I 

YES 

Reconnec t  t h e  A/C p r e s s u r e  Is the pressure within specifi- 
switch 2P connector. cations? Repair the A/C pressure problem. 

I 

I 
T o  page 22-17 

I YES 

I Replace the AIC pressure switch. I 



From page 22-16 

Disconnect the AIC thermostat 3P 
connector. 

BLUIYEL (+) BLKIYEL I+) 

Turn the ignition switch ON (11). 
View from wire side 

Measure the voltage between the 
BLKIYEL w i r e  te rm ina l  (+) and  
body ground (-). 

NO 
Is there battery voltage? 

Repair open i n  the BLKIYEL wire 
be tween t h e  under-dash fuse/  
relay box and the AIC thermostat. 

YES 

Measure the voltage between the 
BLUIYEL w i re  te rm ina l  (+) and 
body ground (4. 

NO 
Is there battery voltage 

Repair open in  the  BLUIYEL wire 
between the  AIC pressure switch 
and the AIC thermostat. 

YES 

Turn the ignition switch OFF. 

Reconnect the A/C thermostat 3P 
connector, and connect the BLU/ 
RED wire terminal to  ground wi th 
a jumper wire. View f rom wire side 

Start the engine. 

Do the radiator and condenser 
fans run and the compressor Replace the AIC thermostat. 

To page 22-18 

(cont'd) 



Troubleshooting 
- A/C System (cont'd) 

From page 22-17 

Remove the heater control panel 
(see page 21-23). 

I View from wire side 

Disconnect the heater control  
panel 14P connector. 

No. 8 BLUIRED (+I 
\ 

I Turn the ignition switch OFF. I 

I 

Turn the ignition switch ON (11). 

Measure the voltage between the 
BLUIRED wire terminal (+) and 
body ground (4. 

Test the A/C switch (see page 22- 1 

NO 
Is there battery voltage? 

I 

Is the A/C switch OK? Replace the heater control panel 
(A/C switch). 

Repair open in the BLUlRED wire 
between the AIC thermostat and 
the heater control panel. 

I YES 
I I 

YES 

Disconnect the heater fan switch 
8P connector. 

I 

View from wire side 

BLK 

Check for continuity in the GRN 
wire between the heater control 
panel and the heater fan switch. 

Repair open in the GRN wire be- 
tween the  heater control panel 
and the heater fan switch. 

w i re  between the  heater fan  

Check for an open in the BLK wire 
between the heater fan switch 

Is there continuity? and body ground. I f  the  wire is  
OK, check fo r  poor  g round a t  

YES G401 and G403. 

Replace the heater fan switch. 



- Radiator Fan Control Module Input Tests I 

NOTE: Perform the following tests with the radiator fan control module connected, the ignition switch ON, and the A/C 
switch OFF. 
If you find the cause of a problem, correct it before you continue. 

(KH model) (KE. KG model) I 

WIRE TEST DESIRED CORRECTIVE ACTION 

COLOR CONDITION RESULTS IF DESIRED RESULTS 
ARE NOT OBTAINED 

BLK 
Check for voltage to body There should be less than one Repair open to body ground. 
ground. volt. 

Check for battery voltage: There should be battery volt- Check No. 34 (15 A) fuse in the under- 
WHT age. hood fuselrelay box; if OK, repair open 

in the WHT wire. 

Check for battery voltage: Check No. 4 (7.5 A) fuse in the under- 
BLK/YELl Ignition switch - ON ( 1 1 )  dash fusefrelay box; if OK, repair open in 

the BLK/YEL1 wire. 

Check for battery voltage: Check No. 8 (7.5 A) fuse in the under- 
BLK/YEL2 Ignition switch - ON (11) dash fuselrelay box; if OK, repair open in 

the BLK/YEL2 wire. 

YELIWHT 
Check for battery voltage: Replace radiator fan control module. 
Ignition switch -ON (11) Before you connect the new radiator fan 

Check for battery voltage: control module, disconnect both fan 

Ignition switch - ON (11) relays. Check for continuity between the 
YELWHT (or YEL) wire and ground, 
using the 20 kf i  scale on your ohmmeter. 

YEL There should be no continuity. If there is 
continuity, the new radiator fan control 
module will be damaged when you con- 
nect it. 

Connect to body ground: Condenser fan and radiator Check for an open in the GRN wire 
Ignition switch - ON (11) fan should come on. between the radiator fan control module 

and condenser fan relay or radiator fan 
relay. If OK, check for an open in the 

GRN 
Y E W H T  wire between the radiator fan 
control module and condenser fan relay 
or the YEL wire between the radiator fan 
control module and radiator fan relay. If 
OK, test condenser fan relay or radiator 
fan relay. 

Check for voltage. Approx. 11 V (engine coolant Faulty engine coolant temperature (ECT) 
WHTIGRN temperature below 106'C switch B, short to  body ground or faulty 

[223"F]) radiator fan control module 



A/C Thermostat Relays 

( Connect battery power to the C terminal, ground the B I 
I terminal, and connect a test light between~the A and B ( 

I terminals. 

NOTE: Use a 12 V, 3 W - 18 W test light. 

I Dip the A/C thermostat into a cup filled with ice water, 
and check the test light. 

The light should go off at 2 - 4OC (36 - 39°F) or less, and 
should come on at 4 - 5OC (39 - 4IoF)  or more. 

If the l ight doesn't come on and go off as specified, 
replace the A/C thermostat. 

There should be continuity between the A and C terminals 
when power and ground are connected to the B and D ter- 
minals, and there should be no continuity when power is 
disconnected. 

A B 

C D 

Radiator fan relay 

Condenser fan relay 
Compressor clutch relay 



Diode 
- Test 

NOTE: The diode is designed to  pass current in  one 
direction while blocking it in the opposite direction. 
Use an analog ohmmeter or a digital ohmmeter equip- 
ped with a diode tester. 

Check for current flow in both directions between the A 
and B terminals; there should be current f low in only 
one direction. 

A/C Switch 
r Test I 

Check for continuity between the terminals according to 
the table below. 



A/C Service Tips and Precautions 

The air conditioner system uses HFC-134a (R-134a) refrigerant and polyalkyleneglycol (PAG) refrigerant oil (Nippondenso: 
ND-OIL 8, P/N 38899 -- PR7 - 003 or Hadsys: Dn. SIOX, PIN 38899 - POA - 0031, which are not compatible with CFC-12 (R- 
12) refrigerant and mineral oil. Do not use R-12 refrigerant or mineral oil in  this system, and do not attempt to use R-12 
servicing equipment; damage to the air conditioner system or your servicing equipment will result. 

Separate the manifold gauge sets (pressure gauges, hoses, joints) for refrigerants R-12 and R-134a. Do not confuse them. 

When handing refrigerant (R-134a): 
always wear eye protection. 
do not  let refrigerant get on your skin or in  your eyes. If it does: 
- do not  rub your eyes or skin. 
- splash large quantities of cool water i n  your eyes or on your skin. 
- rush t o  a physician or hospital for immediate treatment. Do not  attempt t o  treat it yourself. 
keep refrigerant containers (cans of R-134a) stored below 40°C (104°F) 
Keep away from open flame. Refrigerant, although non-flammable, will produce poisonous gas if burned. 
work i n  well-ventilated area. Refrigerant evaporates quickly, and can force all the air out of a small, enclosed area. 

1. Always disconnect the negative cable from the battery whenever replacing air conditioning parts. 
2. Keep moisture and dust out of the system. When disconnecting any lines, plug or cap the fittings immediately; don't 

remove the caps or plugs until just before you reconnect each line. 
3. Before connecting any hose or line, apply a few drops of refrigerant oil (Nippondenso: ND-OIL 8, P/N 38899 - PR7 - 

003 or Hadsys: Dn. SIOX, P/N 38899 - POA - 003) to  the O-ring. 
4. When tightening or loosening a fitting, use a second wrench to support the matching fitting. 
5. When discharging the system, don't let refrigerant escape too fast; it wi l l  draw the compressor oil out of the system. 
6 .  Add refrigerant oil (Nippondenso: ND-OIL 8, PIN 38899 - PR7 - 003 or Hadsys: Dn. SIOX, PIN 38899 - POA - 003) after 

replacing the following parts: 

NOTE: 
To avoid contamination, do not return the oil to  the container once dispensed, and never mix it with other refriger- 
ant oils. 
Immediately after using the oil, replace the cap on the container, and seal it to  avoid moisture absorption. 
Do not spill the refrigerant oil on the car; it may damage the paint; if the refrigerant oil contacts the paint, wash it 
off immediately. 

Condenser ................................ 25 mP (516 fl-oz, 0.9 Imp-oz) 
Evaporator .................................. 40 mP (1 113 fl-oz, 1.4 1mp.o~) 
Line or hose ................................ 10 m f  (113 fl-oz, 0.4 Imp-oz) 
ReceiverIDryer ............................ 10 m f  (113 fl-oz, 0.4 Imp-oz) 
Leakage repair ............................ 25 mP (516 fl-oz, 0.9 Imp-oz) 
Compressor ................................. For compressor replacement, subtract the volume of oil drained from the removed 

compressor from 160 mP (5 113 fl.02, 5.6 Imp.oz), and drain the calculated volume of 
oil from the new compressor: 160 mQ (5 113 fl.oz, 5.6 Imp-oz) - Volume of removed 
compressor =Volume to  drain from new compressor. 

NOTE: Even if no oil is drained from the removed compressor, don't drain more than 
50 rnQ (1 213 fl-oz, 1.8 Imp-oz) from the new compressor. 

REMOVED NEW 
COMPRESSOR COMPRESSOR 

160 m0 (5 113 fl-oz, 5.6 Irnpoz) 
*-?, 



A/C System Torque Specifications 

COMPRESSOR 
COMPRESSOR @ BRACKET 

RECEIVER 
PlPE 

- 
CONDENSER 
PlPE 

I 
CONDENSER 

@ Discharge hose t o  the compressor (6 x 1.0 mm) ....................................................................... 9.8 N.m (1.0 kgf.m, 7.2 Ibf-ft) 
@ Discharge hose t o  the condenser (6 x 1.0 mm) .......................................................................... 9.8 N.m (1.0 kgfam, 7.2 Ibfaft) 

.......................................................................... @ Condenser pipe t o  the condenser (6 x 1.0 mm) 9.8 N.m (1.0 kgfem, 7.2 Ibf.ft) 
@ Condenser pipe to  the receiverldryer ......................................................................................... 13 N.m (1.3 kgfem, 9.4 Ibfeft) 
@ Receiver pipe to  the receiverldryer .............................................................................................. 13 N.m (1.3 kgfem, 9.4 Ibfeft) 
@ Receiver pipe t o  the evaporator .................................................................................................... 13 N.m (1.3 kgfem, 9.4 Ibf-ft) 
@ Suction pipe to  the evaporator ...................................................................................................... 31 N-m (3.2 kgf-m, 23 Ibf-ft) 
@ Suction hose t o  the suction pipe ................................................................................................. 31 N-m (3.2 kgf-m, 23 Ibf4-t) 
@ Suction hose to  the compressor (6 x 1.0 mm) ............................................................................ 9.8 N.m (1.0 kgf-m, 7.2 Ibf-ft) 
@ Compressor t o  compressor bracket (8 x 1.25 mm) ...................................................................... 22 N-m (2.2 kgfam, 16 Ibfeft) 

Compressor bracket t o  cylinder block (10 x 1.25 mm) ................................................................ 49 N-m (5.0 kgf-m, 36 Ibf-ft) 



A/C System Service 
- Performance Test 

The performance test will help determine if the air con- 
ditioner system is operating within specifications. 

NOTE: 
Only use gauge set for refrigerant HFC-134a (R-134a). 
Use a vacuum pump adapter which is equipped with 
a check valve to prevent the backflow of the vacuum 
pump oil. 

1. Connect a R-134a gauges as shown. 

2. Insert a thermometer in  the center vent outlet. De- 
termine the relative humidity and ambient air tem- 
perature by  a portable weather station calling the 
local weather station. 

3. Test conditions: 
Avoid direct sunlight. 
Open hood. 
Open front doors. 
Set the temperature control lever to MAX COOL, 
the mode control switch on VENT and the recir- 
culation control switch to RECIRCULATE. 
Slide the heater fan switch to MAX. 
Run the engine at 1,500 rpm (min-'1. 
No driver or passengers in vehicle 

4. After running the air conditioning for 10 minutes 
under the above test conditions, read the delivery 
temperature from the thermometer in the dash vent 
and the high and low system pressure from the AIC 
gauges. 

5. To complete the charts: 
Mark the delivery temperature along the vertical 
line. 
Mark  t h e  intake temperature (ambient air tem- 
perature) along the bottom line. 
Draw a line straight up from the air temperature 
to the humidity. 
Mark a point one line above and one line below 
the humidity level (10% above and 10% below 
the humidity level). 
From each point, draw a horizontal line across to 
the delivery temperature. 
The delivery temperature should fall between the 
two lines. 
Complete the low side pressure test and high 
side pressure test in the same way. 
Any measurements outside the line may indicate 
the need for further inspection. 

THREE VALVE GAUGE 

EVACUATION VALVE 
HlGH PRESSURE 

LOW PRESSURE 

VACUUM PUMP 

HlGH PRESSURE 
QUICK JOINT 

LOW PRESSURE 
QUICK JOINT 

TWO VALVE GAUGE 

OW PRESSURE 

HlGH PRESSURE 

EVACUATION 
STOP VALVE 

VACUUM PUMP 

HlGH PRESSURE 
QUICK JOINT 

LOW PRESSURE 
QUICK JOINT 



kpa 
(kgflcm2) 
[psi1 

2900 - 
(30) 
[a301 80% 

2500 - 
(25) 
[3601 30% 

2000 - 
(20) 
t2801 kpa 

(kgflcm2) O C  
Ipsil (OF) 

1500 - 400 - 30 - 80% 

115) (4) (86) 
[2101 I571 

DELIVERY 
PRESSURE 80% 

980 - 300- 25 - 30% 
(10) (3) (77) 
11401 (431 

200- 20 - 
(2)  (68) 
1281 

100- 15 - 
(1) (59) 
[I41 

INTAKE 
PRESSURE 

0- 1 0 -  
(50) 

5 - 
I41 

DELIVERY 
TEMPERATURE 

0 :o 
20 25 30 35 40 O C  

(68) (77) (86) (95) (104) ( O F )  

INTAKE TEMPERATURE 



A/C System Service 

TEST RESULTS RELATED SYMPTOMS PROBABLE CAUSE REMEDY 

Discharge (high) After stopping compressor, pressure Air in system Recover, evacuate and recharge 
pressure abnormal- drops to  about 200 kPa (2.0 kgf/cm2, with specified amount. 
ly high 28 .psi) quickly, and then falls Evacuation: see page 22-45 

gradually. Charging: see page 22-46 
No bubbles in sight glass when Excessive refrigerant in system Recover, evacuate and recharge 
condenser is cooled by water. wi th specified .amount. 

Reduced or no air f low through Clogged condenser or Clean. 
condenser radiator fins Check voltage and fan rpm. 

Condenser or radiator fan Check fan direction. 
not working properly 

Line to  condenser is excessively hot. Restricted f low of refrigerant in Restricted lines. 
system 

Discharge pressure Excessive bubbles in sight glass; Insufficient refrigerant in Check for leak. 
abnormally low condenser is not hot. system Charge system. 

High and low pressures are balanced Faulty compressor discharge Replace the compressor. 
soon after stopping compressor. Low valve 
side is higher than normal. Faulty compressor seal 

Outlet of  expansion valve is not Faulty expansion valve Replace. 
frosted, low pressure gauge indicates Moisture in system Recover, evacuate and 
vacuum. recharge wi th specified 

amount. 

Suction (low) pres- Excessive bubbles in sight glass; Insufficient refrigerant Repair the leaks. 
sure abnormally condenser is not hot. Recover, evacuate and recharge 
low wi th specified amount. 

Charge as required. 

Expansion valve is not frosted and Frozen expansion valve Replace the expansion valve. 
low pressure line is not cold. Low Faulty expansion valve 
pressure gauge indicates vacuum. 

Discharge temperature is low and the Frozen evaporator Run the fan wi th compressor off, 
air f low from vents is restricted. then check A/C thermostat. 

Expansion valve is frosted. Clogged expansion valve Clean or replace. 
Receiverldryer outlet is cool and inlet Clogged receiverldryer Replace. 
is warm (should be warm during 
operation). 

Suction pressure Low pressure hose and check joint Expansion valve open too Repair or replace, 
abnormally high are cooler than the temperature long 

around evaporator. Loose expansion capillary 
tube 

Suction pressure is lowered when Excessive refrigerant in system Recover, evacuate and recharge 
condenser is cooled by water. wi th specified amount. 

High and low pressure are equalized Faulty gasket Replace the compressor. 
as soon as the compressor is Faulty high pressure valve 
stopped, and both gauges fluctuate Foreign particle stuck in 
while running. high pressure valve 

Suction and dis- Reduced air f low through condenser. Clogged condenser or Clean condenser and radiator. 
charge pressures radiator fins Check voltage and fan rpm. 
abnormally high Condenser or radiator fan Check fan direction. 

not working properly 

No bubbles in sight glass when Excessive refrigerant in system Recover, evacuate and recharge 
condenser is cooled by water. w i th  specified amount. 

Suction and dis- Low pressure hose and metal end Clogged or kinked low pressure Repair or replace. 
charge pressure areas are cooler than evaporator. hose parts 
abnormally low Temperature around expansion valve Clogged high pressure line Repair or replace. 

is too low compared wi th that around 
receiverldryer. 

Refrigerant leaks Compressor clutch is dirty. Compressor shaft seal leaking Replace the compressor. 
Compressor bolt(s) are dirty. Leaking around boltls) Tighten bolt(s) or replace com- 

pressor. 

Compressor gasket is wet with oil. Gasket leaking Replace the compressor. 



- uiscnarge 

Keep away f r o m  open flames. The refrigerant, 
although nonflammable, will produce a poisonous gas 
i f  burned. 
Work in a well-ventilated area. Refrigerant evaporates 
quickly, and can force all the air out of a small enclosed 
area. 

NOTE: Only use a gauge set for refrigerant HFC-134a 
(R-I 34a). 

1. Connect the R-134a gauges as shown. 

2. Disconnect the center hose of the gauge set, and 
place the free end in a shop towel. 

3. Open the evacuation valve (two valve gauge: evacu- 
ate stop valve). 

4. Slowly open the high pressure valve slightly to let 
refrigerant flow from the center hose only. Do not 
open the valve too wide. Check the shop towel to  
make sure no oil is being discharged with the refrig- 
erant. 

CAUTION: If refrigerant is allowed t o  escape too  
fast, compressor oil wi l l  be drawn out of the system. 

5. After the high pressure gauge reading has dropped 
below 980 kPa (10 kgf/cm2, 140 psi), open the low 
side valve to discharge both high and low sides of 
the system. 

6. Note the gauge reading, and as system pressure 
drops, gradually open both high and low side valves 
fully until both gauges indicate 0 kPa (0 kgf/cm2, 
0 psi). 

THREE VALVE GAUGE TWO VALVE GAUGE 

EVACUATION VALVE 

IGH PRESSURE 
HIGH PRESSURE PRESSURE 

LOW PRESSURE 
VALVE 

LOW P 
QUICK 

13 mm 16 mm 13 mm 16 rnrn 



Evaporator 

CAUTION: 
All SRS electrical wiring harnesses are covered with 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical to  LHD type. 

SRS UNIT 

SRS MAIN HARNESS 
(Covered with yellow insulation) 

1. Discharge the refrigerant (see page 22-27). 

2. Disconnect the receiver line and the suction line 
from the evaporator. 

NOTE: Plug or cap the lines immediately after discon- 
necting to  avoid moisture and dust contamination 
into the system. 

SUCTION LINE 

3. Remove the glove box (see section 20). 

4. Remove the glove box frame (see page 21-17). 

5. Disconnect the connector from the AJC thermostat. 
Remove the four self-tapping screws, two mounting 
nuts and the mounting bolt. 
Disconnect the drain hose, then remove the evapo- 
rator. 

6. Install in  the reverse order of removal. Make note of 
the following items. 

If you're installing a new evaporator, add refriger- 
ant oil (Nippondenso: ND-OIL 8, PIN 38899 - PR7 - 
003 or Hadsys: Dn. SIOX, PtN 38899 - POA - 003) 
(see page 22-22). 
Replace the O-rings with new ones at each fit- 
t ing,  and  app ly  a t h i n  coat  re f r igeran t  o i l  
(Nippondenso: ND-OIL 8, PIN 38899 - PR7 - 003 
or  Hadsys: Dn. SIOX, PIN 38899 - POA - 003) 
before installing them. 
NOTE: Be sure to use the right O-rings for HFC- 
134a (R-134a) to avoid leakage. 
Apply sealant to the grommets. 
Make sure that there is no air leakage. 
Charge the system (see page 22-46), and test its 
performance (see page 22-24). 



- Overhaul I 
1. Pull out the A/C thermostat sensor f rom the evapo- 

rator fins. 

2. Remove the self-tapping screws and clamps f rom 
the housings. 

3. Carefully separate the housings, then remove the 
evaporator. 

' 4. I f  necessary, remove the expansion valve. 

NOTE: When loosening the expansion valve nuts, 
use a second wrench t o  hold the expansion valve or 
evaporator pipe. Otherwise, they can be damaged. 

5. Assemble in  the reverse order of disassembly. Make 
note of following items. 

Replace the O-rings w i th  new ones at each fit- 
t ing,  and app ly  a t h i n  coat  o f  re f r igerant  o i l  
(Nippondenso: ND-OIL 8, P/N 38899 - PR7 - 003 
or  Hadsys: Dn. SIOX, PIN 38899 - POA - 003) 
before installing them. 
NOTE: Be sure t o  use the right O-rings for HFC- 
134a (R-134a) t o  avoid leakage. 
Install the expansion valve capil lary tube w i th  
the capillary tube in contact with the suction line 
directly, and wrap it wi th  tape. 
Reinstall the A/C thermostat sensor t o  i ts original 
location. 

A/C THERMOSTAT 
h fin from inlet side 

60 mm (2.4 in) 

UPPER HOUSING 

Make sure there is no foreign matter stuck between 
the capillary tube and outlet line. 

CAPILLARY TUBE 

EVAPORATOR 
Blow dirt out of fins 
with compressed air. 

24 N.m (2.4 k g f m  
17 lbf.ft) 

12 Ibf4t) 

LOWER HOUSING 



Compressor (Hadsys) 
A .~..  - uescrlprlon 

This compressor is a Hadsys piston type compressor for HFC-134a (R-134a). A revolving inclined disc causes the seven 
reciprocating pistons to be pulled, thus compressing the refrigerant. 

FIELD COIL 



- Illustrated Index 

CENTER BOLT 

PRESSURE PLATE 

CLUTCH SET 
Inspection, 
page 22-34 

COMPRESSOR COMPLETE -w 
(Do not disassemble) 

RELIEF VALVE 
Replacement, page 22-36 

6-RING 
Replace. 



Compressor (Hadsys) 

1. If the compressor is marginally operable, run the 
engine at idle speed, and let the air conditioner 
work a few minutes. Then shut the engine off, and 
disconnect the negative cable from the battery. 

2. Discharge the refrigerant (see page 22-27). 

3. Remove the power steering pump (see section 17). 

NOTE: Do not disconnect the hoses from the power 
steering pump. 

4. Remove the alternator (see section 23). 

5. Disconnect the condenser fan connector. 
Disconnect the compressor clutch connector, then 
remove the compressor clutch connector from the 
condenser fan shroud. 
Loosen the lower mounting bolt, then remove the 
two upper mounting bolts and the condenser fan 
shroud. 

NOTE: Do not damage the radiator fins when remov- 
ing the condenser fan shroud. 

CONDENSER FAN SHROUD 
CONDENSER FAN 

CONNEY'R I 6xl .Omm 

9.8 N.m (1.0 kgfm, 
7.2 Ibf-ftl COMPRESSOR CLUTCH 

CONNECTOR 

6. Remove the nuts, then disconnect the suction line 
and the discharge line from the compressor. 

NOTE: Plug or cap the lines immediately after dis- 
connecting to avoid moisture and dust contamina- 
tion into the system. 

6 x  1.0 mrn 

SUCTION LINE 

7. Remove the four mounting bolts and the compres- 
sor. 

NOTE: Do no t  damage the radiator f ins  when 
removing the compressor. 

8 x 1.25 rnm 
22 N.m (2.2 kgfm, 16 Ibf-ft) 



8. If necessary, remove the bolt from the heat insula- 
tor, the two mounting bolts, two mounting nuts and 
the compressor bracket. 

l o x  1.25 m m  
49 N.m (5.0 kgf.m, 36 Ibf.ft) 

ESSOR BRACKET 
49 N-m 15.0 kgf.m, 36 Ibf-ft) 

9. Install in the reverse order of removal. Make note of 
the following items. 

If you're installing a new compressor, drain all 
the refrigerant oil from the removed compressor, 
and measure its volume. Subtract the volume of 
drained oil from 160 me (5 113 fboz, 5.6 Imp-oz); 
the result is the amount of oil you should drain 
from the new compressor (through the suction 
fitting). 
Replace the O-rings with new ones at each fit- 
ting, and apply a th in coat of refrigerant oi l  
before installing them. 
NOTE: Be sure to use the right O-rings for HFC- 
134a (R-134a) to avoid leakage. 
Use refrigerant oil (Dn. SIOX: P/N 38899 - POA - 
003) for R-134a Hadsys piston type compressors 
only. 
Use refrigerant oil (ND-OIL 8: P/N 38899 - PR7 - 
003) for R-134a Nippondenso piston type com- 
pressors only. 
To avoid contamination, do not return the oil to 
the container once dispensed, and never mix it 
with other refrigerant oils. 
Immediately after using the oil, replace the cap 
on the container, and seal it to avoid moisture 
absorption. 
Do not spill the refrigerant oil on the car; it may 
damage the paint; if the refrigerant oil contacts 
the paint, wash it off immediately. 
Do not damage the radiator fins when installing 
the condenser fan shroud and the compressor. 
Adjust the A/C compressor belt (see page 22-42) 
and the power steering pump belt (see section 
17). 
Charge the system (see page 22-46), and test its 
performance (see page 22-24). 



Compressor (Hadsys) 

r Clutch Inspection 

Check the plated parts of the pressure plate for color 
changes , peeling or  other damage. If there is dam- 
age, replace the clutch set. 

Check the pulley bearing play and drag b y  rotating 
the pulley b y  hand. Replace the clutch set wi th  a new 
one i f  i t  is noisy or has excessive playldrag. 

PULLEY 9, 

Measure the clearance between the pulley and the 
pressure plate all the way around. If the clearance is 
not within specified limits, the pressure plate must be 
removed and shims added or  removed as required, 
following the procedure o n  page 22-35. 

Clearance: 0.5 + 8:: mm (0.02 * 8:8% in) 

NOTE: The shims are available i n  six thicknesses: 
0.1 mrn, 1.0 rnrn, 1.25 mrn, 1.5 mm, 1.75 rnm, and 
2.0 mm. 

PRESSURE PLATE 
\ PULLEY 

Check resistance of the field coil. 

Field Coil Resistance: 3.0 + 0.15 ohms at 20°C (68°F) 

If resistance is not within specifications, replace the 
field coil. 



- Clutch Overhaul 

1. Remove the center bolt while holding the pressure 
plate. 

CENTER BOLT 
10.8 N.m (1.1 kgf-m, 8 IbfW 

AIC CLUTCH 

wri- 
2. Remove the pressure plate and shim(s), taking care 

not to lose the shims. 

PRESSURE PLATE 
/ 

3. Remove the snap ring with snap ring pliers. 

NOTE: 
Be careful not to damage the pulley and com- 
pressor during removal/installation. 
Once the snap ring is removed, replace it with a 
new one. /r\ 

SNAP RING 

PULLEY 

NOTE: Put the claws of the puller on the back of the 
pulley, not on the belt area; otherwise the pulley 
can be damaged. If the pulley doesn't come off easi- 
ly, replace the compressor, clutch set and field coil 
as a whole. 

I 

I (cont'd) I 

4. Remove the pulley from the shaft with a puller. 



Compressor (Hadsys) 

r Clutch Overhaul (cont'd) 

5. Remove the two bolts and the field coil. 

9.8 N.m (1.0 kgf.m. 7.2 Ibf.ft) 

Install the field coil wi th the wire side facing 
down (see above). 

6. Clean the pulley and compressor sliding surfaces 
with non-petroleum solvent. 

7. Position the pulley squarely over the field coil. Press 
the pulley onto the compressor boss with the special 
tool. If the pulley does not press on straight, remove 
it, and check the pulley and compressor boss for 
burrs or damage. 

CAUTION: Maximum press load: 300 kgf (661 Ibf) 

OUTER SCREW DRIVER 
07QAD - POA0100 

8. Install the remaning parts in reverse order of removal. 
Make note of the following items. 

Make sure the snap ring is the groove properly. 
Apply locking agent to the threads of the center 
bolt, and tighten it securely. 
Make sure that the pulley turns smoothly after 
it's reassembled. 

- Relief Valve Replacement 

1. Remove the relief valve and the O-ring. 

NOTE: 
Do not let the compressor oil run out. 
Make sure there is no foreign matter in the system. 

O-RING 
R e ~ l a c e .  

2. Clean the mating surfaces. 

3. Replace the O-ring with a new one at the relief valve, 
and apply a thin coat of refrigerant oil (Dn. SIOX: P/N 
38899 - POA - 003) before installing it. 

NOTE: 
To avoid contamination, do not return the oil to 
the container once dispensed, and never mix it 
with other refrigerant oils. 
Immediately after using the oil, replace the cap on 
the container, and seal it to avoid moisture absorp- 
tion. 
Do not spill the refrigerant oil on the car; it may 
damage the paint; i f  the refrigerant oil contacts the 
paint, wash it off immediately. 

4. Install and tighten the relief valve. 

5. Charge the system (see page 22-46), and test its per- 
formance (see page 22-24). 



Compressor (Nippondenso) 
- Description 

This compressor is a Nippondenso piston type compressor for HFC-134a (R-134a). A revolving inclined disc drives the sur- 
rounding 10 reciprocating pistons. As the inclined disc revolves, it pushes the pistons, protected by a ceramic shoe, thus 
compressing the refrigerant. 

0 0 0 0 
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Compressor (Nippondenso) 
- Illustrated Index 

NOTE: For replacement, use the same method as for Hadsys compressor (see page 22-32). 

CENTER BOLT 

PRESSURE PLATE 

CLUTCH SET 
Inspection, 
page 22-39 

Inspection, page 22-39 

COMPRESSOR COMPLETE / 

(Do not disassemble) 3 
I 
I 
I 
I RELIEF VALVE 
I Replacement, page 22-41 
I 
I 
I 
I 
I 
I I Replace. 
I - - - -----------------  I 
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r Clutch Inspection I 

Check the plated parts of the pressure plate for color 
changes, peeling or  other damage. If there is darn- 

' age, replace the clutch set. 

Check the pulley bearing play and drag by rotating 
the pulley by hand. Replace the clutch set with a new 
one if i t  is noisy or  has excessive playldrag. 

Measure the clearance between the pul ley and the 
pressure plate all the way around. If the clearance is 
not within specified limits, the pressure plate must be 
removed and shims added or removed as required, 
following the procedure o n  page 22-40. 

Clearance: 0.5 f 0.15 m m  (0.02 ? 0.006 in) 

NOTE: The shims are available in  three thicknesses: 
0.1 mm,  0.3 mrn and 0.5 mm. 

PRESSURE PLATE 

\ PU/LLEY 

Check resistance of the field coil. 

I Field Coil Resistance: 3.6 + 0.2 ohms at 20°C (68°F) 

If resistance is not 'within specifications, replace the 
field coil. 



Compressor (Nippondenso) 
- Clutch Overhaul 

I .  Remove the center bolt while holding the pressure 
plate. 

CENTER BOLT 
13.2 N.m (1.35 kgf-m. 9.76 Ibf-ft) 

AIC CLUTCH 
HOLDER 
07NAB - HACOIOO 

\ 

2. Remove the pressure plate and shim(s), taking care 
not to  lose the shims. 

7 U R E  PLATE 

3. Remove the snap ring B with snap ring pliers, then 
remove the pulley. 

NOTE: 
.I Be careful not t o  damage the pul ley and com- 

pressor during removal/installation. 
.I Once the snap ring B is removed, replace it with 

a new one. 

SNAP RING B 



4. Remove the screw from the field coil ground termi- 
nal. Remove the snap ring A with snap ring pliers, 
then remove the field coil. 

NOTE : 
Be careful not to damage the field coil and com- 
pressor during removal/installation. 
Once the snap ring A is removed, replace it with 
a new one. 

SNAP RING A 

5. Install in the reverse order of removal. Make note of 
the following items. 

Install the field coil with the wire side facing 
down (see above). 
Clean the pulley and compressor sliding surfaces 
with non-petroleum solvent. 
Make sure the snap rings are in the grooves prop- 
erly. 
Apply locking agent to the threads of the center 
bolt, and tighten i t  securely. 
Make sure that the pulley turns smoothly after 
it's reassembled. 

r Relief Valve Replacement 1 ( 1. Remove the relief valve, cap and the O-ring. I 
NOTE: 

Do not let the compressor oil run out. 
Make sure there is no foreign matter in the sys- 
tem. 

RELIEF VALVE CAP 

I 2. Clean the mating surfaces. I 
3. Replace the O-ring with a new one at the relief 

valve, and apply a thin coat of refrigerant oil (ND- 
OIL 8: PIN 38899 - PR7 - 003) before installing it. 

NOTE : 
To avoid contamination, do not return the oil to 
the container once dispensed, and never mix it 
with other refrigerant oils. 
Immediately after using the oil, replace the cap 
on the container, and seal it to  avoid moisture 
absorption. 
Do not spill the refrigerant oil on the car; if may 
damage the paint; if the refrigerant oil contacts 
the paint, wash it off immediately. 

4. Install and tighten the relief valve. 



A/C Compressor Belt 

'1 

- Aajuszmenr 

Deflection Method 
1. Apply a force of 98 N (10 kgf, 22 Ibf), and measure 

the deflection between the A/C compressor and the 
crankshaft pulley. 

A/C Compressor Belt 
Used Belt: 8.0 - '10.5 mm (0.31 - 0.41 in) 
New Belt: 5.0 - 7.0 mm (0.20 - 0.28 in) 

Power Steering Pump Belt 
Used Belt: 13.0 - 16.0 mm (0.51 - 0.63 in) 
New Belt: 11.0 - 12.5 mm (0.43 - 0.49 in) 

NOTE: 
If there are cracks or any damage evident on the 
belt, replace it with a new one. 
"Used belt" means a belt which has been used 
for five minutes or more. 
"New belt" means a belt which has been used 
for less than five minutes. 

2. Loosen the upper mounting bolt and the lower 
mounting nut of the alternator. 

3. Turn the adjusting bolt to get proper belt tension, 
then retighten the lower mounting nut and the 
upper mounting bolt. 

4. Recheck the deflection of the A/C compressor belt. 

UPPER MOUNTING BOLT 
44 N.rn (4.5 k9f.m. 32 IbfW 

ADJUSTING 

COMPRESSOR 

CRANKSHAFT 
PULLEY 

22 N-m (2.2 kgf-m, 16 IbfW 

A/C COMPRESSOR 

Tension Gauge Method 
1. Attach the belt tension gauge to the A/C compres- 

sor belt as shown below, and measure the tension 
of the belt. 

AIC Compressor Belt 
Used Belt: 440 - 590 N (45 - 60 kgf, 99 - 132 Ibf) 
New Belt: 930 - 1130 N (95 - 115 kgf, 209 - 254 Ibf) 

Power Steering Pump Belt 
Used Belt: 390 - 540 N (40 - 55 kgf, 88 - 121 Ibf) 
New Belt: 740 - 880 N (75 - 90 kgf. 165 - 198 Ibf) 

NOTE: 
If there are cracks or any damage evident on the 
belt, replace it with a new one. 
Follow the manufacturer's instructions for the 
belt tension gauge. 
"Used belt" means a belt which has been used 
for five minutes or more. 
"New belt" means a belt which has been used 
for less than five minutes. 

2. Loosen the upper mounting bolt and the lower 
mounting nut of the alternator. 

3. Turn the adjusting bolt to get proper belt tension, 
then retighten the lower mounting nut and the 
upper mounting bolt. 

4. Recheck the tension of the A/C compressor belt. 

BELT TENSION GAUGE 
07JGG - 0010100 or 

UPPER MOUNTING BOLT 07JGG - 0010101 

ADJUSTING 
BO -- 

COMPRESSOR 

PULLEY 

22 N.rn (2.2 kgfsm, 16 Ibf-ft) 
AIC COMPRESSOR 



Condenser 

1. Discharge the refrigerant (see page 22-27). 

1 2. Remove the coolant reservoir. 
Remove the two bolts and the suction hose bracket. 

NOTE: Do not disconnect the reservoir hose from 
the coolant reservoir and the radiator. 

COOLANT RESERVOIR 

\ 

SUCTION HOSE 

3. Remove the five self-tapping screws, and push the 
clips on each side wi th a flat t ip  screwdriver as 
shown, then remove the front grille. 

4. Remove the four bolts and the two radiator upper 
mount brackets. 

5. Remove the bolts, and disconnect the discharge line 
and the condenser line from the condenser. 

NOTE: Plug or cap the lines immediately after dis- 
connecting to avoid moisture and dust contamina- 
tion into the system. 

DISCHARGE LlNE 

CONDENSER LlNE 

/ 

(cont'd) 



Condenser 
- Replacement (cont'd) 

6. Remove the two mounting bolts, and lift out the con- 
denser as shown. 

NOTE: Do not damage the radiator and condenser 
fins when removing the condenser. 

CONDENSER 

7. Install in  the reverse order of removal. Make note of 
the following items. 

If you're installing a new condenser, add refriger- 
ant oil (Nippondenso: ND-OIL 8, PIN 38899 - PR7 - 
003 or Hadsys: Dn. SIOX, PIN 38899 - POA - 003) 
(see page 22-22). 
Replace the O-rings with new ones at each fit- 
t ing, and apply a t h i n  coat of refrigerant o i l  
(Nippondenso: ND-OIL 8, PIN 38899 - PR7 - 003 or 
Hadsys: Dn. SIOX, PIN 38899 - POA - 003) before 
installing them. 
NOTE: Be sure to use the right O-rings for HFC- 
134a (R-134a) to avoid leakage. 
Do not damage the radiator and condenser fins 
when installing the condenser. 

r Be sure to install the condenser mount cushions 
securely into the holes. 
Charge the system (see page 22-46), and test its 
performance (see page 22-24). 



A/C System Service 
r- -- --A: - - rvacuarion 

NOTE: 
Only  use a gauge set fo r  refrigerant HFC-134a (R-  
134a). 
Use a vacuum pump adapter which is equipped wi th  
a check valve t o  prevent the backflow of the vacuum 
pump oil. 

1. When an AIC System has been opened to  the atmo- 
sphere, such as during installa.tion or repair, i t  must 
b e  evacuated using a R-134a refrigerant vacuum 
pump. (If the system has been open for several days, 
the receiverldryer should be replaced.) 

2. Connect a R-134a ref r igerant  gauge, p u m p  a n d  
refrigerant containers (cans of R-134a) as shown. 

NOTE: Do not open the cans. 

3. Start the pump, then open the both pressure valves, 
and evacuation valve (two valve gauge: evacuation 
stop valve). Run the pump for about 15 minutes. 
Close both pressure valves and the evacuation valve 
(two valve gauge: evacuation stop valve), and stop 
the pump. The low pressure gauge should indicate 
above 93.3 kPa (700 mmHg, 27.6 indig), and remain 
steady with the valves closed. 

NOTE: I f  l o w  pressure does not  reach more than 
93.3 kPa (700 mmHg, 27.6 in.Hg) in 15 minutes, there 
is probably a leak in  the system. Check for leaks, and 
repair (see Leak Test). 

4. If there are no leaks, open the valves and continue 
pumping for at least another 15 minutes. Then close 
both valves, and stop the pump. 

THREE VALVE GAUGE TWO VALVE GAUGE 

LOW PRESSURE 
VALVE 

EVACUATION 
CHECKVALVE 

LOW PRESSURE LOW PRESSURE 
QUICK JOINT QUICK JOINT 

13 mm 16 mm 13 mm 16 mm 



A/C System Service 

I NOTE: 
Only use a gauge set for  refrigerant HFC-134a (R- 
134a). 
Use a vacuum pump adapter which is equipped wi th  
a check valve to  prevent the backflow of  the vacuum 
pump oil. 

When handling refrigerant (R-134a): 
always wear eye protection. 
do not let refrigerant get on your skin or in your eyes. 
If it does: 
- do not rub your eyes or skin. 
- splash large quantities of cool water in  your eyes 

or on your skin. 
- rush t o  a physician or hospital for immediate treat- 

ment. Do not attempt t o  treat it yourself. 
keep refrigerant containers (cans of R-134a) stored 
below 40°C (104°F). 
keep away from open flame. Refrigerant, although 
non-flammable, wi l l  produce poisonous gas if burned. 
work i n  well-ventilated area. Refrigerant evaporates 
quickly, and can force all the air out of a small, en- 
closed area. 

CAUTION: Do not overcharge the system; the corn- 
pressor wil l  be damaged. 

1. After the  leak test, check that the  h igh pressure 
valve is closed, and start the engine. 

NOTE: Run the engine below 1,500 rprn (min-I). 

THREE VALVE GAUGE EVACUATION VALVE 

2. Open the front door. 
Turn the A/C switch ON. 
Set the temperature control lever to  MAX. COOL. 
Set the mode control switch on VENT. 
Slide the heater fan switch t o  MAX. 

3. Open the low pressure valve, and charge wi th  R- 
134a refrigerant. 

Do not  open the high pressure valve. 
0 Do not turn the cans upside down. 

4. Charge the system wi th  refrigerant capacity. 

Refrigerant capacity: 650 ?!,, g (22.9 Y:., oz) 

5. When ful ly charged, close the low pressure valve 
and the refrigerant cans. Check the system. 

6. Stop the engine, and disconnect the charge hose 
quickly. 

7. Check the system for  leaks using a leak detector 
proper t o  refrigerant R-l34a. 

NOTE: Particularly check for leaks around the com- 
pressor, condenser, and receiverfdryer. 

TWO VALVE GAUGE 

LOW PRESSURE 



- Leak Test 

NOTE: 
Only use a gauge set for refrigerant HFC-134a (R- 
134a). 
Use a vacuum pump adapter which is equipped with 
a check valve to  prevent the backflow of the vacuum 
pump oil. 

When handling refrigerant (R-134a): 
always were eye protection. 
do not let refrigerant get on your skin or in  your eyes. 
If it does: 
- do not rub your eyes or skin. 
- splash large quantities of cool water in your eyes 

or on your skin. 
- rush t o  a physician or hospital for immediate treat- 

ment. Do not attempt t o  treat it yourself. 
keep refrigerant containers (cans of R-134a) stored 
below 40°C (104°F). 
keep away from open flame. Refrigerant, although 
non-flammable, wi l l  produce poisonous gas if burned. 
work i n  well-ventilated area. Refrigerant evaporates 
quickly, and can force all the air out of a small, en- 
closed area. 

1. Close the evacuation valve (two valve gauge; evacu- 
ation stop valve). 

2. Open the cans. 

3. Open high pressure valve to charge the system to 
about 98 kPa (1.0 kgf/cm2, 14 psi), then close it. 

NOTE: Close the low pressure valve. 

4. Check the system for leaks using a leak detector 
proper to refrigerant R-134a. 

NOTE: Particularly check for leaks around the com- 
pressor, condenser, and receiverldryer. 

5. If you find any leaks, tighten the joint nuts and bolts 
to the specified torque. 

6. Recheck the system for leaks using a leak detector. 

7 .  I f  you f ind  leaks that require the  system t o  be 
opened (to repair or replace hoses, fittings, etc.), 
release any charge in the system. 

8. After checking and repairing leaks, the system must 
be evacuated (see System Evacuation on page 
22-45). 

THREE VALVE GAUGE TWO VALVE GAUGE 



Read this before you do any electrical work on the car. 

Some model versions of the Accord Coupe include a driver's airbag, located in  the steering wheel hub, and a front 
passenger's airbag, located in the dashboard above the glove box. Information necessary to safely service the SRS 
is included in this Shop Manual. Items marked with an asterisk (*)  on the contents page include, or are located near, 
SRS components. Servicing, disassembling or replacing these items will require special precautions and tools, and 
should therefore be done by an authorized Honda dealer. 

To avoid rendering the SRS inoperative, which could lead t o  personal injury or death in  the event of a severe 
frontal collision, all SRS service work must be performed by  an authorized Honda dealer. 
Improper service procedures, including incorrect removal and installation of the SRS, could lead t o  personal 
injury caused by  unintentional activation of the airbags. 
All SRS electrical wiring harnesses are covered wi th yellow insulation. Related components are located in  the 
steering column, front console, dashboard, dashboard lower panel, and i n  the dashboard above the glove box. 
Do not  use electrical test equipment on these circuits. 



Electrical 
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Wire Harness and Ground Locations ................ 23-14 
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Ceiling Light ................................................... 23-204 
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Vanity Mirror Light (KH model) .................... 23-202 
Trunk Light ..................................................... 23-206 
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Power Distribution .............................................. 23-36 
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Power Mirrors ...................................................... 23-257 
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Power Seat .......................................................... 23-241 
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Wiring Diagrams ................................................. 23-360 

*Read the SRS precautions on page 23.324. then 
install the short connectors on the airbags before 
working in these areas . 



Special Tools 

Ref. No. Tool Number 

07PAZ - 0010100 
07LAJ - PT30200 
O7HAZ - SG00400 
07MAZ - SL00500 
07MAZ - SP00500 
07LAZ - SL40300 
07LAZ - SL40400 

Description 

SCS Short Connector 
Test Harness 
Deployment Tool 
Test Harness A 
Test Harness B 
Test Harness C 
Test Harness D 

Page Reference 



Troubleshooting 

r Tips and Precautions 

Before Troubleshooting 
Check applicable fuses in the appropriate fuse/relay 
box. 
Check the battery for damage, state of charge, and 
clean and tight connections. 
Check the alternator belt tension. 

CAUTION: 
Do n o t  quick-charge a battery unless the  battery 
ground cable has been disconnected, otherwise you 
wi l l  damage the alternator diodes. 
Do not  attempt t o  crank the engine w i th  the battery 
ground cable loosely connected or you wi l l  severely 
damage the wiring. 

Handling Connectors 
Make sure the connectors are clean and have no 
loose wire terminals. 
Make sure multiple cavity connectors are packed with 
grease (except watertight connectors). 
All connectors have push-down release type locks. 

LOCKING TAB 

Some connectors have a clip on their side used to 
attach them to a mount bracket on the body or on 
another component. This clip has a pull type lock. 
Some mounted connectors cannot be disconnected 
unless you first release the lock and remove the con- 
nector from its mount bracket. 

OTHER pull'to 
HALF OF disengage 
CONNECTOR BRACKET 

Never t ry  t o  disconnect connectors by pul l ing on  
their wires; pull on the connector halves instead. 
Always reinstall plastic covers. 

Before connecting connectors, make sure the termi- 
nals are in place and not bent. 

BENT TERMINAL \ 

Check for loose retainer and rubber seals. 

RETAINER 
RUBBER SEAL RETAINER 

The backs o f  some connectors are packed w i t h  
grease. Add grease if necessary. If the grease is con- 
taminated, replace it. 

As 

(cont'd) 



Troubleshooting 

r Tips and Precautions (cont'd) I 
Insert the connector all the way and make sure it is 
securely locked. 
Position wires so that the open end of the cover faces 
down. 

Face 
open end 
down 

Handling Wires and Harnesses 
Secure wires and vvire harnesses to the frame with 
their respective wire ties at the designated locations. 
Remove clips carefully; don't damage their locks. 

EXPANSION 

Slip pliers under the clip base and through the hole at 
an angle, then squeeze the expansion tabs to release the 
clip. 

SNAP-RING PLIERS 

After installing harness clips, make sure the harness 
doesn't interfere with any moving parts. 
Keep wire harnesses away from exhaust pipes and 
other hot parts, from sharp edges of brackets and 
holes, and from exposed screws and bolts. 

Seat grommets in their grooves properly. 

GOOD NOT GOOD 

Testing and Repairs 
Do not use wires or harnesses with broken insulation. 
Replace them or repair them by wrapping the break 
with electrical tape. 
After installing parts, make sure that no wires are 
pinched under them. 
When using electrical test equipment, fo l low the 
manufacturer's instructions and those described in 
this manual. 
If possible, insert the probe of the tester f rom the 
wire side (except waterproof connector). 

Use a probe with a tapered tip. 



- Five-step Troubleshooting 

1. Verify The Complaint 
Turn on all the components in the problem circuit to  
verify the customer complaint. Note the symptoms. 
Do not begin disassembly or testing until you have 
narrowed down the problem area. 

2. Analyze The Schematic 
Look up the schematic for  the problem circuit. 
Determine how the circuit is supposed to work by 
tracing the current paths f r om the power feed 
through the circuit components to ground. If several 
circuits fail at the same time, the fuse or ground is a 
likely cause. 

Based on the symptoms and your understanding of 
the circuit operation, identify one or more possible 
causes of the problem. 

3. Isolate The Problem By Testing The Circuit 
Make circuit tests to check the diagnosis you made 
in step 2. Keep in mind that a logical, simple proce- 
dure is the key to efficient troubleshooting. Test for 
the most likely cause of failure first. Try to  make 
tests at points that are easily accessible. 

4. Fix The Problem 
Once the specific problem is identified, make the 
repair. Be sure to use proper tools and safe proce- 
d u res. 

5. Make Sure The Circuit Works 
Turn on all components in the repaired circuit in all 
modes to make sure you've fixed the entire prob- 
lem. If the problem was a blown fuse, be sure to 
test all o f  the circuits on the fuse. Make sure no new 
problems turn up and the original problem does not 
recur. 



How to Use This Section 

r Schematic Symbols 
1 

BATTERY 

0- 
RESISTOR 

i- 
MOTOR 

9 ANTENNA 

GROUND 
Ground terminal I Component ground 

I 

I d - ; I - 

- Wire Color Codes 
The following abbreviations are used t o  identify wire 
colors in the circuit schematics: 

WHT ............ White 
YEL .............. Yellow 
BLK .............. Black 
BLU .............. Blue 
GRN ............. Green 
RED .............. Red 

............. ORN Orange 
PNK .............. Pink 
BRN .............. Brown 

............. GRY Gray 
.............. 

LT PUR BLU ......... ......... Light Purple Blue 
LT GRN Light Green 

The wire insulation has one color or one color with 

another color stripe. The second color is the stripe. 

WHTIBLK 

FUSE 

IGNITION O m  SWITCH 

HORN 

9 

VARlABLE RESISTOR 

PUMP 

0 

,Yi+lIIl I @ 1 
23-6 

I 

THERMISTOR 

h # O + Q  
CIRCUIT BREAKER 

1 
TRANSISTOR (Tr) 

.:.-: 
CONDENSER 

1 
T 

LIGHT EMITTING 
DIODE (LED) 

++ 
REED SWITCH 

Mast I Window 

Y 
I 

I 

I 

I 

I 

I 

RELAY (In normal position) 
Normally open relay I Normally closed relay 

I - - 
I 

I I2 I I - - 
SWITCH (In normal position) 

Normally open I Normally closed 
I 

4 IZ) I 

COIL. SOLENOID 

BULB 

DIODE 

1 

CONNECTION 
Input I Output 

CIGARETTE LIGHTER 

HEATER d 
@ 

SPEAKER, BUZZER 

Dl 

CONNECTOR 



Relay and Control Unit Locations 
- Engine Compartment 

NOTE: LHD type is shown, RHD type is similar. 

DIMMER 
RELAY 



Relay and Control Unit Locations 
- Dashboard - 

LHD type: 

(GRNlWHT): KH model 

CRUISE CONTROL UNlT 

SUNROOF OPEN RELAY 

and YEL/GRN (GRNIWHT) 

REAR WINDOW 

TURN SIGNAL1 
HAZARDRELAY 

INTEGRATED 
CONTROL UNlT 

UNDER-DASH 
FUSEIRELAY BOX 



RHD type: 

CRUISE CONTROL UNlT 

OWER MOTOR RELAY 

REAR WINDOW DEFOGGER 
RELAY 

INTEGRATED 
CONTROL UNlT 

. YELIGRN. BLK, 

Wire colors: YELIGRN, BLK, UNDER-DASH 
WHTIGRN, and BRNIBLK FUSEIRELAY BOX 

(cont'd) 



Relay and Control Unit Locations 

r Dashboard (cont'd) 

I LHD type: 

INTERLOCK 
(KH model) 

RADIATOR FAN 
CONTROL MODULE 



RHD type: 

SUNROOF CLOSE RELAY 
Wire colors: GRYIRED, GRN, 

[BLK, GRNIRED, and YELlGRN ] 
SUNROOF OPEN RELAY 

ABS CONTROL UNIT RADIATOR FAN 
CONTROL MODULE 



Relay and Control Unit Locations 

r Dashboard (cont'd) 

I LHD type: 

JLE 



RHD type: 

POWER DOOR LOCK 
CONTROL UNIT 



Wire Harness and Ground Locations 





Wire Harness and Ground Locations 



A/C WIRE HARNESS 

LEFT ENGINE COMPARTMENT 
WIRE HARNESS 

G301 

(cont'd) 



Wire Harness and Ground Locations 



RHD type: 

UNDER-HOOD FUSEJRELAV BOX 



Wire Harness and. Ground Locations r DashboardIFloor 

LHD type: 



G402 

04 

IRE HARNESS 



Wire Harness and Ground Locations 



RHD type: 



Wire Harness and Ground Locations 

r 

HARNESS 



G501 

RIGHT SIDE WIRE HARNESS 



Wire Harness and Ground Locations r DashboardIRear 

LHD type: 

DASHBOARD WIRE HARNESS 



\ DASHBOARD WIRE HARNESS / 



Wire Harness and Ground Locations 
- 

DRIVER'S DOOR WIRE HARNESS 

- Door 

NOTE: LHD type is shown, RHD type is symmetrical. 

1 





Wire Harness and Ground Locations 

LHD type: 

RHD type: 
ROOF WIRE HARNESS 



Fuses 

BATTERY [To starter cables] 

To ABS pump motor 

To main wire harness 

To main wire harness 



BATTERY [To starter cables1 

ALTERNATOR IT0 engine wire harness] 

\ To headlight relay 

main 

\ 
\ 

To radiator fan relay 

To dimmer relay 



15 
*I 100A Battery, Power distribution 
*2 80 A 

16 40 A WHTIGRN Rear window defogger, Noise condenser 

17 40 A WHT Blower motor 

18 50 A WHT Ignition switch (BAT) 

19 20 A RED/YEL Left headlight, High beam indicator l ight 

20 20 A REDIGRN Right headlight 

2 1 20 A BLUIBLK Radiator fan motor 

22 7.5 A REDffEL Rear fog l ight (Except KH) 

23 Not used 

24 Not used 

25 Not used 

2 6 20 A BLUIBLK Front passenger's power window motor 

27 30 A WHT/BLK Headlight washer control unit (KE) 

2 8 20 A GRNWHT Driver's power window motor, Power window control unit 

29 30 A GRN Sunroof motor 

30 20 A WHTffEL Horns, Brake lights, Key interlock solenoid (KH) 

31 20 A RED 
Driver's power seat up-down motor 
(Height-adjustable power seat) 

32 15 A REDIGRN 'VDash lights, Parking lights, Taillights, License plate lights 

33 15 A WHTIGRN PGM-FI main relay, Alternator (Except KH) 

3 4 15 A WHT 
Radiator fan control module, Condenser fan motor, A/C com- 
pressor clutch relay 

35 15 A WHTIG R N Turn signallhazard relay 

36 15 A 
Cigarette lighter, Stereo radiolcassette player, Data link con- 
nector 

37 7.5 A WHTIBL" 
Integrated control unit, Power antenna motor, Trunk light, 
Courtesy lights, Ceiling light 

38 20 A WHT Power door lock control unit 

39 7.5 A 
ECM, Clock, Transmission control module (TCM), Stereo 

WHTIYEL radiolcassette player 



Fuses 

r Under-dash Fuse/Relay Box 

NOTE: RHD type is shown, LHD type is similar. 

TO turn signal/hazard relay 

To blower motor relay 

To rear window defogger relay 
I To main wire harness 

wire 

wire 

To right side wire harnLss (RHD type) To right side wire h$rness lRHD type) 
or left side wire harness (LHD type) or left side wire harness (LHD type) 

: Spare fuse 
* : Not used 
A \ 

To optional connector 

D 



Fuse Number Amps Wire Color Cornponent(s) or Circuit(s) Protected 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

10 A 

15 A 

10 A 

7.5 A 

10 A 

30 A 

7.5 A 

7.5 A 

7.5 A 

10 A 

7.5 A 

YEL 

Fuselrelay box 
socket 

BLK/YEL 

RED 

PNK 

B L W E L  

YELIGRN 

GRN'BLK 

Fuselrelay box 
socket 

YELIBLK 

Fuselrelay box 
socket 

B L W E L  

Fusehelay box 
socket 

BLUIRED 

WHTJYEL 

Fuselrelay box 
socket 

YEUWHT 

Gauge assembly, Back-up lights, Clock, Vehicle speed sensor 
(VSS), Shift lock solenoid (KH model) 

lntegrated control unit 

PGM-FI main relay 

SRS unit (VA) 

SRS unit (VB) 

Alternator, Transmission control module (TCM), ELD unit (KH 
model), Radiator fan control module, Cruise control system, 
Charging system light, EGR control solenoid valve, Engine 
mount control solenoid valve ( A n ) ,  Intake air resonator (IAR) 
control solenoid valve 

Sunroof open relay, Sunroof close relay, Power window relay, 
Headlight adjuster units, Headlight washer control unit 
(Except KH) 

Windshield wiper motor, Intermittent wiper relay, Windshield 
washer motor 

lntegrated control unit (Except KH model) 

ABS inspection connector, ABS control unit, ABS pump 
motor relay, Power mirror actuators, Power mirror defoggers 

Optional connector (B) 

Recirculation control motor, Heater control panel, Rear window 
defogger indicator light, Mode control motor, Radiator fan con- 
trol module, A/C compressor clutch relay, A/C thermostat 

Rear window defogger relay, Blower motor relay 

PGM-FI main relay, ECM, Gauge (Brake check circuit) 

Not used 

Cigarette lighter relay 

Optional connector (A) 

Turn signal/hazard relay (Except KG model) 



Power Distribution 
Circuit ldentif ication (KG model) 

UNDER-HOOD ABS 
FUSEIRELAY BOX 

WHTIGRN - ABS left front solenoid 
ABS right front solenoid 

WHTIBLK T ABS rear solenoid 
ABS control unit 182) 

ABS pump motor 

ABS control unit IMCK) 

ABS control unit (PMR) 

BATTERY 

BLK BLKIYEL Starter mot01 
BLK 

A -  - "K ( FUSEIRELAY UNDER -HOOD BOX 

No.35 (15A) 

ALTERNATOR - 
\I I 

WHTIGRN -T 
WHTNEL T 

BRAKE SWITCH d 
Hazard warning lights 
Turn signallhazard relay 
ignition key light 
Horn (High1 
Horn (Low) 
Horn relay (With SRS) 
lntegrated control unit 

ABS control unit ISTOP) 
ECM 
Transmission control module 
Brake lights 
lntegrated control unit 

No. 16 (40A) 

No.17 (40A) 

No. 18 (50Al 

No.29 (30A) 

i 
GRN T) sunroof motor 

No.31 120A) 
RED Driver's power seat up-down motor 

(Height -adjustable power seat) p/ (To page 23 - 39) 



UNDER- HOOD 
FUSEIRELAY BOX 

WHTIGRN - Alternator PGM - FI main relay 

Radiator fan control module 
Condenser fan motor 
AIC compressor clutch relay 

Data link connector 
Cigarette lighter 
Stereo radiolcassette player 

Integrated control unit 
Power antenna motor 
Trunk light 
Driver's door courtesy light 
Front passenger's door courtesy Cght 
Ceiling light 

Power door lock control unit 

ECM 
Stereo radiolcassette player 
Clock 
Transmission control module ITCM) 

Radiator fan motor 

ENGINE COOLANT TEMPERATURE 
SWITCH "A" 

A/C DIODE 

No.5 110A) FUSE 

I 
- 

I 

G401 
No.28 (20AI G403 i a-L- GRNMIHT - Driver's power window motor 

Power window control unit 
No.26 120A) 

I BLUIBLK Passenger's power window motor 

I 
(To page 23 - 38) 

(cont'd) 



Power Distribution 
Circuit Identification (KG model cont'd) 

UNDER - HOOD 
FUSEIRELAY BOX 

! (From page 23 - 371 
I 
I 

Left headlight lLow beam) 
Left headlight (High beam) 
High beam indicator light 

T Right headlight (Low beam) 
Right headlight (High beam) 

COMBINATION 
LIGHT SWITCH 

(High beam) 

REAR FOG 
UGHT SWITCH 

k$t } front parking light 

E:t } taillight 

::t } license plate light 

Trailer lighting connector 
Optional connector lC) 
Dash lights brightness controller 
Dash lights 
Glove box light 
Heater control panel lights 
Integrated control unit 
Lights tin dim mode) 
for clock, A/T gear position 
indicator, cruise control 
indicator light 



UNDER-DASH 
FUSEIRELAY BOX - - 

No.18 (50A) FUSE D- WHT - IFuse/relay box socket) 
(From page 23 - 36) 1 

Optional connector (D) 

I 
IGNITION SWITCH 

ABS inspection connector 
ABS control unit llG2) 
ABS pump motor relay 
Power mirror actuators 
Power mirror defogger 

Optional connector (B) 

Recirculation control motor 
Heater control panel 
Rear window defogger indicator light 

AIC compressor clutch relay 

Mode control motor 
AIC thermostat 
Radiator fan control module 

BLKNVHT Radiator fan relay 

No.16 (40A) FUSE 

Rear window defogger switch 

T Rear window defogger 
Noise condenser 

Blower motor 

I 
No.9 17.5A) - - BLUIRED 7 ;:; - Fl main relay 

- - 

I I I WHTIRED 
I I 

I 

I I 
I 

AITGEAR I 
1 BLKNVHT I POSITION I 

SWITCH I 

I BLKIWHT 

B L K ~ H T  - starter solenoid 

(cont'd) 



Power Distribution 
Circuit Identification (KG model cont'd) 

UNDER- DASH 
FUSEIRELAY BOX 

IGNITION SWITCH (IGll 
(From page 23 -39) BLKNEL 

Turn signallhazard relay 

lntegrated control unit IIG1) 

PGM - FI main relay 

Charging system light 

EGR control solenoid valve 

Transmission control module (TCM) 

Engine mount control solenoid valve (ATTI 
Radiator fan control module 
EVAP purge control solenoid valve 
Intake air resonator (IAR) control solenoid 
valve (F22B5 engine) 

Sunroof open relay 
Sunroof close relay 
Power window relay 

Windshield wiper motor 
Intermittent wiper relay 
Windshield washer motor 
lntegrated control unit 

I '  
I Integrated control unit 

IGNITION SWITCH (ACC) 
l ~ r o m  page 23-39, WHTiBLK 

Cigarette lighter relay 



Circuit Identification (KE model) 
UNDER-HOOD ABS 
FUSEIRELAY BOX ------- 

No.43 (20AI 
Y- WHTlGRN PL, ABS left front solenoid 

ABS right front solenoid 

, No.44 115AI 
WHTIBLK TL ABS rear solenoid 

ABS control unit IB2) 

No.7 17.5A) FUSE 

ABS pump motor 

ABS control unit IMCK) 

ABS control unit (PMRI 

ABS PUMP 
MOTOR RELAY 

BATTERY -..----- 

BL*-+BLK :; 
BLKNEL Starter motor 

A BLK UNDER -HOOD 
- FUSEIRELAY BOX 

G 1 

WHTIGRN - Hazard warning lights 
Turn signallhazard relay 

ABS control unit (STOP) 
Cruise control unit 

Headlight washer control unit 

GRN ) sunroof motor 

Driver's power seat up -down motor 
(Height - adjustable power seat) 



Power Distribution 
Circuit Identification (KE model cont'd) 

UNDER- HOOD 
FUSEIRELAY BOX 

( (From page 23-41) I 

WHT'GRN - Alternator PGM - FI main relay 

Radiator fan control module 
Condenser fan motor 
AIC compressor clutch 

Data link connector 

Stereo radiolcassette player 

Integrated control unit 
Power antenna motor 
Trunk light 
Driver's door courtesy light 
Front passenger's door courtesy light 
Ceiling light 

Power door lock control unit 

No.8 (7.5Al FUSE 
ECM 
Stereo radiolcassette player 
Clock 
Transmission control module (TCM) 

Radiator fan motor 

ENGINE COOLANT TEMPERATURE 

No.5 110A) FUSE 

Power window master switch 
Power window control unit 

Passenger's power window motor 

(To page 23 - 43) b 



UNDER-HOOD 
FUSEIRELAY BOX 

RIGHT HEADLIGHT 
IHi h beam) 
H I ~ H  BEAM INDICATOR 
LIGHT 

LEFT HEADLIGHT 
{High beam) 

t Left headlight (Low beam) 
Left headlight (High beam) 
High beam indicator light 

I Right headlight (Low beam) 
Right headlight (High beam) 

COMBlNATlON 
LIGHT SWITCH 

LO 

4 HI 

PASSING 

.f 

BI 

OFF 

REAR FOG 
LIGHT SWI TCH 

RED~BLK 

i;t } front parking light 

E - ::it } taillight 

i& } license plate light 

Optional connector (C) 
Dash lights brightness controller 
Dash lights 
Glove box light 
Heater control panel lights 
Integrated control unit 
Lights (in dim mode) 
for clock, An gear position 
indicator, cruise control 
indicator light 



Power Distribution 
Circuit Identification (KE model cont'd) 

UNDER -DASH 
FUSEIRELAY BOX 

No.18 (50A) FUSE D- WHT I 1 [Fuselrelay box socket) 
(From page 23 -41 I I 

W 

BLK/YEL 7 

BLKIGRN 7 
No. 17 (40A) FUSE 

- 

G402 
G404 

No.9 17.5A) 

1 BLUIRED 7 

Optional connector ID) 

ABS inspection connector 
ABS control unit llG2) 
ABS pump motor relay 
Power mirror actuators 

O~t iona l  connector (B) 

Recirculation control motor 
Heater control panel 
Rear window defogger indicator 

Radiator fan relay 
Radiator fan control module 

Mode control motor 
AIC thermostat 
AIC compressor clutch relay 

REAR WINDOW 
DEFOGGER SWITCH 

Rear window defogger 
Noise condenser 

Blower motor 

PGM -FI main relay 
ECM 

r-"----------'--'--- -I 
I 
I 

Starter solenoid 
I 

light 

A l l  GEAR 
I 

POSITION SWITCH 
I 
I 

I 
L- WHTIRED BLK/WHT - 
I 
I I 
L--,-------,---------J 

( A n )  



AUXILIARY 
FUSE HOLDER 

YELNVHT Turn signallhazard relay 

UNDER - DASH *I 
IGNITION SWITCH llG 1 l 
(From page 23 - 44) -EL - BLKNEL 

Ignition coil 
No.1 (lOA) 

I 

-) Gauge assembly 

Back-up lights 
Clock 
Vehicle speed sensor (VSSI 

(Foselrelay box socket) 
lntegrated control unit IIG1) 

No.2 (1 5AI 
REDNVHT PGM - FI main relay 

RED SRS unit (VAl 

No.3 110A) 
PNK SRS unit (VB) 

No.4 (7.5Al ( b 2  BLKNEL 7 Charging system light 
Cruise control main switch indicator light 
Cruise control unit 
(Via cruise control main switch) 

Alternator 
EGR control solenoid valve 

) Transmission control module ITCM) 

Engine mount control solenoid valve IA/T) 
Radiator fan control module 
EVAP purge control solenoid valve 
Intake air resonator (IAR) control solenoid 
valve (F22B5 engine) 

YELlGRN Sunroof open relay 
Sunroof close relay 
Power window relay 

Left headlight adjuster unit Right 1 
Headliaht washer control unit + HEADLIGHT WASHER SWITCH 

No.6 (30A) 1 l - 3  GRN;ELK Pk Windshield Intermittent wiper wiper motor relay 

Windshield washer motor 
I 
I I r - Integrated control unit 

(Fusehelay box socket) 
Optional connector (A) 

IGNITION SWITCH (ACC) 
(From page 23-44, W H T ~ ~ L K  

1 
No.11 (10A) -- - 

T 

Ifuselrelay box socket) 
lntegrated control unit 

WHTNEL Cigarette lighter relay 



Power Distribution 
Circuit Identification (KH model) 

UNDER - HOOD ABS 
FUSEIRELAY BOX 

No.43 120A) 
Left front solenoid 
Right front solenoid 

I i t -  I WHTIBLK 7 ABS control unit (02) 

Rear solenoid 

No.7 (7.5A) f:USE 
I 

WHTIBLU ABS pump motor 
No.42 

Y ELIBLK GRN ABS control unit (MCK) 

--- Y ELIRED ABS control unit (PMR) - 
ABS PUMP 

BATTERY 
MOTOR RELAY ------- 

+-*ELK :: BLKNEL Starter motor 
BLK 

"K UNDER - HOOD I FUSEIRELAY BOX ----- 
G I  No.35 (1 5A) 

ALTERNATOR wHTKiRN - y~g~~~-d~~a~~~~ay 

Yl No.30 120A) 
High horn 

No. 15 Low horn 
No.2 11 5A) FUSE * 1 (100A) BRAKE SWITCH Horn relay 

* 1 BLK * 2 (80A) 
*2WHT 

Key interlock solenoid (ATTI 
Ignition key light 

I - 1 
wHTffEL2 

BLKNEL 

BLK 

ABS control unit (STOP) 
Cruise control unit 

Transmission control module (TCM) 
Brake lights 

- GRNIRED ECM 

I No. 1 6 (40A) I 
I 
I 

4- WHTIGRN REAR WINDOW DEFOGGER 
I 

I RELAY (To page 23 - 49) 
I 

No. 17 (40A) 
4- WHT 

* 1: F22B1 engine , , 
WHT * 2: F22B2 engine 

No.22 (Not used) 

i p3 (NO' used) I 

0 
I 

1 
No.27 (Not used) I I--+ 
No.29 130A) 0- No.31 120A) motor 

Driver's power seat up-down motor 

i A 



UNDER- HOOD 
FUSEIRELAY BOX 

(From page 23-46) 

PGM - FI main relay 

Radiator fan control module 
Condenser fan motor 
AIC compressor clutch relay 

Data link connector 
Cigarette lighter 
Stereo radiolcassette player 

Integrated control unit 

Front passenger's door courtesy light 

Power door lock control unit 

Transmission control module ITCM) 

RADIATOR FAN 
CONTROL MODULE ' Radiator fan motor 

ENGINE COOLANT TEMPERATURE 

INTEGRATED 
CONTROL UNIT 

- 

G401 

Driver's power window motor 
Power window control unit 
Sunroof open relay 
Sunroof close relay 

Passenger's power window motor 



Power Distribution 
Circuit Identification (KH model cont'd) 

UNDER- HOOD 
FUSEIRELAY BOX 

RIGHT HEADLIGHT 
(Hi h beaml 

. HI& BEAM INDICATOR 
LIGHT 
LEFT HEADLIGHT 
(High beam) 

t Left headlight (Low beaml 
Left headlight (High beam) 
High beam indicator light - Right headlight (Low beam) - Right headlight (High beaml 

LIGHT SWITCH 

BLK 

::kt } front parking light 

$:t } rear side marker light 

::kt } taillight 

$t ) license plate light 

rn  railer lighting connector 
a Optional connector (C) 
rn Dash lights brightness controller 
rn Dash lights 

Glove box light 
Heater control panel lights 

8 Integrated control unit - Lights (in dim mode) 
for clock, A/T gear position 
indicator, cruise control 
indicator light 

I Front passenger's vanity mirror light 



UNDER-DASH 
FUSEIRELAY BOX 

No.18 (50A) FUSE 
(From page 23- 46) Optional connector (Dl 

ABS inspection connector 
ABS control unit (lG2) 
ABS pump motor relay 
Power mirror actuators 

Optional connector (0) 

Recirculation control motor 
Heater control panel 
Rear window defogger indicator light 

AIC compressor clutch relay 

Mode control motor 
AIC thermostat 
Radiator fan control module 

Rear window defogger indicator light 
Integrated control unit 
(Rear window defogger timer circuit) 

T Rear window defogger 
Noise condenser 

No. 17 (40A) FUSE 

G402 
G404 

Blower motor 

No.9 17.5A) - - BLUIRED Gauge (Brake check circuit) 

BLUIRED F E i - F I  main relay 

- - 

WHYIRED 
A l l  GEAR POSITION 
SWITCH 

Starter solenoid 



Power Distribution 
Circuit Identification (KH model cont'd) 

AUXILIARY 
FUSE HOLDER 

No.12 (7.5A) 
YELNVHT Turn signallhazard relay - BLKNEL ,-I 

UNDER-DASH 
FUSEIRELAY BOX I 

BLKMEL Ignition coil 
No.1 (10A) 

Gauge assembly 

Back-up lights -Tf "' 3 Shift lock solenoid (AIT) 

Vehicle speed sensor IVSS) 

(Fuselrelay box socket) 
Integrated control unit (IG1) 

No.2 (1 5A) 
REDlWHT PGM - FI main relay 

RED SRS unit (VAI 

I 

No.3 (10A) 

-t PNK 
SRS unit IVB) 

No.5 (Not used) __I 

Charging system light 
Cruise control main switch indicator light 
Cruise control unit 
(Via cruise control main switch) 

- BLKNEL L Alternator 
EGR control solenoid valve 

Transmission control module ITCM) 

Engine mount control solenoid valve (ATTI 
ELD unit 
Radiator fan control module 

t Fuel injection air (FlA) control solenoid valve 
(F22B 1 engine) 
Intake air resonator (IAR) control solenoid valve 
(F22B1 engine) 

Windshield wiper motor 
Intermittent wiper relay 
Windshield washer motor 
lntegrated control unit 

No.11 IlOA) 
IGNITION SWITCH (ACC) 
(From page 2 J 1 9 )  WHTIBLK -- - WHTNEL Cigarette lighter relay 

I (Fuselrelay box socket) 
Ootional connector (A) 



Ground Distribution 
Circuit Identification (KG model) 

ELK - Battery 
Transmission housing 

- 

G 1 

: Battery ground cables 
: Engine ground cables 
: Engine wire harness 

a ELK Engine 
Valve cover 

- 

G2 

rn L :kM. - n main relay 

Vehicle speed sensor IVSS) 

Crankshaft position - --a BLUlGRN - - , - - i 
(CKP)sensor { -a BLUNEL 

Junction 
connector i ) Transmission control module ITCM) 

& 
I - ECM 

Engine coolant temperature IECT) 
sw~tch A - BLK Engine coolant temperature IECTI 
sw~tch  B 

BLK - 1 - 4  ELK ECM 

Q - : Main wire harness 

G I 0 1  - - - - - - - Shielded wire 

7 

, ,-a ORNIBLU - - , 
TDC sensor 

, - -, 

-0 BLUIGRN - - - +- - - 

- b- 

-m BLUNEL 

-a ORNlBLU - - -. 
-m WHTlBLU 

-a ORN - - - - - - , 
- ~ W H T  

,, , , 
ECM 

, - - - 



Ground Distribution 
Circuit Identification (KG model cont'd) 

BLK Right front parking light 

BLK Right front turn signal light 

BLK Right side turn signal light 

BLK Radiator fan motor 

BLK Right headlight (Low beam) 

Left headlight (Low beam) 

Windshield washer motor 

Left front parking light 

Left side turn signal light 

Left front turn signal light 

BLK Condenser fan motor 

- 

G301 

-, BLK ABS pump motor 

LL - 

: Main wire harness 

: Right engine compartment wire harness 

: Left engine compartment wire harness 

: A/C wire harness 



BLK -D Power door lock control unit 
Power mirror switch 

Power window master switch 

Left power mirror defogger 

Dash lights brightness controller 

Windshield wiperlwasher switch 

Cigarette lighter relay 

Windshield wiper motor 

ABS pressure switch 

Brake fluid level switch -* BLK Power steering pressure (PSP) 
switch 

~403- 
(To page 23 - 54) 

A/T gear position switch 

Driver's door lock knob switch 
Driver's power window motor I F ;  BLK Headlight adjuster switch 

D BLK ,-;-- BLK Right headlight adjuster unit 

D BLK BLK Left headlight adjuster unit 

Radiator fan control module 

Clock 

-m BLK Right power mirror defogger 

-a BLK 1 

: Main wire harness a : Driver's door wire harness 

: Right engine compartment wire harness : Passenger's door wire harness 

: Left engine compartment wire harness : Dashboard wire harness 

: ABS wire harness 



Ground Distribution 
Circuit Identification (KG model cont'd) 

G401 
(From page 23 - 53) v 

BLK Horn relay (With SRS) 

BLK - Sunroof open relay 
Sunroof close relay 

BLK - 1 - 0  BLK Heater fan switch 

BLK Intermittent wiper relay 

BLK 
ABS control unit 

BLK - ABS front fail-safe relay 
ABS rear fail-safe relay 

Cigarette lighter 

Ceiling light (Without sunroof) 

I' Power window relay 

G402 
UNDER - DASH (From page 23-53) FUSEIREMY BOX - 

Blower motor relay 

Turn signallhazard relay 

Integrated control unit 

Combination light switch 

Right taillight 
Left taillight 
Brake light failure sensor 

Rear fog light switch 

BLK '-c) Gauge assembly 

- 

BLK t Glove box light 
Heater control panel 

G404 Rear window defogger switch 
Sunroof switch 

: Main wire harness 

I Dashboard wire harness 

: Roof wire harness 

: Left side wire harness 

: Rear wire harness 



Stereo radiolcassette player 

- 

1 ABS control unit 

-m ELK Driver's power seat up-down switch 

I -a ELK Right rear turn signal IightlBack-up light 

: Main wire harness : Rear wire harness 

: Left side wire harness : Trunk lid wire harness 

: Driver's power seat wire harness A 

- 

G551 

Junction 
connector 

-@ ELK ELI  7 License plate light 
Trunk latch switch 

ELK Left rear turn signal IightlBack-up light i ELK BLK 

Power antenna motor 

Rear fog light 

BLK Trailer lighting connector 



Ground Distribution 
Circuit Identification (KG model cont'd) 

SRS unit 

- 

d BLK Fuel pump lFP) 
Fuel sending unit 

- 

Rear window defogger 

- 

: SRS main harness 

: Fuel unit wire harness 

: Rear window defogger ground wire 



Circuit Identification (KE model) -- BLK a Battery 
Transmission housing 

- 
G1 

-a ELK a Engine 
L Valve cover 

G2 

Transmission control module 

C BLUIYEL 
(TCM) 

Countershaft speed 
sensor (An) 

Junction 
connector 

BRNlBLK - Date link connector IDLC) 

BRNIBLK BRNIBLK - 

Vehicle speed sensor (VSS) 

Engine coolant temperature (ECT) 
switch A 
Engine coolant temperature (ECT) 
sw~tch  B 

) ECM 

Junction 
connector BRNIBLK 'r} Transmission control module (TCM) 

(CKPI sensor 

ORNIBLU - 
TDC sensor { ---,--- D ORNIBLU --, --- 

Cylinder position { - - - -- ORN 
(CYP) sensor -WHT 

: Battery ground cables : Main wire harness 

: Engine ground cables - - - - - - - Shielded wire 

: Engine wire harness 

- ECM 



Ground Distribution 
Circuit Identification (KE model cont'd) 

BLK Headlight washer motor 

BLK Left headlight (LOW beam) 

BLK Left front parking light 

BLK Left front turn signal light 

BLK Windshield washer motor 

BLK -b -m BLK Condenser fan motor 

BLK Left side turn signal light 

I 
-m BLK ABS pump motor 

-m BLK Radiator fan motor -- BLK Right front parking light 

-m BLK Right front turn signal light - BLK Right headlight (LOW beam) 

-----O BLK Right side turn signal light 

- 

: Main wire harness 

: Right engine compartment wire harness 

: Left engine compartment wire harness 

_a - 

G201 

I 

4 

4 

: AIC wire harness 

c 

c 

c 

1 

-- 



BLK -[I Power door lock control unit 
Power mirror switch 

Power window master switch 

Right power mirror defogger 

Windshield wiperlwasher switch 

D BLK BLK Dash lights brightness controller 

Cigarette lighter relay 

Windshield wiper motor 

Intermittent wiper motor 

Brake fluid level switch 

BLK Cigarette lighter 

BLK 

& UNDER -HOOD FUSEIRELAY BOX 

1- Dimmer relay I 
1- Power window relay I I 

yBLK - 7 G403 

G401 
(To page 23 - 601 

A / l  gear position switch 

Cruise control unit 

BLK r Driver's power window motor 
Driver's door lock knob switch 

Headlight washer control unit 

1- D BLK 
Radiator fan control module 

11 -BU Clock II BLK Headlight adjuster switch 

D BLK + I - -  BLK Right headlight adjuster unit 

D BLK * I - -  BLI  Left headlight adjuster unit 

G404 
(To page 23 - 60) 

: Main wire harness : Driver's door wire harness 

: Right engine compartment wire harness : Dashboard wire harness 

: Left engine compartment wire harness : Roof wire harness 

(cont'd) 

23-59 



Ground Distribution 
Circuit Identification (KE model cont'd) 

G401 
(From page 23- 59) 

D ELK 2 
-m ELK Horn relay (With SRSl 

Heater control panel 
Heater fan switch 
Cruise control actuator 

&ELK 31 - - E L K  Left power mirror defogger 

-4 ELK Power steering pressure (PSP) switch 

BLK -1 BLK ABS pressure switch 

- ABS front fail-safe relay 
ABS rear fail-safe relay 
Sunroof open relay 

F "K 

Sunroof close relay 

G402 
(From page 23 - 59) 

BLK BLK 

UNDER - DASH 
FUSEIRELAY BOX 

Combination light switch 

Clutch switch (With cruise 

Rear fog light switch 

Turn signallhazard relay 

Blower motor relay 

Integrated control unit 

&a BLK Glove box light 

control) 

Junction # :; t } Gauge asse-bl~ 

connector Cruise control main switch 

BLK Rear window defogger switch q M  BLK Sunroof switch 

: Main wire harness 

: Passenger's door wire harness 

: Dashboard wire harness 

: ABS wire harness 



d BLK 

Stereo radio/cassette player 

Ir-" ABS control unit 

- 

-m BLK Driver's power seat up-down switch 

G507 

I BLK Left taillight 

Junction 
connector 

: Main wire harness : Rear wire harness 

: Left side wire harness : Trunk lid wire harness 

Driver's power seat wire harness A 

Right taillight 
Brake light failure sensor 

License plate light 
Trunk latch switch 

Rear fog light 

Power antenna motor 

Trailer lighting connector 



Ground Distribution 
Circuit Identification (KE model cont'd) 

1 SRS unit 

- Fuel pump (FP) 
Fuel sending unit 

- 

d BLK 

Rear window defogger 

- 

G801 

: SRS main harness 

: Fuel unit wire harness 

: Rear window defogger ground wire 



Circuit Identification (KH model) 

~ L K  - Battery 
Transmission housing 

- Engine 
Valve cover 

r-------------- 

Mainshaft speed WHTIBLU 
sensor (A,) { j 

Transmission control module 

Countershaft speed C BLUIYEL 
sensor ( A n )  

connector 

Data link connector IDLC) 

' BLK - ::: - FI main relay 

-A ELK Vehicle speed sensor (VSS) 
- 

Crankshaft position - - - - - C BLUIGRN - - +, - - --4 BLUIGRN - - - , - - 
(CKP) sensor BLUP(EL -+ BLUNEL 

{- ORNfBLU - - ,- - - - -a ORNIBLU - - - *,- - - 
TDC sensor 4 WHTIBLU -* WHTIBLU ECM 

Junct~on 
connector ) Transmission control module (TCMI 

ECM 

VTEC pressure switch 
IF2201 engine) 
Engine coolant temperature (ECT) 
sw~tch  A 
Engine coolant temperature (ECT) 
sw~tch  B 
ECM 

A - 
GlOl 

: Battery ground cables : Main wire harness 
: Engine ground cables - - - - - - - Shielded wire 
: Engine wire harness (cont'd) 



Ground Distribution 
Circuit Identification (KH model cont'd) 

BLK Right front parking light 

BLK Right front turn signal light 

BLK Right front side marker light 

BLK Radiator fan motor 

BLK Right headlight (Low beam) 

Left headlight (Low beam) 

Windshield washer motor 

Left front parking light 

Left front side marker light 

Left front turn signal light 

BLK Condenser fan motor 

1 BLK ABS pump motor 

n 

: Main wire harness 

: Right engine compartment wire harness 

: Left engine compartment wire harness 

: A/C wire harness 



I LBLK -I 

Power door lock control unit 
Power mirror switch 

Power window master switch 

( BLK -d----* BLK Dash lights brightness controller 

1- D BLK Windshield wiperlwasher switch I BLK Cigarette lighter relay 

Power steering pressure [PSP) 
switch 

4 

4 

~ 4 0 3  
(To page 23 - 66) 

- Interlock control unit 
An gear position switch 

Parking pin switch 

c 

c 

c 

Cruise control unit 

--* BLK Windshield wiper motor 

--rn BLK -I-- BLK ABS pressure switch 

A BLK Brake fluid level switch 

D BLK ,-b I t -  7 
Driver's door lock switch 
Driver's door lock actuator 
Driver's door lock key cylinder switch 
Driver's power window motor 

Radiator fan control module 

1 ++ELK Clock 

D ELK ELD unit 

F::d+ - Passenger's cylinder Passenger's switch door door lock lock switch key 

- G404 

G402 
(To page 23 - 66) 

: Main wire harness 

Driver's door wire harness 

: Passenger's door wire harness 

: Dashboard wire harness 

: ABS wire harness 

(cont'd) 



Ground Distribution 
Circuit identification (KH model cont'd) 

G401 
(From page 23 - 65) 

I It--- BLK Horn relay 

BLK Cruise control actuatol 

Sunroof open relay 
Sunroof close relay 

I BLK --M BLK Heater fan switch 

1 1: -- BLK Intermittent wiper relay 

ABS control unit 

ABS front fail-safe relay 
ABS rear fail -safe relay 

-m BLK Cigarette lighter 

ELK -i-m BLK Ceiling light (Without sunroof) 

UNDER - HOOD 
FUSEIRELAY BOX 

I '1 Dimmer relay 

I -1 Power window relay 

G402 

Blower motor relay 

Turn signallhazard relay 

Integrated control unit 

Combination light switch 

Ignition key sw~tch 

-L) Gauge assembly 

t Glove box light 
Heater control panel 

connector Rear window defogger switch 
- Sunroof switch 

G404 Cruise control main switch 

: Main wire harness 

: Dashboard wire harness 

: Roof wire harness 



c BLK 

Stereo radiolcassette player 

- 

0" ABS control unit 

- 
G406 

I -m BLK High mount brake light 

Driver's seat belt switch 

BLK Driver's power seat up - down switch 

I BLK Right taillight 

- --" -€ Right license plate light 
G551 Left license plate light 

Trunk latch switch 
Junction -a BLK - Left taillight 
connector Brake light failure sensor -m BLK Power antenna motor 

Right rear side marker light 
Left rear side marker light 
Trailer lighting connector 

a : Main wire harness : Rear wire harness 

: Left side wire harness : Trunk lid wire harness 

: Driver's power seat wire harness A 



Ground Distribution 
Circuit Identification (KH model cont'd) 

SRS unit 

-- BLK Rear window defogger 

Q - 

G801 

: SRS main harness 

: Fuel unit wire harness 

: Rear window defogger ground wire 



Battery 
T- -* 

INDICATOR 

- I esr 

Battery fluid (electrolyte) contains sulfuric acid. It 
may cause severe burns i f  it gets on your skin or in  
your eyes. 
Wear protective clothing and a face shield. 
- If electrolyte gets on your skin or clothes, rinse it 

off wi th water immediately. 
- If electrolyte gets in  your eyes, flush it out  by  

splashing water  i n  your eyes fo r  a t , leas t  15 
minutes; call a physician immediately. 

A battery gives off hydrogen gas. I f  ignited, the  
hydrogen wi l l  explode and could crack the battery 
case and splatter acid on you. Keep sparks, flames, 
and cigarettes away from the battery. 

Overcharging wi l l  raise the temperature of the elec- 
trolyte. This may force electrolyte t o  spray out of the 
battery vents. Follow the  charger manufacturer's 
instructions, and charge the battery at a proper rate. 

NOTE: To get accurate results, the temperature of the 
electrolyte must be between 21 and 38°C (70 and 100°F) 
before testing. 

Test Equipment Required: 

Battery Tester with: 
Voltmeter with 0 - 18 V scale, ammeter with 0 - 
100 V A and 0 - 500 A scales, and a carbon pile 
with 0 - 300 W 

12 V Battery Charger: 
Fast charge capability of 50 A and slow charge 
capability of 5 A .  

Test Procedure: 

1. Check for damage: If the case is cracked or the ter- 
minals are loose, replace the battery. 

2. Check indicator (for basic charge condition): Blue or 
Green is OK. If the indicator is red, peel the tape off, 
remove the caps, and add distilled water; then rein- 
stall the caps and tape. If the indicator is clear, go to 
step 3. 

3. Test battery load capacity by connecting a battery 
tester, and applying a load of three times the bat- 
tery ampere hour rating. 
When the load has been applied for exactly 15 sec- 
onds, the battery voltage reading should stay above 
9.6 V. 

If the reading stays above 9.6 V, the battery is 
OK; clean its terminals and case, and reinstall it. 
If the reading is between 6.5 and 9.6 V, connect a 
battery charger and charge the battery for three 
minutes at an initial rate of 40 amps. 

CAUTION: Amperage will drop as voltage increas- 
es; do not increase the amperage t o  compensate or 
you may damage the battery. 

Watch the battery voltage during the entire three 
minutes; the highest reading should stay below 
15.5 V. 

- If the reading stays below 15.5 V, the battery 
is OK; clean its terminals and case, and rein- 
stall it. 

- If the reading exceeds 15.5 V any time during 
the three minutes of fast charge, the battery is 
not good; replace it. 

If the reading drops below 6.5 V, slow charge the 
battery by connecting a battery and charge at 
five amps for no more than 24 hours (or until the 
indicator shows full charge, or the specific gravi- 
ty of the electrolyte is at least 1.250). 
Then test load capacity again. 

- If the voltage stays above 9.6 V, the battery is 
OK; clean its terminals and case, and reinstall 
it. 

- If the voltage still drops below 6.5 V, the bat- 
tery is not good; replace it. 



Under-dash FuseIRelay Box 

CAUTION: 
All SRS electrical wiring harnesses are covered with 
yellow insulation. 
Before disconnecting any part of thecSRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical to  LHD type. 

1. Disconnect the battery negative cable, then discon- 
nect the positive cable. 

2. Connect the short connectors (RED) to the airbag 3-P 
connectors. 

Driver's Side: 

Remove the access panel from the steering wheel, 
then remove the short connector (RED) f rom the 
panel. 

Disconnect the 3-P connector between the driver's 
airbag and cable reel, then connect the short connec- 
tor (RED) to  the airbag side of the connector. 

3-P CONNECTOR 

DRIVER'S 
AIRBAG 3-P CONNE 

CONNECTOR IRED) 

Front Passenger's Side: 

Remove the glove box. 

NOTE: Before removing the glove box, remove the 
glove box damper (see section 20). 

Disconnect the front passenger's airbag 3-P connec- 
tor  f rom the  SRS main harness, and connect the 
short connector (RED) to the front passenger's airbag 
3-P connector. 

SHORT CONNECTOR IRED) 
FRONT PASSENGER'S 
AIRBAG 
3-P CONNECTOR 

3. Remove the driver's foot rest (see section 20). 

4. Remove the dashboard lower cover and knee bol- 
ster. 



5. Remove the door sill molding, left kick panel and 
access panel. 

ACCESS PANEL 

LEFT KICK PANEL 

6. Remove the t w o  mount ing  bolts, and pu l l  the  
under-dash fuselrelay box away from the left kick 
panel. 

UNDER-DASH 
FUSEIRELAY 
BOX 

7 .  Disconnect the under-dash fuse/relay box connec- 
tors, and take out the under-dash fusehelay box. 

NOTE: The SRS main harness connector is double 
locked. To remove it, first lift the connector lid, then 
press the connector tab down and pull the connec- 
tor out. 

UNDER-DASH FUSEIRELAY BOX 

SRS MAIN  
HARNESS 

CONNECTOR 
LID TAB 

Installation: 

1. Reconnect the connectors to the under-dash fuse/ 
relay box. 

NOTE: To reinstall the SRS main harness connec- 
tor, push it into position until it clicks, then close the 
connector lid. 

2. Install the under-dash fuse/relay box. 

3. Disconnect the short connectors (RED) f rom the 
airbags. 

4. Reconnect the airbag 3-P connectors. 

5. Attach the driver's airbag short connector (RED) to 
the access panel, and reinstall the panel. 

DRIVER'S CABLE REEL 
AIRBAG 3-P CONNECTOR 

ACCESS 
PANEL 

DRIVER'S 

CONNECTOR (RED) 

6. Reinstall the glove box. 

7. Connect both the negative cable and positive cable 
to the battery. 

8. Confirm that all systems work properly. 



Power Relays 
- Relay Test 

NOTE: See page 23-218 for turn signal/hazard relay 
input test. 

NORMALLY-OPEN Type: 
1. Remove the power relay from its socket. 

2. Check for continuity between the terminals. 
There should be continuity between the. A and B 
terminals when power and ground are connect- 
ed to  the C and D terminals. 
There should be no continuity between the A 
and B terminals when power is disconnected. 

Power (C - D) 

Connected 

Radiator fan relay 
Power window relay 

ABS pump motor relay 

Condenser fan relay 
A/C compressor clutch relay 

Horn relay 
Cigarette lighter relay 
ABS front fail-safe relay (RHD type) 
ABS rear fail-safe relay (RHD type) 

ABS front fail-safe relay (LHD type) 
ABS rear fail-safe relay (LHD type) 



Headlight relay 

Rear window defogger rela 

FIVE-TERMINAL Type: 
1. Remove the power relay f rom its socket. 

2. Check for continuity between the terminals. 

There should be continuity between the A and C 
terminals when power and ground are connect- 
ed to  the D and E terminals. 
There should be continuity between the B and C 
terminals when power is disconnected. 

E C 

Terminal 

Power (D - E) 

Disconnected 

Connected 

Dimmer relay 

Intermittent wiper relay 

Sunroof open relay 
Sunroof close relay 

- - - - - - - - - - - -  

A 

0 

B 

0 

C 

0 
0 



Ignition Switch 

CAUTION: 
All SRS electrical wiring harnesses are covered'with 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical t o  LHD type. 

SRS MAIN HARNESS 
(Covered witkt yel low insulation) 

1. Remove the dashboard lower cover, left knee bol- 
ster (KH model) anti access panel (see page 23-70). 

2. Disconnect the switch harness 7-P connector from 
the under-dash fusehelay box. 

7-P CONNECTOR 
(FuseJRelay box side) 

7-P CONNECTOR 
(Ignition switch harness) 

3. Check for continuity between the terminals in  each 
switch position according t o  the table. 

7-P CONNECTOR 
(Ignition switch harness) 

/ 

I 
BAT (WHTI 

Terminal 

Position \ 

ACC (WHTIBLK) 

(lG2) 

View f rom wire side 

BLKl WHTI 

( 1  

4. If the continuity checks do not agree with the table, 
check for a bad connection between the switch and 
switch harness. 

If connection is OK, replace the switch. 
If connection isn't OK, repair as necessary, and 
recheck. I f  continuity checks still do not agree 
with the table, replace the switch. 

WHT 
IBAT' 

BLKl 

(lGll 



- Electrical Switch Replacement s 
CAUTION: 

All SRS electrical wiring harnesses are covered wi th 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical to  LHD type. 

' sds MAIN'HARNESS 
(Covered with insulation) 

1. Remove the dashboard lower cover and knee bolster 
(see page 23-70). 

2. Remove the steering column covers (see page 
23-76). 

3. Disconnect the connectors from the switch. 

SWITCH 

IGNITION SWITCH CONNECTOR 

7-P CONNECTOR 

4. Remove the column holder mounting bolts and 
nuts (see page 23-77). 

5. Lower the steering column assembly. 

6. Center punch each of the two shear bolts, and drill 
their heads off with a 5 m m  (3116 in) drill bit (see 
page 23-77). 

CAUTION: Do not damage the switch body when 
removing the shear bolts. 

7. Remove the shear bolts from the switch body, then 
remove the switch assembly. 

8. Remove the three screws, and replace the electrical 
switch. 

ELECTRICAL 



Ignition Switch 
- Steering Lock Replacement 

CAUTION: 
a All SRS electrical wiring harnesses are covered wi th 

yellow insulation. 
a Before disconnecting any part of the SRS wire har- 

ness, connect the short connectors. 
a Replace the entire affected SRS harness assembly if 

it has an open circuit or damaged wiring. 

NOTE: The il lustration shows the LHD type. RHD 
type is symmetrical to LHD type. 

' SRS MAIN HARNESS 
(Covered with yellow insulation) 

1. Disconnect the battery ground cable, then discon- 
nect the starter (positive) cable. 

3. Remove the steering column covers. 

STEERING COLUMN 
UPPER COVER 

LOWER 
COVER 

4. Disconnect the connectors from the switch. 

2. Remove the dashboard lower cover and knee bol- 
ster. 

DASHBOARD'LOWER COVER 

CONNECTOR 

IGNITION SWI 

7-P CONNECTOR 

23-76 



5. Remove the column holder mounting bolts and 
nuts. 

cOLuMN/ HOLDER ' & &\Z2N.rn 

12.2 kgfm, 16 Ibf.ft) 

6. Lower the steering column assembly. 

7. Center punch each of the two shear bolts, and drill 
their heads off with a 5 m m  (3/16 in) drill bit. 

CAUTION: Do not damage the switch body when 
removing the shear bolts. 

8. Remove the shear bolts from the switch body. 

9. Install the new ignit ion switch wi thout  the key 
inserted. 

10. Loosely tighten the new shear bolts. 

11. Insert the ignition key, and check for proper opera- 
tion of the steering wheel lock and that the ignition 
key turns freely. 

12. Tighten the shear bolts until the hex heads twist off. 

SHEAR BOLT 



- wescrlprlon 

The starter/engine combinations are shown in the table below. 

F20B3 engine 
F22B5 engine 

F20B3 engine (KE) 
F22B5 engine (KE) 

F20B3 engine (KG) 
F22B1 engine 
F22B2 engine 
F22B5 engine (KG) 

M/T 

A/T 

A/T 

NIPPONDENSO (1.4 kW) 

MITSUBA (1.4 kW) 

MITSUBA (1.6 kW) 



- Circuit Diagram 

* No.15 1100A): F22Bl engine 
No.15 180A) : Except F22B1 engine 



Starting System 

r Test 
1 NOTE: The air temperature must be between 15 and I F2282 engine: 

38°C (59 and 100°F) before testing. 

Recommended Procedure: 

a Use a starter system tester. 
a Connect and operate the equipment in accordance 

with the manufacturer's instructions. 
a Test and troubleshoot as described. 

Alternate Procedure: 

a Use the following equipment: 
- Ammeter, 0 - 400 A 
- Voltmeter, 0 - 20 V (accurate within 0.1 volt) 
- Tachometer, 0 - 1,200 rpm (min-') 

a Hook up voltmeter and amr neter as shown. 

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

Check Starter Engagement 
1. Disconnect the 4-P (2-P) connector from the ignition 

coil. 
Except F22B2 engine: 

CONNECTOR 

2. Turn the igni t ion switch to  "Start". The starter 
should crank the engine. 

3. Check the battery, battery positive cable, ground, 
and the wire connections for looseness and corro- 
sion. Test again. If the starter still does not crank the 
engine, go to step 4. 

4. Bypass the ignition switch circuit as follows (make 
sure the transmission is in neutral): 
Unplug the connector (BLK/WHT wire and solenoid 
terminal) from the starter. Then connect a jumper 
wire from the battery positive (+) terminal to  the 
solenoid terminal. The starter should crank the 
engine. 

a If the starter st i l l  does not crank the engine, 
remove it, and diagnose its internal problems. 

a If the starter cranks the engine, go to step 5. 

BLKlWHT 
WIRE 

SOLENOID TERMINAL ', 
5. Check for  an open i n  the BLK/WHT wire circuit  

between the starter and ignition switch, and con- 
nectors. 

6. Check the ignition switch (see page 23-74). 

(ignition coil primary lead) DIST/dlBUTOR 



7. On cars with automatic transmission, check the A / l  
gear position switch (neutral position switch) and 
connector. 

Check for Wear and Damage 
The starter should crank the engine smoothly  and 
steadily. If the starter engages, but cranks the engine 
erratically, remove it. Inspect the starter, drive gear, and 
flywheel ring gear for damage. 

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

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

If cranking voltage is too low, or current draw too high, 
check for: 

Dead or low battery 
Open circuit in starter armature commutator segments 
Starter armature dragging 
Shorted armature winding 
Excessive drag in engine 

Check Cranking rpm 
Engine speed during cranking should be above 100 rpm 
(min-l). 

If speed is too low, check for: 

Loose battery or starter terminals 
Excessively worn starter brushes 
Open circuit in  commutator segments 
Dirty or damaged helical spline or drive gear 
Defective drive gear overrunning clutch 

Check Starter Disengagement 
Turn the ignition switch to "Ill", and release to "11". The 
starter drive gear should disengage from the flywheel 
ring gear when you release the key. 

If the drive gear hangs up  on the flywheel ring gear, 
check for: 

Solenoid plunger and switch malfunction 
Dirty drive gear assembly or damaged overrunning 
clutch 

- Starter Solenoid Test 

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

M/T (Nippondenso): 

A/T (Mitsuba): 

ARMATUR 
HOUSING 
(GROUND) 

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

PULL-IN COlL HOLD-IN COlL 
a \ s~ / 



Starting System 

r Starter Replacement 
1 

1. Disconnect the battery negative cable, then discon- 
nect the positive cable. 

2. Remove the engine wire harness and radiator lower 
hose from the bracket on the starter motor. 

3. Disconnect the starter cable from the B terminal on 
the solenoid, then the B L W H T  wire from the S ter- 
minal. 

AIT (Mitsuba): 

MOUNTING BOLT 
44 N-m (4.5 kgfm, 32 1bf.R) 

\ BLKIWMT WIRE 

\ s TERMINAL \ MOUNTING BOLT 
44 N.m (4.5 kgf.m, 32 Ibf.ft) 

B TERMINAL 
MOUNTING NUT 
9 N.m (0.9 kgfm, 6.5 Ibf.ft) 

MOUNTING NUT 
9 N.m (0.9 kgf.m, 6.5 Ibf.ft) 

STARTER CABLE 

B TERMINAL 

BLKIWHT WIR 

MOUNTING BOLT 
64 N.m (6.5 kgfm, 47 Ibf-ft) 

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

5. Install in the reverse order of removal. 

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

Crimped side of ring 
terminal 

I MOUNTING NUT 



- Starter Overhaul (Mitsuba) 

CAUTION: Before removing the 
negative cable from the battery. 

starter, disconnect the 

OVERRUNNING 
CLUTCH ASSEMBLY 

NUT 
9 N.m 

BRUSH 
END COVER 

BRUSH HOLDER 
Test, page 23-87 

(0.9 k9f.m. 6.5 Ibf-ft) 

STARTER 
SOLENOID 
Test, 

- - 

\ with PERMANENT 

SOLENOID MAGNET 

MOLYBDENUM 
DlSULFlDE 

OVERRUNNING 
CLUTCH ASSEMBLY 
Inspection, page 23-89 

MOLYBDENUM 
DlSULFlDE 

TUBE 



Starting System 

r Starter Overhaul (Nippondenso) I 
CAUTION: Disconnect the battery negative cable before SOLENOID STARTER 
removing the starter. PLUNGER SOLENOID 

Inspection, page 23-88 Test, page 23-81 

OVERRUNNING 
CLUTCH ASSEMBLY 

BRUSH 

ARMATURE PINION GEAR 

O-RING 

END COVER 

\ 

BRUSH HOLDER ARMATURE 
Test, page 23-87 Inspection and Test, 

ers from being scattered and lost. 

MOLYBDENUM DlSULFlDE 

HARNESS BRACKET 

STEEL BALL MOLYBDENUM 
When reassembling, DlSULFlDE 

from clutch side. Inspection, page 23-89 

& 
MOLYBDENUM GEAR HOUSING 
DlSULFlDE 



r Armature Inspection and Test 

' 1. Inspect the armature for wear or damage due to 
contact with the field coil magnets. 

Inspect for damage 

2. A dirty or burnt commutator surface may be resur- 
faced with emery cloth or a lathe within the follow- 
ing specifications. 

commutator Diameter 

29.0 m m  
(1.4 kW) (1.177 - 1.181 in) (1.14 in) 

VERNIER CALIPER 

I 

', /' 

COMMUTATOR 

I Commutator Runout 

(1.4 kW) 0 - 0.02 m m  0.05 m m  
(0 - 0.001 in) (0.002 in) 

I / DIAL INDICATOR 

3. If the commutator runout and diameter are within 
limits, check the commutator for damage or for car- 
bon dust or brass chips between the segments. 

4. I f  the surface is dirty, recondition it with #500 or 
#600 sandpaper. 

\ COMMUTATOR 

SANDPAPER PA 
(cont'd) 



Starting System 
- Armature Inspection and Test (cont'd) 

5. Check for mica depth. If necessary, undercut mica 
with a hacksaw blade to achieve proper depth. 

HIGH 
MICA NOT GOOD 
\ 1 GOOD 

Commutator Mica Depth 

0.2 mm 
(1.4 kW) (0.02 - 0.03 in) (0.008 in) 

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

COMMUTATOR SEGMENT 

\ 

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

I ARMATUFE TESTER 

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

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

I COIL CORE 
\ 

SHAFT COMMUTATOR 



- Starter Brush Holder Test 

I .  Check that there is no continuity between the @ and 
O brush holders. 

2. If continuity exists, replace the brush holder assem- 
bly. 

Nippondenso: 

@ BRUSH HOLDER @ BRUSH HOLDER 

@ BRUSH HOLDER \ 

@ BRUSH HOLDER 

Mitsuba: 

@ BRUSH HOLDER @ BRUSH HOLDER 

/ 
@ BRUSH HOLDER 

\ 
@ BRUSH HOLDER 

3. 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. 
If it is out of spec, replace the brush holder assem- 
bly. 

4 - SPRING SCALE 

SPRING t / 

1 Spring Tension: 

18-24 N 
(1.4 kW) (1.8 - 2.4 kgf, 4.0 - 5.3 Ibf) 



Starting System 

r Starter Brush lnspection 

Measure the brush length. If not within the service limit, 
replace the armature housing and brush holder assem- 
bly. 

Brush Length 

I Standard (NEW) I Service Limit I 
Nippondenso 15.0 - 15.5 m m  10.0 m m  
(1.4 kW) 1 (0.59-0.61 in) 1 (0.39 in) I 

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

Mitsuba 
(1.4 kW) (1.6 kW) 

- Solenoid Plunger lnspection 
(Nippondenso) 

Check the contact points and the face of the starter 
solenoid plunger for burning, p i t t ing o r  any other 
defects. If surfaces are rough, recondition them with a 
strip of #500 or #600 sandpaper. 

SOLENOID 
PLUNGER 

15.8 - 16.2 m m  
(0.62 - 0.64 in) 

POINT CONTACTING 
FACE I 

- 

11.0 m m  
(0.43 in) 

- Starter Field Winding Test 
(Nippondenso) 

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

BRUSHES 

ARMATURE 
HOUSING - 
(GROUND) 

2. Check for continuity between each brush and the 
armature housing (ground). 

If continuity exists, replace the armature housing. 



- Overrunning Clutch Inspection - 

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

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

CLUTCH GEAR 

/ 

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

4. Check the condition of the flywheel or torque con- 
verter ring gear if the starter drive gear teeth are 
damaged. 

- Starter Reassembly P 
Reassemble the starter in the reverse order of disassem- 1 
bly. 

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. 

-0 
3. Install the end cover on the brush holder 

BRUSH HOLDER 



Starting System 
- Performance Test I 

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

Pull-in Coil Test: 

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

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

(GROUND) 

Disconnect the wire. 

Hold-in Coil Test: 

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

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

,A+j BATTERY 

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

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

[07 BATTERY 

Starter No-load Test: 

1. Clamp the starter firmly in a vise. 
2. Connect the starter to the battery as described in 

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

STARTER yl: 
BATTERY L1 

3. If the electric current and motor speed meet the 
specifications when the battery voltage is at 11 V, 
the starter is working properly. 

Specifications: 

Nippondenso 90 A or less (Electric current), 
(1.4 kW) 3000 rpm or more (Motor-speed) 



Ignition System C"1 
- Component Location Index 

IGNITION TIMING CONTROL SYSTEM 
Description, page 23-92 
Troubleshooting, section 11 
lnspection and Setting, page 23-95 

NOTE: LHD type i s  shown.  

TEST TACHOMETER CONNECTOR 

SERVICE CHECK CO 
[Wire colors: GRN/B 

DISTRIBUTOR 
Removal, page 23-97 ion, page 23-108 
Overhaul, page 23-98, 99, 100 IGNITION WIRES 
Top End Inspection, page 23-107 Inspection and Test, page 23-107 
Installation, page 23-102 
lgnition Control Module (ICM) 
Input Test, page 23-106 
lgnition Coil Test, page 23-103, 104 
lgnition Coil Replacement, page 23-104, 105 



lgnition System 
- Description 

lgnition Timing Control: 
The programmed ignition (PGM-IG) used in this engine provides optimum control of ignition timing. A microcomputer 
determines the timing in response to engine speed and manifold vacuum. The input signals are transmitted by the 
TDC/CKP/CYP sensor, throttle position (TP) sensor, engine coolant temperature (ECT) sensor, and MAP sensor. This sys- 
tem, which is not dependent on a governor or vacuum diaphragm, is capable of setting lead angles with complicated char- 
acteristics which cannot be provided by conventional governors or diaphragms. 

ECM 

MAP sensor Basic ignition timing 

Battery voltage 

Compensation 

Idling compensation 

Voltage compensation 

Compensation 

Distributor 

TDCICKPICYP sensor Current duration 

Engine coolant temperature 
(ECT) compensation 

I I 

Basic Control: 
The control unit has stored within it the optimum basic ignition timing for operating conditions based upon engine speed 
and intake manifold pressure. With compensating signals from sensors, the system determines optimum ignition timing 
and duration for ambient conditions and sends voltage pulses to the ICM. 

ECT sensor 

Compensation Item Related Sensor and Information Description 

TDC/CKP/CYP sensor 
Idling Ignition timing is controlled to  the target speed 

MAP sensor with compensation according to the idling speed. 
TH sensor 

Compensation at warm-up ECT sensor Lag angle is adjusted according to warm-up con- 
IAT sensor ditions to bring about a good balance between 

operating performance and exhaust gas level. 

ECT compensation ECT sensor Compensation for lead angle at low engine 
coolant temperature and lag angle at high engine 
coolant temperature. 

Compensation at warm-up 

Control at Start: 
Ignition timing is fixed at 8" BTDC for cranking. The cranking is detected by the CKP sensor (cranking rpm) and starter sig- I 



- Circuit Diagram (Except F22B2 engine) 1 
x No. 15 1100A): F22B1 engine 

No. 15 180A) : Except F22B1 engine 





- ldle Speed Inspection 

1. Start the engine. Hold the engine at 3,000 rpm with 
no load (An i n  or position, M / l  in  neutral) 
until the radiator fan comes on, then let it idle. 

2. Connect a tachometer t o  the test tachometer con- 
nector. 

I ,, TEST TACflOMETER CONNECTOR 

TACHOMETER CnP 

ldle speed: 
F22B1 engine 
F22B2 engine 

F22B5 engine 
F20B3 engine 

M/T 

A/T 

700 f 50 rpm (min-l) in neutral 

700 k 50 rpm (min-l) in rn or rn position 

NOTE: All electrical systems should be turned OFF. 

3. Adjust the idle speed i f  necessary (see section 11). 

M/T 

A/T 

- Ignition Timing Inspection and Setting 

770 * 50 rprn (rnin-l) in neutral 

770 * 50 rpm (min-l) in rn or position 

CAUTION: 
All SRS electrical wiring harnesses are covered with 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connector(s1. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

NOTE: The il lustration shows the LHD type. RHD 
type is symmetrical to LHD type. 

\ n SRS MAIN HARNESS 
(Covered with yellow insulation) 

1. Start the engine. Hold the engine at 3,000 rpm 
(rnin-l) with no load ( A / l  in rn or rn position, M / l  in 
neutral) until the radiator fan comes on, then let it 
idle. 

2. Pull out the service check connector located behind 
the glove box. Connect the GRN/BLU and RED ter- 
minals with the SCS short connector. 

DATA LINK 
CONNECTOR (3-P) 
NOTE: Do not use a 

y jumper wire on 
this connector. 

(07PAZ - 00101 00) 

SERVICE CHECK CONNECTOR (2-P) 
NOTE: Located behind the glove box 

NOTE: LHD type is shown, RHD type is symmetri- 
cal. 

(cont'd) 



Ignition System 
- lgnition Timing Inspection and Setting (cont'd) 1 

3. Check the idle speed (see page 23-95). 

4. Connect a timing light to the No. 1 ignition wire. 

Point the light toward the pointer on the timing 
belt cover. 

5. Adjust ignition timing, if necessary, to  the following 
specifications: 

lgnition Timing: 
F22B1 engine 
F22B2 engine 

NOTE: 
Shift lever must be in neutral. 
All electrical systems should be turned OFF. 

(min-') in neutral 

15" k 2" BTDC (RED) at 700 * 50 rpm 
(min-'1 in or position 

F22B5 engine 
F20B3 engine 

POINTER 

M/T 

A/T 

6. To adjust ignit ion t iming, loosen the distributor 
mounting bolts, and turn the distributor housing 
counterclockwise to  advance the timing, or clock- 
wise to retard the timing. 

15" + 2" BTDC (RED) at 770 f 50 rpm 
(min-l) in neutral 

15" + 2" BTDC (RED) at 770 f 50 rpm 
(min-l) in  or position 

7. Tighten the adjusting bolts, and recheck the timing. 



r Distributor Removal I 
NOTE: Before you remove the distributor, br ing the 
No. 1 piston to compression stroke TDC (see section 6 ) .  

I 1. Disconnect the 2-P and 8-P connectors from the dis- I 
tributor. 

MOUNTING 

8-P CONNECTOR 

2. Disconnect the ignition wires from the distributor 
cap. 

3. Remove t he  d is t r ibu to r  moun t i ng  bolts, t hen  
remove the distributor from the cylinder head. 





- Distributor Overhaul (F22B2 engine) I 

DISTRIBUTOR 
CAP SEAL 
Check for damage 

\ 

O-RING 
Replace. 

LEAK COVER 

TDCICKPICYP SENSOR 
Troubleshooting, section 11 
Do not disassemble. 

DISTRIBUTOR HOUSING 
Check for cracks 
and damage. 

CAP \ 
Check for cracks, wear, 
damage, and fouling. 
Clean or replace. 

IGNITION CONTROL 
MODULE IICM) 
Troubleshooting, section 
Input Test, page 23-106 

/ 

/ GRN 
BLU 



Ignition System 

LEAK COVER 

IGNITION CONTROL 
MODULE (ICMI 
Troubleshooting, section 11 
Input Test, page 23-106 

DISTRIBUTOR ROTOR 

/ DISTRIBUTOR 
CAP SEAL 
Check for damage. 

Check for cracks, wear, 
damage, and fouling. 
Clean or replace. 

IGNITION COIL 
Test, page 23-104 
Replacement, page 23-105 

O-RING 
Replace. 

TDCICKPICYP SENSOR 
Troubleshooting, section 

not disassemble. 

/ 
DISTRIBUTOR HOUSING 
Check for cracks 
and damage. 



- Distributor Reassembly 

INDEX MARKS 



Ignition System 

r Distributor Installation 

NOTE: Before you install the distributor, bring the No. 1 
piston to compression stroke TDC (see section 6) .  

I 1. Coat a new O-ring with engine oil, then install it. 

' 2. Slip the distributor into position. 

NOTE: The lugs on the end of the distributor and 
their mating grooves in the camshaft end are both 
offset to eliminate the possibility of installing the 
distributor 180" out of time. 

DISTRIBUTOR END CAMSHAFT END 

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

4. Connect the 2-P and 8-P connectors to  the distribu- 
tor. 

5. Connect the ignition wires as shown. 

F22B1 engine: 

No. 3 No. 4 
\ I 

No. I 
CYLINDER 
MARK 

~ d .  1 No. 2 

Except F22B1 engine: 

/ 
No. 1 

\ 
No. 2 

6. Set the timing with a timing light (see page 23-95). 

7. After setting the timing, tighten the mounting bolts. 



- Ignition Coil Test I 
F22B1 engine: I F22B2 engine: 

1. Turn the ignition switch OFF, and remove the dis- 
tributor cap. 

2. Remove the BLKNEL and BLU wires from terminals 
A (+) and B (-) respectively. 

TERMINAL A (+I TERMINAL B (-1 

WINDING IGNITI~N COIL 
TERMINAL 

3. Using an ohmmeter, measure resistance between 
the terminals. Replace the coil i f  the resistance is 
not within specifications. 

NOTE: Resistance wi l l  vary wi th  the coil tempera- 
ture; specifications are at 20°C (68°F) 

Primary Winding Resistance 
(Between the  A and B terminals): 
0.4 - 0.6 Q 
Secondary Winding Resistance 
(Between the A and secondary winding terminals): 
22 - 34 kQ 

Dl SECONDARY B 

WINDING 
TERMINAL 

1. Turn the ignition switch OFF. I 
2. Disconnect the 4-P connector and ignition coil wire. I 

SECONDARY 
WINDING 
TERMINAL IGNITION 

L WIRE 

4-P CONNECTOR 

3. Using an ohmmeter, measure resistance between 
the terminals. Replace the coil i f  the resistance is 
not within specifications. 

NOTE: Resistance wi l l  vary wi th  the coil tempera- 
ture; specifications are at 20°C (68°F) 

Primary Winding Resistance 
(Between the  A and B terminals): 
0.6 - 0.8 Q 
Secondary Winding Resistance 
(Between the  A and secondary winding terminals): 
1 4 - 2 2  kQ 

SECONDARY 
WINDING 
TERMINAL 

4. Check for continuity between the A and C terminals. 
Replace the coil i f  there is no continuity. 

(cont'd) 



Ignition System 
- lgnition Coil Test (cont'd) 

Except F22BlIF22B2 engine: 

1. Turn the ignition switch OFF, and remove the dis- 
tributor cap. 

2. Disconnect the BLKNEL and WHTIBLU wires from 
the terminals by removing the two screws. 

TERMINAL B (-) 

TERMINAL A (+) 

WHTIBLU WIRE 

3. Using an ohmmeter, measure resistance between 
the terminals. If the resistance is not within specifi- 
cations, replace the coil. 

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

Primary Winding Resistance 
(Between the A and B terminals): 
0.6 - 0.8 0 
Secondary Winding Resistance 
(Between the A and secondary winding terminals): 
13 - 19 k0 

A 

SECONDARY B 
WINDING 
TERMINAL 

-- lgnition Coil Replacement 

F22B1 engine: 

1. With the ignition switch OFF, remove the distributor 
cap and distributor rotor. 

DISTRIBUTOR 

2. Disconnect the BLKIYEL and BLU wires f rom the 
coil. 

3. Remove the two screws, and slide the ignition coil 
out of the distributor housing. 

/ 
BLKIYEL WIRE ,, 

IGNITION COIL 



F22B2 engine: 

1. Turn the ignition switch OFF. 

2. Disconnect the 4-P connector and ignition coil wire. 

3. Remove the three 6 m m  bolts. 

SECONDARY IGNITION 
WlRE 

TERMINAL 

NlTlON COlL 

4-P CONNECTOR 
Except F22BIJF22B2 engine: 

1. Turn the ignition switch OFF, remove the distributor 
cap, distributor rotor, and cap seal, then remove the 
leak cover. 

ROTOR 
DISTRIBUTOR 
CAP 

2. Disconnect the BLKIYEL and WHTIBLU wire from 
the terminals by removing the two screws. 

WlRE 

3. Remove the two screws, and slide the ignition coil 
out of the distributor housing. 

DISTRIBUTOR 
SCREWS 

IGNITION COIL 



lgnition System 

r lgnition Control Module (ICM) Input Test 

NOTE: 
See section 11 when the malfunction indicator lamp 
(MIL) turned 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. 
The tachometer should operate normally if the ICM is 
OK. 

1. Remove the distributor cap, the distributor rotor, 
and the leak cover. 

2. Disconnect the wires from the ICM. 

F22B1 engine: 

\ 
'LK~YEL 'IRE I YELlGRN WIRE 

BLU2 WlRE 

Except F22B1 engine: 

GRN WlRE (F2282 engine) 
WHTIBLU WlRE 
(Except F22B2 engine) 

3. Turn the ignition switch ON (11). Check for voltage 
between the BLWEL wire and body ground. There 
should be battery voltage. 

If there is no battery voltage, check the BLWYEL 
wire between the ignition switch and the ICM. 
If there is battery voltage, go to step 4. 

4. Turn the ignition switch ON (11). Check for voltage 
between the *I wire  and body  ground.  There 
should be battery voltage. 

If there is no battery voltage, check: 
- Ignition coil 
- *I wire between the ignition coil and the ICM 
If there is battery voltage, go to step 5. 

5. Check the YEL/GRN wire between the ECM and the 
ICM. 

6. Check the BLU2 wire between the tachometer and 
the ICM. 

7. If all tests are normal, replace the ICM. 

*I: BLU1 wire (F22B1 engine) 
GRN wire (F22B2 engine) 
WHTIBLU wire (Except F22B1, F22B2 engine) 



- Distributor Top End lnspection 1 
1. Check for rough or pitted rotor and cap terminals. I 
2. Scrape or fi le off  the carbon deposits. 

Smooth the rotor terminal wi th  an oi l  stone or #600 
sandpaper i f  rough. 

CARBON POINT I \ 
DISTRIBUTOR 

DISTR~UTOR :tLMINAL 
ROTOR 
TERMINAL 

age. If necessary, clean or  replace it. 
3. Check the distributor cap for cracks, wear and dam- 

- lgnition Wire Inspection and Test 1 

I 

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

1. Check the condition of the wire terminals. If any ter- 
minal is corroded, clean it, and i f  it is broken or  dis- 
torted, replace the wire. 

corroded, or bent 
terminals. 

2. Connect ohmmeter probes and measure resistance. 

Ignition Wire Resistance: 
25 kfl max. at 20°C (68OF) 

3. I f  resistance exceeds 25 kQ, replace the ign i t ion I 
wire. 



Ignition System 
- Spark Plug Inspection 

1. Inspect the electrodes and ceramic insulator for: 

Worn or deformed I 
electrodes I Improper gap 

Oil-fouling - Carbon deposits 
Cracked center 
electrode insulator 

Burned or worn electrodes may be caused by: 
Advanced ignition timing 
Loose spark plug 
Plug heat range too low 
Insufficient cooling 

Fouled plug may be caused by: 
Retarded ignition timing 
Oil in combustion chamber 
Incorrect spark plug gap 
Plug heat range too high 
Excessive idling/low speed running 
Clogged air cleaner element 
Deteriorated ignition coil or ignition wires 

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

Electrode Gap 

1 Standard 1 1.1 '81 m m  (0.043'8004 in) I 

1.1 rnm 
(0.043 in) 

Replace the plug if the center electrode is round- 
ed as shown below: 

ROUNDED 
ELECTRODE 

NOTE: Use only the spark plugs listed below. 

Spark Plugs 
F22Bl engine 
F22B2 engine 

ZFRGF-11 (NGK) For hot climates or 

F20B3 engine 
F22B5 engine 

1 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 (1.8 kgfm, 13 Ibf-ft). 

ZFRGF-11 (NGK) 
KJ2OCR-L11 (Nippondenso) 

ZFR5F-11 (NGK) 
KJIGCR-L11 (Nippondenso) 

ZFR7F-I 1 (NGK) 
KJ22CR-L11 (Nippondenso) 

For all normal 
driving 

For cold climates 
(Except F22B5 engine) 

For hot climates or 
continuous high 
speed driving 



Charging System C"I 
r Component Location Index 

CHARGING SYSTEM LIGHT 
(In the gauge assembly) 
Test, page 23-136 

/ 
ALTERNATOR 
Alternator and Regulator Test, page 23-114 
Replacement, page 23-1 19 
Overhaul, page 23-120 

Inspection and Adjustment, pages 23-123,124 

NOTE: 
The alternatorlengine combinations are shown in the table below. 

I 

F22B2 engine 

F22B1 engine NIPPONDENSO (90 A) 

F22B5 engine 
F20B3 engine 

NIPPONDENSO (80 A) 



Charging System r Description P 
Alternator Control System (KH model) 
To improve fuel economy, the alternator control system within the ECM changes the voltage generated at the alternator in 
accordance with driving conditions. 

Engine coolant temperature 1 (ECT) sensor +*I 
Throttle position (TP) sensor 

TDC/CKP/CYP sensor - - i  

* 

Vehicle speed sensor (VSS) I 
1 or 8 signal from M gear 

position switch 

ECM Alternator -r 

ELD 

Air conditioning signal 

( Generated voltage decreases from 14.5 V to 12.5 V 1 

STARTER SWITCH ON 

1 
AND AND 

FUEL CUT-OFF CON- 
TROL function is not 
engaged. 

ELECTRICAL LOAD below 10 A 
and 

VEHICLE SPEED between 12 mph (20 km/h) and 
40 mph (65 kmlh) 

and 
ENGINE SPEED between 1,800 rpm and 2,800 rpm 

and 
ENGINE COOLANT TEMPERATURE above 60°C 
(140°F) 

and 
A/C SWITCH OFF 

and 
INTAKE AIR TEMPERATURE above 18°C (65°F) 

No or signal 
from A / l  gear posi- 
tion switch 



- Circuit Diagram (KH model) I 
BATTERY 

x N O . ~  5 (1 00AI: F22E1 engine 
No.15 (80A) : Except F22E1 engine 

ELK 



Charging System 

r Circuit Diagram (Except KH model) 

BATTERY 
UNDER - HOOD FUSEIRELAY BOX 

ABS CONTROL UNlT 
INTEGRATED 
CONTROL UNlT 

4 
Y 



Troubleshooting 

NOTE: 
Before troubleshooting check: 
- Tightness of the alternator belt (see page 23-123, 124). 
- That the malfunction indicator lamp (MIL) of the E C M  does not blink. If it indicates DTC 20, refer t o  section 11. 
Troubleshoot by performing following tests in the order listed below. 

Malfunction: 
- Charging system light does 

not go off. 
- Charging system light does 

not go on. 
- Battery is dead or low. 

1. T e s t  t h e  o p e r a t i o n  o f  t h e  
alternator and regulator (see 
page 23-1 14). 

2. Tes t  t h e  o p e r a t i o n  o f  t h e  
c h a r g i n g  sys tem l i g h t  (see 

Charging system light does not 
go off because the engine idle 
speed is too low: 
- Check the idle speed. 

(KH model) (Except KH model) 
. . . -. . . . . . . . . . - - - - - - - - - - - - - - . -. . . . . . . . . . . . . . . . . .. - - - -. . -. . . . . . . - - - -- - - - - - - - > r.. . . . . . . . . . . . . . . . . . . . - -. . . . . . . . . . -. . . . . . . . . . . - - . - -. . . . . . . . . . . . . . . . . . . -. . -. . . 

3. h e c k  the and C terminal 4 41 1 

(cont'd) 

voltages of the alternator con- 
nector (see page 23-1 16). 

voltages of the alternator con- j 
nector (see page 23-117). 

! I ............................................................................ 2 L ............................................................................ 2 



Charging System 
r Troubleshooting (cont'd) 

AlternatorIRegulator Operation Test: 
1. Be sure to use a good battery (see page 23-69). Connect 

an ammeter, and a voltmeter as shown. 
2. Start the engine, and let i t  idle until it reaches normal 

operating temperature (cooling fan comes on two times). 
3. Raise the engine speed to 2.000 rpm (min-') and hold it 

there. Turn the headlights (High beam) on and check the 
voltage at the battery terminals. 

Is the voltage between 13.9 and 15.1 V? 
I I 

YES NO 

Test the alternator (see page 23-1 181. 

1. Turn the blower motor and the rear window defogger / on. and check the batterv voltaae. 

L IS the battery voltage less than 13.5 V? 
I I 

NO 

Turn also the stereo radiolcassette player, brake lights, 
etc. on 

Is the battery voltage less than 13.5 V? 

N 0 
I 

Test the alternator (see page 23-1 18). 

1 1. Read the amperage. . - 

Are there more than *A? 
I I 

YES NO 

Test the alternator (see page 23-1 181. 

Alternator/Regulator operation is OK. Test the charging 
system light operation (see page 23-1 15). 

CAUTION: As the headlights 
wa rm u p  considerably, d o  
not cover them. 

B TERMINAL WIRE 
I 

/ 
B TERMINAL 

*A: F22B2, F22B5, F2083 engine 65 A 
F22B1 engine 70 A 



Charging System Light Test: 
1. Turn the ignition switch o n  (11). 

( Does the charging system light come on? 
I I 

2. D i s c o n n e c t  t h e  4 - P  c o n n e c t o r  a n d  s h o r t  i t s  L 
(WHT/BLU) terminal to  body ground. 

3. Turn the ignition switch o n  ( 1 1 ) .  

- An open i n  the WHTIBLU wire 
- Looseldisconnected terminal 

I 

Charging system light circuit is OK. Check the voltages 
at the IG and C (S) terminals (see page 23-1 16,117). 

Start the engine. 

1. Turn the ignition switch off. 
2. Disconnect the 4-P connector. 
3. Turn the ignition switch on (11). 1 I Does the charging system light go off? 

ed control unit as applicable. 
If the charging system light stays on. 

1 1  heck the voltaqes at  the  1G and C (S) terminals (see I I page 23-116,117i. 

\ 
L (WHTIBLU) 

View f rom terminal side * 

Charging system light circuit is OK. 
Check the voltages at the IG and C (S) terminals (see page 
23-1 16, 117). 



Charging System 

r Troubleshooting (cont'd) 

Voltage Checks at IG and C Terminals (KH model): 
1. Turn the ignition switch off. 

A re  the B terminal ,  the 4-P connector  a n d  under -hood  

N 0 

Tighten or reconnect the terminals securely. 1 

2. Measure the voltage between body ground and the IG 

YES N 0 

- Blown No. 4 (7.5 A) fuse in the under-dash fuselrelay 
box 

- An open in the BLKIYEL wire 

2. Start the engine and turn the headlights (High beam) on. 
3. Measure the voltage between the C terminal of the 4-P 

connector and the positive terminal of the battery. 

Is voltage 1 V or less? 

YES N 0 

1. Stop the engine and connect the ECU test harness 
(see section 11). 

2. Check for continuity between the C terminal of the 4-P 
connector and the A16 terminal of the test harness. 

Is there continuity? 
I 

I 
An open in the WHTIGRN wire 

1. Check for continuity between the C terminal and body 
ground, and between the A 16 terminal  and  body  
ground. 

Is there continuity? 

NO 
I 

Faulty ECM 

Short in the WHTIGRN wire 

4-P 
CONN 

View f rom 
wire side 

CAUTION: Be sure t o  use a voltmeter 
wi th its plus terminal connected t o  bat- 
tery plus and i ts minus terminal t o  the 
C terminal of the 4-P connector. 

CAUTION: The ECU test 
harness must not touch the 
ECM. 

ECU TEST HARNESS 
07LAJ - PT3010A 
(O7LAJ - PT30'100) 

I 
Check the battery (see page 23-69). 

0 0 0 0 0 0 0 0 0 0 0 0 0  

O O O O O O O p O O O O O  

/ 
A16 

0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0  

0 0 0 0 0 0  

0 0 0 0 0 0  

O O O O O O D O O O O  

O O O O O O O O O O O  



Voltage Checks at IG and S Terminals (Except KH model): 
1. Turn the ignition switch off. 

Are the B terminal, the 4-P connector and under-hood 
fuse/relay box terminals securely tightened? 

YES NO 

Tighten or reconnect the terminals securely. 

1. Disconnect the 4-P connector and turn the ignition switch 
on (11). 

2. Measure the voltage between body ground and the IG 
terminal of the 4-P connector. 

Is there battery voltage? 

YES NO 

- Blown No. 4 (7.5 A) fuse in the under-dash fuselrelay 4-P 
box CONNEC 

- An open in the BLKIYEL wire 

1. Measure the voltage between body ground and the S ter- 
minal of the 4-P connector. 

Is there battery voltage? 

YES NO 

- Blown No. 33 (15 A) fuse in the under-hood fuse1 
relay box 

- An open in the WHTlGRN wire 
View from 
wire side 

Check the battery (see page 23-69) 



Charging System 
- Troubleshooting 

Alternator Test: 

NOTE: Because a n  overal l  check i s  necessary t o  avo id  mis leading conclusions, test  t he  alternator i n  the  o rder  described 

below. 

Alternator Test Procedure 

Is battery terminal voltage less 
than 16V with the high beams on 
and the engine running at 2,000 
rpm? 

NO 

YES 

1. Inspect the brushes (see page 
23-121). 

2. Test the rectif ier (see page 
23-121). 3 

3. Test t he  s ta to r  (see page 
23-122). 

4. Test the  ro to r  (see page 
23-122). 

Regulator is faulty. 
Replace the regulator. - 



- Alternator Replacement 

1. Disconnect the battery negative cable, then discon- 
nect the positive cable. 

2. Remove the power steering pump (see section 17). 

3. Disconnect the 4-P connector from the alternator. 

4. Remove the terminal nut and the BLK (WHT) wire 
from the B terminal. 

BLK: F22B1 engine 
WHT: Except F22B1 engine 

/ 
4-P CONNECTOR 

5. Loosen the through bolt, then loosen the adjust- 
ment locknut, and remove the adjusting bolt. 

ADJUSTMENT 

22 N.rn (2.2 k g f n ,  
ADJUSTMEN? LOCKNUT 

ADJUS~ING BOLT 

6. Remove the belt from the alternator. 

7. Remove the adjustment bolt and nut. 

8. Remove the through bolt, then remove the alterna- 
tor. 

9. After installing the alternator, adjust the alternator 
belt tension (see page 23-123, 124). 



Charging System 
- Alternator Overhaul P 

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

To  loosen the pulley locknut, use 10 m m  and 22 m m  
wrenches. If necessary, use an impact wrench. 

REAR BEARING 

\ ROTOR 
Test, page 23-122 

I STATOR 

SPACER 

BEARING DRIVE-END HC 

RETAINER Test, page 23-lzz  , 

/ 
l RING 

CAUTION: ~ o ' n o t  get grease 
or oil on the slip rings. 

STATOR THROUGH - 

I FRONT BEARING 

TERMINAL INSULATOR 

.LEY LOCKNUT 
N.m (11.5 kgfm, 

HOUSING 



- Rectifier Test c 
NOTE: The diodes are designed t o  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- 
nui ty  in  both directions wi th an ohmmeter that has 
diode checking capability; a total of 16 checks. 

1. Check for continuity in  each direction, between the 
B and P, and between the E (ground) and P termi- 
nals of each diode pair. All diodes should have con- 
tinuity in only one direction. 

2. If any of the eight diodes fails, replace the rectifier 
assembly. (Diodes are not available separately.) 

- Alternator Brush Inspection 1 
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. I 
Alternator Brush Length: 

Standard: 10.5 mm (0.41 in) 
Service Limit: 1.5 m m  (0.06 in) 

I f  the brushes are less than the service limit, replace 
the alternator brush assembly. 



- Stator Test - 

1. Check that there is corltinuity between each pair of 
leads. 

LEADS 

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. 



- Alternator Belt Inspection and Adjustr 

Deflection Method: 
Apply a force of 98 N (10 kgf, 22 Ibf), and measure the 
deflection between the alternator and the crankshaft pul- 
ley. 

Deflection: 10.5 - 12.5 m m  (0.41 - 0.49 in) 

NOTE: On a brand-new belt (one that has been run for 
less than five minutes), the deflection should be 8 - 
10 m m  (0.31 - 0.39 in) when first measured. If the belt is 
worn or damaged, replace it. 

THROUGH BOLT 
44 N.m (4.5 kgfm, 33 Ibf-ft) 

ADJUSTING 

I u\ 
ADJUSTMENT CRANKSHAFT 
LOCKNUT PULLEY 
22 N.m (2.2 kgfm, 16 Ibf-ft) 

If adjustment is necessary: 
1. Loosen the through bolt and adjustment locknut. 

2. Turn the adjusting bolt to  obtain the proper belt ten- 
sion, then retighten the nut and through bolt. 

3. Recheck the belt deflection. I 
NOTE: For the power steering pump belt adjust- 
ment, refer to section 17. 

nent (Without A/C) 

Belt Tension Gauge Method: 
Following the gauge manufacturer's instructions, attach 
the belt tension gauge to the belt, and measure the ten- 
sion. 

Tension: 290 - 440 N (30 - 45 kgf, 66 - 99 Ibf) 

NOTE: On a brand-new belt (one that has been run for 
less than five minutes), the deflection should be 540 - 
740 N (55 - 75 kgf, 120 - 170 Ibf) when first measured. If 
the belt is worn or damaged, replace it. 

BELT TENSION GAUGE 
(07JGG - 0010101 

\ ( > 'CRANKSHAFT 
PULLEY 

ADJUSTMENT 
LOCKNUT 
22 N.m (2.2 kgfm, 16 Ibf.ft) 

If adjustment is necessary: 
1. Loosen the through bolt and adjustment locknut. 

2. Turn the adjusting bolt to obtain the proper belt ten- 
sion, then retighten the nut and through bolt. 

3. Recheck the tension of the belt. 

NOTE: For the power steering pump belt adjust- 
ment, refer to section 17. 



Charging System 

r Alternator Belt Inspection and Adjustment (With A/CI I 
Deflection Method: 
Apply a force of 98 N (10 kgf, 22 Ibf), and measure the 
deflection between the alternator and the crankshaft pul- 
ley. 

Deflection: 8 - 10.5 mrn (0.31 - 0.41 in) 

NOTE: On a brand-new belt (one that has been run for 
less than five minutes), the deflection should be 5 - 
7 m m  (0.20 - 0.28 in) when first measured. If the belt is 
worn or damaged, replace it. 

THROUGH BOLT 
44 N m  14.5 kgf.rn, 33 Ibf4-t) 

ADJUSTING / 

22 N m  (2.2 kgfm, 16 IbfW \ 
A/C COMPRESSOR 

If adjustment is necessary: 
1. Loosen the through bolt and adjustment locknut. 

2. Turn the adjusting bolt to  obtain the proper belt ten- 
sion, then retighten the nut and through bolt. 

3. Recheck the belt deflection. 

NOTE: For the power steering pump belt adjust- 
ment, refer to section 17. 

Belt Tension Gauge Method: 
Following the gauge manufacturer's instructions, attach 
the belt tension gauge to the belt, and measure the ten- 
sion. 

Tension: 440 - 590 N (45 - 60 kgf, 99 - 132 Ibf) 

NOTE: On a brand-new belt, (one that has been run for 
less than five minutes), the tension should be 950 - 
1150 N (95 - 115 kgf, 209 -- 254 Ibf) when first measured. 
If the belt is worn or damaged, replace it. 

THROUGH BOLT 
44 N.rn (4.5 kgfm, 33 IbfW 

\ BELT TENSION GAUGE 

ADJUSTMENT 
\ 

CRANKSHAFT 
LOCKNUT PULLEY 
22 N.rn (2.2 k g f m ,  16 Ibf-ft) 

If adjustment is necessary: 
1. Loosen the through bolt and adjustment locknut. 

2. Turn the adjusting bolt to  obtain the proper belt ten- 
sion, then retighten the nut and through bolt. 

3. Recheck the tension of the belt. 

NOTE: For the power steering pump belt adjust- 
ment, refer to section 17. 



Fan Controls I3 
r Component Location Index I 

NOTE: LHD 

COOLANT TEMPERATURE (ECTI 
SWITCH B 
Test, page 23-129 
Removal, section 10 

Radiator Fan Control: 
When the engine coolant temperature is above approximately 106°C (223°F) after the engine has stopped, the radiator fan 
will run for about 15 minutes. Engine coolant temperature (ECT) switch A is in the thermostat housing. ECT switch B is 
located behind the water outlet housing. The radiator fan control module is located behind the glove box. 



Fan Controls 
- Circuit Diagram 

NOTE: Different wires with the same color have been given a number suffix to  distinguish them (for example, WHT ' 
and WHT are not the same). 

x No.15 1100AI: F22B1 en ine 
No.15 BOA) : Except ~2%B1 engine 

BATTERY 

G201 GlO l  G301 G402 
G404 



- Troubleshooting 

NOTE: The numbers in the table show the troubleshooting sequence. 

1 *2: Except KH model 



Fan Controls 

r Radiator Fan Control Module 
Terminals 1 

RADIATOR FAN 
CONTROL 
MODULE 

View 
side 

NOTE: See section 22 for the input test. I 
Terminal Wire Connects t o  

*I:  KH model 
"2: Except KH model 

GI (Control module reset 

- Fan Motor Test 

1. Disconnect the 2-P connectors from each fan motor. 

CONDENSER FAN MOTOR RADIATOR FAN MOTOR 

View from terminal side 

2. Test the motor by connecting battery power to the 
A terminal, and ground the B terminal. 

3. If the motor fails to run or does not run smoothly, 
replace it. 



- Engine Coolant Temperature (ECT) Switch Test I 
NOTE: Bleed air f rom the cooling system after installing 
the engine coolant temperature (ECT) switch (see sec- 
t ion 10). 

1. Remove ECT switch A f rom the thermostat housing 
and ECT switch B f rom the water outlet housing. 

2. Suspend each ECT switch in  a container o f  water or 
engine oil as shown. 

NOTE: The illustration shows ECT switch A. 

or 
OIL 

3. Heat the water or engine oil, and check its tempera- 
ture with a thermometer. 

4. Check each ECT switch for continuity between the A 
and B terminals according t o  the table. 

2' -7'C (36' -45'FI.lower than 
the temperature when ~t goes on 

I I O F F I  
4' -9OC (39'-48'F),lower than 
the temperature when ~t goes on 

Terminal 
A 

Operation 
B 

Temperature 

I I 



Gauge Assembly 

r Component Location Index 

NOTE: LHD type is  shown, RHD type is similar. 

f UEL GAUGE SENDING UNIT 
Test, page 23-1 42 

\ 

GAUGE ASSEMBLY 
Gaugerrerminal Locations Index, page 23-131 
Removal, page 23-134 
Bulb Locations, page 23-136 
Disassembly, page 23-137 

1 

'CH 



CONNECTOR "B" CONNECTOR "C" 



Gauge Assembly 

r Circuit Diagram 

UNDER-HOOD FUSEIRELAY BOX IGNITION 
BATTERY SWITCH 

x No.15 No.18 150A) 

No.35 11 5AI 

+ No. 15 (100A): F22B1 engine 
No. 15 (BOA) : Except F22B1 engine 

+ 1: KG and KE models 
+ 2: KH model 
+ 3: KH and KE models 

BLKIWHT BLKIYEL 
I I 

No.l 
UNDER-DASH 

(10A) 

I 
TURN SIGNAL1 4 I YEL 
HAZARD WARNING 
SWITCH 

No.19 (20A) , SRS 
FUSE 

Y Y Y 
BLKIYEL REDIYEL GRNIBLU GRNlYEL WHTIGRN BLUIRED YEL Y BLU 

A5 GAUGE ASSEMBLY ----------- A1 2 .------ 

LIGHT LIGHT 

INDICATOR - A LIGHT - 
(1.4W) 

A2 
--7----- --------- 

WHTIBLU ORNWHT BLK WHTIRED GRNIRED REDIBLU 

* 2 
r - -  ---------1 

ECM 

HAZARD WARNING ALTERNATOR DIMMER 
RELAY SWITCH 

(KG and KE models) 

GRNlRED 

GRNIRED 

SAFETY INDICATOR 
(KG and KE models) 

I 
I 
I 
I 
I 
I 
I 
I 

a 
I 
I 

- - - I - I 
I - I 

G402 G401 I G501 I 
G404 G403 L- - - - - - - - - - - J  



COMBINATION IGNITION CONTROL 
LIGHT SWITCH MODULE (ICM) 

(KH and KE models) 

DASH LIGHTS 
BRIGHTNESS 
CONTROLLER 

) SENDING UNIT 

VEHICLE SPEED 
SENSOR (VSS) 



Gauge Assembly 

CAUTION: 
All SRS electrical wiring harnesses are covered with 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 

I ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical to LHD type. 

CONNECTOR "A" (Carries the SRS indicator signal) 

/ 

SRS MAlN HARNESS 
(Covered with yellow insulation) 

1. Remove the rear console. 

CUP 
HOLDER 

/ 

2. Remove the front console panel. 

FRONT CONSOLE PANEL 

CONNECTORS 

ASHTRAY 

3. Remove the stereo radio/cassette player. 

4. Remove the switches from the instrument panel. 

INSTRUMENT 
PANEL 

BRIGHTNESS 
*5-P \ CONTROLLER 1 CONNECTOR 

1 6-P 
SUNROOF/*CRUISE MAlN CONNECTOR 
SWITCH 

*: KH and KE models 



5. Remove the instrument panel. 
If necessary, disconnect the air mix control cable 
from the heater unit (see section 21). 

INSTRUMENT PANEL 

6. Remove the four screws, and spread a protective 
cloth on the upper column cover. 

7 .  Tilt the steering wheel down with the tilt adjustment 
lever. 

PROTECTIVE CLOTH 

8. Pry the gauge assembly out, and disconnect the 
connectors. 

9. Carefully remove the gauge assembly. 

10. Install in the reverse order of removal. 



Gauge Assembly 
- Bulb Locations 

GAUGE LlGHT 

HIGH BEAM INDICATOR LlGHT (1.4 W) 

BRAKE SYSTEM 
LIGHT (1.4 W) SEAT BELT REMINDER LIGHT (1.4 W) 

LEFT TURN SIGNAL INDICATOR LIGHT (1.4 W) 
RIGHT TURN SIGNAL INDICATOR LIGHT (1.4 W) 

CHARGING SYSTEM LlGHT (1.4 W) 

LOW OIL PRESSURE 
INDICATOR LIGHT (1.4 W) CRUISE INDICATOR LIGHT (1.12 W) 

(KG and KE models) 

MALFUNCTION INDICATOR LAMP (1.4 W) 

I 

A/T GEAR POSITION INDICATOR (1.12 W x 7) 



- Disassembly 

TACHOMETER MOUNTING SCREW (x 3) 

ENGINE COOLANT 
TEMPERATURE (ECT) 
GAUGE 
MOUNTING SCREW (x 31 

U 
J 

FUEL GAUGE 
MOUNTING SCREW Ix 3) 

BULB 

HOUSING 

FUEL GAUGE 
Test, page 23-141 

Specification, page 23-131 



Troubleshooting 

NOTE: The numbers in the table show the troubleshooting sequence. 

VSS Input Test (At harness side of 3-P connector) 

No. Wire Test condition Test: Desired result Possible cause if result is not obtained 

Item to be inspected + 

a, Q -0 

5 C a, . - .,- 
5 -z gj .G - 0 rn k 
a 0  
V) 1 -, 
3 5 5 
Z $ $ 5  o a, z %' L - ~ c n  r 

5 
c 

- 3  L 2 7 3  t U 

C 
- a, 
c - 3 a, 8 2  2 - 

6 :  . 
2-0 0 .- -0 2 -,a v, 
r L  o o, 

.- 
Symptom 

m e  3 
m = r  cn s & 3 g 0 . 3  > 

Odometer and trip meter work, but speedometer does not. 

Speedometer works, but odometer and trip meter do not. 

Speedometer, odometer, and trip meter do not work. 

NOTE: A short to ground in the ORN wire can be caused by a short in any component connected to it. 

VSS Test 
Speedometer does not work. 

1 

1 

2 

3 

1. Inspect No. 1 (10 A) fuse in the under-dash fuse/relay 
box before testing. 

2. Disconnect the 3-P connector at the VSS. 
3. Turn the ignition switch ON (11).  
4. Measure voltage between the YEL wire terminal and 

the BLK wire terminal in the harness side of the 3-P 
connector. 
Is there battery voltage? 

Under all conditions 

Ignition switch ON (11) 

Ignition switch ON (11) 

BLK 

YEL 

ORN 

(To next page) 

1 

(To next page) 

Check for continuity to ground: 
There should be continuity. 

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

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

V ~ e w  from wire s ~ d e  

- 

An open in the wire 
Poor ground (G101) 

Blown No. 1 (10 A) fuse 
Short to ground 

Short to ground 
An open in the wire 

2 

1 2  

2 

3 

3 



(From previous page) ( f rom previous page) 

YES N 0 

1. Check for continuity between the BLK terminal 
and body ground. 
Is there continuity? 

YES N 0 

Repair open between VSS and ground G101. 

WHT TEST HARNESS 
Repair open in the YEL wire, between the VSS and 
the under-dash fuselrelay box. 

TEST HARNESS 

1. Measure voltage between the ORN and the BLK wire 
terminals. 
Is there about 5 V? 

'07LAJ-PT3 

YES N 0 

Repair open in the ORN wire or short to body ground. 

1. Connect the Test Harness (07LAJ - PT30200) between 
the VSS and the engine wire harness. 

2. Raise the front of the car, and support it with safety 
stands. 

3. Connect the GRN Test Harness clip t o  the positive 
probe of  a voltmeter, and connect the RED Test 
Harness clip to the negative probe. 

4. Put the car in  neutral with the ignition switch ON (11). 
5. S l ow l y  rotate one whee l  w i t h  t he  o ther  whee l  

blocked. 
Does voltage pulse from 0 to  about 5 V? 

PROTECTIVE 

VSS GRN TEST HARNESS CLIP 

YES NO 

Replace the VSS (see page 23-140). I View from wire side 

1. Disconnect the 16-P connector at the speedometer. 
2. Touch a probe to the ORN wire, and connect i t  t o  

body ground through a voltmeter. 
3. S low l y  rotate one whee l  w i t h  t he  o ther  whee l  

blocked. 
Does the meter indicate pulsing voltage? 

16-P 
CONNECTOR 

YES NO 

Repair open in the ORN wire between the 
VSS and the speedometer. 

Replace the speedometer. 

1. Disconnect the Test Harness. 
2. Reconnect the 3-P connector at the VSS. 



Vehicle Speed Sensor (VSS) 

r Rep'acement t 
1 .  Disconnect the 3-P connector f rom the vehicle 

speed sensor (VSS). 

I 2. Remove the mounting bolts, then remove the VSS. 

NOTE: The VSS drive link is a very small part, be 
careful not to lose it. 

I 3-P CONNECTOR I 

3. Install in the reverse order of removal. 

Engine Low Oil Pressure 
Indicator System 
- Switch Test - 

1. Remove the YELIRED wire from the engine oil pres- 
sure switch. 

2. Check for continuity between the positive terminal 
and the engine (ground). 

There should be cont inui ty  w i t h  the  engine 
stopped. 
There should be no continuity when the engine 
runs. 

POSITIVE 
ENGINE OIL TERMINAL ::FED 
PRESSURE SWIT,CH / I 

/ 
OIL FILTER 

3. If the switch fails to operate, check the engine oil 
level. If the engine oil level is OK, check the engine 
oil pressure and, if necessary, inspect the oil pump 
(see section 8). 



Fuel Gauge 
- Gauge Test 

NOTE: Refer to page 23-133 for the fuel gauge system 
circuit. 

1. Check the  No. 1 (10  A) fuse in the under-dash 
fuselrelay box before testing. 

2. Remove the access panel from the floor. 

3. Disconnect the 3-P connector from the fuel gauge 
sending unit. 

PANEL 

View from 
wire side 

4. Connect t he  vo l tmeter  pos i t i ve  p robe t o  the  
YELIBLU terminal and the negative probe to the 
BLK terminal, then turn the ignition switch ON (11). 
There should be between 5 and 8 V. 

If the voltage is as specified, go to step 5. 
If the voltage is not as specified, check for: 
- An open in the YELIBLU or BLK wire 
- Poor ground (G751) 

5. Turn the ignition switch OFF. Attach a jumper wire 
between the YELIBLU and BLK terminals, then turn 
the ignition switch ON (11). 
Check that the pointer of the fuel gauge starts mov- 
ing toward the "F" mark. 

CAUTION: Turn the ignition switch OFF before the 
pointer reaches "F" on the gauge dial. Failure t o  do 
so may damage the fuel gauge. 

NOTE: The fuel gauge is a bobbin (cross-coil) type, 
hence the fuel level is continuously indicated even 
when the ignition switch is OFF, and the pointer 
moves more slowly than that of a bimetal type. 

If the pointer of the fuel gauge does not move at 
all, replace the gauge. 
If the gauge is OK, inspect the fuel gauge send- 
ing unit. 



Fuel Gauge 
- Sending Unit Test 

DO not smoke while working on the fuel 
system. Keep open flames away from your work area. 

1. Open the trunk. 

2. Remove the fuel tank access panel. 

3. With the ignition switch OFF, disconnect the 3-P 
connector from the fuel gauge sending unit. 

ACCESS 

4. Remove the five nuts, and take the fuel gauge send- 
ing unit out of the fuel tank. 

5. Measure the resistance between the A and B termi- 
nals at E (EMPTY), 1/2 (HALF FULL) and F (FULL) by 
moving the float. 

I Float Position I E 1 112 1 F I 
I Resistance (Q)  1 105 - 110 1 25.5 - 39.5 1 3 - 5 1 

Top of the workbench (Bottom of the fuel tank) 

If unable to obtain the above readings, replace the 
fuel gauge sending unit. 



Low Fuel Indicator System 
- lndicator Light Test 

NOTE: Refer to page 23-133 for the diagram of the low 
fuel indicator circuit. 

1. Park the car on level ground. 

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

2. Drain the fuel into an approved container. 
Then install the drain bolt with a new washer. 

3. Add less,than 8.6 O (2.2 U.S. Gal, 1.9 Imp. Gal) of 
fuel, and turn the ignition switch ON. 
The low fuel indicator light should come on within 
four minutes. 

LOW FUEL INDICATOR LIGHT 

If the light goes on within four minutes, go on to 
step 5. 
If the light does not go on within four minutes, 
go on to step 4. 

4. Remove the fuel tank access panel, and disconnect 
the 3-P connector from the fuel gauge sending unit. 
Connect the LT GRNIRED terminal to  the BLK termi- 
nal with a jumper wire. 

If the light comes on, the problem is the sending 
unit. 
If the light does not come on, the problem is an 
open i n  the LT GRNIRED wi re  t o  the gauge 
assembly, no power to the gauge, a bad bulb, or 
poor ground. 

PANEL 

View from 
w i re  side 

5. Add one more gallon of fuel [approx. 4 P (0.9 Imp. 
Gal, 1.1 U.S. Gal). 
The light should go off within four minutes. 



Engine Coolant Temperature 

r Gauge Test 

NOTE: Refer t o  page 23-133 for the wiring description of 
the engine coolant temperature (ECT) gauge circuit dia- 
gram. 

1. Check the No. 1 (10 A) fuse in the under-dash fuse/ 
relay box before testing. 

2. Make sure the ignition switch is OFF, then discon- 
nect the YEUGRN wire from the ECT gauge sending 
unit and ground it with a jumper wire. 

\ - .cTsLru. u.,T 
RED WIRE 

3. Turn the ignition switch ON. 
Check that the pointer of the ECT gauge starts rnov- 
ing toward the "H" mark. 

CAUTION: Turn the ignition switch OFF before the 
pointer reaches "H" on the gauge dial. Failure to do 
so may damage t he  gauge. 

If the pointer of the gauge does not move at all, 
check for an open i n  the YELIGRN wire. 
If the wires are OK, replace the ECT gauge. 

I f  t he  ECT gauge works, test the ECT sending 
unit. 

23-1 44 

(ECT) Gauge 
- ECT Sending Unit Test 

1. Disconnect the YELIGRN wire f rom the ECT sending 
unit. 

2. With the engine cold, use an ohmmeter to  measure 
resistance between the positive 'terminal and the 
engine (ground). 

3. Check the temperature of the coolant. 

4. Run the engine and measure the change in  resis- 
tance wi th  the engine at operating temperature (the 
radiator fan comes on). 

5. If the obtained readings are substantially different 
f rom the specifications above, replace the sending 
unit. 

85°C (185°F) - 
100°C (21 2°F) 

49 - 32 

I Temperature 

Resistance (0) 

56°C (133°F) 

142 



BRAKE LEVER UP 

\ Terminal 

Position 

BRAKE LEVER UP 

BRAKE LEVER DOWN 

Brake System Indicator 
- Parking Brake Switch Test 

1. Remove the rear console and disconnect the con- 
nector f rom the switch. 

2. Check for continuity between the terminals in  each 
switch position according t o  the table. 

r Brake Fluid Level Switch Test 1 

Positive Terminal 

0 

1. Remove the  reservoir  cap. Check tha t  t h e  f loat  
moves u p  and down freely; if i t  doesn't, replace the 
reservoir cap assembly. 

Body Ground 

0 

1 2. Check for continuity between the terminals in  each I 

Position 

RESERVOIR l CAP 

\ 

h contacts closed 
when float drops. 

UP POSITION 
\ 

Switch contacts closed 
when float drops. 

Switch contacts open at 
proper f luid level. 



Interlock System (KH model) 

r Component Location Index 

CAUTION: 
All SRS electrical wiring harnesses are covered with 
yellow insulation. 

a Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
i t  has an open circuit or damaged wiring. 

' SRS MAIN HARNESS 
[Covered with yellow insulation) 

KEY INTERLOCK SOLENOID 
and KEY INTERLOCK SWITCH 
(In the steering lock assembly) 
Test, page 23-151 

I 

/ Test, page 23-168 
INTERLOCK CONTROL UNIT Replacement, page 23-169 
Input Test, page 23-150 



- Description 

The car is equipped w i th  the following devices t o  prevent inadvertent shifting: I 
Key cylinder with interlocked ignition key (Key Interlock System) 
Shift lever with shift lock (Shift lock System) 

Key Interlock System: 
When the shift lever is in any other position than rn or is not securely locked in rn (shift lock pin switch is ON), a solenoid 
is activated, making it impossible to remove the ignition key from the ignition switch. 
To be able to remove the key, the shift lever must be in and must be securely locked in this position (shift lock pin 
switch must be turned off by the lock pin). BATTERY 

INTERLOCK LEVER 
I 
I 
I 

I 
L -------------- J -------- 

INTERLOCK 
CONTROL 
UNIT : 

PUSH 

ON: LOCK 
OFF: UNLOCK 

KEY 
INTERLOCK 
SWITCH 

POSITION 1 PIN 
SWITCH 

- The shift lever is in  any other pos and the shift lock pin switch is ON: - 

LOCK 
SHIFT LOCK 
PIN SWITCH (ON) 

SHIFT LOCK LEVER 

The shift lever is in  rn and the shift lock pin switch is OFF: 
LOCK 

SHIFT LOCK 
PIN SWITCH (OFF) 

SHIFT LOCK LEVER 

(cont'd) 



Interlock System (KH model) 
- Description (cont'd) 

Shift Lock System: 
The shift lock system prevents the shift lever from moving to  or  from position unless you step on the brake pedal. 

NOTE: 
The shift lever cannot be shifted when the brake pedal and the accelerator are depressed at the same time. 
In case of system malfunction, the shift lever can be released by pushing a key into the release slot near the shift lever. 

THROTTLE 
POSITION (TP) 

BATTERY SENSOR BATTERY 

r - - - - - - ' - - I  
I 
I 
I 
I 
I 
I 

TRANSMISSION I 
CONTROL MODULE L -----..-- J 
(TCM) 

r\ 

Y ----- 

INTERLOCK , 

:""OL L -------- 
A/T GEAR 
POSITION SWITCH 
(In Positionm: ON) 

- 

KEY 

LOCK LEVER 

SOLENOID 
(OFF: L O C K ) .  (ON: UNLOCK) 

23- 148 



- Circuit Diagram 

NOTE: Several different wires have the same color. They have been given a number suffix to  distinguish them (for 
example, GRN/WHT1 and GRN/WHT2 are not the same). 

BATTERY 

* No. 15 1100A) : F22B1 engine 
UNDER-HOOD FUSEIRELAY BOX No. 15 (80A) : Except F22B1 engine 

WHTIYEL = - 
* No. 15 No.18 (50AI 

WHT 

IGNITION 
SWITCH 

WHTIYEL 

BLKNEL WHTlYEL 

WHTIYEL "'"- f BRAKE 

HORN CIRCUIT 

FUSE/ 
RELAY SWITCH 
BOX 

SWITCH 
THROTTLE 

t 1 
GRNMIHT , POSITION ITP) 

Built into KEY 
steering INTERLOCK Cock ] 4 SOLENOID - - 

7 6 
SOLENOID REDIBLK 
(ON : UNLOCK) 

WHTIRED WHTIBLU GRN , WHTIGRN GRNIWHT ' 
I 

------- 
UNIT 

. ECM 

BRAKE LIGHTS 
CRUISE CONTROL 

INTERLOCK : 
CONTROL 

. ABS CONTROL 

UNlT -------- UNIT 
SHIFT LOCK 
CIRCUIT 

I A l l  GEAR -- 
UNIT POSITION 

4 1 INDICATOR 

BLK WHTIBLK GRNNVHT 

SWITCH 



Interlock System (KH model) 
- Control Unit Input Test 

1. Disconnect the 8-P connector f rom the interlock 
control unit. 

INTERLOCK CONTROL UNIT 
2. Inspect the connector and socket terminals to be 

sure they are all making good contact. 
I f  the terminals are bent, loose or corroded, 
repair them as necessary, and recheck the sys- 
tem. 
I f  the terminals look OK, make the fo l lowing 
input tests at the connector. 
- If a test indicates a problem, find and correct 

the cause, then recheck the system. 
- If all the input tests prove OK, substitute a 

known-good control unit, and recheck the sys- 
tem. If the check is OK, the control unit must 
be faulty; replace it. 

NOTE: If the shift lock solenoid clicks when the igni- 
tion switch is turned ON (11) and you step on the brake 
pedal (with the shift lever in m), the shift lock system 
is electronically normal; if the shift lever cannot be 
shifted from m, test the A / l  gear position switch as GRN/WHT2 

described on page 23-168, and see section 14. 
View from wire side 

Shift Lock System: 
No. Wire Test condition Test: Desired result Possible cause if result is not obtained 

I i 
I 

2 

An open in the wire 

Ignition switch ON (11). 
brake pedal pushed 

WHTIGRN 

3 

Key Interlock System: 

GRN/WHT2 

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

Ignition switch ON, 
brake pedal and accel- 
erator pushed at the 
same time 

GRN 

Shift lever in 1 2 G R N W H F I  

Blown No. 30 (20 A) fuse in the 
under-hood fuselrelay box 

Shift lever in  

No. Wire Test condition Test: Desired result Possible cause if result is not obtained 

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

Ignition switch ON (11) 

1 

Ignition switch turned 
to ACC (I), the key 
pushed all the way in 

WHTIBLU 

Faulty transmission control module 
' Faulty brake switch 

Faulty throttle position (TP) sensor 
An open in the wire 

Check for continuity to ground: 
There should be continuity. 

Check for continuity to  ground: 
There should be continuity. 

Shift lever in @, push 
button pressed 

Faulty A/T gear position switch 
Poor ground (G402, G404) 

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

BLK 

Faulty A/T gear position switch 
Poor ground (G402, G404) 
An open in the wire 1 

Shift lever in @, push I WHTIBLK +--- 

An open in the wire 

Blown No. 1 (10 A) fuse 
Faulty shift lock solenoid 

button released 

Under all conditions 

I Check for voltage to ground: I Blown No. 30 (20 A) fuse in the I I There should be battery voltage. I under-hood fusefrelay box I 

Check for continuity to  ground: 
There should be continuity. 

Faulty steering lock assembly (key 
interlock solenoid) 

Poor ground (G402, G404) 
An open in the wire 

Check for continuity to ground: 
There should be continuity. 

An open in the wire 

Faulty shift lock pin switch 
Poor ground (G402, G404) 

Check for continuity to ground: 
There should be no continuity. 

An open in the wire 

Faulty shift lock pin switch 
Short to ground 



- Key Interlock Solenoid Test I 
CAUTION: 

All SRS electrical wiring harnesses are covered w i th  
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly i f  
it has an open circuit or damaged wiring. 

w X SRSMAIN HARNESS 
(Covered with yellow insulation) 

2. Disconnect the 8-P connector f rom the main wire 
harness. 

View from wire side 

1. Remove the dashboard lower cover and knee bol- 
ster. 

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

Terminal 

Position 

4. Check that the key cannot be removed with power 
and ground connected to the No. 4 and No. 7 termi- 
nals. 

If the key cannot be removed, the key interlock 
solenoid is OK. 
If the key can be removed, replace the steering 
lock assembly (the interlock solenoid is not avail- 
able separately). 



Interlock System (KH model) 

r Shift Lock Solenoid TestIReplacement 1 
1 Test: 

1. Remove the front console, then disconnect the shift 
lock solenoid 3-P connector from the main wire har- 
ness. 

NOTE: Do not connect power to the B (-) terminal 
(reverse polarity) or you wi l l  damage the diode 
inside the solenoid. 

2. Connect bat tery power t o  the A te rmina l  and 
ground to  the B terminal momentarily. Check the 
solenoid. If it does not work, replace it. 

NOTE: 
When the shift lock solenoid is ON, check that 
there is a clearance of 3.9 +_ 0.5 mm (0.15 k 0.020 
in) between the top of the shift lock lever and the 
lock p in groove (see clearance check on  this 
page). 
When the shift lock solenoid is OFF, make sure 
that the lock pin is blocked by the shift lock lever. 
If it is not, adjust the position o f  the shift lock 
solenoid. 

SHIFT LOCK 
SOLENOID 

I 
3-P 
CONNECTOR 

Replacement: 

1. Remove the solenoid pin. 

2. Remove the  sel f - lock ing nu ts  and sh i f t  lock 
solenoid. 

SELF-LOCKING 
NUTS 
Replace. 
9.8 N-rn 
(1.0 kgf.m, 7.2 Ibf-ft) 

SHIFT LOCK 11 :I: 

3. Install the new shift lock solenoid i n  the reverse 
order of removal, and adjust its position. 

When the shift lock solenoid is ON, check that 
there is a clearance of 3.9 f 0.5 mrn (0.15 +_ 0.020 
in) between the top of the shift lock lever and the 
lock pin groove, and tighten the self-locking nuts. 

NOTE: Use brand-new self-locking nuts. 

3.9 k 0.5 mm (0.15 f 0.020 in) 

LOCK PIN 
SHIFT LOCK 
LEVER 

LOCK PIN 
GROOVE 

When the shift lock solenoid is OFF, make sure 
that the lock pin is blocked by the shift lock lever. 

NOTE: Test the solenoid after you assembled it. 

LOCK PIN \ S F Z L O C K  



- Shift Lock Pin Switch Test 1 
1. Remove the rear console (see page 23-134). I 
2. Remove the front console panel. I 
3. Remove the stereo radio/cassette player (see page 

23-222). 

4. Remove the front console (see section 20). I 
5. Disconnect the shift lock pin switch 2-P connector 

from the main wire harness. 

Terminal 
A B 

Position 

Pressed 0 0 
Push 
button 

Released 

(R) PRESS 

terminal side 

CONNECTOR 

- Shift Lock Pin Switch Replacement 1 
1. Remove the rear console (see page 23-134). 

2. Remove the front console panel. 

FRONT CONSOLE PANEL 
CONNEFTORS 

ASHTRAY 

CONNECTOR 
V 

3. Remove the stereo radiolcassette player (see page 
23-222). 

4. Remove the front console (see section 20). 

5. Disconnect the shift lock pin switch 2-P connector 
f rom the main wire harness. 

6. Remove t h e  se l f - lock ing n u t  and sh i f t  lock p i n  
switch. 

2-P 
CONNECTOR 

/ 
SHIFT \ 

\ E:lr SELF-LOCKING NUT 
Replace. 
3 N.m (0.3 kgf.m, 2.2 1bf.e) 



Safety lndicator 
n - ---.- - -_ _ ._I . L' . . - bornponenr Locauon rnaex 

CAUTION: 
All SRS electrical wiring harnesses are covered wi th 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

NOTE: The illust shows LHD type. RHD type is 
symmetrical to  LH 

SAFETY INDICATOR 
.Troubleshooting, page 23-159 

Input Test, page 23-160 SRS MAIN HARNESS 
Bulb Replacement, page 23-159 (Covered with yellow insulation) 

PASSENGER'S DOOR SWITCH 

TRUNK LIGHT 
Test/Replacement page 23-206 

TRUNK LATCH SWITCH 
Test/Replacement, page 23-206 

BRAKE LIGHT 
FAILURE SENSOR 
Test, page 23-162 

- uescrlptlon 

Safety lndicator System: 
Bulbs are used to indicate when the trunk lid or a door is not fully closed, or when a brake light is faulty. The bulbs will 
remain ON for about two seconds after the ignition switch has been turned ON (11) to show that the system circuit is func- 
tioning. 

Brake Light Bulb Failure Indicator: KH and KE models 
If all brake light bulbs are OK, the indicator light stays off because the WHTfGRN wire is constantly being grounded by the 
brake light failure sensor. With the brake light off, the ground is provided through the diode, the failure sensor relay coil, 
and the bulb filaments. With the brake light on, both relays in the sensor, connected in series, supply ground. If either of 
the two bulbs is not working, the chain is broken and the WHTIGRN wire is not being grounded. The indicator light comes 
on. 

Brake Light Bulb Failure Indicator: KG model 
When the ignition switch is turned ON, the brake indicator light stays on. 
When the brake pedal is depressed once, the brake indicator light should go out. If there is defect in the brake system 
(blown fuse, faulty brake light switch, open or short circuit and blown bulbs), the brake indicator light stays on with the 
brake pedal operated. 



- Circuit Diagram (KG and KE models) 
UNDER -HOOD FUSEIRELAY BOX 

BATTERY 
No.30 (20A) 

Y EL 
SAFETY INDICATOR 

CEILING ----- 

SAFETY INDICATOR CIRCUIT (PRINTED CIRCUIT BOARD) 

----- 

BLK 

+ 3 

INTEGRATED 
CONTROL UNlT 
COURTESY LIGHT 

GRNIORN 

INTEGRATED 

TRUNK 
+ 1 + 2 

- -  :-I-: 
SWITCH SWITCH 

IT I I T  I T - - Q - 
I I G401 1 G551 
I I I G403 I 

G404 

L - - 4  L - - A  + 1 : With sunroof * 3: KG model 
+ 2: Without sunroof * 4: KE model (cont'd) 



* 1: KG model 
* 2: KE model 



- Circuit Diagram (KH model) 

UNDER-HOOD FUSEIRELAY BOX 
BATTERY 

@ BLK 
No.30 (20A) 

WHTIYEL , 

* No.15 N0.18 (50A) wHTe BLKIYEL No.1 l lOA) 
WHTIYEL 

b 
, HORNS 

INTERLOCK 
CONTROL 
UNIT 

EL 
B6 ----- 

UNDER- DASH 
IGNITION FUSEIRELAY 
SWITCH BOX 

- WHTIBLU - 
* No. 15 (100A) : F22B1 engine 

WHTIBLU 
No.15 (80A) : Except F22B1 engine 

1 
SAFETY INDICATOR Y 

SAFETY INDICATOR CIRCUIT (PRINTED CIRCUIT BOARD) 1 
BRAKE 

I 
INDICATOR 
LIGHT 
(0.84W) l 

84 
- - 

- BLKIWHT I i 
t-1 INTEGRATED 83 i - - 1 85 ---- .--- 813 

CEILING (In the gauge assembly) - - - - - - - _ _  
LIGHT 

CONTROL UNlT 
. COURTESY 

B10 

* 3 

- -  

IT 

LIGHT GRNIRED GRNIORN 

Y 
GRNIWHT 1 b:;;xtj 

GRNIRED + 1 

INTEGRATED 
CONTROL UNlT 
COURTESY LIGHT 

y GRNIORN 4 b 

TRUNK 

* 4 8 SWITCH LATCH r-l-: PASSENGER'S DRIVER'S 
1 I BLK : BLK DOOR DOOR SWITCH SWITCH 

I d  d  
I IT I T 

-L i - - - 
I G401 : G551 
I I I G403 I 

G402 

* 3: With sunroof G404 
L - - A  L - - J  * 4: Without sunroof (cont'd) 



Safety Indicator 
- Circuit Diagram (KH model cont'd) 

previous page A rn WHTNEL 

0 BRAKE 
SWITCH 

GRNNVHT 

::!ous page WHTIGR 

----- 
TRANSMISSION CONTROL 
MODULE ITCM) 
CRUISE CONTROL UNlT 
ABS CONTROL UNlT 

LEFT 
TAILLIGHT 

1 
- - 

G551 G501 



- Troubleshooting 

NOTE: 
The numbers in the table show the troubleshooting sequence. 
Make sure that the ceiling light bulb and the trunk light bulb are not blown. 

* I :  KG and KE models "2: KH model 

r Bulb Replacement 
PRINTED CIRCUIT BOARD 

1. Remove the gauge assembly (see page 23-;34). 

2. Remove the printed circuit board from the 
housing (see page 23-137). 

3. Remove the bulb. 

c 0 .- Y 

Item to be inspected 

- 
X 

2 
> m - 
2 

2 3  
z 
'-? 

d B  

-0 w 
C 
0 w 

C 
0 
0 V )  . - 
TI 

Z 
w V )  

0 
0 - 

G 
22 
4- 

2 
.- 
L 

E! 
9 
.- 
5 
(TI 
cn 

2 

2 

2 

2 

1 2 3  

- 
x 
S 
> 
s 

a ?  
g2;p  

a <  
q 0 

o a r - 0  
- 5  

F P 

r 

- 2 
m  

1 2  

3 

3 

1 3 2  

Z s Z 3  

.- s 
3 

.- y 2 
0 2 
C '- 

E; 0 ,- 

YEL 

GRN/ORN 
or 

GRNIRED 

ORN 

WHTIGRN, 
*I GRN2 or 
*2 GRN 

- 

B L W H T  

J= 

z 
5 
$ 

1 

d z  
r a ,  

e - 
ccu 

- C  
Symptom m = m =  

L 

a 
a v) 

? 
- .- 
03 

: g , $ :  
a 

m  

1 

3 e 
m 
L 

O 

a 

G402 
G404 

G551 

~ 4 0 4  
or 

G551 

No indicators operate. 

Indicator lights do not come on when the ignition 
switch is turned to ON (11). 

Door indicator light does not come on with doors 
open. 

Trunk indicator light does not come on with trunk 
lid open. 

Brake indicator light does not come on with blown 
brake light bulb. 

Brake indicator light remains on with good brake 
light bulbs. 

Ceiling light does not come on with door open 
(with switch in middle position). 

+ c w  
0 

2 
g 
CI 

1 

1 



Safety lndicator 

r lndicator Input Test 

CAUTION: CONNECTOR "A" (Carries the SRS indicator signal) 
All SRS electrical w i r ing harnesses are covered w i t h  
yel low insulation. 
Before disconnecting any par t  of  t he  SRS wi re  har- 
ness, connect the  short  connectors. 
Replace the  entire affected SRS harness assembly i f  
it has an  open circuit or damaged wir ing. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical to LHD type. 

1. Remove the gauge assembly from the dashboard 
(see page 23-134), and disconnect the 22-P connec- 
tor from the gauge assembly. 

2. Inspect the connector and socket terminals to be 
sure they are all making good contact. 

I f  the terminals are bent, loose or  corroded, 
repair them as necessary, and recheck the sys- 
tem. 
I f  the terminals look OK, make the fol lowing 
input tests at the connector. 
- If any test indicates a problem, find and cor- 

rect the cause, then recheck the system. 
- If all the input tests prove OK, the printed cir- 

cuit board A must be faulty; replace it. 

* I :  GRNIRED1 (KG model) 
GRNIRED IKH model) 
GRNIORN (KE model) 

*2: GRNIORN (KG and KH models). 
GRNIRED1 (KE model) 

'3: GRN' (KG model) 
*4: GRN/RED2 (KG and KE models) 

\ 
SRS MAIN HARNESS 
(Covered with yellow insulation) 

View from wire side 

ORN 



No. Wire Test condition Test: Desired result Possible cause if result is not  obtained 

Poor ground (G402, (3404) 
An open in the wire 

Blown No. 1 (10 A) fuse in the 
under-dash fuselrelay box 
An open in the wire - 
Blown No. 30 (20 A) fuse in the 
under-hood fusehelay box 
Faulty brake switch 
Blown brake light bulbs 
Faulty brake light failure sensor 
Poor ground (G551) or (G402, 
G404) 
An open in the wire 

Check for continuity to ground: 
There should be continuity. 

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

Check for continuity to ground: 
There should be less than 200 
ohms with the pedal pushed. 

r 

4 

5 

~1 

6 

+ 4 

7 

*3 

8 

BLK 

YEL 

WHVGRN 

1 

2 

3 

Under all conditions 

Ignition switch ON (11) 

Brake pedal pushed 

---- 
Check for continuity to ground: 
There should be continuity. 
NOTE: Before testing, remove 
No. 37 (7.5 A) fuse from the under- 
hood fuselrelay box. 

Connect to ground: The ceiling 
light should come on. 

Check for continuity to ground: 
There should be continuity. 
NOTE: Before testing, remove No. 
37 (7.5 A} fuse from the under- 
hood fuselrelay box. 

Attach to ground: The brake sys- 
tem light should come on. 

Check for continuity in both direc- 
tions between the GRN1 and BLK 
terminals: There should be conti- 
nuity in only one direction as the 
ignition switch is turned ON, then 
no continuity in both directions 
with brake pedal pushed. 

ORN 

B L W H T  

GRN/ORN 

GRNIREDI 
or 

GRNIRED 

GRN/RED2 

GRN1 

Faulty trunk latch switch 
An open in the wire 

Blown No. 37 (7.5 A) fuse in the 
under-hood fuselrelay box 
Faulty ceiling light 
An open in the wire 

Faulty door switch 
An open in the wire 

Blown No. 1 (10 A) fuse in the 
under-dash fuselrelay box 
Blown bulb - An open in the wire 

Faulty brake light circuit failure 
sensor 

Trunk lid open 

Ceiling light switch in 
middle position 

Driver's door open 

Passenger's door open 

Ignition switch ON 

With brake pedal 
released, ignition 
switch OFF to ON 



Safety Indicator 

r Brake Light Failure Sensor Test - 

I 1. First make sure the brake lights come on when the 
brake pedal is pressed. 

If all the brake lights come on, go to  step 2. 

I f  one of the brake l ights does not come on, 
check whether the bulb is blown. If the bulb is 
OK, go to step 2. 

If none of the brake lights come on, check the 
brake light circuit (see page 23-156). 

2. Open the trunk lid and the taillight access panel to 
the left (LHD type) or right (RHD type) taillight. Make 
sure the I BRAKE LAMP I light in the safety indica- 
tor does not come on and stay on, when the No. 2 
(KG model) or No. 1 (KE and KH models) terminal of 
the 6-P connector is grounded and the ignit ion 
switch is turned from OFF to ON (11). 

NOTE: The illustration shows LHD type. RHD type 
is symmetrical to  LHD type. 

FAILURE 
SENSOR 

View 
wire 

, f rom 
side 

If the [ BRAKE LAMP I light comes on and stays 
on, check for an open i n  the WHT/GRN wire 
between the safety indicator and the No. 2 (KG 
model) or No. 1 (KE and KH models) terminal of 
the failure sensor, and whether the safety indica- 
tor circuit (printed circuit board) has a problem. 

If the I BRAKE LAMP 1 light does not stay on, go 
to step 3. 

1 3. Make sure the I BRAKE LAMP 1 light does not come 
on when the ignition switch is turned from OFF to 
ON ( 1 1 )  with the No. 1 (KG model) or No. 2 (KE and 
KH models) terminal of the 6-P connector grounded 

I and the brake pedal pressed. 

If the I BRAKE LAMP light come on and stays 
on, replace the failure sensor. 

If the I BRAKE LAMP ] does not stay on, check 
for an open in the BLK wire between the No. 1 
(KG model) or No. 2 (KE and KH models) termi- 
nal of the failure sensor and ground, and check 
for a poor ground at G402, G404 (G551). 



A/T Gear Position Indicator 

Input Test, page 23-166 
Bulb Replacement, page 23-169 

A/T GEAR POSITION SWITCH 
Test, page 23-168 
Replacement, page 23-169 



A/T Gear Position Indicator 
Circuit Diagram (KG and KE models) 

UNDER- HOOD FUSEIRELAY BOX UNDER- DASH 

TRANSMISSION 
CONTROL 
MODULE ITCM) 

A l l  GEAR POSITION INDICATOR 
(In the gauge assembly) 

A/T GEAR POSITION INDICATOR DIMMING CIRCUIT 

----- 

BRIGHTNESS 
CONTROLLER 

- - 

G402 G402 
G404 G404 



r Circuit Diagram (KH model) 

UNDER - HOOD FUSEIRELAY BOX * No. 15 (1DOA) : F22B1 engine 
IGNITION UNDER- DASH NO. 15 (BOA1 : Except F22B1 engine 

FUSEIRELAY BOX 

COMBINATION 
LIGHT 
SWITCH 

. ECM 

. TRANSMISSION TRANSMISSION 
CONTROL 
MODULE ITCM) 

I y COMTROL 
YEL REDIBLK MODULE (TCM) 

A/T GEAR POSITION INDICATOR 
(In the gauge assembly) - - - - - - - - - - - _ _  B6 - - 88 

LT GRN , AIT GEAR POSITION INDICATOR DIMMING CIRCUIT 

BLUIRED 

C3 

I I 

- .--- 
INTERLOCK C5 C6 C7 TRANSMISSION 
CONTROL CONTROL 
UNIT MODULE (TCM) 

GRNlWHT GRN 
GRNIRED GRNIYEL 

GRNNHT 

I 1 1  I I 
GRNIRED 

COMBINATION 
LIGHT LT GRNIBLK 
SWITCH 

4 I GRNIBLU 

4 1 GRNIYEL 

( - LT GRNlWHT 
REDIBLK 

ATT I 
GEAR I 
POSITION I 
CONSOLE I @I % p Im 
LIGHT I , \  

(1.4W) I 
I - - -  

DASH LIGHTS 
BRIGHTNESS 
CONTROLLER 

AIT GEAR POSITION 
SWITCH 

DASH LIGHTS 
BRIGHTNESS 
CONTROLLER 

- _h - 

G402 
G404 

G402 
G404 



A/T Gear Position lndicator 

r Indicator Input Test 

CAUTION: 
Al l  SRS electrical wir ing harnesses are covered w i t h  
yel low insulation. 
Before disconnecting any par t  of  the  SRS w i re  har- 
ness, connect the short  connectors. 
Replace the  entire affected SRS harness assembly i f  
it has an open circuit or damaged wiring. 

NOTE: The i l lustrat ion shows LHD type. RHD type is 
symmetrical to  LHD type. 

1. Remove the gauge assembly (see page 23-1341, and 
disconnect all connectors f rom it. 

2. Inspect the connector and socket terminals t o  be 
sure they are all making good contact. 

I f  t he  terminals  are bent, loose o r  corroded, 
repair them as necessary, and recheck the sys- 
tem. 
I f  t he  terminals  look OK, make the  fo l l ow ing  
input tests at the 22-P and 16-P connectors. 
- If a test indicates a problem, find and correct 

the cause, then recheck the system. 
- If all the input tests prove OK, but the indica- 

tor is faulty, replace the printed circuit board. 

CONNECTOR "A" (Carries the SRS indicator signal) 

' SRS MA~N HARNESS 
(Covered with yellow insulation) 

View from wire side 

View from wire side 

CONNECTOR "C" 



No. Wire Test condition Test: Desired result Possible cause if result is not obtained 

Check for continuity to ground: 
There should be continuity. 

Under all conditions 
1 

*: 

Poor ground (G402, G404) 
An open in the wire BLK 

BLUIRED (LHD type) 

2 

3 

5 

LT GRNIBLK (RHD type) 

YEL 

GRNfWHT 

GRNIRED 

GRN 

GRNIBLU 

GRN/YEL 

LT 
GRNfWHT 

RED/BLK 
and RED 

* BLU/RED 
or 

LT GRN/BLK 

LT GRN 

Shift lever in @ 
NOTE: Don't push the 
brake pedal. 

Shift lever in @ 
Shift lever in 

Shift lever in a 
Shift lever in 

Sh i f t lever inm 

Combination light 
switch ON and dash 
lights brightness con- 
trol dial on full bright 

Ignition switch ON (II), 
shift lever in @ 

Ignition switch ON (11) 

There should be battery voltage. 

Check for continuity to ground: 
There should be continuity. 

Check for voltage between 
REDIBLK and RED terminals: 
There should be battery voltage. 

Check for voltage to ground: 
There shouid be about 5 V. 

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

Blown No. 1 (10 A) fuse in the 
under-dash fuselrelay box 
An open in the wire 

Faulty A/T gear position switch 
Poor ground (G402, G404) 
An open in the wire 

Blown No. 32 (15 A) fuse in the 
under-hood fusetrelay box 
Faulty combination light switch 
Faulty dash lights brightness con- 
trol system 

* An open in the wire 

Faulty Aff gear position switch 
Faulty TCM 
An open in the wire 

Faulty TCM 
Faulty ECM 
An open in the wire 



A/T Gear Position Indicator 
- A/T Gear Position Switch TestfAdjustment 

Test: 

1. Remove the front console, then disconnect the 12-P 
and 2-P connectors from the switch. 

AIT  GEAR 

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

Move the lever back and forth at each position 
without touching the push button, and check for 
continuity within the range of free play. 
If there is no continuity within the range of free 
play, adjust the position of the switch as de- 
scribed below. 

A B C D E  

12-P CONNECTOR 

View f r o m  
termina l  side termina l  s ide 

2-P CONNECTOR 

Adjustment: 

AIT Gear Back-up Neutral 

r : With cruise control Position Light Position 
Switch Switch Switch 

1. Shift to  and loosen the mounting nuts. 

2. Slide the switch rearward [up to 2.0 m m  (0.08 in)] 
until there is continuity between the "F" and "I" ter- 
minals within the range of the shift lever. 

Terminal 

Position 

3. Recheck for continuity between the terminals. 

A I B C D E F J K  
* 

NOTE: 
If adjustment is not possible, check for a dam- 
aged shift lever detent and/or bracket. If there is 
no damage, replace the A/T gear position switch. 
The engine should start when the shift lever is in 

anywhere within the range of free play. 

G 

Dl 
El 
El 
m 

ml 

Adjust rearward 
[Up to 2.0 rnm (0.08 in11 

0 
0 

0 
0 
0 

H 

0 

L M 

0 
0 
0 



- A/T Gear Position Switch 
Replacement 

1. Remove the front console, then disconnect the 12-P 
and 2-P connectors from the switch. 

2. Remove the two mounting nuts and the switch. 

12-P 
CONNEC 

CONNECTOR POSITION 
SWITCH 

SWITCH SLIDER (In PARKING) 

3. Position the slider of the new switch to as shown 
above. 

4. Shift the lever to the position. 

5. Attach the switch, and tighten the two mounting 
nuts. 

6. Test the switch in the and positions. 

NOTE: The engine should start when the shift lever 
is in anywhere within the range of free play. 

7. Connect the 12-P and 2-P connectors, clamp the 
harness, and install the console. 

- Bulb Replacement 

I 
CAUTION: 

All SRS electrical wiring harnesses are covered with 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical to LHD type. 

CONNECTOR "A" (Carries the SRS indicator signal) I 

(l., SRS MAIN HARNESS 
(Covered with yellow insulation) 

1. Remove the gauge assembly (see page 23-134). I 
2. Disassemble the gauge assembly (see page 23-737). I 
3. Replace the bulbs at the printed circuit board. 

PRINTED 
CIRCUIT BOARD 

BULB 
(1.12 W )  

4. Install in the reverse order of removal. 



Integrated Control Unit 

r Circuit Diagram (KH model) 

NOTE: Different wires with the same color have been given a number suffix to distinguish them (for example, 
BLK/YEL1 and BLK/YEL~ are not the same). 

UNDER - HOOD FUSEIRELAY BOX 
+ No. 15 (1 00A) : F22B1 engine 

No. 15 (80A) : Except F22B1 engine 

No.30 (20AI 
WHTNEL 

BATTERY 
+ No.15 No.37 (7.5A) 

WHTIBLU 
IGNITION SWITCH 

No. 18 150A) 
t- 

N0.32 (15A) I 
I No.1 UNDER-DASH 

(10A) FUSEIRELAY 
WINDSHIELD WIPER1 REDIGRN 
WASHER SWITCH 

BOX 

I 
WASHER 
SWITCH COMBINATION 

Y Y  
LIGHT SWITCH 

TURN SIGNAL1 
HAZARD WARNING 
SWITCH - 

REDIBLK BLKIYEL' GRN LEFT RIGHT 

t  1  

SEAT BELT 
REMINDER 
LIGHT 

GRNIBLU REDIBLU 

WINDSHIELD 
WASHER ( 1  1 1  1 1  1 1  t I 
MOTOR INTEGRATED 

A 4  A3 A14 A7 A13 CONTROL UNIT A2 - - - - - - - - - - - -  
t  k 

BEEPER 

INTERMITTENT SIDE MARKER KEY - INISEAT BELT 
WIPER CIRCUIT FLASHER RELAY REMINDER CIRCUIT 

I r . SAFETY 
INDICATOR 
LIGHT 
DRIVER'S DOOR 
COURTESY LIGHT 

REDIBLU 

IGNITION 
KEY 

SWITCH SWITCH 

INTERMITTENT 
WIPER RELAY 

- - - - - 





Integrated Control Unit 
- Input Test (KH model) 

CAUTION: 
All SRS electrical wiring harnesses are covered wi th 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

NOTE: The illustration shows the LHD type. RHD type is 
symmetrical to  LHD type. 

1. Remove the driver's side kick panel, then discon- 
nect the 16-P connector from the integrated control 
unit. 

2. Remove the integrated control unit from the under- ' SRS MAIN HARNESS 
dash fusefrelay box. (Covered with yellow insulation) 

3. Inspect the connector and socket terminals to be 
sure they are all making good contact. 

If the terminals are bent, loose or corroded, 
repair them as necessary, and recheck the sys- 
tem. 
If the terminats look OK, make the fo l lowing 
input tests at the connectors. 
- If any test indicates a problem, find and cor- 

rect the cause, then recheck the system. 
- If all the input tests prove OK, the control unit 

must be faulty; replace it. 

SH FUSEIRELAY BOX 

INTEGRAT 
CONTROL 



1 

2 

3 

4 

5 

YELIRED WHTIBLU' 

~8 A10 A12 A14 GRN/WHT RED/BLU 

Intermittent Wiper System: View f r o m  wi re  side 

No. Terminal Test condition Test: Desired result Possible cause if result is not  obtained 

Side Marker Light Flasher System: 

Wire/ 
No. Terminal Test condition Test: Desired result Possible cause i f  result is not obtained 

A9 

A3 

A4 

A1 0 

Under all conditions 

Ignition switch ON (11) 

Ignition switch ON (11) 
and wiper switch at 
I NT 

Ignition switch ON (11) 
and washer switch ON 

Ignition switch ON (11) 

1 

2 

3 

4 

5 

7 

Check for continuity to ground: 
There should be continuity. 

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

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

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

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

A8 

A2 

A13 

A14 

A7 

GRN/WHT 

GRN/RED1 

Under all conditions 

Ignition switch ON (11) 

Combination light 
switch ON 

Ignition switch ON (11) 
and turn signal switch 
in  left turn position 

lgnition switch ON ( 1 1 )  
and turn signal switch 
in right turn position 

Connect the A2 termi- 
nal to  the GRN/WHT 
(or GRN/RED1) termi- 
rial, 

Poor ground (G402, G404) 
An open in the wire 

Blown No. 6 (30 A) fuse in the 
under-dash fusehelay box 
Faulty intermittent wiper relay 
An open in the wire 

Blown No. 6 (30 A) fuse in the 
under-dash fuselrelay box 
An open in the wire 

Blown No. 6 (30 A) fuse in the 
under-dash fusetrelay box 
Faulty washer switch 
An open in the wire 

Blown No. 6 (30 A) fuse in the 

under-dash fusetrelay box 
An open in the wire 

Check for continuity to ground: 
There should be continuity. 

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

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

Check for voltage to ground: 
There should be 0 - 12 - 0 - 12 V 
repeatedly. 

Check front side marker light oper- 
ation: Left (or Right) front side 
marker light should come on as 
the battery is connected. 

Poor ground (G402, G404) 
An open in the wire 

Blown No. 1 (10 A) fuse in the 
under-dash fuselrelay box 
An open in the wire 

Blown No. 32 (15 A) fuse in the 
under-hood fusehelay box 
Faulty combination light switch 
An open in the wire 

Blown No. 1 (10 A) fuse in the 
under-dash fuselrelay box 
Faulty turn signal system 
An open in the wire 

Blown bulb 
Poor ground G301 (or G201) 
An open in the wire 

(cont'd) 



Integrated Control Unit 
- Input Test (KH model cont'd) 

Seat Belt Reminder and Key-in Warning System: 

View from wire side 

Wire/ 
No. Terminal Test condition Test: Desired result Possible cause if result is not  obtained 

Power Window Key-ofi Timer System: 

Wire/ 
No. Terminal Test condition Test: Desired result Possible cause if result is not  obtained 

Poor ground (G402, G404) 
An open in the wire 

Blown No. 1 (10 A) fuse in the 
under-dash fuselrelay box 
An open in the wire 

Faulty driver's door switch 
An open in the wire 

Faulty ignition key switch 
An open in the wire 
Poor ground (G402, G404) 

Faulty seat belt switch 
Poor ground (G501) 
Blown bulb 
An open in the wire 

1 

2 

3 

4 

5 

Under all conditions 

Ignition switch ON (11) 

Driver's door open 

Ignition key is inserted 
into the ignition 
switch. 

Driver's seat belt is not 
buckled. 

A2 

A1 

BLU/WHTl 

REDJBLU 

Poor ground (G402, G404) 
An open in the wire 

Faulty driver's door switch 
An open in the wire 

Blown No. 37 (7.5 A) fuse in the 
under-hood fuselrelay box 
An open in the wire 

Faulty door switch 
An open in the wire 

Faulty power window relay 
Poor ground (G401, G403) 
An open in the wire 

Check for continuity to ground: 
There should be continuity. 

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

Check for voltage to ground: 
There should be 1 V or less. 

Check for voltage to ground: 
There should be 1 V or less. 

Check for voltage to ground: 
There should be 1 V or less. 

Check for continuity to ground: 
There should be continuity. 

Check for voltage to ground: 
There should be 1 V or less. 

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

Check for voltage to ground: 
There should be 1 V or less. 

Check window operation: 
Power windows should operate as 
the switch is turned. 

1 

2 

3 

4 

5 

A8 

A1 2 

GRN/RED2 

WHT/RED 

Under all conditions 

Driver's door open 

Under all conditions 

Passenger's door open 

Connect the A12 terrni- 
nal to the RED terrni- 
nal. 



cGRNIRED2 

HTIRED 
BLU 

View from wire side 

Entry Light Timer System: 

Wire/ 
No. Terminal Test condition Test: Desired result Possible cause if result is not obtained 

1 

2 

4 

1 

2 

3 

4 

Lights-on Reminder System: 

No. Terminal Test condition Test: Desired result Possible cause if result is not obtained 

(cont'd) 

A8 

A12 

WHTIBLK 

Al 

A8 

A13 

A2 

A I 

Under all conditions 

Under all conditions 

Under all conditions 

Driver's door open 

Under all conditions 

Combination light 
switch ON 

Ignition switch ON (11) 

Driver's door open 

Check for continuity to ground: 
There should be continuity. 

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

Attach to ground: Ignition key light 
should come on. 

Check for voltage to ground: 
There should be 1 V or less. 

Check for continuity to ground: 
There should be continuity. 

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

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

Check for voltage to ground: 
There should be 1 V or less. 

Poor ground (G402, G404) 
An open in the wire 

Blown No. 37 (7.5 A) fuse in the 
under-hood fuselrelay box 
An open in the wire 

Blown LED - An open in the wire 

Faulty driver's door switch 
An open in the wire 

Poor ground (G402, G404) 
An open in the wire 

Blown No. 32 (15 A) fuse in the 
under-hood fuselrelay box 
Faulty combination light switch 
An open in the wire 

Blown No. 1 (10 A) fuse in the 
under-dash fuselrelay box 
An open in the wire 

Faulty driver's door switch 
An open in the wire 
Poor ground (G402, G404) 



Integrated Control Unit 
Input Test (KH model cont'd) 

View from wire side 

Rear Window Defogger Timer Circuit: 

No. Terminal Test condition Test: Desired result Possible cause if result is not obtained 

Oil Pressure Indicator Flasher System: 

Poor ground (G402, G404) 
An open in the wire 

Faulty defogger switch - Poor ground (G402, G404) 
An open in the wire 

Blown No. 8 (7.5 A) fuse in the 
under-dash fuselrelay box 
Faulty defogger relay 
Blown bulb - An open in the wire 

Blown No. 1 (10 A) fuse in the 
under-dash fuselrelay box 
An open in the wire 

Check for continuity to ground: 
There should be continuity. 

Check for continuity to ground: 
There should be continuity as the 
switch is pushed. 

Attach to  ground: 
Rear window defogger should 
work and the defogger switch indi- 
cator light should come on. 

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

Wire/ 
No. Terminal Test condition Test: Desired result Possible cause if result is not obtained 

Start the engine. 

Under all conditions 

Defogger switch 
pushed 

Ignition switch ON (11) 

Ignition switch ON (11) 

1 

2 

3 

4 

A2 

WHT/BLU1 

If the light does not come on, attach 
the YEL/RED terminal to ground: 
Light should come on as the 
ignition switch is turned ON (11). 

Check for voltage to ground: 

A8 

A6 

A5 

A2 

Poor ground (G402, G404) 
An open in the wire 

Blown No. 1 (10 A) fuse in the 

An open in the wire 

Check for continuity to ground: 
There should be continuity. 

Check for voltage to  ground: 

1 

Engine running 

Ignition switch OFF 

Ignition switch ON (11) 

Insufficient oil 
There should be battery voltage. Improper lubrication 

Faulty oil pressure switch I 

A8 

There should be battery voltage. 

Check for voltage to ground: 
There should be 1 V or less 

Check for continuity to ground: 
There should be continuity. 

Check light operation. 

Under all conditions 

Ignition switch ON (11) 
under-dash fuselrelay box 
An open in the wire 

Faulty charging system 
An open in the wire 

Faulty oil pressure switch 
An open in the wire 

Blown bulb 



r Circuit Diagram (KG and KE models) 
I 

NOTE: Different wires w i th  the same color have been given a number suffix t o  distinguish them (for example. 
BLK/YEL1 and BLK/YEL2 are not  the same). 

UNDER - HOOD FUSEIRELAY BOX IGNITION SWITCH 
BATTERY 

NO. 15 (80A) NO. 18 150A) 

No.32 115A) BLKLIYEL ' 
4- 

No.30 120A) 
4-'- REDIGRN 

No.37 17.5AI 

I 
WINDSHIELD WIPER1 
WASHER SWITCH 

WHTIBLU WHTIYEL 

1 SAFETY INDICATOR 
WASHER (In the gauge assembly) 

GRN 
r 0 

WINDSHLELD REDlBLK WHTIYEL GRN GRNNVHT 
WASHER 4 I 4 I 4 t 
MOTOR 

A 4  A3 A l l  A12 - - ----- A1 3 A2 ---. - - - - - 
BEEPER 

INTERMITTENT ENTRY LIGHT 
WIPER CIRCUIT 

LIGHTS-ON 
TIMER CIRCUIT 

BRAKE LLGHT FAILURE 
REMINDER CIRCUIT SENSOR CHECK CIRCUIT (KG) 

I I 
- - - - - - -  - - - - - _  

INTEGRATED CONTROL UNIT 

GRNIRED BLUNVHT 

DRIVER'S 
DOOR 
SWITCH 

- ,  WINDSHIELD 
WIPER MOTOR 

INTERMITTENT 
WIPER RELAY 

- - 



Integrated Control Unit 
- Input Test (KG and KE models) 

CAUTION: 
All SRS electrical wiring harnesses are covered with 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has'an open circuit or damaged wiring. 

NOTE: The illustration shows the LHD type. RHD type is 
symmetrical to  LHD type. 

1. Remove the driver's side kick panel, then discon- 
nect the 8-P connector f rom the integrated control 
unit. '\, \ \ 

SRS MAIN HARNESS 
(Covered with yellow insulation) 

2. Remove the integrated control unit f rom the under- 
dash fuselrelay box. 

3. Inspect the connector and socket terminals to be  
sure they are all making good contact. 

I f  t he  terminals  are bent,  loose or  corroded, 
repair them as necessary, and recheck the sys- 
tem. 
I f  t he  terminals  look OK, make t h e  fo l l ow ing  
input tests at i he  connectors. 
- If any test indicates a problem, f ind and cor- 

rect the cause, then recheck the system. 
- If all the input tests prove OK, the control unit 

must be faulty; replace it. 

H FUSEIRELAY BOX 



*: KG model 
View from wire side 

Entry Light Timer System: 

Wire/ 
No. Terminal Test condition Test: Desired result Possible cause if result is not  obtained 

Lights-on Reminder System: 

No. Terminal Test condition Test: Desired result Possible cause if result is not obtained 

(cont'd) 

1 

2 

3 

4 

A8 

A1 2 

WHTIBLK 

Al 

Under all conditions 

Under all conditions 

Under all conditions 

Driver's door open 

1 

2 

3 

4 

A8 

A13 

A2 

Al 

Under all conditions 

Combination light 
switch ON 

Ignition switch ON (11) 

Driver's door open 

Check for continuity to ground: 
There should be continuity. 

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

Attach to ground: Ignition key light 
should come on. 

Check for voltage t o  ground: 
There should be 1 V or less. 

Poor ground (G402, G404) 
An open in the wire 

Blown No. 37 (7.5 A) fuse in the 
under-hood fuselrelay box 
An open in the wire 

Blown LED 
An open in the wire 

Faulty driver's door switch 
An open in the wire 

Check for continuity to ground: 
There should be continuity. 

Check for voltage t o  ground: 
There should be battery voltage. 

Check for voltage t o  ground: 
There should be battery voltage. 

Check for voltage to ground: 
There should be 1 V or less. 

Poor ground (G402, G404) 
An open in the wire 

Blown No. 32 (15 A) fuse in the 
under-hood fuselrelay box 
Faulty combination light switch 
An open in the wire 

Blown No. 1 (10 A) fuse in the 
under-dash fuselrelay box 
An open in the wire 

Faulty driver's door switch 
An open i n  the wire 



Integrated Control Unit 

r Input Test (KG and KE models cont'd) 

*: KG model 

View from wire side 
Intermittent Wiper System: 

No. Terminal Test condition Test: Desired result Possible cause if result is  not obtained 

I l l  A8 ! Under all conditions Check for continuity to ground: Poor ground (G402, G404) 
There should be continuity. An open in the wire 1 

Ignition switch ON (11) 
and wiper switch at 

2 

Ignition switch ON (11) _\10 

A9 

A4 

Ignition switch ON ( 1 1 )  
A l l  1 

Ignition switch ON (11) 
and washer switch ON 

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

Ignition switch ON ( 1 1 )  

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

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

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

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

Blown No. 6 (30 A) fuse in the 
under-dash fuselrelay box 
Faulty intermittent wiper relay 
An open in the wire 

Blown No. 6 (30 A) fuse in the 
under-dash fuse/relay box 
An open in the wire 

Blown No. 6 (30 A) fuse in the 
under-dash fusehelay box 
Faulty washer switch 
An open in the wire 

Blown No. 6 (30 A) fuse in the 
under-dash fuse/relay box 
An open in the wire 

Blown No. 6 (30 A) fuse in the 
under-dash fuse/reIay box 
Faulty under-dash fuselrelay box 

BRAKE LIGHT FAILURE SENSOR CHECK SYSTEM (KG model): 

Wire1 
No. Terminal Test condition Test: Desired result Possible cause if result is no t  obtained 

1 

2 

3 

4 

5 

Check for continuity to ground: 
There should be continuity. 

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

Check for continuity to ground: 
There should be continuity. 

Attach to ground: Brake indicator 
light in the safety indicator should 
come on. 

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

Check for continuity to ground: 
There should be continuity. 

Poor ground (G402, G404) 
An open in the wire 

Blown No. 37 (7.5 A) fuse in the 
under hood fuselrelay box 
An open in the wire 

Faulty brake light failure sensor 
An open in the wire 
Poor ground (G551) 

Faulty safety indicator ( in the 
gauge assembly) 
An open in the wire 

Faulty brake switch 
An open in the wire 

Poor ground (G551) 
An open in the wire 

A8 

WHTJYEL 

WHTIGRN 

GRN 

GRNJWHT 

Under all conditions 

Under all conditions 

Brake pedal pushed 

Ignition switch ON 

Brake pedal pushed 

Brake pedal released 



Key-in Reminder System Entry Light Timer 
(KH model) System 
- lgnition Key Switch Test 7 

NOTE: Refer to page 23-170 for the diagram of the key- 
in beeper circuit, and page 23-174 for the input test of 
the beeper circuit. 

When the ignition key is not removed, the key-in beeper 
in the integrated control unit senses ground through the 
closed ignition key switch. When you open the driver's 
door, the beeper circuit senses ground through the 
closed door switch. With ground at the "BLU/WHT1" and 
"A l "  terminals, the beeper sounds. 

1. Remove the dashboard lower cover and knee bol- 
ster (see page 23-70). 

2. Disconnect the 8-P connector from the main wire 
harness. \ 

View f r o m  w i re  side 

3. Check continuity between terminals No. 5 and 
No. 8. 

There should be continuity with the key in  the 
ignition switch. 
There should be no continuity with the key re- 
moved. 

- lgnition Key Light Test I 
1. Remove the dashboard lower cover and knee bol- 

ster (see 23-70). 

2. Disconnect the 8-P connector from the main wire I 
harness. \ 

View f r o m  w i re  side I 
3. The LED should come on when power is connected 

to terminal No. 4, and ground is connected to termi- 
nal No. 2. 



Seat Belt Reminder 
System (KH model) 

r Seat Belt Switch Test 

1. Slide the driver's seat to  the middle position, then 
disconnect the 2-P connector f rom the back of  the 
seat. 

2. Check for continuity between the A and B terminals 
in  each condition according to  the table. 

Terminal 

Condition '1 

NOTE: Refer to  page 23-170 for the diagram of  the 
seat belt reminder circuit. 

3. If necessary, replace the seat belt switch. 

UNBUCKLED 

BUCKLED 

0 0 







- Circuit Diagram (KH model) 

UNDER-HOOD FUSEIRELAY BOX 

+ No.15 (100A) : F22B1 engine 
No.15 180A) : Except F22B1 engine 

- - - - - - - - - -  - - - - _ _  
BATTERY 

+ No.15 No.32 l15A) 

1 
- 
1 

i RELAY 

No. 19 
(20AI 

-------- 
REDIYEL REDIGRN 1 I 

REDIORN REDIGRN 

LEFT 
HEADLIGHT 

RIGHT 
HEADLIGHT 

HlGH 
BEAM 
INDICATOR 
LIGHT 
(1.4W) 

ORNMlHT 

RELAY 

BLK REDIBLU BLUIRED REDIGRN 
17 18 6 

- - LO HI PASSING 

G301 G201 

REDIBLK 

- 
RIGHT LEFT 

FRONT TAIL- LICENSE REAR SIDE 
PARKING LIGHTS PLATE MARKER 
LIGHT (3CPx2) LIGHTS LIGHTS 
(3CPx2) 18Wx21 (3CPx2) 

- - - - - 

COMBINATION 
LIGHT SWITCH 

_a 

5 

BLK REDIBLK 

4 

20 

1 

DASH LIGHTS 
BRIGHTNESS 
CONTROLLER 
DASH LIGHTS 

II- 



Lighting System 

r Circuit Diagram (KG and KE models) 

UNDER -HOOD FUSEIRELAY BOX ----------------- 
No.32 ( 1  5Al 

I 

- 

G301 

* 1: KE model 
* 2: KG model 

LEFT RIGHT LEFT RIGHT LEFT 

PARKING 15Wx2) 
LIGHTS 
(5Wx2) 

DASH LIGHTS 





Lighting System 
- Combination Light Switch Test (KG and KE models) - 

CAUTION: 
All SRS electrical wiring harnesses are covered with 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
i t  has an open circuit or damaged wiring. 

NOTE: The illustration shows the LHD type. RHD type is 
symmetrical to  LHD type. 

1. Remove the dashboard lower cover. 

2. Disconnect the 20-P connector from the main wire 
harness. 

3. Inspect the connector terminals to be sure they are SRS MAIN HARNESS 

all making good contact. (Covered with yellow insulation) 

I f  the terminals are bent, loose or  corroded, 
repair them as necessary, and recheck the sys- 
tem. 
I f  the terminals look OK, check for continuity 
between them in each switch position according 
to the table. 
- If there is no continuity between any of them, 

check for continuity in the switch harness. 
- If there is continuity in  the switch harness, 

replace the combination light switch. 
- If there is no continuity in the switch harness, 

replace it. 

5 6 7 8 9  View from 

wire side 



HeadlightIDimmerlPassing Switch: 1 
(KG model) (KE model) I 

DIMMER 

(KG model) 
5 14 

r\ ,-, r\ 

DIMMER 

(Headlight switchUOFF") 

Turn Signal Switch: 
9 

w 

Passing switch 
(Headlight switch" ;D ")  

Terminal 

Position 

RIGHT 

Neutral 

LEFT 

OFF 

ON 

9 

0 

0 

0 

8 

0 

0 
n 

7 

0 

0 
0 



Lighting System 
- Combination Light Switch Test (KH model) 

1. Remove the dashboard lower cover and knee bol- 
ster. 

2. Disconnect the 20-P connector from the main wire 
harness. 

3. Inspect the connector terminals to be sure they are 
all making good contact. 

a If the terminals are bent, loose or  corroded, 
repair them as necessary, and recheck the sys- 
tem. 

a If the terminals look OK, check for continuity 
between them in each switch position according 
to the table. lq2.-. CONNECTOR 
- If there is no continuity between any of them, 

check for continuity in the switch harness. 
- If there is continuity in  the switch harness, 

n 
1 2 3 4  5 6 7 8 9  View from 

replace the combination light switch. 1 0  1 1  1 2 1 3 1 4  1 5 1 6 1 7 1 8  1 9 2 0  wire side 
- If there is no continuity in the switch harness, 

replace it. 

Headlight/Dimmer/Passing Switch 

17 18 6 

Turn Signal Switch 

RIGHT gJ 
8 7  

23-1 90 

7 

0 

Terminal 

Position 

RIGHT 

Neutral 

LEFT 

9 

0 

0 

8 



r Combination Light Switch Replacement t 
CAUTION: 

All SRS electrical wiring harnesses are covered w i th  
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly i f  
it has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical to LHD type. 

\ 
SRS MAIN HARNESS 
(Covered with yellow insulation) 

Remove the dashboard lower cover and knee 
ster (KH). 

\ 
DASHBOARD LOWER COVER 

2. Remove the steering column covers. 

STEERING COLUMN 
UPPER COVER 

LOWER 
COVER 

3. Disconnect the connector f rom the combination 
light switch, then remove the two screws and the 
switch. 

COMBINATION LIGHT SWITCH 



Lighting System 
- Headlight Adjuster Switch Removal 

(KG and KE models) 
1. Carefully pry the headlight adjuster switch out of 

the front console panel. 

NOTE: Be careful not to damage the switch and 
front console panel when prying the switch out. 

2. Disconnect the 5-P connector from the switch. 

NOTE: KE model is shown, KG model is symmetri- 
cal. 

HEADLIGHT ADJUSTER SWITCH 

/ 

- Headlight Adjuster Switch Test - 
(KG and KE models) 

1. Remove the switch from the front console panel. 

2. Measure the resistance between the A and B termi- 
nals at 0, 1, 2, and 3 positions by moving the knob. 
Replace the switch i f  the resistance is not within 
specifications. 

Knob Position 0 1 2 3 

Resistance 
681 301 115 0 

[Approx. ( W l  



- Headlights Adjuster Unit Input Test (KG and KE models) I 
NOTE: Before testing, check for 
- blown No. 5 (10 A) fuse in the under-dash fusehelay 

box. 
- bent, loose, or corroded terminals. 

1. Disconnect the 3-P connectors from each headlight 
adjuster unit. 

HEADLIGHT ADJUSTER 

1 

3-P CONNECTOR /- 

View from wire  side 

2. Check for continuity between the BLK terminal and 
body ground. There should be continuity. 

If there is no continuity, check for 
- an open in the wire. 
- poor ground (G402, G404). 
If there is continuity, go to step 3. 

3. Check for voltage between the YEL/GRN terminal 
and body ground with the ignition switch ON. 
There should be battery voltage. 

If there is no voltage, check for an open in the wire. 
If there is battery voltage, go to step 4. 

4. Using an ohmmeter, measure resistance between 
the BLU terminal and body ground in position "0" 
of the headlight adjuster switch. There should be 
approximately 750 ohms. 

If resistance is not within specification, check for 
- an open in the wire. 
- faulty headlight adjuster switch. 
If resistance is within specification, go to step 5. 

5. If all tests normal, but the headlight adjuster unit 
does not operate, check for frozen, stuck or improp- 
erly installed headlight adjuster unit. If the mechani- 
cal check is OK, replace the headlight adjuster unit. 

6. After installing, recheck the system. 



Lighting System 
- Rear Fog Light Switch Removal 

(KG and KE models) 7 
1. Carefully pry the rear fog light switch out of the 

front console panel. 

2. Disconnect the 8-P connector from the rear fog light 
switch. 

NOTE: KG model is shown, KE model is syrnrnetri- I 
cal. 

REAR FOG 
LIGHT SWITCH 

- Rear Fog Light Switch Test 
(KG and KE models) 

1. Carefully pry the rear fog light switch out of the 
front console panel. * 

2. Disconnect the 8-P connector from the rear fog light 
switch. 

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

BULB (0.84 W) 



Headlights 
- Replacement 

CAUTION: 
Halogen headlights can become very hot in use; do 
not touch them or the attaching hardware immedi- 
ately after they have been turned off. 
Do not try to replace or clean the headlights with the 
lights on. 

1. Remove the front turn signal lights. 

2. Remove the front bumper. 

FRONT BUMPER 
FRONT TURN SIGNAL LIGHT 

3. Remove the screw, and separate the front parking1 
front side marker lights from the headlight assem- 
bly. 

4. Disconnect the 2-P connector(s) from the front park- 
inglfront side marker light. 

FRONT PARKINGIFRONT SIDE 
MARKER LIGHT (KH model) . FRONT PARKING LIGHT (KG and KE models) 

5. Disconnect the connectors from the headlight. 

6. Remove the mounting bolts and headlight. 

CONNECTORS 



Headlights 
- Bulb Replacement 

CAUTION: 
Halogen headlights can become very hot  in  use; do 
not touch them or the attaching hardware immedi- 
ately after they have been turned off. 
Do not t ry  t o  replace or clean the headlights w i th  the 
lights on. 
Do not touch the glass of the halogen bulbs. 

1. Disconnect the connector(s) f rom the headlight. 

KH model: 
Turn the bu lb  holder(s) counterclockwise, and 
remove the bulb(s). 

(60 W) 
(51 WI \ 

2-P CONNECTOR 

2-P CONNECTOR 

KG and KE models: 
Turn the retaining spring(s) out, and remove the 

RETAINING SPRING 

BULB (55 W) 

RUBBER 

3-P CONNECTOR 3-P CONNECTOR 

- Adjustment - 

CAUTION: 
Halogen headlights can become very hot in  use; do 
not touch them or the attaching hardware immedi- 
ately after they have been turned off. 
Do not t ry  t o  replace or clean the headlights w i th  the 
lights on. 

1. Adjust the headlights to  local requirements by turn 
ing the adjusters. 

NOTE: As the  outer lenses are made of  a resin 
material, don't cover the headlights when they are 
turned on. 

KH model: 
VERTICAL HORIZONTAL 
ADJUSTER ADJUSTER 

KG and KE models: 

HIGH BEAM LOW BEAM 
ADJUSTERS ADJUSTERS 



Front ParkingIFront Side Marker Lights 

KH model: 
1. Remove the screw, and separate the front parking/ 

front side marker lights from the headlight assem- 
bly. 

NOTE: Be careful not to damage the headlight and 
the front fender. 

2. Disconnect the 2-P connectors from the light. 

3. Turn the bulb socket 45" counterclockwise, remove 
it from the light housing, then replace the bulb. 

KG and KE models: 
1. Remove the screw, and separate the front parking 

light from the headlight assembly. 

NOTE: Be careful not to damage the headlight and 
the front fender. 

2-P CONNECTOR 

FRONT PARKING LIGHT 

2. Disconnect the 2-P connector from the light. 

3. Turn the bulb socket 45" counterclockwise, remove 
it from the light housing, then replace the bulb. 



Side Turn Signal Lights 
Front Turn Signal Lights (KG and KE models) 
- neplacemenr 

1. Remove the screw, and pull the front turn signal 
light assembly out of the front bumper. 

2-P CONNECTOR 

FRONT TURN SIGNAL LIGHT 

2. Disconnect the 2-P connector from the light. 

3. To replace the bulb, turn the bulb socket 45" coun- 
terclockwise, and remove it from the housing. 

(21 WI 

BULB SOCKET 

- Replacement I 
1. Push the retaining spring, and remove the side turn 

signal light. 

2. Remove the bulb socket from the light housing, 
then replace the bulb. 



Taillights 

r Rep'acement I 
( 1. Open the trunk lid, and remove the taillight access I 

I panel. 

2. Disconnect the  8-P connector f r o m  the  ta i l l ight  
assembly. 

3. Remove the four mount ing nuts and the tai l l ight 
assembly. 

TAILLIGHT 
ASSEMBLY 

NOTE: 
Inspect the gasket; replace it if it is distorted or 
stays compressed. 
After installing them, run water over the lights t o  
make sure they do not leak. 

- Bulb Replacement I 
1. Open the trunk lid, and remove the taillight access 

panel. I 

\ 
TAILLIGHT ACCESS PANEL 

2. Remove the faulty bulb by pushing i t  in  and then 
turning i t  45" counterclockwise. 

KG and KE models: 

@ BRAKE LlGHTflAlLLlGHT BULB (21/5 W) 

@ TURN SIGNAL LIGHT BULB (21 W )  

@ BACK-UP LIGHT BULB (21 W) 

KH model: 

@ BRAKE LlGHTflAlLLlGHT BULB (43/3CP) 

@ TURN SIGNAL LIGHT BULB (32CP) 

@ BACK-UP LIGHT BULB (32CP) 



Rear Fog Light 
(KG and KE models) 
- Replacement 

1. Remove the two screws f rom the rear fog light, and 
then pull the l ight out o f  the rear bumper. 

2. Disconnect the 2-P connector f rom the light. 

REAR BUMPER 
SCREWS REAR 

FOG LIGHT 

- Bulb Replacement 

1. Remove the lens f rom the rear fog light housing. 

2. Push and turn the bulb, and then take the bulb out 
of the housing. 

2-P 
CONNECTOR 

I 

NOTE: 
Inspect the gasket; replace i f  it is distorted or  
sGys compressed. 
After installation. run water over the l ights to  
make sure they do not leak. 



License Plate Lights 
Replacement 

1. Remove the two  screws f rom the license plate l ight 
assembly. 

2. Take the lens off, then replace the bulb. 

KH model: 

BULB (8 W) 

KG and KE models: 

LENS 

Rear Side Marker 
Lights (KH model) 

r Replacement m 
1. Remove the screw from the rear side marker l ight 

assembly. 

2. Carefully pry the l ight out of the rear bumper, and 
disconnect the 2-P connector f rom it. 

NOTE: Be careful not to  damage the rear bumper. 

/ 
REAR SIDE 

2-P CONNECTOR 

MARKER LIGHT 

3. Remove the bulb socket by turning i t  45" counter- 
clockwise. 

(3CP) 

SOCKET 



Glove Box Light 

I 1. Open the glove box, and disconnect the 2-P connec- 
tor. 

NOTE:. If necessary, remove the glove box. 

2. Check for continuity between the terminals in  each 
switch position according t o  the table. 

Position 

1 1 OPEN ION) I 0 0  1 

GLOVE 
BOX LID 

I 
OPEN 

Vanity Mirror Light 
(KH model) 

I NOTE: There is only a passenger's vanity mirror light. 

I .  Remove the two screws f rom the sunvisor bracket. 

2. Disconnect the connector, and remove the sunvisor. 

POSITIVE 

SUNVISOR V 
SCREWS 

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

p s i i o n  e r m i n a  1 POSITIVE I 
TERMINAL 

I CLOSE (OFF) I I I I 
I OPEN (ON) I o I + r \  I 

4. If necessary, pry off the lens, and replace the bulb. 

MIRROR 
COVER 

I 

OPEN 

POSITIVE 
TERMINAL 

At MOUNT BASE 



Ceiling/Courtesy/Trunk Lights C"I 
- Circuit Diagram 

UNDER-HOOD FUSEIRELAY BOX 
BATTERY 

x N O . ~  5 No.37 17.5A) 

WHTIBLU 

I 

x No.15 (100A): F22B1 engine 
No. 15 (80A1 : Except F22B1 engine 

I 
I 

1 
- 
1 

WHTIBLU WHTIBLU WHTIBLU WHTIBLU 

CEILING 
LIGHT D 

(In the gauge assembly) 

ORN GRNIORN GRNIRED 

SWITCH SWITCH SWITCH 

* 2 
r - - - - I  
I I 

I BLK I I 
I I 
I  I 

I 

- - - 
' T I  I  T  

G551 I G401 
I G403 I I 

x 1: Without sunroof 
x 2: With sunroof 



Ceiling/Courtesy/Trunk Lights 

From No.37 (7.5A) FUSE 

OFF 

To DOOR SWI 

- Ceiling Light Test (With Sunroof) 

1. Turn the light switch OFF. 

2. Pry off the lens. 

3. Remove the two mounting nuts and the housing. 

LENS 

4. Disconnect the 3-P connector from the hausing. 

TCH 

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

B A 

OFF 

MIDDLE 

ON 0 



r Ceiling Light Test (Without Sunroof) 

1. Turn the light switch OFF. 

2. Pry off the lens. 

3. Remove the four screws and the housing. 

4. Disconnect the 3-P connector from the housing. 

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

I From No.37 (7.5A) FUSE 
D I 

OFF 

To DOOR SWITCH 



Ceiling/Courtesy/Trunk Lights 
- Trunk Light Test/Replacement 1 

1. Pry off the trunk light lens f rom the housing. I 
2. Pry out the light assembly. I 
3. Disconnect the 2-P connector f rom the housing. I 
4. Make sure that the bulb is OK. Check for continuity 

between the A (+) and B (-1 terminals. 

2-P 
CONNECTOR 

From No.37 (7.5A) FUSE 
(Under-hood fuselrelay box) 

A 

6 

To TRUNK LATCH SWITCH 

Latch Switch Test/Replacement - 

1. Open the trunk lid, and remove the trunk rear t r im 
panel. 

2. Disconnect the 2-P connector f rom the trunk latch. 

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

kV CONNECTOR 

4. If necessary, remove the three bolts f rom the trunk 
l id,  then  remove  the  t runk  latch assembly. The  
switch cannot be replaced separately. 

A A 

LOCK ROD 
\ 

B 

0 

Terminal 

Position 

OPEN 

CLOSE 

A 

0 



r Courtesy Lights Replacement .-I 

NOTE: The bulb or lens alone can be replaced without 
removing the door panel. 

1 1. TO replace the entire light, remove the door panel 
(see section 20). 

2. Remove the  t w o  screws, then  remove the  l i gh t  
housing from the door panel. 

I 

, 3. Disconnect the 2-P connector, and remove the light. 

2-P CONNECTOR I 

From No.37 (7.5A) FUSE 
(Under-hood fuselrelay box) 

To DOOR SWITCH 

Terminal 
@ TERMINAL BASE PLATE 

Position 

CLOSE (OFF) 

OPEN (ON) 0 0 





- Controller Input Test 

NOTE: The control uni t  is bui l t  in to the dash lights 
brightness controller. 

1. Carefully pry the controller out of the dashboard, 
then disconnect the 3-P connector from the con- 
troller. 

2. Inspect the connector and socket terminals to be 
sure they are all making good contact. 

If the terminals are bent, loose or corroded, 
repair them as necessary, and recheck the sys- 
tem. 
If the terminals look OK, make the fo l lowing 
input tests at the connector. 
- If any test indicates a problem, find and cor- 

rect the cause, then recheck the system. 
- If all the input tests prove OK, the controller 

must be faulty; replace it. 

NOTE: LHD type is shown, RHD type is similar. 

View from 
wire side 

No. Wire Test condition Test: Desired result Possible cause if result is  not obtained 

1 BLK 
Under all conditions Check for continuity to ground: Poor ground (G401, G403) 

There should be continuity. An open in the wire 

Headlight switch ON Check for voltage to ground: Blown No. 32 (15 A) fuse in the 

2 REDIBLK 
There should be battery voltage. under-hood fusetrelay box 

Faulty combination light switch 
An open in the wire 

3 RED 
Headlight switch ON Connect to ground: Dash lights An open in the wire 

should come on full bright. 



Back-up Lights 



Manual Transmission: 

NOTE: Check the No. 1 (10 A) fuse in the under-dash fuse1 
relay box before testing. 

1. Test the back-up light switch by moving the shift 
lever to reverse and turning the ignition switch ON 
(11). 

2. If the back-up lights do not go on, check the back-up 
light bulbs in the taillight assembly. 

3. If the fuse and bulbs are OK, disconnect the connec- 
tor from the back-up light switch. 

B (GRN/BLK) 

his washer must  
always be replaced 
for the switch to  
function properly 
and t o  prevent oil 
leaks. 

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

I- I esx 

Terminal 

Position 

REVERSE 

ALL EXCEPT 
REVERSE 

Automatic Transmission: 

NOTE: Check the No. 1 (10 A) fuse in the under-dash fuse/ 
relay box before testing. 

1. Test the back-up light switch by shifting the shift 
lever to @ and turning the ignition switch ON (11). 

2. If the back-up lights do not go on, check the back-up 
light bulbs in the taillight assembly. 

3. If the fuse and bulbs are OK, disconnect the 12-P 
connector from the A/T gear position switch (back- 
up light switch). 

AIT GEAR 
POSITION 

12-P CONNECTOR 

View f rom 
terminal side 

4. Check for continuity between the "G" and "H" ter- 
minals. Move the lever back and forth at the m 
position without touching the push button, and 
check for continuity within the range of free play of 
the shift lever. 

If there is no continuity within the range of free 
play, adjust the A/T gear position switch (see 
page 23-168). 
If there is continuity, but the back-up lights do 
not go on, check for: 
- Poor ground (G551) 
- An open in the YEL or GRNJBLK wire If there is no continuity, replace the back-up light 

switch. 
If there is continuity, but the back-up lights do 
not go on, check for: 
- Poor ground ((3551) 
- An open in the YEL or GRNJBLK wire 

A 

0 

B 

0 





- Circuit Diagram (KG and KE models) I 
BATTERY 

9 BLK 

SAFETY INDICATOR 0 
I 

WHTNEL 

WHTIGRN (A): Without cruise control C : With cruise control 

+ 
HORNS 

GRN - BRAKE - 7 , 
LIGHT 
(21W) 

- - A 
RIGHT TAILLIGHT 
(KG model) 
LEFT TAILLIGHT 
(KE model) 

I - I 1 - 1  
I G402 I I G551 I 
I G404 I I I 
L,,,-J L,,--J 
(KG model) (KE model) 



Brake Light 
- High Mount Brake Light 

Replacement (KH model) 
1. Open the trunk lid, and disconnect the 2-P connec- 

tor from the high mount brake light. 

2.  Remove the two nuts, then remove the high mount 
brake light from the rear shelf. 

HIGH M O U N T  BRAKE LIGHT 

2-P CONNECTOR 

3. Install the high mount brake l ight in  the reverse 
order of removal. Clean the rear w indow glass 
before installing the light. 

Brake Lights and High Mount 
- Brake Switch Test 

1. If one of the brake lights does not go on, check the 
bulb in the taillight or the high mount brake light. 

2. If none of the brake lights go on, check the No. 30 
(20 A) fuse in the under-hood fuselrelay box. 

3. If the fuse and bulbs are OK, disconnect the 2-P or 
4-P connector from the brake switch. 

Without CRUISE With CRUISE 

View from terminal side 

2-P or 4-P CONNECTOR 

PEDAL 

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

C or (A) 

0 

Terminal 

Position 

RELEASED 

PUSHED 

If there is no continuity, adjust the pedal height 
(see section 19), and recheck. 
If there is still no continuity, replace the switch. 
If there is continuity, but the brake lights do not 
go on, check for: 
- Poor ground *I (G402, G404) *2 (G551) 
- An open in the WHT/YEL or GRN/WHT wire 
- Faulty brake light failure sensor (see page 23- 

162) 
(A): Without cruise control 
C : With cruise control 
*I  : KG model 
*2 : KE and KH models 

B 

0 



Side MarkerJTurn Signal/Hazard Flasher System rI 
r Component Location Index 

CAUTION: 
I 

A l l  SRS electrical w i r i ng  harnesses are covered with 
ye l l ow  insulation. 
Before disconnect ing a n y  pa r t  o f  t h e  SRS w i r e  har-  
ness. connect t h e  sho r t  connectors. 
Replace t h e  ent i re  af fected SRS harness assembly i f  
it has  a n  open  ci rcui t  o r  damaged wir ing.  

NOTE: The il lustration shows LHD type. RHD type is  
symmetrical to  LHD type. 

SRS MAIN HARNESS 
COMBINATION LIGHTITURN SIGNAL SWITCH (Covered wi th yellow insulation) 
Test, page 23-189, 190 
Replacement, page 23-191 

\ 

TURN SIGNAL INDICATOR LIGHTS 
(In the gauge assembly) 
Bulb Locations, page 23-136 

HAZARD WARNING SWITCH 
Replacement, page 23-219 / 

SIDE MARKER FLASHER CIRCUIT (KH model) 
(Built into the integrated control unit) 
lnput Test, page 23-173 

TURN SIGNALIHAZARD 
RELAY 
lnput Test, page 23-218 

AUXILIARY FUSE HOLDER 
AUXILIARY FUSE HOLDER (KE model) 
(KH model) 

UNDER-DASH FUSEIRELAY BOX yJ 



Side MarkerITurn SignallHazard Flasher System 

r Circuit Diagram (KG and KE models) 



- Circuit Diagram (KH model) I 
* No. 15 1100A) : F22B1 engine 

No. 15 (80A) : Except F22B1 engine 

AUXILIARY 
UNDER-HOOD FUSEIRELAY BOX FUSE HOLDER 

BATTERY 

COMBINATION LIGHT SWITCH 

BRIGHTNESS 
CONTROLLER 

- - - - - 

G301 G201 G301 G201 G551 G402 
G404 



Side MarkerITurn SignalJHazard Flasher system 
r Turn Signalltiazard Relay Input Test 1 

CAUTION: 
All SRS electrical wiring harnesses are covered w i th  
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly i f  
it has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical to  LHD type. 

Remove the tu rn  signal lhazard relay f r om the  
under-dash fusehelay box. 

Inspect the relay and fuselrelay box socket termi- 
nals to be sure they are all making good contact. 

I f  the terminals are bent, loose or  corroded, 
repair them as necessary, and recheck the sys- 
tem. 

a I f  the terminals look OK, make the fo l lowing 
input tests at the fuselrelay box socket. 
- If any test indicates a problem, find and cor- 

rect the cause, then recheck the system. 
- If all the input tests prove OK, the turn signal/ 

hazard relay must be faulty; replace it. 

fi SRS MAIN HARNESS 
(Covered with yellow insulation\ 

HAZARD RELAY 

FUSEIRELAY BOX 

No. Terminal Test condition Test: Desired result Possible cause if result is not  obtained 

Poor ground (G402, G404) 
An open in the wire 

Blown No. 12 (7.5 A) fuse in the 
auxiliary fuse holder (KH and KE 
models) 
Blown No. 1 (10 A) fuse in the 
under-dash fuselrelay box (KG 
model) 
An open in the wire 
Faulty hazard warning switch 

Blown No. 35 (15 A) fuse in the 
under-hood fuselrelay box 
An open in the wire - Faulty hazard warning switch 

Poor ground (G201, G301, G402, 
G404, G551) 
Faulty hazard warning switch 
Faulty side marker flasher circuit 
An open in the wire 

Faulty turn signal switch 

1 

2 

3 

Under all conditions 

Ignition switch ON ( 1 1 )  

Hazard warning switch 
ON 

Hazard warning switch 
ON; connect the B ter- 
minal to  the L terminal. 

Ignition switch ON (11) 
and turn signal switch 
in  right or left; connect 
the B terminal to  the L 
terminal. 

E 

B 

L 

Check for continuity to ground: 
There should be continuity. 

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

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

Hazard lights should come on. 

Right or left turn signal lights 
should come on. 



- Hazard Warning Switch 
Replacement 7 

CAUTION: Be careful not  t o  damage the hazard warn- 
ing switch or the front console panel when prying the 
switch out. 

1. Carefully pry the hazard warning switch out of the 
front console panel. 

2. Disconnect the 10-P connecter f rom the hazard 
warning switch. 

10-P CONNECTOR 

3. Install in the reverse order of removal. 

r Hazard Warning Switch Test 1 
1. Carefully pry the hazard warning switch out of the 

front console panel. I 
2. Check for continuity between the terminals in each 

switch position according to the table. I 



Stereo Sound System 
- Component Location Index 

CAUTION: 
All SRS electrical wiring harnesses are covered with 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical to LHD type. 

12 
SRS MAIN HARNESS 
(Covered with yellow insulation) 

STEREO RADIOICASSETTE 
PLAYER 

TWEETERS Removal, page 23:222,223 
Replacement, page 23-228 Terminals, page 23-223, 224 

POWER LNTENNA MOTOR 
Test, page 23-225 
Replacement, page 23-226, 227 



- Circuit Diagram 

UNDER - HOOD FUSE I RELAY BOX IGNITION SWITCH 
BATTERY * No. 15 (1 00A): F22B1 engine 

*No.15 No.18 150A) 
., wHTa-l No. 15 180A1 : Except F22B1 engine @ ELK 

WHTlBLK 
No.37 17.5AI No.36 115A) 

No.39 (7.5A) 

WHTIBLU 

COMBINATION 
LIGHT SWITCH 

STEREO RADIO1 
CASSETTE PLAYER 

ANTENNA 

-------- 
POWER ANTENNA MOTOR 
(With the antenna retracted fully) 

- 
G551 G405 

23-221 



Stereo Sound System 

r Removal (KH model) 

CAUTION: 
All SRS electrical wiring harnesses are covered with 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

SRS MAIN HARNESS 
(Covered with yellow insulation) 

1. Remove the rear console. 

CUP 

2. Remove the front console panel. 

FRONT CONSOLE PANEL 
CONNECTOR 

ASHTRAY 

CONNECTOR 

3. Remove the two  screws. Pull the stereo radiohas- 
sette player out part of  the way. 

4. Disconnect the 16-P connector and antenna lead, 
then remove the stereo radiolcassette player. 

ANTENNA LEAD 
I 

CONNECTOR 



- Stereo RadioICassette Player 
Terminals (KH model) 1 

For ANTENNA LEAD 

1 REDJGRN Passenger's door speaker O 

2 BLUJGRN Driver's door speaker O 

3 REDIBLK Lights-on signal 

Constant power (Tuning mem- 
4 WHT/YEL 

ory, 

5 WHTIRED ACC (Main stereo power supply) 

Radio switched power (To an- 
tenna) 

7 BLU/YEL Left rear speaker @ 

8 RED/YEL Right rear speaker @ 

9 BRNIBLK Passenger's door speaker @ 

10 GRYIBLK Driver's door speaker O 

11 - (not used) 

12 - (not used) 

13 - (not used) 

14 BLK Ground (G405) 

15 GRY/WHT Left rear speaker @ 

16 BRNjWHT Right rear speaker @ 

- Removal (KG and KE models) 1 
CAUTION: 

All SRS electrical wiring harnesses are covered with 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

NOTE: The il lustration shows LHD type. RHD type is  
symmetrical to LHD type. 

SRS MAIN HARNESS 
(Covered with yellow insulation) 

1. Remove the needle remover to pull out the stereo 
radio/cassette player. 

16-P CONNECTOR I 



Stereo Sound System 

0 

SOCKET (A) 

- Stereo Radio/Cassette Player Terminals (KG and KE models) 

KG model: KE model: 

Terminal Wire Connects t o  Terminal Wire Connects t o  

(not used) 

(not used) 

(not used) 

Constant power (Tuning mem- 
ory) 

Radio switched power (To an- 
tenna) 

Lights-on signal 

ACC (Main stereo power sup- 

ply) 

Ground (G405) 

Right rear speaker @ 

Right rear speaker @ 

Passenger's door speaker @ 

Passenger's door speaker @ 

Driver's door speaker @ 

Driver's door speaker @ 

Left rear speaker @ 

Left rear speaker @ 

A I 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

B1 

B2 

83  

84  

8 5  

B6 

87 

88 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

B1 

B2 

83 

B4 

B5 

B6 

B7 

B8 

- 

- 

- 

WHTP/EL 

YEL/WHT 

REDJBLK 

WHT,RED 

BLK 

RED/YEL 

BRN/WHT 

RED/GRN 

BRNIBLK 

BLU/GRN 

GRY/BLK 

BLU/YEL 

GRYtWHT 

- 

- 

- 

WHT/YEL 

YELNHT 

REDIBLK 

WHT/RED 

BLK 

BLU/YEL 

GRY/WHT 

BLUIGRN 

GRY/BLK 

REDIGRN 

BRNIBLK 

RED/YEL 

B R N N H T  

(not used) 

(not used) 

(not used) 

Constant power (Tuning mem- 
ory) 

Radio switched power (To an- 
tenna) 

Lights-on signal 

ACC (Main stereo power sup- 

ply) 

Ground (G405) 

Right rear speaker @ 

Right rear speaker @ 

Driver's door speaker @ 

Driver's door speaker @ 

Passenger's door speaker @ 

Passenger's door speaker @ 

Left rear speaker @ 

Left rear speaker O 



- Power Antenna Motor Test 

1. Remove the trunk side t r im panel. 

2. Disconnect the 3-P or 4-P connector f rom the motor, 
and remove the connector f rom its clamp. 

3. Check for power t o  the motor at the connector ter- 
minals: 

There should be  battery voltage between the 
WHTIBLU (+) and BLK (-1 terminals all the time. 
There should be  battery voltage between the 
YELIWHT (+) and BLK (-1 terminals only wi th  the 
ignition and radio switched ON. 

4. Test motor operation: 

EXTEND: Connect battery power t o  the "A" and "B" 
terminals, and ground the "C" terminal. 

RETRACT: Disconnect power f rom the "B" terminal. 

KH model KG and KE models 

KH model KG and KE models 

5. If the motor fails to  run or does not run smoothly, 
replace it. 

ANTENNA 

- 
C (With the antenna retracted fully) 

Sticking Antenna: 

The antenna sticks in either the up or down position. 

1. Remove the antenna nut, spacer, and bushing (see 
page 23-226). 

2. Clean the antenna mast housing threads, and rein- 
stall the spacer and bushing. 

PLASTIC SLEEVE / ANTENNA MAST 
\ 

Clean mast 
housing I threads. 

3. Tighten the antenna nut t o  2.3 N.m (0.23 kgfsm, 1.7 
Ibf-ft). If you overtighten the nut, the antenna may 
stick. If sticking occurs, back the nut off  a little, then 
turn the radio o n  and off  t o  raise and lower  the 
antenna again. Repeat unt i l  t he  antenna moves  
freely. 



Stereo Sound System 
- Antenna Mast Replacement . 

Removal 
NOTE: The antenna mast alone can be replaced without 
having to  remove the power antenna motor. 

1. Remove the antenna nut, spacer and bushing. 

2. Carefully withdraw the antenna mast while extend- 
ing i t  by  turning the radio switch ON. 

ANTENNA NUT 
2.3 N.m (0.23 kgf.m, 1.7 Ibf.ft) 

\ 

BUSHING -- 
i '  WP- ANTENNA MAST DRIVE CABLE 

TEETH 

ANTENNA MAST 
DRIVE CABLE 

POWER ANTENNA 
MOTOR UNIT 

Installation 
1. Hold the antenna so the teeth o n  the dr ive cable 

face in  the direction shown, then insert the cable 
into the antenna housing. 

L 
Direction of the 
teeth 

2. Check for engagement o f  the cable teeth wi th  the 
drive gear b y  carefully moving the cable up  and 
down. 

3. Turn the radio switch "OFF", and let the motor pull 
the drive cable into the antenna housing. 

4. Clean the antenna housing threads, then insert the 
antenna into the housing. Install the bushing and 
spacer, and install and tighten the antenna nut to  
2.3 N-m (0.23 kgf-m, 1.7 Ibf-ft). 

5. Check that the antenna mast retracts and extends 
fully when the radio switch is turned ON and OFF 
repeatedly. If you overtighten the nut, the antenna 
may stick. If sticking occurs, back the nut off a little, 
then raise and lower the antenna again. Repeat until 
the antenna moves freely. 



- Power Antenna Motor 
Replacement 

1. Remove the trunk side t r im panel. 

2. Disconnect the 3-P or 4-P connector and antenna 
lead from the motor, then remove the antenna nut, 
spacer, bushing and motor bracket nut. 

ANTENNA NUT 
2.3 N.m (0.23 k9f.m. 1.7 Ibf.ft) 

3. Remove the motor and antenna as an assembly. 

4. Install in the reverse order of  removal. 

NOTE: Tighten the antenna nut, then t ighten the 

- Door Speaker Replacement 1 
1. Remove the door panel. I 
2. Remove the three screws, then disconnect the 2-P 

connector from the speaker. 

3. Install in  the reverse order of removal. 



Stereo Sound System 

r Rear Speaker Replacement 1 
I 1. Remove the three screws from the trunk side, then 

remove the speaker cover. 

I 2. Remove the three screws, disconnect the 2-P con- 
nector from the speaker, and remove the speaker. 

RIGHT REAR 

2-P CONNECTOR 

- Tweeter Replacement I 
1. Carefully pry the tweeter out of the dashboard, then 

disconnect the 2-P connector from the tweeter. 

RIGHT TWEETER 

/ 

2. Install in the reverse order of removal. 



Clock r Circuit Diagram 

* No. 15 (100AJ: F22B1 engine 
I No. 15 l80AJ : Except F22B1 engine 

BATTERY 

8 BLK 

- Removal 

1. Remove the rear console (see page 23-134). 

2. Remove the front console panel {see page 23-134). 

3. Disconnect the 4-P connector f rom the clock. 

4. Remove the t w o  screws. 

FRONT CONSOLE 
PANEL 

- Terminals 

Terminal 

A 

B 

C 

D 

Wire 

WHT/YEL 

REDIBLK 

YEL 

BLK 

Connects to  

Constant power (Time memory) 

Lights-on signal 

IG1 (Main clock power supply) 

Ground (G402, G404) 



Cigarette Lighter 
- Component Location Index 

CAUTION: 
a All SRS electrical wiring harnesses are covered with 

yellow insulation. 
a Before disconnecting any part of the SRS wire har- 

ness, connect the short connectors. 
a Replace the entire affected SRS harness assembly if 

it has an open circuit or damaged wiring. 

NOTE: The il lustration shows LHD type. RHD type is 
symmetrical to LHD type. 

' SRS MAIN HARNESS 
(Covered with yellow insulation) 

\ 
CIGARETTE LIGHTER RELAY 
Test, page 23-72 



- Circuit Diagram I 

* No. 15 (100A): F22B1 engine 
No. 15 (80AI : Except F22B1 engine 

BATTERY 

BLK 

ClGAREl 
LIGHTER 
RELAY 

'TE 



Cigarette Lighter 
.C . .A I - I esT/Keplacemenr 

1. Remove the rear console (see page 23-134). 

2. Remove the front console panel (see page 23-134). 

3. Disconnect the 4-P connector f rom the cigarette 
lighter. 

4. Inspect the connector terminals to be sure they are 
all making good contact. 

If the terminals are bent, loose or corroded, re- 
pair them as necessary, and recheck the system. 
If the terminals look OK, go to step 5. 

4-P CONNECTOR terminal side 

5. Turn the ignition switch ON (11).  

6. Check for voltage between the A and D terminals. 
There should be battery voltage. 

If there is no battery voltage, check for 
- blown No. 36 (15 A) fuse in the under-hood 

fuselrelay box. 
- blown No. 11 (10 A) fuse in the under-dash 

fuse/relay box. 
- faulty cigarette lighter relay. 
- poor ground (G401, G403). 
- an open in the wire. 

7. Turn the headlight switch ON, and check for voltage 
between the B and D terminals. 
There should be battery voltage. 

If there is no voltage, check for 
- blown No. 32 (15 A) fuse in the under-hood 

fuselrelay box. 
- faulty combination light switch. 
- an open in the wire. 

8. If all tests prove OK, replace the cigarette lighter. 

I 

FRONT CONSOLE PANEL 

HOUSING R;NG 
NUT 

9. Disconnect the thermofuse housing from the sock- 
et. 

10. Remove the r ing nut, and separate the cigarette 
lighter socket from the thermal protector. 

11. When installing the cigarette lighter, align each lug 
on the face panel, illumination ring, and cigarette 
lighter socket with the groove in the hole, then posi- 
t ion  the bulb housing on  the thermal protector 
between the stops in the console panel. 



Horns 
- Component Location Index c 

CAUTION: 
All SRS electrical wiring harnesses are covered with 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical to LHD type. 

CONTACT RING 
(Without cruise control and SRS) 
Test, page 23-239 
SLIP RING 
(With cruise control, without SRS) 
Test, page 23-238, 239 
CABLE REEL 
(With cruise control and SRS) 
Test. page 23-236, 237 

SRS MAIN HARNESS 
(Covered with yellow insulation) 







Horns 

r Switch Test (With SRS) 

CAUTION: 
Al l  SRS electrical wir ing harnesses are covered w i th  
yel low insulation. 
Before disconnecting any part of  the  SRS wi re har- 
ness, connect the  short connectors. 
Replace the  entire affected SRS harness assembly i f  
it has an open circuit o r  damaged wiring. 

NOTE: The i l lustrat ion shows LHD type. RHD type is 
symmetrical to  LHD type. 

fi SRS MAIN HARNESS 
(Covered with yellow insulation) 

1. Disconnect the battery negative cable, then discon- 
nect the positive cable. 

2. Connect the short  connectors (RED) to  the airbag 
side of the connectors. 

Driver's Side: 

Remove t h e  access panel  f r o m  the  s teer ing 
wheel, then remove the short connector (RED) 
f rom the panel. 
Disconnect the 3-P connector between the driv- 
er's airbag and cable reel, then connect the short 
connector (RED) t o  the airbag side of the connec- 
tor. 

DRIVER'S 
AIRBAG 3-P 

DRIVER'S CABLE REEL 

CONNECTOR IRED) 

Front Passenger's Side: 

Remove the glove box. 
NOTE: Before removing the glove box, remove 
the glove box damper (see section 20). 
Disconnect the front passenger's airbag 3-P con- 
nector f rom the SRS main harness, and connect 
the short  connecter (RED) to  the f ront  passen- 
ger's airbag 3-P connector. 

FRONT PASSENGER'S SHORT CONNECTOR (RED) 
AIRBAG / 

3. Remove the dashboard lower cover and knee bol- 
ster (KH model). 

4. Disconnect the cable reel 6-P connector f rom the 
SRS main harness, then connect Test Harness C 
only to  the cable reel side of  the 6-P connector. 



TEST HARNESS C 
07LAZ - SL40300 

5. Check for continuity between the No. 3 terminal of 
the 8-P connector o f  Test Harness C and body  
ground with the horn switch pressed. 

If there is continuity, the horn switch is OK. 
If there is no continuity, go to step 6. 

6. Carefully remove the cruise control settresume 
switch cover or l id cover by prying between the 
cover and the switch in the sequence shown. 

CRUISE CONTROL 
SETlRESUME 
SWITCH COVER 
or 
LID COVER 

7. Remove the two TORXB bolts using a TORXB T30 
bit, then remove the driver's airbag assembly. 

SWITCH COVER 
or 
LID COVER 

TORX" BOLTS 
ASSEMBLY 

Use a TORXm 130 bit. 

8. Check for continuity between the horn positive ter- 
minal and steering wheel bolt with the horn switch 
pressed. 

HORN 

STEERING WHEEL BOLT 

If there is continuity 
- replace the cable reel. 
- check the set/resume switch. 
If there is no continuity, replace the horn switch. 



Horns 

r Switch Test (Without SRS) 

With Cruise Control: 

NOTE: RHD type is shown, LHD type is similar. 
1. Remove the dashboard lower cover. 

2. Disconnect the 20-P connector of  the combination 
light switch harness from the main wire harness. 

COMBINATION 

View from wire side 

3. Check for continuity between No. 16 terminal and 
body ground in each switch position according t o  
the table. 

If there is continuity, the horn switch is good. 
If there is no continuity, go to step 4. 

4. Remove the steering column upper and lower cov- 

ers. 

Body ground 

0 

Terminal 

Horn switch 

PUSH 

RELEASE 

STEERING COLUMN 
UPPER COVER 

\ 

16 

0 

LOWER 
COVER 

5. Disconnect the 5-P connector from the slip ring 

6. Check for continuity between No. 16 and No. 25 ter- 
minals of the combination light switch harness. 

View from wire side 

If there is continuity, go to step 7. 
If there is no continuity, replace the combination 
light switch harness. 



Terminal 

Horn switch 

PUSH 

RELEASE 
Hub core Contact ring 

Horn switch 

RELEASE 

7. Remove the steering wheel, then turn it over. 

8. Check for continuity between No. 3 terminal and 
hub core in each switch position according to  the 
table. 

If there is continuity, check the slip ring (see 
page 23-240). 
If there is no continuity, replace the horn switch. 

Without Cruise Control: 

1. Remove the steering wheel, then turn it over. 

HUB CONTACT 
CO 

2. Check for continuity between the contact ring and 
hub core in each switch position according to the 
table. 

If there is no continuity, check the horn switch. 

3 

0 

Hub core 

0 



Horns 

1. Remove the front bumper (see section 20). 

2. Disconnect the 2-P connector, and remove the horn. 

I 3. Test the horn by connecting battery power t o  one 
terminal and grounding the other. The horn should I 
sound. 

A 

2-P CONNECTOR 

B 

- Slip Ring Test - 
(With Cruise Control) 

1. Remove the steering wheel. 

2. Disconnect the 5-P connector from the slip ring. 

3. Remove the four screws, then remove the slip ring. 

4. Check for continuity between the terminals by rotat- 
ing the slip ring according to the table. 

Rotate the slip ring. 

Harness Side: 



Power Seat 

\ 
DRIVER'S POWER SEAT 
UP-DOWN SWITCH 
Test, page 23-243 



Power Seat 

BATTERY 

Q 
xN0.15 

UNDER -HOOD 
FUSEIRELAY 
BOX 

No.31 

RED 

I 
BLK BLK 

A E C 

I I 

DRIVER'S 
POWER SEAT 
UP-DOWN DOWNo 
SWITCH 

D B 

GRNNEL GRNlRED 

POWER SEAT 
UP-DOWN MOTOR 

- 

G501 

r No.15 (100Al: F22B1 engine 
No. 15 (BOA) : Except F22B1 engine 



- Switch Test 1 

1. Remove the adjuster cover from the driver's seat by 
removing the two screws. 

5-P CONNECTOR - \ \ 
b0 ADJUSTER COVER 

2. Disconnect the 5-P connector f rom the driver's 
power seat up-down switch, then remove the driv- 
er's power seat up-down switch from the adjuster 
cover by removing its two mounting screws. 

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

- Power Seat Up-down Motor 
Test 1 

Terminal 

Position 

11 P 

DOWN 

CAUTION: Be careful not to damage the seat, interior 
trim or body. 

A B C D E  

1. Remove the driver's seat (see section 20). 

2. Disconnect the 2-P connector from the power seat 
up-down motor. 

3. Test the motor: 

CAUTION: When the motor stops running, disconnect 
battery power immediately. 

Terminal 

Position 

UP 

DOWN 

View f rom terminal side I 

POWER SEAT 
UP-DOWN 
MOTOR 

A 

0 

0 

B 

0 

0 



Rear Window Defogger 

r Component Location Index 

CAUTION: 
All SRS electrical wiring harnesses are covered wi th 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 

a Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical to LHD type. 

IN HARNESS 
(Covered with yellow insulation) 

REAR WINDOW 
DEFOGGER SWITCH 
Test, page 23-249 
Replacement, page 23-249 

\ REAR WINDOW DEFOGGER 

\ Input Test, page 23-176 

UNDER-DASH FUSEIRELAY BOX 

r Description (KH model) 

Function: 
The rear window defogger is controlled by the integrated control unit. When the defogger switch in the instrument panel 
is pushed, it sends a signal t o  the defogger timer in  the integrated control unit, and the defogger stays on for about 25 
minutes, or until the ignition is switched off. The indicator light in the switch comes on when the defogger is on. 



- Circuit Diagram (KG and KE models) 

I 
IGNITION 

UNDER - HOOD FUSEIRELAY BOX SWITCH 
BATTERY 

No. 15 (80A) No. 18 (50A) 

N0.16 

WHTlGRN Y EL 

UNDER-DASH FUSE/RELAY BOX 

No.8 
(7.5A) 

1 )  

COMBINATION 
LIGHT SWITCH 

BLKIGRN YELIGRN BLKNEL REDIBLK 

A E 

D 
I I 

F B 

NOISE 
CONDENSER 

DASH LIGHTS 
BRIGHTNESS 
CONTROLLER 

- - - 



Rear Window Defogger 
Circuit Diagram (KH model) 

IGNITION 
UNDER - HOOD FUSEIRELAY BOX SWITCH 

* No.15 (100A): F22B1 engine 
No.15 (BOA) : Except F22B1 engine TBLKW7 wHTy , 

WHTIGRN YEL BLKNEL 

UNDER-DASH FUSEIRELAY BOX 

No.8 No. 1 
(10A1 (7.5AI 

COMBINATION 
LIGHT SWITCH c 0 .- ,- 

m 
c C 

8 - 
m 

1 
E 
* - - 

BLKIGRN YELlGRN BLKIYEL YELNVHT REDIBLK 

C F E 

REAR 
WINDOW 
DEFOGGER 
SWITCH 

A - 

(Internal connection) 

I 
4 )  

BLKIGRN 

I REAR 

D 

ELK 

- n n 

B 

RED 

4 

CONDENSER 
WINDOW 
DEFOGGER 

- - 

" 

YELNHT 

t 

- 1 - 

G80 1 G402 G402 
G404 G404 

23-246 

DEFOGGER TIMER CIRCUIT 

( Bu~l t  into integrated 
control unit 1 

7 
i 

DASH LIGHTS 
BRIGHTNESS 
CONTROLLER 4 1 

_a 



- Troubleshooting 

NOTE: The numbers in the table show the troubleshooting sequence. 

*I: KH model 
*2: KG and KE models 

- Noise Condenser Capacity 

V] - 
L m 
0 .E 
a g E 
0 S - 
;; .- 
3 + 

2 % .- E 
c 0 a 0 

8; 
BLWEL or 
*"T'EVGRN 

YEL, *lBLK/YEL or 
*lYEL/WHT 

WHTfGRN, BLWGRN or 
*2YEL/GRN 

YE LWHT 

Item to be inspected 

X 

Symptom 

Test: 
1. Use a commercially available condenser tester. Connect the tester probes and measure the condenser capacity. 

Defogger works, but indicator light 
does not go on. 

Defogger does not work and indica- 
tor light does not go on. 

Defogger does not work, but indica- 
tor light goes on. 

Operation time is too long or too 
short. 
Normal operation time is about 25 
minutes. 

NOTE: Do not confuse the tester probes or you may damage the condenser. I 
Noise condenser capacity: 0.47 _+ 0.09 microfarads IpF) I 

1 

1 POSITIVE 

If TERMINAL 

1 

2. If not within the specification, replace the noise condenser. 

*'4 

*'I 

*'3 

1 2 3 4  

G402 
G404 

G801 



Rear Window Defogger r Function Test 

CAUTION: Be careful not to scratch or damage the de. 
fogger wires with the tester probe. 

1. Check for voltage between the positive terminal and 
body ground with the ignition switch and defogger 
switch ON. 
There should be battery voltage. 

If there is no voltage, check for 
- faulty defogger relay. 
- faulty defogger switch. 
- faulty integrated control unit (KH model). 
- an open in the BLWGRN wire. 
If there is battery voltage, go to step 2. 

NEGATIVE TERMINAL POSITIVE TERMINAL 

2. Turn the defogger switch OFF. Check for continuity 
between the negative terminal and body ground. 

If there is no continuity, check for an open in the 
defogger ground wire. 
If there is continuity, go to step 3. 

3. Touch the voltmeter positive probe to  the halfway 
point of each defogger wire, and the negative probe 
to the negative terminal. 
There should be approximately 6 V with the ignition 
switch and the defogger switch ON. 

If the voltage is as specified, the defogger wire is 
OK. 
If the voltage is not as specified, repair the de- 
fogger wire. 
- If it is more than 6 V, there is a break in the 

negative half of the wire. 
- If it is less than 6 V, there is a break in the 

positive half of the wire. 

- Defogger Wires Repair 

NOTE: To make an effective repair, the broken section 
must be no longer than one inch. 

1. Lightly rub the area around the broken section with 
fine steel wool, then clean i t  with alcohol. 

2. Carefully mask above and below the broken portion 
of the defogger wire with cellophane tape. 

OPEN 
\ 

C E L L O ~ ~ A N E  
TAPE 

3. Using a small brush, apply a heavy coat of silver 
conductive paint extending about 3 mm (I/% in) on 
both sides of the break. Allow 30 minutes to dry. 

NOTE: Thoroughly mix the paint before use. 

PAINT 

4. Check for continuity in the repaired wire. 

5. Apply a second coat of paint in the same way. Let it 
dry three hours before removing the tape. 



- Switch Replacement 

CAUTION: Be careful not t o  damage the rear window 
defogger switch or the instrument panel when prying 
the switch out. 

1. Carefully pry the switch out of the instrument panel. 

2. Disconnect the 6-P connector from the switch. 

REAR WINDOW 
DEFOGGER SWITCH 

1. Remove the rear window defogger switch from the 
instrument panel. 

I ( 2. Check for continuity between the terminals in each I 

KG and KE models: 

- 

KH model: fv db-(0'84 w, 

KG and KE models: 

A E 

D c 

F B 

INDICATOR 
LIGHT 
10.84W) 10.84W) 

I I 

r, " 



Sunroof 
- Component Location maex 

CAUTION: 
All SRS electrical wiring harnesses are covered w i th  
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical to LHD type. 

RS MAIN HARNESS 
(Covered with yellow insulation) 

SUNROOF MOTOR 
Test, page 23-256 

placement, section 20 

ROOF CLOSE RELAY 

SUNROOF colors: GRYIRED. GRNIRED 

Wire colors: GRYIRED. GRNIRED 
GRN, BLK, and YELIGRN or (GRNIWHT) 
Test, page 23-73 

r Description (KH model) 

Sunroof Key-off Timer Operation: 
The sunroof can still be operated for about 10 minutes after the ignition switch is turned from the "11" to the "I" or "0" 
position, as long as neither of the doors has been opened. This provides a convenience to parked occupants while offering 
a degree of security against unwanted or accidental sunroof operation. 









Sunroof 

GRN, YELIGRN, 
GRY/YEL or GRYIRED 

RYNEL or GRYIRED 



- Function Test I 
NOTE: Be careful not to damage the switch and the instru- 
ment panel. 

1. Carefully pry out the switch(es) from the instrument 
panel. 

2. Disconnect the connector(s) from the switch(es). 

NOTE: LHD type is shown, RHD type is symmetrical. 

SUNROOF SWITCH 

View from wire side 

3. Connect the GRYJYEL terminal to body ground with 
a jumper wire, then turn on the ignition switch. 
The sunroof should open. 

If the sunroof opens, check the switch 

If the sunroof doesn't open, check for an open in 
the GRYlYEL wire. 

4. Connect the GRYIRED terminal to  body ground with 
a jumper wire, then turn on the ignition switch. 
The sunroof should close. 

If the sunroof closes, check the switch. 

If the sunroof doesn't close, check for an open in 
the GRY/RED wire. 

5. Check for continuity to  body ground on the BLK 
wire. 
There should be.continuity. 

If there is continuity, check the switch. 

If there is no continuity, check for an open in the 
BLK wire. 



Sunroof 
- Switch Test 1 

1. Carefully remove the switch(es) f rom the instru- 
ment panel. 

2. Check for continuity between the terminals i n  each 
switch position according to  the table. 

SWITCH 
LIGHT 
(1.12W) 

NOTE: The switch contains three diodes. Use an 
analog ohmmeter, or a digital ohmmeter equipped 
wi th  a diode tester. 

- Motor Test 

1. Remove the headliner (see section 20). 

2. Disconnect the  2-P connector f r o m  the  sunroof  
motor. 

3. Check the motor by connecting power and ground 
according to  the table. 

Position 

CLOSE 0 

4. If the motor does not run, replace it. 

NOTE: See closing force check i n  section 20 fo r  
motor clutch test. 

View from 
terminal side 



Power Mirrors 
- Component Location Index 

CAUTION: 
All SRS electrical wiring harnesses are covered with 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical to LHD type. 

" X  \ 
SRS MAIN HARNESS 
(Covered with yellow insulation) 

POWER MIRRORS 
Function Test, page 23-260 
Test, page 23-262 
Replacement, section 20 



Power Mirrors 
- Circuit Diagram (With Defogger) 

UNDER -HOOD 
FUSEIRELAY BOX 

BATTERY 

IGNITION 
SWITCH 

UNDER - DASH 

YEUBLK 

YELIBLK - 
Y ELlBLK 

L I POWER MIRROR SWITCH 
I 
I 

1 

UP 

RIGHT 
I 
I 
I 

I I 
I 

DEFOGGER 
I 

INDICATOR 
' 

(LED) 
I 
I 
I 
I ( DOWN 
I 
I 
I 
I L L 
I 

K E G F D C J  

0 RN BLUlWHT ELK 

I x 1 YELIWHT 
c 2 BLUIGRN 

+ I BLUIGRN 
a 2  YELIWHT I I ORN - 

LEFT POWER RIGHT POWER 
MIRROR G D MIRROR G D 

- - 
DOWN LEFT DOWN LEFT 

0 0 

r 1 BLUIORN c 1 LTGRN 
BLUMlHT x 2  LTGRN BLK BLUNVHT 1 2  BLUIORN BLK 

I - 
1 1 1 2  
r--7 
I I 
I I 

2 2  c 1: KG model 
- 1 2 :  KE model 1 - 1  



- Circuit Diagram (Without Defogger) I 
BATTERY 

UNDER - HOOD FUSEIRELAY BOX 

IGNITION 

BLK/YEL 

* No.15 (100AI : F22B1 engine 
No.15 (80A) : Except F22B1 engine 

UNDER - DASH 
FUSEIRELAY 
BOX 

I I POWER MIRROR SWITCH 



Power Mirrors 
- Function Test 

NOTE: 
To test, remove the driver's door panel (see page 23- 
262), then disconnect all connectors from the door 
panel. 
Before testing, check the No. 7 (7.5 A) fuse in the 
under-dash fuse/relay box. 
LHD type is shown, RHD type is similar. 

2-P CONNECTOR 
10-P CONNECTOR (With defogger) 

*I YE'LIWHT 
*2 BLUlGRN 

*I LT GRN 
'2 BLUlORN 

* I :  LHD type 
'2: RHD type 

Mirror Actuator Test 

View from 
wire side 

One or both inoperative: 
1. Check for voltage between the YELJBLK terminal of 

the 10-P connector and body ground with the igni- 
tion switch ON (11). 
There should be battery voltage. 

If there is no  voltage, check for an open in the 
YELJBLK wire. 
If there is battery voltage, go to step 2. 

2. Check for continuity between the BLK terminal and 
body ground. 
There should be continuity. 

If there is no continuity, check for 
- an open in the BLK wire. 
- poor ground (G401, G403). 

Left mirror inoperative: 
Connect the YEL/BLK terminal of the 10-P connector t o  
the *I BLUJGRN or  *2 YELJWHT terminal,  and  the 
BLUJWHT (or * I  BLUJORN or "2 LT GRN) terminal to  
body ground with jumper wires. The left mirror should 
t i l t  down (or  swing left) when the ignit ion switch is 
turned ON ( 1 1 ) .  

If the mirror does not t i l t  down (or does not swing 
left) ,  check fo r  an open i n  the  BLUJWHT (or  * I  
BLUIORN or *2 LT GRN) wire between the left mirror 
and the switch. If the wire is OK, check the left mirror 
actuator. 
If the mirror neither tilts down nor swings left, repair 
the *I BLUJGRN or *2 YEL/WHT wire between the left 
mirror and the switch. 
I f  the mir ror  operates properly, check the mirror 
switch. 

Right mirror inoperative: 
Connect the YELJBLK terminal of the 10-P connector to 
the *I YELIWHT or  *2 BLU/GRN terminal,  and the 
BLU/WHT (or  *I LT GRN or *2 BLU/ORN) terminal to 
body ground with jumper wires. The right mirror should 
t i l t  down (or  swing left) when the ignit ion switch is 
turned ON (11).  

If the mirror does not ti lt down (or does not swing 
left), check for an open in the BLUJWHT (or *I LT 
GRN or "2 BLUIORN) wire between the right mirror 
and the switch. If the wire is OK, check the right mir- 
ror actuator. 
If the mirror neither tilts down nor swings left, repair 
the * I  YELJWHT or "2 BLUJGRN wire between the 
right mirror and the switch. 
I f  the mir ror  operates properly, check the mirror  
switch. 

Defogger Test (With defogger) 

1. Check for voltage between the YELIBLK terminal of 
the 2-P connector and body ground with the igni- 
tion switch ON (11). 
There should be battery voltage. 

If there is no voltage, check for an open in the 
YELIBLK wire between the under-dash fuselrelay 
box and the switch. 
If there is battery voltage, go to step 2. 

2. Connect the YEL/BLK terminal of the 2-P connector 
to the ORN terminal with a jumper wire. 
Both the right and left mirrors should gradually 
warm up when the ignition switch is turned ON (11). 

If neither warms up, repair the ORN wire. 
I f  only one fails t o  warm up, check its mirror 
defogger element. 
If both warm up, check-the switch. 



- Switch Test 

1. Remove the switch as described under "Switch 
Removal" on page 23-262. 

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

Mirror Switch: 

Defogger Switch (With defogger): 
h I I I I I 

OFF 0 1 8 / 0 /  



Power Mirrors 
- Switch Removal 7 

1. Remove the two screws and the clip, and remove 
the driver's door panel part of the way. 

2. Disconnect the connectors from the driver's door 
panel, and remove the driver's door panel. 

NOTE: LHD type is shown, RHD type is similar. 

3. Remove the power mirror switch from the power 
window master switch by carefully pressing from 
below. 

POWER MIRROR SWITCH I 

POWER WINDOW MASTER SWITCH 

4. Install in the reverse order of removal. 

- Power Mirror Test I 
I 

1. Remove the mirror panel, then disconnect the 8-P 
connector from the power mirror actuator. 

NOTE: LHD type is shown, RHD type is similar. 

\ \. MIRROR I 
\ \ PANEL 

2. Check mirror  actuator operation b y  connecting 
power and ground according to the table. 

+ : With defogger 

With defogger 
3. Check for continuity between the C and D terminals 

(R x lo3 scale). 
There should be continuity. 

H 

0 

0 

4. If the.power mirror fails to operate properly, replace 
it. 

G 

0 

0 

0 

0 

F 

TILT UP 

TILT DOWN 

SWING LEFT 

SWING RIGHT 

0 

0 



Power Windows 
Component Location Index 

NOTE: LHD type is shown, RHD type is symmetrical. 

POWER WINDOW UNDER-HOOD FUSEIRELAY BOX 
RELAY 

PASSENGER'S WINDOW MOTOR 
POWER WINDOW MASTER 
SWITCH 

Test, page 23-272 

(Has built-in control unit) 
Input Test, page 23-268 PASSENGER'S WINDOW SWITCH 
Test, page 23-271 Test, page 23-272 

Replacement, page 23-270 

Test, page 23-273 

INTEGRATED 
CONTROL UNIT 
*(Has built-in key-off 
timer circuit) *: KH model 
Test, page 23-174 

- uescrlprlon 

Power Window Key-off Timer Operation (KH model): 
The power windows can still be operated for about 10 minutes after the ignition switch is turned from the "11" to the "I" or 
"0" position, as long as neither of the front doors has been opened. This provides a convenience to parked occupants 
while offering a degree of security against unwanted or accidental window operation. 



Power Windows 
Circuit Diagram (KG and KE models) 

NOTE: 
"DN" in the switch circuit denotes DOWN. 

BATTERY 

UNDER -HOOD FUSEIRELAY BOX UNDER - DASH 
IGNITION SWITCH FUSEIRELAY BOX 

- BLK 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I I 

No.26 (20A): KG model No.28 120A): KG model 
No.28 120A): KE model No.26 (20A): KE model 

I I 
BLUIBLK GRNNVHT BLK 

I I 
E <I> 

PASSENGER'S 
SWITCH 

J 
" 

D < A >  C < B >  B < C >  G <G> F < H >  H < F >  <D> A ' 
KE model 

B L U ~ E L  B:U BE I B!K? RED~YEL R E D ~ L U  R;D 

<E> C A E < C >  

PASSENGER'S 

<B> D B < D >  

BLUIRED 3 4 2 

BLUNVHT 

DRIVER'S WINDOW MOTOR 

PASSENGER'S 
WINDOW MOTOR 

- - - - - 
- 

G401 G402 G401 
G403 G404 G303 



- Circuit Diagram (KH model) 

NOTE: 
INTEGRATED 

"DN" in the switch circuit denotes DOWN. CONTROL UNIT 
Has built-in 
(key -off timer circuit) 

* No.15 1100A): F22B1 engine 
* No. 15 180At : Except F22B1 engine 

UNDER- HOOD FUSEIRELAY BOX 
Y 

WHTIRED 

BATTERY 
x No.15 

1 
POWER 

RELAY 

No.26 
(20A) 

No.28 
(20A) 

I 
BLUIBLK 

I 
GRNlWHT ELK 

4 I 
E 

I 
PASSENGER'S 
SWITCH 

7 I I I I I 

BLUIY EL BLU ELK 
I" 11: 

ELK 
IF I" 

REDIYEL REDIBLU 
A I 
RED 

C A E  

D B PASSENGER'S 
WINDOW 
SWITCH 

BLUtRED 3 4 2 
BLUIWHT 

I 

DRIVER'S WINDOW MOTOR 

PASSENGER'S 
WINDOW MOTOR 

- - - - - - 

G401 G402 G401 
G403 G404 G303 

23-265 



Blown No. 15 (80 A) fuse 

Power window master switch 

Open circuit in the wires, loose or 
disconnected terminals 





Power Windows 

r Master Switch Input Test 

NOTE: The control unit is built into the power window master switch, and only controls driver's door w indow operations. 

I 1. Remove the driver's door panel, and disconnect the 10-P connector f rom the master switch. 

2. Inspect the connector and socket terminals to  be sure they are all making good contact. 

I f  t he  termina ls  are bent, loose o r  corroded, 
repair them as necessary, and recheck the sys- 
tem. 
I f  t he  termina ls  look OK, make the  fo l l ow ing  
input tests at the connector. 
- If a test indicates a problem, f ind and correct 

the cause, then recheck the system. 
- If all the input tests prove OK, the power win- 

d o w  master switch must  be faulty; replace it. 

V iew  from wire side V iew  from wire side 



No. Wire Test condition Test: Desired result Possible cause if result is not  obtained 

1 

2 

3 

4 

5 

A 

Check for continuity to ground: 
There should be continuity. 

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

Check the driver's window motor: 
It should run (the window moves 
down). 

Check the front passenger's win- 
dow motor: It should run (the win- 
dow moves down). 

Check for resistance between the 
RED and BLKZ terminals: Between 
20 - 50 ohms should be indicated 
as the driver's motor runs. 

Poor ground (G401, G403) 
An open in the wire 

Blown No. 26 or 28 (20 A) fuse in 
the under-hood fuselrelay box. 
Faulty power window relay 
An open in the wire 

Faulty driver's window motor 
An open in the wire 

Faulty passenger's window motor 
Faulty passenger's window switch 
An open in the wire 

Faulty pulser 
Faulty driver's window motor 

-.An open in the wire 

BLK1 

BLK2 

GRN/WHT 

BLUIBLK 

REDIBLU 
and 

REDffEL 

BLUPEL 
and 
BLU 

RED 
and 
BLK2 

Under all conditions 

Ignition switch ON(II) 

Connect the GRNIWHT 
terminal to the 
RED/BLU terminal, and 
the REDPEL terminal 
to the BLK2 terminal, 
then turn the ignition 
switch ON (11). 

Connect the BLUIBLK 
terminal to the 
BLUffEL terminal, and 
the BLU terminal to the 
BLK1 terminal, then 
turn the ignition switch 
ON (11). 

Connect the GRN/WHT 
terminal to the 
RED/YEL terminal, and 
the BLK1 terminal to 
the REDIBLU terminal, 
then turn the ignition 
switch ON (11). 



Power Windows 

r Master Switch Replacement 1 
I 1. Remove the driver's door panel, and disconnect all 

connectors. 

NOTE: LHD type is shown, RHD type is similar. 

I / 
DRIVER'S DOOR PANEL 

2. Remove the power window master switch from the 
armrest by removing the three mounting screws. 

ARMREST 

/ 

SCREWS 

3. lnstall in the reverse order of removal. 

- Passenger's Window Switch 
Replacement 

1. Remove the switch from the armrest by removing 
the mounting screw, then disconnect the 5-P con- 
nector from the passenger's window switch. 

NOTE: LHD type is shown, RHD type is similar 

5-P CONNECTOR 

ARMREST 

2. Install in the reverse order of removal. 



- Master Switch Test 

LHD type: RHD type: 

1. Remove the door panel (see page 23-270). 1. Remove the door panel (see page 23-270). 

2. Remove the power window master switch from the 2. Remove the power window master switch from the 
armrest. armrest. 

3. Check for continuity between the terminals in each 3. Check for continuity between the terminals in each 
switch position according to the tables. switch position according to the tables. 

MAlN SWITCH 
MAlN SWITCH 

PASSENGER'S SWlTC 

POWER WINDOW 
MASTER SWITCH 

POWER WINDOW 
MASTER SWITCH 

Driver's Switch: Driver's Switch: 

The driver's switch is combined with the control unit so The driver's switch is combined with the control unit so 
you cannot isolate the switch to test it. Instead, run the you cannot isolate the switch to test it. Instead, run the 
master switch input test procedures No. 1, 2, 3. and 5 on master switch input test procedures No. 1, 2, 3, and 5 on  
page 23-268. If the tests are normal, the driver's switch page 23-268. If the tests are normal, the driver's switch 
must be faulty. must be faulty. 

Passenger's Switch: Passenger's Switch: 

0 
ON 

0 0 0 
0 

ON 
DOWN 0 DOWN 0 0 

OFF 0 0 OFF, 0 0 



Power Windows 

r Passenger's Window Switch Test 1 
1. Remove the switch from the armrest, then discon- 

nect the 5-P connector. 

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

Passenger's Window Motor Test 1 
1. Remove the passenger's door panel. 

2. Disconnect the 2-P connector from the motor. 

NOTE: LHD type is shown, RHD type is similar. 

View from 1 

Terminal 

Direction 

DOWN 0 0 

3. Check window motor operation by connecting pow- 
er and ground according to the table. 

PASSENGER'S 

MOTOR 

CAUTION: When the motor stops running, discon- 
nect one lead immediately. 

4. If the motor does not run or fails to run smoothly, 1 
replace it. 



- Driver's Window Motor Test 

Motor Test: I Pulser Test: 

Remove the driver's door panel (see page 23-270). 

NOTE: LHD type is shown, RHD type is similar. 

Terminal 

Direction 

DOWN 0 0 

2. Test the motor in each direction by connecting bat- 
tery power and ground according to the table. 

CAUTION: When the motor stops running, discon- 
nect one lead immediately. 

1. Connect the test leads of  an analog ohmmeter to 
the No. 1 and No. 2 terminals. 

2. Run the motor by connecting power and ground to 
the No. 3 and No. 4 terminals. The ohmmeter nee- 
dle should move back and forth alternately. 

DRIVER'S 

MOTOR 



Power Door Locks 
- Component Location Index 

NOTE: LHD type is shown, RHD type is symmetrical. 

PASSENGER'S DOOR KEY CYLINDER SWITCH (KH model) 
Test, page 23-284 

PASSENGER'S DOOR LOCK ACTUATOR 
Test, page 23-282 

\ 
DRIVER'S DOOR LOCK SWITCH (KH model) 

CH (KH model) 

KEY CYLINDER SWITCH (KH model) 
Test, page 23-284 

R'S DOOR LOCK ACTUATOR (KH model) 
Test, page 23-281 
DRIVER'S DOOR LOCK KNOB SWITCH 
(KG and KE models) 
Test, page 23-282 

POWER &OR LOCK CONTROL UNIT 
Input Test, page 23-279 





Power Door Locks 
- Circuit Diagram (KH model) I 

x N0.15 (100A) : F22B1 engine 
No. 15 (BOA) : Except F22B1 engine 



- Troubleshooting (KG and KE models) 

NOTE: The numbers in the table show the troubleshooting sequence. 

Item to be inspected 

3 
9 
Y 

0 - 
X L 
0 0 
-0 0 c > -0 U 
z -0 

C .- 
2 2 Z 

$ 2  n 
+ 3  

K a ;  Y 
Y 0 0  

O 

0 C V O  8 - 
5 - 0  L % $  2 0 

6: % u 
2 3 

Symptom 

o 
z 

4- m 
3 
Y 

0 m 
L 
0 
o 
u 
V) 
L 
al 
0 

(U 
V) 
V) m 
a 

2 

Power door lock system doesn't operate 
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Doors don't lock or unlock 
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Power Door Locks 
- Troubleshooting (KH model) 
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WHT 

ORN or 
B L W H T  

WHTIRED or 
YEYRED 

ORN or 
B L W H T  

WHTIRED or 
YELIRED 

BLWRED or PNK 

WHTIRED or 
YELIRED 

ORN or 
B L W H T  

WHTIRED or 
YEURED 

WHTIRED or 
YELIRED 

BLU or BLWRED 

position (key cylin- 

NOTE: The numbers in  the table show the troubleshooting sequence. 

23-278 

r 0 
C .- 

S 
0 - 

Item to be inspected 

Y 0 

0 - 
X L 

b 
c. c 

\ 
0 

4-4 

Symptom 

Power door lock system doesn't 

der switch and door lock knob switch turned ON) for one second or more. 

1 

both doors 

work at all. 

Doors don't lock or 
unlock with the 
driver's door lock 
switch. 

Doors don't lock or 
unlock with the 
passenger's door 
lock switch. 

Doors don't lock or 
unlock with the 
driver's door lock 
knob. 

Doors don't lock or 
unlock with the 
passenger's door 
key. 

Doors don't unlock 
with the driver's door 
key. 

*: If the system is working 

Both doors 

One door 

Both doors 

One door 

Both doors 

One door 

Both doors 

One door 

Driver's 
door 

*Both doors 

normally, 

1 

1 

I 

1 

1 

1 

will 

2 

2 

unlock 

1 

when 

1 

you 

2 

2 

2 

2 

2 

hold 

3 

3 

3 

3 

the 

1 

door key in 

G401 
G403 

G402 
G404 

G402 
G404 

G402 
G404 

G402 
G404 

G402 
G404 

the unlock 



- Control Unit Input Test 

1. Remove the driver's door panel (see section 20). I 
2. Disconnect the 14-P or 12-P connector f rom the con- 

trol  unit. 

3. Inspect the connector and socket terminals t o  be 
sure they are all making good contact. 

If the terminals are bent, loose or corroded, re- 
pair them as necessary, and recheck the system. 
I f  t he  terminals  look OK, make the  fo l l ow ing  
input tests at the connector. 
- If any test indicates a problem, find and cor- 

rect the cause, then recheck the system. 
- If all the input tests prove OK, the control unit 

must be faulty; replace it. 

POWER DOOR LOCK 
CONTROL UNIT 

KG and KE models: 

14-P or 12-P CONNECTOR 

View from wire side 

(cont'd) 



Power Door Locks 

r Control Unit Input Test (cont'd) 

I Disconnect the 14-P or 12-P connector from the power door lock control unit. 

No. Wire Test condition Test: Desired result Possible cause if result is not obtained 

1 I L K  

WHTIRED 
and 

YEURED 

Under all conditions I Check for continuity to ground: 
I There should be continuity. 

Connect the YELIRED I Check door lock operation: 
terminal to the WHT I Passenger's door ("All doors) 

terminal, and the should lock. 
YEL/RED terminal to 
the BLK terminal 

terminal, and the 
WHTIRED terminal to 
the BLK terminal 

momentarily. I 

should unlock. 

Poor ground (G401, G403) 
An open in the wire 

Faulty actuator 
An open in the wire 
Blown No. 38 (20 A) fuse in the 
under-hood fuselrelay box 

I Reconnect the 14-P or 12-P connector to the power door lock control unit. 

No. Wire Test condition Test: Desired result 

Driver's door lock 1:: 1 switch in UNLOCK 1 
Passenger's door lock Check for voltage to ground: 

BLwHT switch in LOCK There should be 1 V or less. 

Passenger's door lock 
switch in UNLOCK 

3 

ILWWHT 

Possible cause if result is not  obtained 

* Blown No. 38 (20 A) fuse in the 
under-hood fuselrelay box 
An open in the wire 

WHT 

Driver's door lock 
switch in LOCK 

Faulty driver's door lock switch 
Poor ground (G402, G404) 
An open in the wire 

Check for voltage to ground: 
There should be 1 V or less. 

Faulty passenger's door lock 
switch 
Poor ground (G402, G404) 
An open in the wire 

Under all conditions Check for voltage to ground: 
There should be battery voltage. 

ILWWHT 

Poor ground (G402, G404) 
An open in the wire I 1 

Passenger's door key 
cylinder in LOCK 

" I BLWRED 1 Driver's door lock knob 
in UNLOCK 

ORN 

c, 

Check for voltage to ground: 
There should be 1 V or less as the 

Faulty passenger's door key cylin- 
der switch 

Passenger's door key 
cYlinder in UNLOCK 

PNK 

*6 

Faulty driver's door lock knob 
switch 
Poor ground (G402, G404) 
An open in the wire 

Switch is turned. 

Driver's door key cylin- 
der in UNLOCK BLU 

Faulty driver's door key cylinder 
switch 
Poor ground (G402, G404) 

Driver's door lock knob 
in LOCK 

Check for voltage to ground: 
There should be 1 V or less as the 
switch is turned. 

I An open in the wire 

*: KH model 

Check for voltage to ground: 
There should be 1 V or less. 

CAUTION: To prevent damage t o  the motor, apply battery voltage only momentarily. 



- Driver's Door Lock Actuator Test (KH 

1. Remove the door panel (see section 20). 

2. Disconnect the 6-P connector from the actuator. 

CONNECTOR 

View from wire side 

3. Check actuator operation by connecting power and 
ground according to the table. 

CAUTION: To prevent damage t o  the  actuator, 
apply battery voltage only momentarily. 

Terminal 

\ Position 

LOCK 

UNLOCK 

model) 

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

4 

0 

0 

5 

0 

0 

DOOR LOCK KNOB 

\ Terminal 

\ Position 

LOCK 

UNLOCK 

v KEY 

1 

0 

0 

3 

0 

6 

0 



Power Door Locks 
Driver's Door Lock Knob Switch 
Test (KG and KE models) 

1. Remove the door panel (see section 20). 1 
I 2. Disconnect the 3-P connector from the knob switch. 

-P 
CONNECTOR 

View from 
wire side 

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

Position 

UNLOCK 

DOOR LOCK KNOB v KEY 

UNLOCK I pq 
4. If the knob switch fails to work properly, replace it. 

Passenger's Door Lock Actuator 

1. Remove the door panel (see section 20). 1 
I I 2. Disconnect the 2-P connector from the actuator. 

View from 
wire side 

3. Check actuator operation by connecting power and 
ground according to the table. 

L 

CAUTION: To prevent damage t o  the  actuator, 
apply battery voltage only momentarily. 

LOCK 

UNLOCK 

2 

4. If the actuator fails to  work properly, replace it. 

0 

0 

0 

0 



UNLOCK BH: 



Power Door Locks 
- Driver's Door Key Cylinder 

Switch Test (KH model) 
1. Remove the door panel (see section 20). 1 
2. Disconnect the 3-P connector from the switch. I 

View f rom 
wire side 

DRIVER'S DOOR KEY b+d 
CYLINDER SWITCH \ / 

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

UNLOCK fq 

2 

0 

Terminal 

\ Position 

UNLOCK 

OFF 

- Passenger's Door Key Cylinder 
Switch Test (KH model) 

1. Remove the door panel (see section 20). 1 

1 

0 

2. Disconnect the 3-P connector f rom the switch. I 
View f rom 
wire side 

PASSENGER'S 
DOOR KEY 

\ / CYLINDER 

UNLOCK 

I LOCK 

a KEY 



- Component Location Index I 
CAUTION: 

All SRS electrical wiring harnesses are covered with 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

NOTE: 
RHD type is shown, LHD type is similar. 
Only KE models are equipped with headlight wash- 
ers. 

SRS MAIN HARNESS 
(Covered with yellow insulation) 



WiperIWasher 

i 
Component Location Index 

UNDER-DASH 
FUSEIRELAY BOX 

INTEGRATED CONTROL UNIT 
(Has built-in intermittent wiper circuit) 
Input Test, page 23-173, 180 

WINDSHIELD WIPER MOTOR 
Test, page 23-294 
Replacement, page 23-295 

INTERMITTENT WIPE 
Test, page 23-73 

HEADLIGHT 
WASHER NOZZLES 
(KE model) 

WIPER ARMSIB1 

ER FLUID RESERVOIR 
HEADLIGHT WASHER MOT ement. page 23-297 
Test, page 23-296 
Replacement, page 23-296 

WINDSHIELD WASHER MOTOR 
Test, page 23-296 
Replacement, page 23-296 



- LITCUIT ulagram 

No.15 (100A) : F22B1 engine 
N0.15 (80A) : Except F22B1 engine 

UNDER-HOOD FUSEIRELAY BOX UNDER - DASH 
IGNITION SWITCH FUSEIRELAY BOX 

x No.15 No.18 (50A) BAg BLK BLKIYEL No.6 130A) 

GRNIBLK I 

,----- 
GRNIBLK GRNIBLK I 

I 
I 
I 

2 WINDSHIELD WIPERWASHER SWITCH I 
I 
I 
I 
I 

I 

- I KG and .z :(KE models ) 
t ; l  
' $ 1  
8 1  
Z l  
$ 1  
t ; l  
" I  

.---_a 

A l l  

I 

GRNIBLK 

v 

INTERMITTENT 

SWITCH OFFllNT 

6 3 5 1 4 7  

, - BLuIWHT 2 = control ""It ) 
BLK 
I 

w 

I 
I 

I A9 
GRNIRED = 

jVlPER CIRCUIT 
WINDSHIELD 
WIPER MOTOR 

In the integrated 

BLKIYEL 

I 

A4 
t 

BLUWHT BLKIYEL 

t 1 I 
BLKIYEL 

WINDSHIELD 

MOTOR 

* 
A8 

I 

A1o 

GRN WHT (LHD t pe) ELK 
BLUNHT~ I ~ H D  type) 

Z - - - - - - - - 

G301 G401 G401 G401 
G403 G403 G403 G404 

G402 

C 

A3 - 

1 
GRNIBLK 



Circuit Diagram (KE model) 
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(In the under-hood fuseirelay box) a 
Blown No. 5 (10 A) fuse E 

W 
(In the under-dash fuseirelay) 

V) 
5 
0 

S 
P Headlight washer switch 0 

V) 

Q 

cn Headlight washer motor c 
CD 
3 
0 
? 

Headlight washer control unit input 

- Insufficient washer fluid in reservoir 

0) 
Disconnected blocked washer hose Disconnected or blocked washer 
or clogged outlet 

GI00 
8 & Poor ground 
P r u  

m p n m n  p  p p z n o  n r S a  
Open circuit, loose or disconnected Z C Z  C C C 
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- Headlight Washer Control Unit Input Test (KE model) 

1. Remove the dashboard lower cover. 
2. Disconnect 6-P connector from the control unit. 
3. Inspect the connector and socket terminals to be 

sure they are all making good contact. 
I f  the terminals are bent, loose or corroded, 
repair them as necessary, and recheck the sys- 
tem. 
I f  the terminals lock OK, make the fol lowing 
input tests at the connector. 
- If any test indicates a problem, find and cor- 

rect the cause, then recheck the system. 
- If all the input tests prove OK, the control unit 

must be faulty; replace it. 

HEADLIGHT WASHER 
CONTROL UNIT 

BLK 

No. Wire Test condition Test: Desired result Possible cause if result is not obtained 

Poor ground (G402, G404) 
An open in the wire 

Blown No. 27 (20 A) fuse in the 

under-hood fusehelay box 
An open in the wire 

Blown No. 5 (10 A) fuse in the 
under-dash fuse relaylbox 
An open in the wire 

Blown No. 5 (10 A) fuse in the 
under-dash fuse/relay box 
Faulty headlight washer switch 
An open in the wire 

Faulty headlight washer motor. 
Poor ground (G301) 

* An open in the wire 

Check for continuity to ground: 
There should be continuity. 

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

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

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

Check the motor: It should run. 

Under all conditions 

Under all conditions 

Ignition switch ON 

Ignition switch and 
headlight washer 
switch ON 

Connect the WHT/BLK 
terminal to the 
WHTIRED terminal 
with a jumper wire. 

1 

2 

3 

4 ,  

BLK 

WHTIBLK 

YELIGRN 

GRNNVHT 

WHTIRED 



- Switch Removal 

CAUTION: 
All SRS electrical wiring harnesses are covered with 
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

NOTE: The illustration shows LHD type. RHD type is 
symmetrical to LHD type. 

SRS MAIN'HARNESS 
(Covered with yellow insulation) 

1. Remove the dashboard lower cover and knee bol- 
ster (KH model). 

2. Remove the steering column covers. 

STEERING COLUMN 
UPPER COVER 

\ 

LOWER 
COVER 

3. Remove the two screws and the switch. 

SCREWS \ 
WINDSHIELD 
WlPERlWASHER SWITCH 

4. Install in the reverse order of removal. 



7 Wiper/Washer Switch Test 

1. Remove the dashboard lower cover and knee bol- 
ster (KH model). 

2. Disconnect the 7-P connector from the main wire 
harness. 

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

7 -P 
CONNECTOR 

View from 
wire side 



- Headlight Washer Switch 
Removal (KE model) 

1. Carefully pry the headlight washer switch out of the 
front console panel. 

NOTE: Be careful no t  t o  damage the switch and 
front console panel when prying the switch out. 

2. Disconnect the 4-P connector f rom the switch. 

HEADLIGHT WASHER SWITCH 

FRON? CONSOLE PANEL 

Headlight Washer Switch 
Test (KE model) 

1. Remove the switch f rom the front console panel. 

2. Check for continuity between the terminals i n  each 
switch position according to  the table. 

ON 

OFF 

Terminal 

Position 

LIGHT 
10.84Wl 

B D A C 



Terminal 
A B D 

Position 

LOW SPEED 0 0 

HIGH SPEED 0 0 



- Windshield Wiper Motor Replacement 

NOTE: LHD type is shown, RHD type is similar. 

1. Open the hood, and remove the cap nuts and wiper 
arms. 

NOTE: Remove the wiper arms carefully without 
damaging the hood. 

2. Remove the hood seal and air scoop by prying out 
their trim clips. 

CAP NUT 
18N.m (1.8 kgf.m, 13 IbfW 

AIF( SCOOP / 

3. Disconnect the 5-P connector from the windshield 
wiper motor. 

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

5-P CONNECTOR 

4. Remove the wiper linkage assembly by removing 
the three mounting bolts. 

5. Remove the three mounting bolts and the nut from 
the wiper linkage to remove the windshield wiper 
motor. 

NUT 
18N.m (1.8 kgf-m, 13 IbfW 
/ 

OUNTING BOLT 
.4 N.m (0.75 kgfm, 

WIPER 
MOTOR 

6. Install the windshield wiper motor in the reverse 
order of removal. 

7. Install the windshield wiper arms as shown below. 

A: 33 mm (1.3 in) 
B: 25 mm (1 in) 



- Washer Motor(s) Test 

1. Remove the inner fender. 

CONNECTORS 

terminal side 

3. Test the washer motor operation by connecting bat- 
tery power and ground according to the table. 

If the motor fails to run smoothly, replace it. 
If the motor runs smoothly, but little or no wash- 
er fluid is pumped, check for a disconnected or 
blocked washer hose, or a clogged pump outlet 

Terminal 

\ Battery 

Disconnected 

Connected 

- Washer Motorb) Replacement - 

1. Remove the inner fender. 

2. Disconnect the hose and the 2-P connector(s) from 
the washer motor(s). 

A 

0 

3. Remove the washer motor(s)  f r om the washer 
reservoir. 

WASHER 
2-P 
CONNECTOR 

RESERVOIR 
\ 

B 

0 

CONNECTOR \ 
WINDSHIELD 
WASHER 
HOSE 



- Washer Replacement I 
1. Remove the inner fender and the front bumper. I 
2. Remove the washer filler neck. I 
3. Disconnect the hose and the 2-P connector(s) from 

the washer motor(s). 

4. Remove the washer reservoir by  removing the 
mounting bolts. 

5. Remove the washer motor from the washer reser- I 
voir. 

6. Remove the washer nozzles and washer hose. 

NOTE: 
Take care not to pinch the hoses during reinstal- 
lation. 
Install the grommets firmly. 
After installation, adjust the aim of the washer 
nozzles. 



Cruise Control 
- Component Location Index 

CAUTION: 
A l l  SRS electrical w i r ing harnesses are covered w i t h  
yel low insulation. 
Before disconnecting any par t  of t h e  SRS wi re  har- 
ness, connect the short connectors. 
Replace t h e  entire affected SRS harness assembly i f  
it has an  open circuit or damaged wiring. 

NOTE: RHD type is shown, LHD type is similar. 

SRS MAIN HA~NESS 
(Covered with yellow insulation) 

CRUISE INDICATOR LIGHT 
(Built into gauge assembly) 
Bulb Location, page 23-136 

\ 
MAIN SWITCH 
Test, page 23-303 
Replacement, page 23-303 

I 
CRUISE CONTROL UNIT 
Input Test, page 23-304 

ETIRESUME SWITCH 
Test, page 23-306 
Replacement, page 23-307,309 

Test, page 23-306 

Test, page 23-308 

AIT GEAR POSITION SWITCH 
Test, page 23-1 68 



LHD type: 

ACTUATOR AS 
Test, page 23-31 1 
Solenoid Test, page 23-310 Adjustment, page 23-315 
Disassembly, page 23-31 3.31 4 

RHD type: 

ACTUATOR CABLE 
Adjustment, page 23-315 Test, page 23-31 1 

Solenoid Test, page 23-310 
Disassembly, page 23-313, 314 



Cruise Control 
- Circuit Diagram (With SRS) 

x No. 15 (100Al : F22B1 engine 

IGNITION 
No. 15 (BOA) : Except F22Bl engine 

UNDER -HOOD FUSElRELAY BOX SWITCH 

M/T : CLUTCH SWITCH 
A/T : A/T GEAR 

POSITION SWITCH 

- - - - - 
- - 

G401 G401 G402 G402 G402 
G403 G403 G404 G404 G404 



r Circuit Diagram (Without SRS) 
1 

x No.15 (100A): F22B1 engine 

IGNITION 
No.15 (BOA) : Except F22B1 engine 

UNDER -HOOD FUSE/RELAY BOX SWITCH UNDER - DASH FUSE RELAY BOX COMBINATION 
LIGHT SWITCH 

DASH LIGHTS 
BRIGHTNESS 
CONTROLLER 

BRAKE LIGHTS 

M/l : CLUTCH SWITCH 
A n :  A/T GEAR 



Cruise Control 
- Troubleshooting 

NOTE: 
The numbers in the table show the troubleshooting sequence. 
Before troubleshooting, 
- check the No. 1 (10 A) and No.4 (7.5 A) fuses in the under-dash fuselrelay box, and the No. 30 (20 A) fuse in the 

under-hood fuse/relay box. 
- check that the horn sounds. 

Item to be inspected 

\ 

- check the tachometer to see i f  it works properly. 

23-302 

0 
4- .- 

4- 0 .- 

.- 
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2 

S ~ S U  

1 2 3  
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1 

73 al 
4- 

al 
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al 

e 

Symptom 

Cruise control cannot be set. 

Cruise control can be set, but indica- 
tor light does not go on. 

Cruise speed is noticeably higher or 
lower than what was set. 

Excessive overshooting or under- 
shooting when trying to set speed. 

Steady speed is not held even on a 
flat road with cruise control set. 

Car does not decelerate or acceler- 
ate accordingly when SET or 
RESUME button is pushed. 

Set speed is not cancelled when 
clutch pedal is pushed (M/T). 

Set speed is not cancelled when 
shift lever is moved to (AlT). 

Set speed is not cancelled when 
brake pedal is pushed. 

Set speed is not cancelled when 
main switch is pushed OFF. 

Set speed is not resumed when 
RESUME button is pushed (with 
main switch on, but set speed is 
temporarily cancelled). 
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r Main Switch TestIReplacement 1 
NOTE: Be careful not t o  damage the switch and the in- 
strument panel. 

I 1. Carefully pry the switches out o f  the instrument pa- 
nel, and disconnect the connectors. 

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

(Not 

I 

terminal side 

C D 

B A E 

If there is no continuity, replace the switch. 

r Clutch Switch Test (MIT) 1 
1. Disconnect the 3-P connector f rom the clutch switch. 

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

Clutch Pedal 

3. I f  necessary, replace the  swi tch or  adjust pedal  
height (see section 12). 



Cruise Control 
- Control Unit Input Test 

CAUTION: 
Al l  SRS electrical wir ing harnesses are covered w i t h  
yel low insulation. 
Before disconnecting any part  of  the  SRS wire har- 
ness, connect the  short connectors. 
Replace the  entire affected SRS harness assembly i f  
it has an open circuit or damaged wiring. 

NOTE: RHD type is shown, LHD type is similar. 

1. Remove the dashboard lower cover and knee bol- 
ster (KH model). 

2. Disconnect the 14-P connector f rom the control unit. 

3. Inspect the connector and socket terminals t o  be 
sure they are all making good contact. 

I f  t he  te rm ina ls  are bent, loose or  corroded, 
repair them as necessary, and recheck the sys- 
tem. 
I f  t he  terminals  look OK, make the  fo l l ow ing  
input tests at the connector. 
- If any test indicates a problem, find and cor- 

rect the cause, then recheck the system. 
- If all the input tests prove OK, the control unit 

must be faulty; replace it. 

14-P CONNECTOR 

\ 

/ 
SRS MAIN HARNESS 
(Covered with yellow insulation) 

' \  View from wire side 
CRUISE CONTROL UNIT 



No. Wire Test condition Test: Desired result Possible cause if result is not obtained 

Poor ground (G402, G404) 
An open in the wire 

Blown No. 4 (7.5 A) fuse in the 
under-dash fusehelay box 
Faulty main switch 
An open in the wire 

Blown No. 30 (20 A) fuse in the 
under-hood fuselrelay box 
Faulty setlresume switch 
Faulty cable reel 
An open in the wire 

Faulty or misadjusted clutch 
switch (M/T) 
Faulty A/T gear position switch 
Poor ground (G402, G404) 
An open in the wire 

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

Faulty brake switch 
An open in the wire 

Blown No. 30 (20 A) fuse in the 
under-hood fuselrelay box 
Faulty brake switch 
An open in the wire 

Blown bulb 
Blown No. 1 (10 A) fuse in the 
under-dash fusehelay box 
Faulty dimming circuit in the 
gauge assembly 
An open in the wire 

Faulty actuator solenoid 
An open in the wire 

Check for continuity to ground: 
There should be continuity. 

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

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

Check for continuity to ground: 
There should be continuity. 
NOTE: There should be no conti- 
nuity when the clutch pedal is 
depressed or when the shift lever 
is in other positions. 

Check for voltage between the 
ORN @ and BLK O terminals: 
There should be 0 - 5 V or more 
-0 - 5 V or more repeatedly. 

Check for voltage to ground: 
There should be 0 V with the pedal 
pushed and battery voltage with 
the pedal released. 

Check for voltage to ground: 
There should be battery voltage 
with the pedal pushed, and 0 V 
with the pedal released. 

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

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

Check for resistance to ground: 
There should be 70 - 110 Q.  

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

Under all conditions 

Ignition switch ON (11) 
and main switch ON 

Resume button 
pushed 

Set button pushed 

M/T: Clutch pedal 
released 

An:  Shift lever in 
[q, or @ 

Ignition switch ON ( 1 1 )  
and main switch ON; 
raise the front of the 
car, and rotate one 
wheel slowly. 

Ignition switch ON (II), 
main switch ON and 
brake pedal pushed, 
then released 

Brake pedal pushed, 
then released 

Ignition switch ON (11) 

Under all conditions 

Under all conditions 

Under all conditions 

1 

2 

5 

6 

7 

9 

12 

BLK 

LTGRN 

LT GRN/ 
BLK 

LT GRNI 
RED 

PNK 

ORN 

GRY 

GRN/WHT 

BLU/BLK 

BRNIWHT 

BRN,BLK 

BRN 



Cruise Control 
- SetIResume Switch Test (With SRS) 

CAUTION: 
All SRS electrical wiring harnesses are covered w i th  
yellow insulation. 
Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors. 
Replace the entire affected SRS harness assembly if 
it has an open circuit or damaged wiring. 

(Covered with yellow insulation) 

1. Disconnect the battery negative cable, then discon- 
nect the positive cable. 

2. Connect the short connectors (RED) to  the airbag 
side of the connectors. 

Driver's Side: 

Remove the access panel from the steering wheel, 
then remove the short connector (RED) f rom the 
panel. 
Disconnect the 3-P connector between the driver's 
airbag and cable reel, then connect the short connec- 
tor (RED) to the airbag side of the connector. 

DRIVER'S 
AIRBAG 3 

CONNECTOR 

SHORT / 
CONNECTOR (RED) 

Front Passenger's Side: 

Remove the glove box. 
NOTE: Before removing the glove box, remove the 
glove box damper (see section 20). 

Disconnect the front passenger's airbag 3-P connec- 
tor f rom the SRS main harness, and connect the 
short connecter (RED) to  the front passenger's airbag 
3-P connector. 

SRS M A I Y  HARNESS 

AIRBAG 
3-P CONNECTOR 

\ 
SHORT CONNECTOR (RED) 

3. Remove the dashboard lower cover and knee bol- 
ster (KH model). 

4. Disconnect the cable reel 6-P connector from the 
SRS main harness, then connect Test Harness C 
only to the cable reel side of the 6-P connector. 

CABLE REEL 
6-P CONNECTOR 



CRUISE 
CONTROL 
SETIRESUME 

7. Remove the  t w o  screws and cruise con t ro l  set/ 
resume switch. 

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

If there is no continuity i n  one or  both positions, 
replace the switch. 

If there is  cont inuity and i t  matches the  table, 
replace the cable reel. 

5. Check for continuity between the terminals o f  Test 
Harness C in  each switch position according t o  the 
table. 

Terminal 

Position 

SET (ON) 

RESUME (ON) 

If there is continuity, and i t  matches the table, 
the switch is OK. 

If there is no continuity in one or both positions, 
go to  step 6. 

6. Careful ly remove  the  cru ise cont ro l  setrresume 
switch cover by prying between the cover and the 
switch in  the sequence shown. 

3 

0 
0 

2 

0 

1 

0 



Cruise Control 

r Set/Resume Switch Test (Without SRS) 

1. Remove the dashboard lower cover. 

2. Disconnect the combination light switch 20-P con- 
nector from the main wire harness. 

4. Remove the steering column upper and lower cov- 
ers. 

STEERING COLUMN 
UPPER COVER 

\ 

COMBINATION 

SWITCH c 
View from wire side 

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

If there is continuity, the switch is OK. 
If there is no continuity in  any position, go to 
step 4. 

LOWER 
COVER 

5. Disconnect the 5-P connector from the slip ring. 

4 

1 6. Check for continuity between the terminals of the 

Terminal 

Position 

SET (ON) 

RESUME (ON) 

I If there is no continuity in any position, replace 
the switch harness. 
If there is continuity, go to step 8. 

2 

0 

1 

0 

3 

0 
0 



7. Remove the steering wheel, then turn it over. 

View from 

8. Check for continuity between the terminals in each 
switch position at the slip ring side according to the 
table. yl 

Position 

SET (ON) 

RESUME (ON) 

If there is continuity, check the slip ring. 
If there is no continuity, replace the set/resume 
switch. 

- SetIResume Switch Replacement - 
(Without SRS) 

1. Remove the steering wheel. 

2. Remove the covers. 

3. Remove the three screws and the set/resume switch 
from the steering wheel. 

TOP COVER 
/ 

BOTTOM COVER 



Cruise Control 

r Brake Switch Test 7 
1. Disconnect the 4-P connector from the switch. 

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

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

Brake Pedal \ 
PUSHED 

Actuator Solenoid Test 

1. Disconnect the 4-P connector f rom the actuator. 

View from terminal side 

2. Check for resistance between the terminals accord- 

0 

ing to  the table. 

0 

VENT SOLENOID 

SAFETY SOLENOID 

NOTE: Resistance wi l l  vary slightly wi th  tempera- 
ture; specified resistance is at 20°C (70°F). 

SAFETY VALVE 

I '  I VACUUM VALVE 

HOSE 

To VACUUM 
TANK 



I . .  l .  - ~ c t u a t o r  I est 

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

2. Connect battery power to the D terminal and ground 
to the A, B, and C terminals. 

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

ACTUATOR VACUUM PUMP GAUGE 

View from 
terminal side 

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

\ 

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 C terminal. The actua- 
tor 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 A terminal. The actuator rod should return. 
If it does not return, but the vent hose and filter are 
not plugged, the solenoid valve assembly is defec- 
tive. 

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



Cruise Control 
- Actuator/Cable Replacement 

1. Disconnect the 4-P connector f rom the actuator. 

2. Remove the two  mounting bolts and the actuator 
wi th  the bracket. 

NOTE: LHD type is shown. RHD type is similar. 

VACUUM HOSE 
VACUUM 
TANK \ 

MOUNTING 
BOLTS 

4-P 
CONNECTOR 

3. Remove the  EVAP purge cont ro l  solenoid valve 
f rom the actuator bracket (LHD type). 

4. Remove the vacuum hose. 

5. Remove the three nuts. 

6. Disconnect the actuator cable f rom the actuator rod 
by releasing the clip from the rod with a screwdriver 
as shown. 

n, CLIP 

7. Loosen the locknut, then disconnect the actuator 
cable f rom the throttle linkage. 

THROTTLE 
LINKAGE 

LOCKNUT 

I ADJUSTING 
NUT 

8. Install in  the reverse order of removal, and adjust 
free play at the throttle linkage after connecting.the 
actuator cable. 



- Actuator Disassembly (LHD type) c 



Cruise Control 
- Actuator Disassembly (RHD type) 

VENT HOSE 

SOLENOID VALVES 

UATOR 
VACUUM HOSE CKET 

VACUUM TANK 

RUBBER BUSHING 

23-314 



- Actuator Cable Adjustment 

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

2. Start the engine. Hold the engine at 3,000 rpm with 
n o  load ( A n  in  or position, M n  in  neutral) 
until the radiator fan comes on, then let it idle. 

3. Measure the amount o f  movement o f  the output 
linkage and the inner cable until the engine speed 
starts t o  increase. At first, the output linkage should 
be turned to  the fully closed position. Free play at A 
and B should be 5 + 0.5 m m  (0.20 f 0.02 in). 

FREE PLAY (A, B): 5 + 0.5 mrn 10.20 k 0.02 in) 

-4+-/ 
FULLY CLOSED POSITION 

4. If the free play is not within specs, move the cable 
t o  the  p o i n t  where  t h e  eng ine  speed star ts  t o  
increase, and tighten the locknut and adjusting nut. 

ADJUSTING 
NUT 

\ 
ACTUATOR 

CABLE CABLE 
I BRACKET 

5. Turn the adjusting nut until it is 5 0.5 m m  (0.20k 
0.02 in) away f rom the bracket. 

5 i 0.5 mm (0.02 k 0.02 in) 

CABLE ADJUSTING 
BRACKET NUT 

6. Pull the cable so that the adjusting nht touches the 
bracket, and tighten the locknut. 

LOCKNUT 

ADJUSTING 
N,UT 



Supplemental Restraint System 
ISRS) 

Component Location Index .................. 23-318 
Description ............................................. 23-320 

..................................... Circuit Diagram 23-321 
Wiring Locations ................................... 23-322 

....................... Precautions/Procedures 23-324 
.................................... Troubleshooting 23-329 

Airbag Assembly 
Replacement ....................................... 23-346 
Disposal .............................................. 23-350 

Cable Reel 
Replacement ....................................... 23-352 

Dash Sensor 
Replacement ....................................... 23-356 

SRS Unit 
....................................... Replacement 23-358 





r Component Location Index (RHD) 

To HORN SWITCH SRS INDICATOR LIGHT 
(In the gauge assembly) 
Troubleshooting, page 23-329 

To CRUlSE CONTROL 
SETIRESUME SWITCH 

CABLE REEL 

Disposal, page 23 

DRIVER'S AIRBAG 
Replacement, page 23-346 
Disposal, Page 23-350 

EIRELAY BOX 

LEFT DASH SEN 

Replacement, page 23-356 
SRS UNIT 
(Including safing sensor) 
Replacement, page 23-358 
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Supplemental Restraint System (SRS) r Description 
I 

The SRS is a safety device which, when used in  conjunction with the seat belt, is designed t o  help protect the driver and 
front passenger i n  a frontal impact exceeding a certain set limit. The system consists of left and right dash sensors, the 
SRS unit (including safing sensor), the cable reel and driver's airbag, and a front passenger's airbag. 

NOTE: The illustration shows LHD type. RHD type is symmetrical to  LHD type. 

FRONT PASSENGER'S 

RIGHT DASH SENSOR A'RBAG / ASSEMBLY 

\ / /SRS UNlT 

LEFT DASH SENSOR \ DGVER'S AIRBAG 
CABLE REEL ASSEMBLY 

Operation 
As shown in  the diagram below, the left and right dash sensors are connected in  parallel. The parallel set of sensors is 
connected in series to  each airbag inflator circuit and the car battery. In addition, a back-up power circuit is connected in  
parallel with the car battery. The back-up power circuit and the safing sensor are located inside the SRS unit. 

For the  SRS t o  operate: 
( I )  One or both sets of safing sensor contacts must close, and one or both dash sensors must activate. 
(2) Electrical energy must be supplied to  the airbag inflators by the battery, or the back-up power circuit i f  the battery volt- 

age is too low. 
(3)The inflator charges must ignite and deploy the airbags. 

It takes about 0.1 second f rom the beginning of  an airbag's deployment until i t  is completely deflated. I 
SRS UNIT ?- - - - - - - - - - - - - - -  

I I 

SRS INDICATOR 
CIRCUIT 

IVER'S 

DASH SENSOR ILI 
I I 

SAFING SENSOR [ 
DASH SENSOR IR) 

L - - - - - - - _ - _ - - - - - A  + - 

BATTERY 1 1 
Self-diagnosis system 
A self-diagnosis circuit is built into the SRS unit; when the ignition switch is turned ON (111, the SRS indicator l ight comes 
on and goes off  after about six seconds i f  the system is operating normally. If the light does not come on, or does not go 
off after six seconds, or  i f  i t  comes o n  while driving, i t  indicates an abnormality in  the system. The system must be 
inspected and repaired as soon as possible. 



- C;Ircult viagram 
UNDER- DASH 
FUSEIRELAY BOX SRS INDICATOR CIRCUIT 

No. l Iln the gauge assembly) 

SRS UNlT 

No.2 

No.3 
(10A) 

CABLE REEL DIAGNOSIS 
CIRCUIT 

SADH a 

sv @ 
CHECK 
CONNECTOR 

0 
* No.15 (100A): F22B1 engine 116P) 

No. 15 (80AI : Except F22B1 engine 
0 

SADC @ 

0 
BUC @) 
0 

- - 

G701 SRS UNIT 18 - P  CONNECTOR 

12 13 14 15 



Supplemental Restraint System (SRS) 
- Wiring Locations (LHD) 

CAUTION: Make sure all SRS ground locations are clean and grounds are securely attached. 

NOTE: 
All SRS electrical wir ing harness'es are covered wi th  yellow insulation. 
Replace the entire affected SRS harness assembly i f  i t  has an open circuit or damaged wiring. 

DASHBOARD WlRE HARNESS 
to INDICATOR LIGHT in GAUGE ASSEMBLY 
14-P CONNECTOR 

SRS MAlN HARNESS 
to MAlN WlRE HARNESS 
4-P CONNECTOR 

MAlN WlRE HARNESS 
to DASHBOARD WlRE 
HARNESS 
20-P CONNECTOR 

SRS MAlN HARNESS to 
RIGHT DASH SENSOR 
2-P CONNECTOR 

TEST HARNESS 
SOCKET 18-P CONNECTOR 
16-P CONNECTOR 



- Wiring Locations (RHD) 

CAUTION: Make sure all SRS ground locations are clean and grounds are securely attached. 

NOTE: 
All SRS electrical wiring harnesses are covered wi th  yellow insulation. 
Replace the entire affected SRS harness assembly i f  i t  has an open circuit or damaged wiring. 

SRS MAIN HARNESS to DASHBOARD WIRE HARNESS 
FRONT PASSENGER'S AIRBAG to INDICATOR LIGHT in GAUGE ASSEMBLY 
3-P CONNECTOR 14-P CONNECTOR 

CABLE REEL to 
DRIVER'S AIRBAG 
3-P CONNECTOR 

SRS MAlN HARNESS to 
MAlN WlRE HARNESS 
4-P CONNECTOR 

MAlN WlRE HARNESS 

SRS MAlN HARNESS 
to LEFT DASH SENSOR 
2-P CONNECTOR 

2-P CONNECTOR 

IN HARNESS 

16-P CONNECTOR 

SRS MAlN HARNESS 
SOCKET 
18-P CONNECTOR 



Supplemental Restraint System 
- General Precautions 

Carefully inspect any SRS part before you install it. 
Do no t  install any par t  that  shows signs of  being 
dropped or improperly handled, such as dents, cracks 
or deformation: 

- Airbag assemblies 
- Dash sensors 
- Cable reel 
- SRS unit 

Use only a digital multimeter t o  check the system. If 
it's not a Honda multimeter, make sure its output is 
10 m A  (0.01 A)  or less when switched to  the smallest 
value i n  the ohmmeter range. A tester wi th  a higher 
output could damage the airbag circuit or cause acci- 
dental deployment and possible injury. 

Do not install used SRS parts f rom another car. When 
making SRS repairs, use only new parts. 

Except  w h e n  p e r f o r m i n g  e lect r ica l  inspect ions,  
always disconnect both the negative cable and posi- 
tive cable f rom the battery before beginning work. 

a Replacement o f  the  combinat ion l ight  and wiper /  
washer switches and the cruise control switch can be 
done without removing the steering wheel: 

- Combinat ion l ight  and wiperlwasher switch re- 
placement (see page 23-191) 

- Cruise control setlresume switch replacement (see 
page 23-307) 

- Airbag Handling and Storage - 

Do not try t o  disassemble the airbag assembly. It has no 
serviceable parts. Once an airbag has been operated 
(deployed), i t  cannot be repaired or reused. 

For temporary storage of  the airbag assembly during 
service, please observe the following precautions: 

Store the removed airbag assembly with the pad sur- 
face up. 

I f  t h e  a i rbag  i s  improper l y  s to red  face 
down, accidental deployment could propel the  un i t  w i t h  
enough force t o  cause serious injury. 

Store the removed airbag assembly o n  a secure flat 
surface away f rom any high heat source (exceeding 
100°C/2120F) and free of any oil, grease, detergent or 
water. 

CAUTION: Improper handling or storage can internally 
damage the airbag assembly, making it inoperative. 
I f  you suspect the  airbag assembly has been damaged, 
install a new unit, and refer t o  the  Deployment/Disposal 
Procedures for disposing of the  damaged airbag. 



- Wiring Precautions 

a Never attempt to modify, splice or repair SRS wiring. 

NOTE: All SRS electrical wiring harnesses are cover- 
ed with yellow insulation. 

Be sure to install the harness wires so that they are 
not pinched qr interfering with other car parts. 

Make sure all SRS ground locations are clean and 
grounds are securely fastened for optimum metal-to- 
metal contact. Poor grounding can cause intermittent 
problems that are difficult to  diagnose. 

Connecting the Short Connectors I 
To avoid accidental deployment and possi- 

ble injury, always connect the protective short connec- 1 
tors on the driver's (and passenger's airbag) connec- 
t o r ( ~ )  before working near any SRS wiring. 

1. Disconnect the battery negative cable, then discon- 
nect the positive cable. 

2. Connect the short connectors (RED): I 
Driver's Side: I 
a Remove the access panel from the steering wheel, 

then remove the short connector (RED) f rom the 
panel. 

DRIVER'S 
AIRBAG CABLE REEL 

\ 3-P CONNECTOR 
I 

DRIVER' 
AIRBAG 3-P CONNECTOR 

SHORT 
CONNECTOR 
(RED) 

Disconnect the 3-P connector between the driver's 
airbag and cable reel, then connect the short connec- 
tor (RED) to the airbag side of the connector. 



Supplemental Restraint System (SRS) 
- Wiring Precautions (cont'd) 

Front Passenger's Side: 

Remove the glove box damper (see section 201, and 
then remove the glove box. 
Disconnect the 3-P connector between the front pas- 
senger's airbag and SRS main harness, then connect 
the short connector (RED) to the airbag side of the 
connector. 

PASSENGER'S SHORT CONNECTOR (RED) AIRBAG 
3-P CONNECTOR / 

Disconnecting the SRS Connector from the Under-dash 
FuseIRelay Box: 

CAUTION: Avoid breaking the connector; it's double- 
locked. 

1. First lift the connector l id with a thin screwdriver, 
then press the connector tab down and pull the con- 
nector out. 

UNDER-DASH FUSEIRELAY BOX 

LID 

2. To reinstall the connector, push it into position until 
it clicks, then close its lid. 



- Steering-related Precautions P 
Steering Wheel and Cable Reel Alignment 

NOTE: To avoid misalignment of the steering wheel or 
airbag on reassembly, make sure the wheels are turned 
straight ahead before removing the steering wheel. 

Rotate the cable reel clockwise unit it stops. 
Then rotate i t  counterclockwise (approximately two  
turns) until: 

-The yellow gear tooth lines up with the alignment 
mark on  the cover. 

- The arrow mark on the cable reel label points straight 

UP. 
ARROW MARK 

/ 

YELLOW 

/ 
ALIGNMENT MARK 

GEAR 
TOOTH 

Steering Column Removal 

CAUTION: 
Before removing the steering column, first discon- 
nect the connector between the cable reel and the 
SRS main harness. 
If the steering column is going t o  be removed with- 
out dismounting the steering wheel, lock the steer- 
ing by turning the ignition key t o  0-LOCK position or 
remove the key from the ignition so that the steering 
wheel wi l l  not  turn. 

/ CON'NECTOR 
SRS MAIN HOLDER 
HARNESS 

Do not replace the original steering wheel wi th any 
other design; it wi l l  make it impossible t o  properly in- 
stall the airbag (use only genuine Honda replacement 
parts). 

After reassembly, confirm that the wheels are still turn- 
ed straight ahead and that the steering wheel spoke 
angle is correct. If minor spoke angle adjustment is nec- 
essary, do so only by adjustment of the tie-rods, not by 
removing and repositioning the steering wheel. 



Supplemental Restraint System (SRS) 
- Sensor Inspection I 

CAUTION: Take extra care when paint ing or doing 
body work in  the area below the dashboard. 
Avoid direct exposure of the sensors or wiring t o  heat 
guns, welding, or spraying equipment. 

Disconnect both the negative and positive battery 
cables. 
Connect the short connectors before working below 
the dashboard near the dash sensors. 

After any degree of  frontal body damage, inspect 
both dash sensors. Replace a sensor i f  it is dented, 
cracked, or deformed. 

DASH SENSOR 

Be sure the sensors are installed securely. 

DASH SENSOR 

BOLTS 

- lnspection After Deployment -7 
After a collision in which the airbags were deployed, 
inspect the following: 

1. lnspect the dash sensors for physical damage. If the 
sensors are damaged, replace them. 

2. Inspect all the SRS wire harnesses. Replace, don't 
repair, any damaged harnesses. 

3. lnspect the cable reel for heat damage. If there is 
any damage, replace the cable reel. I 

4. After the car is completely repaired, turn the igni- 
tion switch ON (11). If the SRS indicator light comes 

1 on for about six seconds and then goes off, the SRS 
system is OK. If the indicator light does not function 



- Troubleshooting 

Self-diagnosis Function 

The SRS unit includes a self-diagnosis function. If there 
is a failure in  the sensors, SRS unit, inflator, or their cir- 
cuits, the SRS indicator l ight in the gauge assembly 
comes ON. 

SRS INDICATOR LIGHT 

/ 

As a system check, the SRS indicator light also comes 
on when the ignition is first turned ON to the (11) posi- 
tion. If the light goes off after approximately six sec- 
onds, the system is OK. 
If the SRS indicator light remains on (or fails to come on 
in the system check mode), one of the SRS components 
(or the wiring/connectors in-between) is faulty. 

Troubleshooting Precautions 

Always use the test harness. Do not use test probes 
directly on component connector terminals or wires; 
you may damage them or the SRS unit. 

When connecting any of the test harnesses to the 
system, push the connectors straight-in; do not bend 
the connector terminals. 

Before disconnecting any part of the SRS wire har- 
ness, connect the short connectors (RED) to the driv- 
er's airbag (and the front passenger's airbag). 

SRS Indicator Light Troubleshooting 

Possible conditions: 

1. SRS indicator light does not come on a t  all - see 
page 23-332. 

2. SRS indicator light stays on constantly - see page 
23-334. 

3. SRS indicator light comes on in combination with a 
failure of another electrical system (charging sys- 
tem light). Check for damagelcorrosion at the under- 
dash fuselrelay box connector. 

NOTE: 
Before starting the applicable troubleshooting, 
check the condition of all SRS connectors and 
ground points. 
If the fault is not found after completing the ap- 
plicable troubleshooting, substitute a known- 
good SRS unit, and check whether the indicator 
light goes off. 



Supplemental Restraint System (SRS) 
- Connecting the Short Connectors - 

To avoid accidental deployment and possi- 
ble injury, always connect the protective short connec- 
tors to the driver's airbag connector (and front passen- 
ger's airbag) before working near any SRS wiring. 

1. Disconnect the battery negative cable, then discon- 
nect the positive cable. 

2. Connect the short connectors (RED): 

Driver's Side: 

Remove the access panel f rom the steering wheel, 
then remove the  shor t  connector (RED) f r o m  the  
panel. 

DRIVER'S CABLE REEL 
AIRBAG 3-P CONNECTOR 

AIRBAG 3-P CONNECTOR 7 
SHORT 
CONNECTOR 
(RED) 

Disconnect the connector between the driver's airbag 
and the cable reel, then connect the short connector 
(RED) to  the airbag side of the connector. 

Front Passenger's Side: I 
Remove the glove box damper (see section 20), and 
then remove the glove box. 

SHORT CONNECTOR 
FRONT PASSENGER'S (RED) 
AIRBAG 
3-P CONNECTOR 

Disconnect the connector between the front passen- 
ger's airbag and SRS main harness, then connect the 
short connector (RED) t o  the airbag side of the con- 1 
nector. 



r Test Harnesses and Attachment Point 

Test Harness A 

SRS UNIT I 

SRS MAlN HARNESS 
18-P CONNECTOR 

\ I 
SRS UNlT 

I 

ROW A (SRS UNlT END) - -.. -.--, 

ROW B (WIRE HARNESS END) 

Test Harness C 

CABLE REEL 6-P 
CONNECTOR 

 DRIVER^ AIRBAG 
3-P CONNECTOR 

FRONT PASSENGER'S AIRBAG 
3-P CONNECTOR 

\ 

Test Harness D 

SRS MAlN HARNESS 
2-P CONNECTOR 

TEST HARNESS D 
07LAZ - SL40400 



Supplemental Restraint System (SRS) 
Troubleshooting 

1 The SRS Indicator Does Not Light 

CAUTION: Use only a digital multimeter t o  check the system. If it's not a Honda multimeter, make sure i ts  output is 
10 mA (0.01 A) or less when switched t o  the smallest value in the ohmmeter range. A tester wi th a higher output could 
damage the airbag circuit or cause accidental airbag deployment and possible injury. 

Check the SRS indicator light and the No. 1 fuse: 1 
1. Disconnect the battery negative cable, then discon- 

nect the positive cable. Connect the short connectors 
to the airbags (see page 23-330). 

2. Reconnect the battery positive cable, and then the 
negative cable. 

3. Turn the ignition switch ON (11). 

Does the charging system light come on (in the gauge 
assembly)? 

YES N 0 

1. Inspect the No. 1 (10 A) fuse ( in the under- 
dash fuselrelay box). 

Is No. 1 fuse OK ? 

YES N 0 

Replace the fuse. 
I 

Repair open i n  dashboard wire harness between 
the No. 1 fuse and gauge assembly. 

Check the SRS unit and SRS indicator light: 
1. Turn the ignition switch OFF. 
2. Disconnect the SRS main harness 18-P connector 

from the SRS unit. 
3. Turn the ignition switch ON (11). 

Does the SRS indicator light come on? 

YES NO 

Faulty SRS unit; replace the SRS unit. 

Check the SRS indicator light and SRS main harness: 
1. Turn the ignition switch OFF. 
2. Disconnect the SRS main harness 4-P connector 

from the main wire harness. 
3. Turn the ignition switch ON (11). 

Does the SRS indicator light come on? 

YES NO 

Faulty SRS main harness; replace the SRS main harness. 

)ck the SRS indicator light bulb and dashboard wire 1 
harness: 
1. Turn the ignition switch OFF. 
2. Remove the gauge assembly, then inspect the SRS 

indicator light bulb. 

Is the SRS indicator liqht bulb OK? 

SRS YNIT 

SRS 
HARNESS 
18-P CONNECTOR 

MAlN WIRE HARNESS 
\ /  / 

M 
SRS MAlN HARNESS 4-P CONNECTOR 

I YES 

N 0 

Replace the indicator l ight bulb. 
(To page 23-333) 



DASHBOARD WIRE HARNESS 
14-P CONNECTOR 

(From page 23-332) 

I 
Check for short or open in the dashboard wire harness: 
1. Connect a voltmeter between the No. 12 terminal (+) 

of the 14-P connector and body ground (-1. 
2. Turn the ignition switch ON (11). 

Is there less than 8.5 V? 

YES N 0 

Short in  BLU wire of the dashboard wire harness; re- 
place the dashboard wire harness. 

Check for open in the dashboard wire harness, poor 
ground, faulty SRS indicator circuit, or faulty SRS unit: 
1. Turn the ignition switch OFF. 
2. Connect the voltmeter between the No. 5 terminal (+) 

and the No. 9 terminal (-1 of the dashboard wire har- 
ness 14-P connector. 

3. Turn the ignition switch ON (11). 
4. Measure the voltage between the No. 5 terminal (+) 

and the No. 9 terminal (-1. 

Is there battery voltage? 

YES N 0 

Check for open i n  the dashboard wire harness or 
gauge assembly, or poor ground: 
1. Check for continuity between the No. 9 terminal 

and body ground. 

Does continuity exist? 

YES 

Repair open in the BLK wire (No. 9 terminal) be- 
tween the gauge assembly and body ground, or 
look for a poor ground (G402, G404). 

I 

Repair open in the YEL wire (No. 5 terminal) of the dash- 
board wire harness between the gauge assembly and 
the No. 1 (10 A) fuse. 

Check the SRS unit and SRS indicator circuit: 
1. Turn the ignition switch OFF. 
2. Reconnect each connector to the gauge assembly and 

SRS unit, then connect Test Harness A to the SRS 
unit. 

3. Turn the ignition ON (II), and measure the voltage be- 
tween the No. 13 terminal (+) and body ground (-) for 
six seconds after the ignition has been turned ON (11). 

Is there more than 8.5 V? 

YES N 0 

Faulty SRS unit; replace the SRS unit. 

Faulty SRS indicator circuit (in the gauge assem- 
bly); replace the gauge assembly. 

(cont'd) 

B ~ U I  + 

View from wire side 

YELI + ) ? 

View from wire side 

\ SRS UNIT 



Supplemental Restraint System (SRS) 
- Troubleshooting (cont'd) 

SRS Indicator Light Stays on Continuously 

NOTE: Before troubleshooting, make sure that battery 
voltage is 12 V or more. Otherwise you'll obtain wrong 
test readings. 

1. Make a photocopy of the chart on page 23-335. 

2. Connect Test Harness A to the SRS unit as shown. 
SRS UNlT 

f 
TEST HARNESS A 
07MAZ - SL00500 

3. Turn the ignition switch ON (11). 

Voltages in  the chart assume the car's "battery 
voltage" is about 12 volts. Less than 12 volts wi l l  
result in  different or possibly false readings. 
Do not disconnect the airbags f rom the circuit 
when checking SRS unit voltages. 

4. First, check for voltage between Test Harness Ter- 
minal No. 12 (+) and ground (-1. 

If no voltage is indicated, go to  step 8, and con- 
tinue checking all the other terminals. 
If voltage is indicated, there is a poor ground at 
the SRS unit. Read the following NOTE, and then 
go on to  step 5. 

5. Disconnect the battery negative cable, then discon- 
nect the positive cable. Connect the short connec- 
tors (RED) to  the airbags (see page 23-330). 

6. Connect Test Harness B between the SRS unit and 
SRS main harness 18-P connector. 

SRS MAIN HARNESS 
18-P CON\NECTOR SRS UNlT 

1 7. Check for continuity between the B5 terminal and 
body ground, and 615 terminal and body ground. 

TEST HARNESS B 
07MAZ - SP00500 

If there is continuity at either terminal, the SRS 
unit is faulty. Replace it, reconnect the airbags 
and battery cables, and check the voltages ac- 
cording to  the chart on page 23-335. 
If there is no  continuity at either terminal, the 
SRS u n i t  g round ,  t h e  SRS u n i t  c o m p o n e n t  
grounds or the SRS main harness is faulty. Check 
the grounds (check wire and SRS unit mounting 
bolts), and, i f  necessary, replace the SRS main 
harness. Reconnect the  a i rbags and  bat tery  
cables, then check the voltages according to  the 
chart on page 23-335. 



8. Record your voltage readings, for each terminal, in  
the row of blank boxes near the top of the chart. 

9. Compare each reading wi th  the voltage ranges list- 
ed in  the column below it. I f  the reading is within a 
range, circle that range. 

Circle the range if your reading 
is within it. 

If you circled all the Failure Mode ranges across 
any row, check the car for the Probable Failure 
Mode listed at the end of the row. (Refer to  the 
letter for that mode on the following pages.) 

Short In one dash 

Short to dr~ver's or 
passenger's a~rbag 
~nflator (body ground1 

Short I" safing sensor or 

2.0 

2 8 .4  1 - y- 1 Open In drover's a~rbag 

- 8 . 5  - 1 0 . 9  anflator or cable reel 

If you circled ail the ranges in this row, 
follow the troubleshooting procedure 
under failure mode "C" on the following 
pages. 

I f  you  d id  not  circle all the ranges across any 
row, replace the SRS unit  w i th  a known-good 
unit, and retest. 
- If all your voltage readings are now normal, 

replace the original SRS unit. 
- If your voltage readings are still not normal but 

they don't fit within a complete row of Failure 
Mode ranges, check the condition of the termi- 
nals in  each of the SRS connectors shown in  
the system diagram on page 23-322. 

NOTE: Do  not disconnect the airbags or battery cables when checking SRS unit voltages. 



Supplemental Restraint System (SRS) 
- Troubleshooting (cont'd) 

Mode A: Open in one safing sensor contact 

The SRS unit is faulty. Substitute a known-good SRS 
unit, and recheck the voltages according to  the chart 
on page 23-335. 

Mode B: 
Short to driver's or passenger's airbag inflator (body 
ground) 
Short in dash sensor 
Open in both safing sensor contacts 

1. Disconnect the battery negative cable, and then dis- 
connect the positive cable. Then connect the short 
connectors (RED) to the airbags (see page 23-330). 

2. Connect Test Harness 8 between the SRS unit and 
SRS main harness 18-P connector. 

SRS MAIN HARNESS 
18-P CONNECTOR 

\ 
SRS UNIT 

3. Reconnect the driver's airbag connector, then check 
cont inui ty  between the B1 terminal  and body 
ground, and between the 67 terminal and body 
ground. 

TEST HARNESS B 
07MAZ - SP00500 

If there is continuity at either terminal, go to step 6. 

If there is no continuity at either terminal, go to  
step 4. 

4. Reconnect the front passenger's airbag connector, 
then check continuity between the B2 terminal and 
body ground, and between the B8 terminal and 
body ground. 

TEST HARNESS B 
07MAZ - SP00500 

If there is continuity at either terminal, go to step 
10. 

If there is no continuity at either terminal, go to 
step 5. 



5. Check cont inuity between body ground and each 
terminal o f  both dash sensors. 

TEST HARNESS B 

If there is continuity at any of the terminals, go to  
step 12. 

I f  there is n o  cont inuity at any terminal, go t o  
step 13. 

6. Disconnect the cable reel 6-P connector f rom the 
SRS main harness, then connect Test Harness C 
only to  the cable reel side of the 6-P connector. 

CABLE REEL 6-P CONNECTOR 

/ 
TEST HARNESS C 
07LAZ - SL40300 

7. Check continuity between the No. 4 terminal and 
body ground, and between the No. 5 terminal and 
body ground. 

TEST HARNESS C 
07LAZ - SL40300 

If there is continuity at either terminal, go to  step 8. 

I f  there is n o  cont inuity at either terminal, the 
SRS main harness is faulty. Replace it, and re- 
check the  voltages according t o  the  chart  o n  
page 23-335. 



Supplemental Restraint System (SRS) 

r Troubleshooting (cont'd) 

8. Disconnect the driver's airbag 3-P connector from the 
cable reel, then connect Test Harness C t o  the driv- 
er's airbag 3-P connector. 

DRIVER'S AIRBAG 

1 

1 3-P CONNECTOR 

9. Check continuity between the No. 7 terminal and 
body ground, and between the No. 8 terminal and 
body ground. 

TEST HARNESS C 
07LAZ - SL40300 

If there is continuity at either terminal, the driv- 
er's airbag inflator is  faulty. Replace it, and re- 
check the  voltages according t o  the  chart  o n  
page 23-335. 

I f  there is no cont inuity at either terminal, the 
cable reel is faulty. Replace it, and recheck the 
voltages according to  the chart on page 23-335. 

10. Disconnect the front passenger's airbag 3-P connec- 
tor f rom the SRS main harness, then connect Test 
Harness C t o  the airbag side of the connector. 

FRONT PASSENGER'S 
AIRBAG 3-P C,ONNECTOR FRONT PASSENGER'S AIRBAG 

11. Check cont inuity between the No. 7 terminal and 
body ground, and between the No. 8 terminal and 
body ground. 

TEST HARNESS C 
07LAZ - SL40300 

If there is continuity at either terminal, the front 
passenger's airbag inflator is  faulty. Replace it, 
and recheck the voltages according to  the chart 
on page 23-335. 

I f  there is no cont inuity at either terminal, the 
SRS main harness is faulty. Replace it, and re- 
check the  voltages according t o  the  chart  o n  
page 23-335. 



12. Connect Test Harness D between the dash sensor 
and SRS main harness 2-P connector. Check conti- 
nuity between the No. 1 terminal and body ground, 
and between the No. 2 terminal and body ground. 

SRS MAlN 
HARNESS 
2-P CONNECTOR 

TEST HARNESS D 
07LAZ - SL40400 

TEST HARNESS D 
07LAZ - SL40400 

4-7 
If there is continuity at either terminal, the dash 
sensor is faulty. Replace it and recheck the volt- 
ages according to the chart on page 23-335. 

If there is no continuity at either terminal, the 
SRS main harness is faulty. Replace i t  and re- 
check the voltages according to  the chart on 
page 23-335. 

13. Measure the resistance between the left dash sen- 
sor terminals B12 and B16, and between the right 
dash sensor terminals B4 and B6. 

TEST HARNESS B 
07MAZ - SF00500 

A 
B 

If resistance is 3.8 - 4.2 kQ for both sensors, the 
SRS unit is faulty. Substitute a known-good SRS 
unit, and recheck the voltages according to the 
chart on page 23-335. 

If resistance is less than 3.8 kQ for either sensor, 
go to step 14. 

14. Connect Test Harness D between the dash sensor 
and SRS main harness 2-P connector. Measure the 
resistance between the No. 1 terminal and No. 2 ter- 
minal. 

SRS MAlN 
HARNESS 

07 LAZ - S L40400 

TEST HARNESS D 
07LAZ - SL40400 

EJ 
If resistance is 3.8 - 4.2 kQ, the SRS main harness 
is faulty. Replace it and recheck the voltages ac- 
cording to the chart on page 23-335. 

If resistance is less than 3.8 kQ, the dash sensor 
is faulty. Replace it and recheck the voltages ac- 
cording to the chart on page 23-335. 

(cont'd) 



Supplemental Restraint System (SRS) 

r Troubleshooting (cont'd) 

Mode C: Short in one safing sensor, or open in  both dash 
sensors 

Mode D: Open in one dash sensor 

1. Disconnect the battery negative cable, then discon- 
nect the positive cable. Then connect the short con- 
nectors (RED) to  the airbags (see page 23-330). 

2. Connect Test Harness B between the SRS unit and 
SRS main harness 18-P connector. 

SRS MAIN HARNESS SRS UNIT 
18-P CONNECTOR / 

3. Measure the resistance between the left dash sen- 
sor terminals B12 and B16, and between the right 
dash sensor terminals B4 and B6. 

TEST HARNESS B 
07MAZ - SP00500 

If resistance is more than 5 k f l  for either set of 
terminals, go t o  step 4. 
If resistance is less than 5 kfl for both sets of ter- 
minals, the SRS unit is faulty. Substitute a known- 
good SRS unit, and recheck the voltages accord- 
ing to  the chart on page 23-335. 

4. Connect Test Harness D between the dash sensor 
and SRS main harness 2-P connector. Measure the 
resistance between the No. 1 terminal and No. 2 ter- 
minal. 

SRS MAlN 
HARNESS 
2-P CONNECTOR 

HARNESS D 
07LAZ - SL40400 

TEST HARNESS D 
07LAZ - SL40400 

I f  resistance is more than 5 kf2, the dash sensor is 
faulty. Replace the dash sensor, and recheck the 
voltages according t o  the chart on page 23-335. 
If resistance is less than 5 kQ, the SRS main har- 
ness is faulty. Replace the SRS main harness, 
and recheck the voltages according to  the chart 
o n  page 23-335. 



TEST HARNESS C 
07LAZ - SL40300 

Mode E: Open in, driver's airbag inflator or cable reel 

1. Disconnect the battery negative cable, then discon- 
nect the positive cable. Then connect the short con- 
nectors (RED) t o  the airbags (see page 23-330). 

2. Connect Test Harness 6 between the SRS unit and 
the SRS main harness 18-P connector. 

SRS 
18-P 

TEST HARNESS B 
07MAZ - SP00500 

3. Reconnect the driver's airbag connector, then mea- 
sure the resistance between the B1 and 67 termi- 
nals. 

TEST HARNESS B 

A 
B 

If resistance is more than 0.2 kQ, go to  step 4. 
If resistance is less than 0.2 kQ, the SRS unit is 
faulty. Substitute a known-good SRS unit, and 
recheck the voltages according t o  the chart on 
page 23-335. 

4. Disconnect the cable reel 6-P connector f rom the 
SRS main harness, then connect Test Harness C 
only t o  the cable reel side of the connector. 

CABLE REEL 6-P CONNECTOR 

TEST HARNESS C 
07LAZ - SL40300 

5. Measure the resistance between the No. 4 terminal 
and the No. 5 terminal. 

If resistance is  more than 0.2 kQ, go t o  step 6. 
If resistance is less than 0.2 kQ, the SRS main 
harness is faulty. Replace it and recheck the volt- 
ages according to  the chart on page 23-335. 

(cont'd) 



Supplemental Restraint System (SRS) 
- Troubleshooting (cont'd) 

DRIVER'S AIRBAG 

/ 

6. Disconnect the driver's airbag 3-P connector from 
the cable reel, then connect Test Harness C to  the 
driver's airbag 3-P connector. 

2. Connect Test Harness B between the SRS unit and 
SRS main harness 18-P connector. 

Mode F: Open in front passenger's airbag inflator 

1. Disconnect the battery negative cable, then discon- 
nect the positive cable. Then connect the short con- 
nectors (RED) to the airbags (see page 23-330). 

/ 
TEST HARNESS B 
07MAZ - SP00500 

DRIVER'S AIRBAG 
3-P CONNECTOR 

TEST HARNESS C 

7. Measure the resistance between the No. 7 terminal I 3. Reconnect the front passenger's airbag connector, 

and the No. 8 terminal. then measure the resistance between the B2 termi- 

SRS MAIN HARNESS 

TEST HARNESS C 
O7LAZ - SL40300 

I f  resistance is more than 0.2 kQ, the driver's 
airbag inflator is faulty. Replace the airbag as- 
sembly, and recheck the voltages according to 
the chart on page 23-335. 
If resistance is less than 0.2 kQ, the cable reel is 
faulty. Replace it and recheck the voltages ac- 
cording to the chart on page 23-335. 

TEST HARNESS B 
07MAZ - SP00500 

If resistance is more than 0.2 kn, go to step 4. 
If resistance is less than 0.2 kI2, the SRS unit is 
faulty. Substitute a known-good SRS unit, and 
recheck the voltages according to the chart on 
page 23-335. 



4. Disconnect the front passenger's airbag 3-P connec- 
tor f rom the SRS main harness, then connect Test 
Harness C to  the front passenger's airbag side of the 
connector. 

FRONT PASSENGER'S 
AIRBAG 

07LAZ - SL40300 

5. Measure the resistance between the No. 7 terminal 
and the No. 8 terminal. 

TEST HARNESS C 
07LAZ - SL40300 

% 
If resistance is more than 0.2 kQ, the front pas- 
senger's airbag inf lator is  faulty. Replace the  
front passenger's airbag assembly, and recheck 
t h e  vo l tages accord ing t o  t h e  char t  o n  page 
23-335. 
If resistance is less than 0.2 kQ, the SRS main 
harness is faulty. Replace i t  and recheck the volt- 
ages according to  the chart o n  page 23-335. 

Mode H: Blown SRS No. 3 fuse, or open in the wire 

1. Check the SRS No. 3 (10 A) fuse i n  the under-dash 
fusehelay box. If it's OK, go t o  step 2. If it's blown, 
replace i t  with a new 10 A fuse, then turn the igni- 
t ion switch ON (11): 

If the fuse doesn't blow, go on to  step 2. 
If the fuse blows, troubleshoot as necessary t o  
f ind the short. 

2. Disconnect the battery negative cable, then discon- 
nect the positive cable. Then connect the short con- 
nectors (RED) to  the airbags (see page 23-330). 

3. Connect Test Harness I3 between the SRS unit and 
the SRS main harness 18-P connector. 

SRS MAIN HARNESS 
18-P CONNECTOR 

07MAZ - SP00500 

4. Reconnect the positive and negative cable t o  the 
battery. 

5. Measure the voltage between the B13 terminal (+) 

and body ground (-) wi th the ignition switch ON (11). 

TEST HARNESS B 

A 
B 

- 

If there is battery voltage, the SRS unit is faulty. 
Replace it and recheck the voltages according to  
the chart o n  page 23-335. 
If there is less than battery voltage, the SRS main 
harness is faulty. Replace it and recheck the volt- 
ages according t o  the chart o n  page 23-335. 

(cont'd) 



Supplemental Restraint System (SRS) 

r Troubleshooting (cont'd) 

1 Mode I: Short or open in SRS indicator wire harness 

1. Disconnect the SRS main harness 4-P connector 
from the main wire harness. 

MAlN WIRE HARNESS 

2. Turn the ignition switch ON (111, and wait for six sec- 
onds. Measure the voltage between the No. 4 termi- 
nal (+) and body ground (-) on the SRS main har- 
ness 4-P connector side. 

BLU( + 

T 
View from wire side 

If voltage is more than 8.5 V, go to step 8. 
If voltage is less than 8.5 V, go to step 3. 

3. Disconnect the battery negative cable, then discon- 
nect the positive cable. Then connect the short con- 
nectors (RED) to the airbags (see page 23-330). 

4. Connect Test Harness B between the SRS unit and 
the SRS main harness 18-P connector. 

SRS MAIN HARNESS 
18-P CONNECTOR 

/ 
TEST HARNESS B 
07MAZ - SP00500 

5. Reconnect the battery positive cable and negative 
cable. 

6. Check for continuity between the B l l  terminal and 
body ground. 

TEST HARNESS B 
07MAZ - SP00500 

If there is continuity, the SRS main harness is 
shorted. Replace the SRS main harness, and 
recheck the voltages according to the chart on 
page 23-335. 
If there is no continuity, go to step 7. 



7. Check for continuity between the B11 terminal of 
Test Harness B and the No. 4 terminal of the SRS 
main harness 4-P connector. 

TEST HARNESS B 
07MAZ - SP00500 

SRS MAIN HARNESS 
4 - P  CONNECTOR 

View from wire side 

I f  t he re  i s  cont inuity,  t h e  SRS un i t  is  fau l ty .  
Replace i t  and recheck the voltages according to  
the chart on page 23-335. 
If there is no continuity, there is an open in the 
SRS main harness. Replace the SRS main har- 
ness, and recheck the voltages according t o  the 
chart on page 23-335. 

8. Reconnect the SRS main harness 4-P connector t o  
the main wi re  harness. Disconnect the dashboard 
wire harness 14-P connector f rom the gauge assem- 
bly. 

DASHBOARD WIRE HARNESS 
14-P CONNECTOR 

9. Turn the ignition switch ON (11). and wait for six sec- 
onds. Measure the voltage between the No. 12 ter- 
minal (+) and body ground (-). 

View from wire side 

If voltage is more than 8.5 V, the SRS indicator 
circuit is faulty ( in the gauge assembly). Replace 
the gauge assembly, and recheck the voltages 
according t o  the chart on page 23-335. 
If voltage is less than 8.5 V, the dashboard wire 
harness ( o r  the m a i n  w i re  harness) is  faulty.  
Replace i t  and recheck the voltages according to  
the chart on page 23-335. 



Supplemental Restraint System (SRS) 

r Airbag Assembly Replacement 

I Store a removed airbag assembly w i t h  
the pad surface up. If the airbag is improperly stored 
face down, accidental deployment could propel the unit 
w i th  enough force t o  cause serious injury. 

CAUTION: 
Do n o t  instal l  used SRS parts  f rom another car. 
When repairing, use only new SRS parts. 
Carefully inspect the  airbag assembly before you 
instal l  it. Do n o t  instal l  an airbag assembly t ha t  
shows signs of  being dropped or improperly han- 
dled, such as dents, cracks or deformation. 
Always keep t he  short  connectors (RED) on  t he  
airbags when the harness is  disconnected. 
Do no t  disassemble or tamper w i t h  the airbag as- 
sembly. 

1.  Disconnect the battery negative cable, then discon- 
nect the positive cable. 

2. Connect the short connectors (RED) t o  the airbag 
side of the connectors: 

I Driver's Side: I 
Remove the access panel f r om the steering 
wheel, then remove the short connector (RED) 
from the panel. 
Disconnect the 3-P connector between the driv- 
er's airbag and cable reel, then connect the short 
connector (RED) to the airbag side of  the connec- 
tor. 

DRIVER'S 
AIRBAG 

\ 

CABLE REEL 
3-P CONNECTOR 

/ 

DRIVER'S 
AIRBAG 3-P CONNECTOR 

I 
SHORT 
CONNECTOR 
(RED) 

Front Passenger's Side: 

Remove the glove box damper (see section 20), 
then remove the glove box. 
Disconnect the front passenger's airbag 3-P con- 
nector from the SRS main harness, and connect 
the short connector (RED) to the front passenger's 
airbag 3-P connector. 

FRONT PASSENGER'S 
AIRBAG 
3-P CONNECTOR SHORT CONNECTOR IRED) 

\ 



3. Remove the airbags: 

Driver's Side: 

Remove the two TORXm bolts using a TORXm T30 
bit, then remove the driver's airbag assembly. 

DRIVER'S 
AIRBAG ASSEMBLY 

SETIRESUME 

TORX' BOLT 
Use a T O R X T 3 0  bit. 

Front Passenger's Side: 

Remove the five mounting nuts, then l i f t  the 
front passenger's airbag out of the dashboard. 

NOTE: Do not confuse the lower mounting nuts 
with the upper mounting nuts. The upper mounting 
nuts are not self-locking. 

FRONT PASSENGER'S 
AIRBAG ASSEMBLY 

MOUNTING NUTS 
I 

I (cont'd) 

23-347 

LOWER 



Supplemental Restraint System (SRS) 

r Airbag Assembly Replacement (cont'd) 

CAUTION: Be sure to install the SRS wiring so that it is 
not pinched or interfering with other car parts. 

4. Install the new airbags: 

Driver's Side: Place the driver's airbag assembly in  
the steering wheel, and secure i t  w i th  new TORX@ 
bolts. 

PORX@ BOLT 
9.8 N.m ll .O kgfm, 
7.2 IbfW Replace. 
Use a TORX@ T30 bit. 

TORX@ BOLT 
9.8 N.m (1.0 kgf-m, 7.2 Ibf-ft) 
Replace. 
Use a TORX@ T30 bit. 

AlRBAG 
ASSEMBLY 

Front Passenger's Side: 

Place the front passenger's airbag assembly in 
the dashboard. 
Loosely install all five mounting nuts. 
Tighten the upper two nuts first, then the lower 
three nuts. 

UPPER MOUNTING NUTS FRONT PASSENGER'S 
9.8 N.m (1.0 kgf.m, 7.2 Ibf.ft) AIRBAG A$SEMBLY 

LOWER MOUNTING NUTS 
9.8 N.m (1.0 kgf.m, 7.2 Ibf4-t) 
Replace. 



5. Remove and properly store the short connectors, 
then reconnect the airbag connectors. 

Front Passenger's Side: 

r Attach the SRS main harness 3-P connector to  
the connector holder. 
Then reinstall the glove box on the dashboard. 

CONNECTOR SHORT CONNECTOR (RED) 
HOLDER 

\ 

FRONT PASSENGER'S SRS MAIN HARNESS 
AIRBAG 3-P CONNECTOR 3-P CONNECTOR 

Driver's Side: 

Remove the short connector (RED) from the driv- 
er's airbag connector, then connect the airbag 
3-P connector to the cable reel 3-P connector. 
Attach the short connector (RED) to the access 
panel, then reinstall the panel on the steering 
wheel. 

CABLE REEL 
3-P CONNECTOR 

CONNECTOR 

AIRBAG 
3-P CONNECTOR 

ACCE'SS PANEL 

6. Connect the battery positive cable, then connect the 
negative cable. 

7. After installing the airbag assembly, confirm proper 
system operation: 

Turn the ignition ON (11): The instrument panel 
SRS indicator light should come on for about six 
seconds and then go off. 
Make sure both horn buttons work. 
Take a test drive, and make sure the cruise con- 
trol switches work. 



Supplemental Restraint System (SRS) 

r Airbag Assembly Disposal 

Before scrapping any airbags ( inc lud ing those i n  a 
who le  car t o  be  scrapped), the  airbags mus t  be  de- 
ployed. I f  the car is st i l l  w i th in  the  warranty period, 
be fo re  y o u  d e p l o y  t h e  airbags, t h e  Honda Dis t r ic t  
Service Manager  m u s t  g ive approval  and/or special 
instructions. Only after the airbags have been deployed 
(as the result of  vehicle collision, for example), they can 
be scrapped. 
I f  the airbags appear intact (not deployed), treat them 
wi th  extreme caution. 
Follow this procedure: 

Deploying the  Airbags: In-car 

NOTE: I f  an SRS car is t o  be entirely scrapped, its air- 
bags shou ld  be deployed w h i l e  s t i l l  i n  the  car. The 
airbags should not be  considered as salvageable parts 
and should never be installed in another car. 

Conf irm that  each airbag assembly is  se- 
curely mounted; otherwise, severe personal injury could 
result f rom deployment. 

1. Disconnect the battery negative cable, then discon- 
nect the positive cable. 

2. Confirm that the special tool  is  functioning properly 
by following the check procedure on the label of the 
tool set box, or o n  page 23-351. 

Driver's Airbag: 

3. Remove the access panel, then disconnect the 3-P 
connector between the driver's airbag and the cable 
reel. 

CABLE REEL 
3-P CONNECTOR 

CONNECTOR ,7c.-.*\ (RED) 

DRIVER'S 
AIRBAG 
3-P CONNECTOR 

\ 
ACCESS PANEL 

Front Passenger's Airbag: 

4. Remove the  g love box damper  (see section 20), 
then remove the glove box. Then disconnect the 3-P 
connector between the front passenger's airbag and 
SRS main harness. 

FRONT PASSENGER'S 
AIRBAG 

\ 
SRS MAIN HARNESS 

5. Cut off the airbag connector, strip the ends of the 
airbag wires, and connect the special tool  alligator 
clips to  the airbag. Place the special too l  approxi- 
mately 10 meters (thirty feet) away f rom the airbag. 

DRIVER'S AIRBAG FRONT PASSENGER'S AIRBAG 

ALLIGATOR 
CLIPS 
(Yellow) 

ALLIGATOR 
'CLIPS 
(Yellowl 

I OPERATION 
SWITCH 

DEPLOYMENT 

07 HA2 - SG00500 
12 VOLT BATTERY 



6. Connect a 12 volt battery to the tool: 

If the green light on the tool comes on, the air- 
bag igniter circuit is defective and cannot deploy 
the airbag. Go t o  Damaged Airbag Special 
Procedure. 
If the red light on the tool comes on, the airbag is 
ready to  be deployed. 

7. Push the tool 's deployment switch. The airbag 
should deploy (deployment is both highly audible 
and visible a loud noise and rapid inflation of the 
bag, followed by slow deflation). 

If audible/visible deployment happens and the 
green light on the tool comes on, continue with 
this procedure. 
If the airbag doesn't deploy, yet the green light 
comes ON, its igniter is defective. Go to Dam- 
aged Airbag Special Procedure. 

During deployment, the airbag assem- 
bly can become hot enough t o  burn you. Wait thir- 
t y  minutes after deployment before touching the 
assembly. 

8. Dispose of the complete airbag assembly. No part 
of it can be reused. Place it in a sturdy plastic bag, 
and seal it securely. 

CAUTION: 
Wear a face shield and gloves when handling a 
deployed airbag. 
Wash your hands and r inse t hem we l l  w i t h  
water after handling a deployed airbag. 

ASSEMBLY 

Deploying the Airbag: Out-of-car 

NOTE: If an intact airbag assembly has been removed 
from a scrapped car, or has been found defective or 
damaged during transit, storage or service, it should be 
deployed as follows: 

Position the airbag assembly face up, out- 
doors on flat ground at least 10 meters (thirty feet) from 
any obstacles or people. 

1. Confirm that the special tool is functioning properly 
by following the check procedure on this page or on 
the tool box label. 

2. Remove the short connector from the airbag con- 
nector. 

3. Follow steps 5, 6, 7, and 8 of the in-car deployment 
procedure. 

Damaged Airbag Special Procedure 

If an airbag cannot be deployed, it should 
not be treated as normal scrap; it should still be consid- 
ered a potentially explosive device that can cause seri- 
ous injury. 

1. If installed in a car, follow the removal procedure on 
page 23-346. 

2. In all cases, make sure a short connector is properly 
installed on the airbag connector. 

3. Package the airbag in exactly the same packaging 
that the new replacement part came in. 

4. Mark the outside of the box "DAMAGED AIRBAG 
NOT DEPLOYED" so it does not get confused with 
your parts stock. 

5. Contact your Honda District Service Manager for 
how and where to return it for disposal. 

Deployment Tool: Check Procedure 

1. Connect the yellow clips to both switch protector 
handles on the tool; connect the tool to a battery. 

2. Push the operation switch: green means the tool is 
OK; red means the tool is faulty. 

3. Disconnect the battery and the yellow clips. 



Supplemental Restraint System (SRS) 
- Cable Reel Replacement 

Store a removed airbag assembly wi th the 
pad surface up. If the airbag is improperly stored face 
down, accidental deployment could propel the unit with 
enough force t o  cause serious injury. 

CAUTION: 
Carefully inspect the airbag assembly before install- 
ing it. Do not install an airbag assembly that shows 
signs of being dropped or improperly handled, such 
as dents, cracks or deformation. 
Always keep the short connectors on the airbags 
connector when the harness is disconnected. 
Do not  disassemble or tamper w i th  the airbag as- 
sembly. 

1. Disconnect the battery negative cable, then discon- 
nect the positive cable. 

2. Make sure the wheels are aligned straight ahead. 

3. Remove the dashboard lower cover and knee bol- 
ster. 

KNEE 
BOLSTER 

DASHBOARD LOWER COVER 

4. Remove the glove box damper (see section 20), 
then remove the glove box. 

5. Connect the short connectors to  the airbags. 

Driver's Side: 
CABLE REEL 
3-P CONNECTOR 

CONNECTOR 
(RED) 

Front Passenger's Side: 

6. Remove the  dr iver 's a i rbag assembly  f r o m  the 
steering wheel ( two T30 TORXm bolts), then remove 
the steering wheel bolt. 

TORX" BOLTS 
Use a TORX8 T30 bit. 

DRIVER'S 
AIRBAG 
ASSEMBLY 

L' STEERING WHEEL 
BOLT 



7. Disconnect the connectors from the horn and cruise 
control setlresume switches, then remove the cable 
reel 3-P connector f rom its clip. 

CRUISE CONTROL 

CLIP 

8. Remove the steering wheel using a commercially 
available steering wheel puller. 

STEERING WHEEL 

9. Remove the upper and lower column covers. 

UPPER COLUMN COVER 

LOWER COLUMN 
COVER 

10. Disconnect the 6-P connector between the cable 
reel and SRS main harness, then remove the con- 
nector holder f rom the steering column. 

CABLE REEL 6-P 

CONNECTOR HOLDER 

11. Remove the cable reel f rom the column. 
(cont'd) 



Supplemental Restraint System (SRS) 
- Cable Reel Replacement (cont'd) 

CAUTION: 
Before installing the steering wheel, the front 
wheels should be aligned straight ahead. 
Be sure t o  install the harness wires so that they 
are no t  pinched or interfering w i t h  other car 
parts. 
After reassembly, confirm that  the wheels are 
still turned straight ahead and that the steering 
wheel spoke angle is correct (road test). If minor 
spoke angle adjustment is necessary, do so only 
by adjustment of the tie-rods, not  by  removing 
and repositioning the steering wheel. 

12. Align the cancel sleeve grooves with the cable reel 
projections. 

CABLE REEL 
CANCEL 
SLEEVE 

13. Carefully install the cable reel on the steering col- 
umn shaft. Then attach the connector holder to the 
steering column. 

CABLE REEL 

CANCEL gLEEVE 

CONNECTOR 

f 
CONNECTOR HOLDER 

14. Install the steering column upper and lower covers. 

15. Center the cable reel. Do this by first rotating the 
cable reel clockwise until i t  stops. Then rotate it 
counterclockwise (approximately two turns) until: 

The yellow gear tooth lines up  with the align- 
ment mark on the cover. 
The arrow mark on the cable reel label points 
straight up. 

ARROW MARK 

/ 

REEL 

YELLOW 
ALIGNMENT GEAR 
MARK TOOTH 

16. Install the steering wheel, and attach the cable reel 
3-P connector t o  the c l i ~ .  

17. Connect the horn connector and cruise control set1 
resume switch connector. 



18. Install the steering wheel bolt. 

TORX5 BOLTS 
9.8 N-m (1.0 kgf.m, 7.2 Ibf-ft) 
Replace. 
Use a TORXp T30 bit. 

1 AIRBAG ASSEMBLY 

STEERING WHEEL BOLT 
38N.m (3.9 kgf.m, 28 Ibf4t) 

19. Install the driver's airbag assembly. 

20. Connect the cable reel 6-P connector to the SRS main 
harness, then install the knee bolster and dash- 
board lower cover. 

DASHBOARD LOWER COVER I 

21. Remove and properly store the short connectors 
(RED), then reconnect the airbag connectors (and 
reinstall the glove box). 

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

23. After installing the cable reel, confirm proper sys- 
tem operation: 

Turn the ignition ON (11); the instrument panel 
SRS indicator light should come on for about six 
seconds and then go off. 
Make sure both horn buttons work. 
Make sure the headlight and wiper switches 
work. 
Go for a test drive, and make sure the cruise con- 
trol switches work. 
Rotate the steering wheel counterclockwise to 
make sure the yellow gear tooth lines up with 
the slot on the cover. 

TOOTH 



Supplemental Restraint System (SRS) 

I- Dash Sensor Replacement 

CAUTION: 
I Do not damage the sensor wiring. 

Do not install used SRS parts from another car. 
When repairing an SRS, use only new parts. 
Replace a sensor if i t  is dented, cracked, or de- 
formed. 

1. Disconnect the battery negative cable, then discon- 
nect the positive cable. 

2. Remove the  glove box  damper  (see section 20), 
then remove the glove box. 

3. Connect the short connectors to  the airbags. 

Driver's Side: 

DRIVER'S 
AIRBAG 3 

CABLE REEL 

CONNECTOR 

- 
(RED) 

Front Passenger's Side: 

FRONT PASSENGER'S 
AIRBAG SHORT CONNECTOR (RED) 

4. Driver's side: 
Remove the footrest and steering joint cover, then 
pu l l  the carpet back and pu l l  the rubber floor pad 

UP. 

DASH SENSOR 

5. Front passenger's side: 
Remove the door sill molding and pull back the car- 
pet, then remove the ECU. Pull the rubber floor pad 

UP. 
DASH SENSOR 

\ 

ECU 

6. Remove the two  mounting bolts, then remove the 
dash sensor. 

I MOUNTING BOLTS 



CAUTION: 
Be sure to install the harness wires so that they 
are not pinched or interfering wi th  other car 
parts. 
Carefully inspect the dash sensors for signs of 
being dropped or improperly handled, such as 
dents, cracks or deformation. 
For the SRS to  function properly, the right and 
left sensors must be installed on the proper 
sides. 

7. Install the sensor securely. 

DASH SENSOR 
MOUNTING BOLTS 
8 mm x 1.25 
22 N.m 12.2 kgf.m, 16 Ibf.ftl 
Replace. 

I 8. Reinstall all other removed parts. 

9. Remove and properly store the short connectors 
(RED), then reconnect the airbag connectors (and 
reinstall the access panel and the glove box). 

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

11. After installing the dash sensor, confirm proper sys- 
tem operation: Turn the ignition ON (11): the instru- 
ment panel SRS indicator light should come on for 
about six seconds and then go off. 



Supplemental Restraint System (SRS) 

r SRS Unit Replacement 

CAUTION: 
Before disconnecting any part of the SRS wire har- 
ness, connect the  short  connectors (RED) t o  the  
airbags. 
Do no t  damage the SRS uni t  terminals or connec- 
tors. 
Do not disassemble the SRS unit; it has no service- 
able parts. 
Store the SRS unit in a clean, dry area. 
Do not  use any SRS unit which has been subjected 
t o  water damage or shows signs of being dropped or 
improperly handled, such as dents, cracks or defor- 
mation. 

1. Disconnect the battery negative cable, then the pos- 
itive cable. 

2. Connect the short connectors to  the airbags. 

Driver's Side: 

DRIVER'S CABLE REEL 
AIRBAG 3-P CONNECTOR 

DRIVER'S 
AIRBAG 3-P ACCESS 

PANEL 
SHORT 
CONNECTOR 
IRED) 

Front Passenger's Side: 

FRONT PASSENGER'S SHORT CONNECTOR (RED) 
AIRBAG / 

\ ,  & 1 SRSMAIN HARNESS 

3. Pull  d o w n  the  carpet ing f r o m  bo th  sides of the 
heater unit  and front console. 

4. Disconnect the SRS main harness 18-P connector 
f rom the SRS unit. 

I HEATER UNIT 

SRS MAIN HARNESS 
18-P CONNECTOR 

5. Remove the four TORXm bolts f rom the SRS unit, 
then pull out the SRS unit f rom the left side. 

I SRS UNlT 
/ 

I SRS MAIN HARNESS 
78-P CONNECTOR 

T O R X ~ ~ O L T S  
6 rnm 
Use a TORXp T30 bit. 



CAUTION: Be sure to install the SRS wiring so that 
it is not pinched or interfering with other car parts. 

6. Install the new SRS unit. 

SRS UNIT 

SRS MAIN HARNESS TORXm BOLTS (6 mm) 
18-P CONNECTOR 9.8 N.rn (1.0 kgfm, 7.2 Ibf-ft) 

Replace. 
Use a TORXs T30 bit. 

7. Connect the SRS main harness 18-P connector to 
the SRS unit, then push it into position until it clicks. 

SRS MAlN HARNESS 
18-P CONNECTOR 

8. Put the carpet back in place. 

9. Remove and properly store the short connectors, 
then reconnect the airbag connectors (and reinstall 
the access panel and the glove box). 

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

11. After installing the SRS unit, confirm proper system 
operation: Turn the ignition ON (11): the instrument 
panel SRS indicator light should come on for about 
six seconds and then go off. 



Wiring Diagrams 
Index 

Air Conditioner ......................................................... 17. 18 
Anti-lock Brake System .................................................. 19 
Battery ................................................................................ 1 
Blower Controls ............................................................... 17 
Charging System ............................................................... 1 
Cigarette Lighter .............................................................. 1 1  
Cruise Control .................................................................. 16 
Clock ................................................................................. 11 
Engine Control Module (ECM) ................................. 20, 21 
Fan Controls .................................................................... 17 
Gauges ............................................................................... 3 
Heater Controls ............................................................... 18 
Horn ................................................................................... I0 
Ignition Switch .................................................................. 1 
Ignition System ................................................................. 2 
Indicators 

ABS Indicator ................................................................ 3 
. A/T Gear Position Indicator ......................................... 5 

............................................................ Cruise Indicator 3 
High Beam Indicator .................................................... 3 
Low Fuel Indicator ...................................................... 3 
Low Engine Oil Pressure Indicator ............................. 3 
Malfunction Indicator Lamp (MIL) .............................. 3 

............................................................ Safety Indicator 4 
SRS Indicator ................................................................ 3 
Turn Signal Indicator ............................................. 3 

Integrated Control Unit ..................................................... 6 
Interlock System ................................................................ 5 
Lights, Exterior 

Back-up Lights ............................................................ 10 
Brake Lights .................................................................. 4 
Front Side Marker Lights ............................................. 6 
Hazard Warning Lights ............................................ 9 
Headlights ................................................................. 7, 8 

......................................................... Headlight Adjuster 9 
............................................... High Mount Brake Light 4 

License Plate Lights ................................................. 7, 8 
Parking Lights .......................................................... 7, 8 
Rear Side Marker Lights .............................................. 8 

.............................................................. Rear Fog Light 7 
Taillights ................................................................... 7, 8 

........................................................ Turn Signal Lights 9 

Lights. Interior 
............................................................... Ashtray Light I 1  

............................................................ Courtesy Lights 4 
Ceiling Light .................................................................. 4 
Dash Lights Brightness Controller .......................... 7. 8 

........................................................ Glove Box Light 7. 8 
Trunk Light ..................................................................... 4 

....................................................... Vanity Mirror Light 8 
Lighting System ............................................................ 7. 8 

........................................................... Power Door Locks 13 
.................................................................. Power Mirrors 14 

Power Windows ............................................................. 12 
Power Seat ....................................................................... 10 
Rear Window Defogger ............................................ 14. 15 
Side Markerfrurn SignalIHazard 

Flasher system ............................................................. 9 
................................................................. Starting System 1 

..................................................... Stereo Sound System 11 
............................................................................ Sunroof 12 

.......................... Supplemental Restraint System (SRS) 16 
............................ Transmission Control Module (TCM) 18 

............................................ Vehicle Speed Sensor (VSS) 3 
................................................................ Wiper/Washers 15 

Fuel lnjection System Diagram 
Fuel lnjection System Connectors 


	Intro
	General  Information
	Special Tools
	Specifications
	Maintenance
	Engine
	Construction and Function (F22B1 engine)
	Engine Removal / Installation
	Cylinder Head / Valve Train
	Engine Block
	Engine Lubrication
	Intke Manifold  / Exhaust System

	Cooling
	Fuel and Emissions
	Transaxle
	Clutch
	Manual Transmission
	Automatic Transmission
	Differential
	Differential [ Manual Transmission]
	Differential [ Automatic Transmission]

	Driveshafts

	Steering
	Suspension
	Brakes
	Conventional Brakes
	Anti-lock Brake System [ABS]

	Body
	Heater and Air Conditioning
	Heater
	Air Conditioning

	Electrical
	Supplemental Restraint System (SRS)




