INTRODUCTION General Info

— How to Use This Manual

The 94 ACCORD CQUPE Shop Manual {Maintenance, Repair and SpeCia| TOO'S
Construction} is divided into 23 sections. The first page of each sec-

tion is marked with a black tab that lines up with its corresponding
thumb index tab on this page. You can quickly find the first page
of each secticn without looking through a full table of contants. The

symbaols printed at the top corner of each page can also be used as 17 1
a quick reference system. SpeCIflcatlons

Each section includes:
1. A table of contents, or an exploded view index showing:
® Parts disassembly sequence. ¥
® Bolt torques and thread sizes. Malntenance
® Page references to descriptions in text.
. Disassembly/assembly procedures and tools.
. Inspection.
. Testing/troubleshooting.

Repair. Englne

. Adjustments.

SO B WN

Special Information C oolin g

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

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

NOTE: Gives helpful information.

CAUTION: Detailed descriptions of standard workshop procedures, 3
safety principles and service operations are not included. Please note T ransa XI e
that this manual 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 al concaivable ways in which service, whether or not * .
recommended by HONDA might be done, or of the possible Stee rin g
hazardous consequences of every conceivable way, nor could
HONDA investigate all such ways. Anyone using service procedures
or tools, whether or not recommended by HONDA, ‘must satisfy him-
seff thoroughly that neither personal safety nor vehicle safety will

be jeapardized. Suspension

All infermation 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 this publica- * Bra keS

tion may be reproduced, stored in retrieval system, or transmitted, .

in any. form by any means, electronic, mechanical, photocopying, (InCIUd | ng )

recording, orotherwise, without the prior written permission of the
- publisher. This includes text, figures and tables.

*
Body

rst Edition 1/94 1500 pages HONDA MOTOR CO., LTD.

Il Rights Reserved " Service Publication Office

*Heater and
Air Conditioning

*Electrical
As sactions with * include SRS components; (InCIUding . SRS )

special precautions are required when servicing.
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Chassis and Engine Numbers
European Model

F Vehicle Identification Number

1HGCD71300A000001

[T
Manufacturer, Make and T [
Type of Vehicle

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

Line, Body and Engine Type

CD7: ACCORD COUPE/F22B5

CD9: ACCORD COUPE/F20B3
Body Type and Transmission Type ——

1: 2-door Coupe/5-speed Manual

2: 2-door Coupe/4-speed Automatic
Vehicle Grade {Series)

3: 2.2iES

4: 2.0ILS or 2.2iES with leather seats

5: 2.0iES
Fixed Code
Auxiliary Number
Factory Code

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

0: 1994
Serial Number

— Engine Number

F203-1000001

Engine Type
F20B3: 2.0 ¢ SOHC Sequential \
Multi-port Fuel-injected engine

F22B5: 2.2 ¢ SOHC Sequential
Multi-port Fuel-injected engine
Serial Number

— Transmission Number

P2C4-000001

\

Transmission Type
P2C4: Manual |
MPOA: Automatic

Serial Number
P2C4: 5000001 ~
MPOA: 1000001 ~

Except European Model

— Vehicle Identification Number

1HGCD722*RA00001

T " T
Manufacturer, Make and
Type of Vehicle

1HG: HONDA OF AMERICA
MFG., INC., U.S.A.
HONDA Passenger car
Line, Body and Engine Type
CD7: ACCORD COUPE/F22B1
and F22B2
Body Type and Transmission Type
2: 2-door Coupe/4-speed Automatic
Vehicle Grade (Series)
2: DX
3: LX
5: EX
Check Digit
Model Year
R: 1994
Factory Code
A: Ohio Factory in U.S.A. (Marysville)
Serial Number

— Engine Number

F22B1-1400001

Engine Type
F22B1: 2.2 £ SOHC VTEC Sequential
Multi-port Fuel-injected engine

F22B2: 2.2 ¢ SOHC Sequential
Multi-port Fuel-injected engine
Serial Number

r Transmission Number

MPOA-1000001

T—_F_

Transmission Type
MPOA: Automatic
Serial Number




Identification Number Locations

Vehicle Identification
Number (VIN)
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Warning/Caution Label Locations

A: CABLE REEL CAUTION A {KG, KE)
® DANGER
REFER TO SERVICE (SHOP) MANUAL FOR DETAILED IN- EXPLOSIVE/FLAMMABLE
STRUCTIONS. POISON
REFER TO SHOP MANUAL.
POUR LES INSTRUCTIONS DETAILL’EES, SE REPORTER AU ® DANGER
MANUEL DE REPARATIONS. EXPLOSIF ET INFLAMMABLE
POISON
AUSFUHRLICHE ANWEISUNGEN SIND DEM WERKSTAT- SE REPORTER AU MANUEL D’ATELIER.
THANBUCH ZU ENTNEMEN. ® GEFAHR
EXPLOSIV/ENTZUNDBAR
RAADPLEEG HET WERKPLAATSHANDBOEK VOOR NA- GIFT
DERE AANWIJZINGEN. WERKSTATTHANDBUGH LESEN.
® GEVAAR
BRI — A== TN 2 SHBEC-E3. EXPLOSIEGEVAAR/BRANDBAAR
GIFTIG

B: DRIVER MODULE DANGER
(KH)

LEES HET WERKPLAATSHANDBOEK.

A DANGER

EXPLOSIVE/FLAMMABLE

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

POISON

CONTAINS POISONOUS SODIUM AZIDE AND POTASSIUM
NITRATE.

FIRST AID

IF CONTENTS ARE SWALLOWED, INDUCE VOMITING. FOR
EYE CONTACT, FLUSH EYES WITH WATER FOR 15
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.

C: DRIVER MODULE WARNING
(KH)

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 COUSSIN D’AIR EST EXPLOSIBLE ET S’LL

SE DEPLOIE ACCIDENTELLEMENT, IL RISQUE DE PROVO-

QUER DES BLESSURES GRAVES OU DE TUER.

® NE PAS UTILISER DE MATERIEL D’ESSAI ELECTRIQUE
Nt DE SONDE. ILS POURRAIENT PROVOQUER UN
DEPLOIMENT ACCIDENTEL DU COUSSIN D’AIR.

® ILN'Y A PAS DE PIECES REPARABLES A L'INTERIEUR.
NE PAS DEMONTER.

® QUAND ON RETIRE LE COUSSIN D’AIR, LE TENIR A LA
VERTICALE.

® SUIVRE ATTENTIVEMENT LES INSTRUCTIONS DU
MANUEL D’ENTRETIEN.




(KG, KE)

WARNING

® REFER TO THE SHOP MANUAL.

® SE REPORTER AU MANUEL D’ATELIER.
® WERKSTATTHANDBUCH LESEN.

® LEES HET WERKPLAATSHANDBOEK.

D: INFLATOR BAM LABEL
(KE, KG only}
ISI manufactured inflator:

AIRBAG GAS GENERATOR GG7-100

ISt

HERSTELLUNGSJAHR: 1993

EINFOHRER: HONDA DEUTSCHLAND
GMBH/OFFENBACH

BAM PT:-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 WITH
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 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-9066 SONNEL QUALIFIE.

TRW Safety Systems manufactured inflator:

AIRBAG GAS GENERATOR

TRW SAFETY SYSTEMS/MESA

HERSTELLUNGSJAHR:

EINFUHRER: HONDA DEUTSCHLAND
GMBH/OFFENBACH

BAM PT:-0538

DER GASGENERATOR DARF 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 WITH

FLAMMABLE THE AIRBAG SYSTEM.

SOLIDS Us THE GAS GENERATOR IS TO BE INSTALLED

DOT-E-8236 AND/OR DISASSEMBLED 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
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
(KE, KG}

WARNING

® REFER TO THE SHOP MANUAL.

® SE REPORTER AU MANUEL D'ATELIER.
©® WERKSTATTHANDBUCH LESSEN.

MORTON International manufactured inflator:

® LEES HET WERKPLAATSHANDBOEK.

AIRBAG GAS GENERATOR UT11600

MORTON INTERNATIONAL INC OGDEN UT. USA

HERSTELLUNGSJAHR: 1992

EINFUHRER: HONDA DEUTSCHLAND
GMBH/OFFENBACH

BAM PT.-0388

DER GASGENERATOR DARF 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 WITH
FLAMMABLE THE AIRBAG SYSTEM. THE GAS GENERA-
SOLIDS US TOR IS TO BE INSTALLED AND/OR 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.

E: STEERING WHEEL NOTICE
(KH)

NOTICE

IMPROPER STEERING WHEEL REMOVAL ORINSTALLATION
CAN DAMAGE SRS COMPONENTS.

FOLLOW SERVICE MANUAL INSTRUCTIONS CAREFULLY.

F: SRS WARNING (HOOD)
(KH)

SUPPLEMENTAL RESTRAINT SYSTEM (SRS}

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

ALL SRS ELECTRICAL WIRING AND CONNECTORS ARE
COLORED YELLOW.

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

A WARNING

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

{cont’d)

1-5°




Warning/Caution Label Locations
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G: STEERING COLUMN NOTICE
(KE, KH)

(KE)

NOTICE
TO PREVENT DAMAGE, REMOVE STEERING WHEEL BE-
FORE REMOVING STEERING SHAFT CONNECTING BOLT.

REMARQUE

POUR EVITER TOUT DOMMAGE DU SRS, RETIRER LE
VOLANT AVANT DE RETIRER LE BOULON DE RECCORDE-
MENT DE L'ARBRE DE DIRECTION.

G: STEERING COLUMN CAUTION
(KG)

ACHTUNG

UM BESCHADIGUNGEN DER S.R.S.-KABELROLLE ODER
DES KABELS. WELCHE DAS S.R.S.-SYSTEM AUBER FUNK-
TION SETZEN WURDEN. 2U VERMEIREN, VOR ARBEITEN
AN DER LENKSPINDEL DAS LENKRAD AUSBAUEN.

WAARSCHUWING

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

® DANGER
EXPLOSIVE/FLAMMABLE
POISON
REFER TO THE SHOP MANUAL.
® DANGER
EXPLOSIF ET INFLAMMABLE
POISON
SE REPORTER AU MANUEL D'ATELIER.
® GEFAHR
EXPLOSIV/ENTZUNDBAR
GIFT
WERKSTATTHANDBUCH LESEN.
® GEVAAR
EXPLOSIEGEVAAR/BRANDBAAR
GIFTIG
LEES HET WERKPLAATSHANDBOEK.

I: LABEL AIRBAG
J: INFLATOR BAM LABEL

{KE only)
MORTON INTERNATIONAL manufactured inflator:

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

A DANGER

EXPLOSIVE/FLAMMABLE

CONTACT WITH 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 (100°C). FOR PROPER HANDLING, STORAGE AND
DISPOSAL PROCEDURES REFER TO SERVICE MANUAL,
SRS SUPPLEMENT.

POISON

CONTAINS POISONOUS SODIUM AZIDE AND POTASSIUM
NITRATE.

FIRST AID

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

KEEP OUT OF REACH OF CHILDREN.

AIRBAG GAS GENERATOR UT11873

MORTON INTERNATIONAL, OGDEN, USA

HERSTELLUNGS (JAHR)

EINFUHRER: HONDA DEUTSCHLAND
GMBH/OFFENBACH

BAM PT:-0437

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 WITH
FLAMMABLE THE AIRBAG SYSTEM. THE GAS GENERA-
SOLIDS TORIS TO BE INSTALLED AND/ 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 QUE PAR UN PER-
SONNEL QUALIFIE.

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 MANUAL INSTRUCTIONS
CAREFULLY.

(cont’d)
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Warning/Caution Label Locations
— (cont’d)

K: DRIVER INFORMATION

ALWAYS WEAR YOUR SEAT BELT

® THIS CAR IS EQUIPPED WITH 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.

ALWAYS WEAR YOUR SEAT BELT

® THIS CAR IS EQUIPPED WITH 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 COUSSIN D’AIR POUR
LE PASSAGER AVANT, QUI CONSTITUENT UN SYS-
TEME DE RETENUE COMPLEMENTAIRE (S.R.S.).

@ CE COUSSIN D’AIR COMPLETE LA FONCTION DE LA
CEINTURE DE CECURITE.

@ SILE TEMOIN SRS S’ALLUME PENDANT LA CONDUITE,
ADRESSEZ-VOUS A VOTRE CONSSIONNAIRE HONDA
OFFICIEL.

SICHERHEITSUGRTE BE! JEDER FAHRT ANLEGEN

® DIESES FAHRZEUG BESITZT JE EINEN AIRBAG FUR
FAHRER UND BEIFAHRER ALS ZUSATZLICHES RUCK-
HAL TESYSTEM (S.R.S.). ]

® DAS RUCKHALTESYSTEM IST EINE ERGANZUNG ZUM
SICHERHEITSGURT.

® SOLLTE WAHREND DER FAHRT DIE SRS-
KONTROLLEUCHTE AUFLEUCHTEN SUCHEN SIE BITTE
UNGEHEND EINEN HONDA-HANDLER SUF.

DRAAG ALTLID 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.

L: GLOVE BOX INFORMATION
(KH}

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.

M: MONITOR NOTICE

NOTICE

® NO SERVICEABLE PARTS INSIDE.

@® REFER TO SERVICE MANUAL FOR DETAILED IN-
STRUCTIONS.




FROZEN BATTERY
FLUID CAUTION
ENGINE COOLANT

AIR CLEANER ELEMENT, } [ INFORMATION

S—

)

SERVICE
|NFORMAT|0N

OIL FILTER, RECOMMENDED

ENGINE OIL and SPARK PLUG
e — ‘

BATTERY \-—J.\_
CAUTION i ﬁ
X
\ \

S c——

————— AY

AIR CONDITIONING

INFORMATION
RADIATOR CAP
CAUTION

TIRE INFORMATIONS:
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Lift and Support Points
— Lift

VUGN When heavy rear components such as suspension, fuel tank, spare tire and trunk lid are to be removed,

place additional weight in 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 to tip forward on the hoist.

NOTE: Since each tire/wheel assembly weighs approximately 30 Ibs (14 kg), placing the front wheels in the trunk can
assist with weight distribution.

1. Place the lift 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 lift points for solid support.

—F =
‘5 k
Q
Q
D
=
= o
FRONT SUPPORT POINT LIFT BLOCKS REAR SUPPORT POINT

(cont’'d)
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— Floor Jack

1. Set the parking brake and block the wheels that are

not being lifted. ® Always use safety stands when working on or under

any vehicle that is supported only by a jack.
® Never attempt to use a bumper jack for lifting or sup-
porting the car.

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

3. Raise the car high enough to insert the safety stands.
4. Adjust and place the safety stands as shown on page

1-15 so the car will be approximately level, then low-
er the car onto them.

Front

CENTER BEAM

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

LIFT PLATFORM

Rear

Center the jacking
bracket in the middie
of the jack lift platform.

LIFT PLATFORM

1-11




Lift and Support Points

— Safety Stands

O
i

RUBBER
ATTACHMENTS

'FRONT SUPPORT POINT

\ I\
8 /l& - v
5

SAFETY STANDS REAR SUPPORT POINT
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Towing

If the car needs to be towed, call a professional towing
service. Never tow the car behind another car with just
a rope or chain. It is very dangerous. TIE DOWN HOOKS

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 two 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 tow truck uses metal ca- \ /J

bles with hooks on the ends. These hooks go around
parts of the frame or suspension, and the cables lift that
end of the car off the ground. The car’s suspension and
body can be seriously damaged if this method of towing TOWING HOOK
is attempted.

If the car cannot be transported by flat-bed, it 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 [N] position.

® Turn off the engine.

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

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

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.
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Abbreviations

A/C
ALT
ABS
A/T
ATF
A/F
AMP
ANT
ASSY
AUX

ATDC
AUTO
ATT
ACL
API

BARO
BAT
BTDC
BDC

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

DI
DLC
DTC
DIFF
DOHC
DPI

EVAP
EGR
ECM
ECT
EX
ELD
EFI
EPS

APPROX.

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 Ignition

Data Link Connector
Diagnostic Trouble Code
Differential

Double Overhead Camshaft
Dual Point Injection

Evaporative

Exhaust Gas Recirculation
Engine Control Module
Engine Coolant Temperature
Exhaust

Electrical Load Detector
Electronic Fuel Injection
Electrical Power Steering

List of automotive abbreviations which may be used in shop manual.

F

FP
FWD
FR
FL
FSR
FIA

GAL
GND

H/B
HO2S
HC

IAB

IAC

1AR

ICM

IAT

IMA

IN

IG or IGN
ID

ID or I.D.
INJ

INT

KS

L
LH
LHD
L/C
LSD
LF
LR
L-4
LED

Front

Fuel Pump

Front Wheel Drive
Front Right

Front Left

Fail Safe Relay
Fuel Injection Air

Gallon
Ground

Hatchback
Heated Oxygen Sensor
Hydrocarbons

Intake Air Bypass

Idle Air Control

Intake Air Resonator
Ignition Control Module
Intake Air Temperature
Idle Mixture Adjustment
Intake

Ignition

Identification

Inside Diameter
Injection

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
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M/S
MAP
MiL
M/T
MCK
MAX.
MIN.
MPI

NOx

02S
0BD
OD or 0.D.

PAIR
PSP
PCV

P/S
PGM-FI
PGM-IG
PRI

P/N

PL

PMR
PSW
PSF

Qty

RR
RHD
REF
RL
RON

SAE
SOHC
SOL
SPEC
S/R
SRS
STD
SW

Manual Steering

Manifold Absolute Pressure
Malfunction Indicator Light
Manual Transmission
Motor Check

Maximum

Minimum

Multi Point Injection

Neutral
Nitrogen, Oxides of

Oxygen Sensor
On-board Diagnostic
Outside Diameter

Park

Puised 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

Quantity

Right

Rear Right

Right Handie Drive
Reference

Rear Left

Research Octane Number

Society of Automotive Engineers
Single Overhead Camshaft
Solenoid

Specification

Sun Roof

Suppiemental Restraint System
Standard

Switch

SCS
SEC

TCM
TWC
TDC
T8
TP
TC
T/B
TN
TCS

VSS
VTEC

VvC
VIN
VVIS

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 (1st through 3rd gear)
Second

First

Low (gear)

Second (gear)

Third (gear)

Fourth (gear)

Fifth (gear)
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Special Tools

Individual tool lists are located at the front of each section.



Specifications

Standards and Service Limits ..............
Design Specifications .........cccccovvennn,
Body Specifications ..........ccccccnninennnnn.



Standards and Service Limits

— Cylinder Head/Valve Train — Section 6

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Compression 200 rpm (min-") and wide open throttle
kPa (kgf/cm?, psi) Nominal 1,230 (12.5, 178)
Minimum 930 (9.5, 135)
Maximum variation | 200 (2.0, 28)
Cylinder head Warpage 0.05 (0.002)
Height 99.95 - 100.05 (3.935 - 3.939)
Camshaft End play 0.05 - 0.15 (0.002 - 0.006) 0.5 (0.02)
Camshaft-to-holder oil clearance 0.050 - 0.089 (0.0020 - 0.0035) 0.15 (0.006)
Total runout 0.03 {0.001) max. 0.04 (0.002)
Cam lobe height
F22B1 engine IN Primary 37.775 (1.4872) _
Mid 39.725 (1.5640) _—
Secondary | 34.481 (1.3575) _—
EX 38.366 (1.5105) _
F22B2 engine IN 38.526 (1.5168) —_—
EX 38.778 (1.5267) _—
F22B5 engine IN 39.165 {1.5420) —_—
EX 39.356 (1.5494) _—
F20B3 engine IN 38.741 (1.6252) _
EX 38.972 (1.5343) —
Valve Valve clearance (Cold) IN 0.24 - 0.28 (0.009 - 0.011) —_—
EX | 0.28-0.32(0.011-0.013)
Valve stem O.D. IN 5.485 - 5.495 (0.2159 — 0.2163) 5.455 (0.2148)
EX 5.450 - 5.460 (0.2146 - 0.2150) 5.420 (0.2134)
Stem-to-guide clearance IN 0.020 - 0.045 {0.0008 - 0.0018) 0.08 (0.003)
EX | 0.055-0.080 (0.0022 - 0.0031) 0.12 (0.005)
Valve seat Width IN 1.25 - 1.55 (0.049 - 0.061} 2.00 (0.079)
EX 1.25 - 1.55 (0.049 - 0.061) 2.00 (0.079)
Stem installed height F22B1 engine IN 46.75 - 47.55 (1.841 - 1.872) 47.80 (1.882)
EX 46.68 - 47.48 (1.838 - 1.869) 47.73 (1.879)
Except F22B1 engine  IN 48.08 - 48.88 (1.893 - 1.924) 49.13 (1.934)
EX | 50.15-50.95 (1.974 — 2.006) | 51.20(2.016)
Valve spring Free length F22B1 engine IN 51.08 (2.011)
EX 55.58 (2.188) —_—
Except F22B1, F22B5 engines  IN 53.42 (2.103)*" _
54.82 (2.158)*2 _—
EX | 54.66 (2.152)*1 —_—
56.28 (2.216)*2 e
F22B5 engine IN 53.16 (2.093)*3 _
53.15 (2.093)** —_—
EX | 55.80 (2.197)*3 _
55.78 (2.196)**
Valve guide 1.D. IN 5.5615-5.530 (0.2171 - 0.2177) 5.55{0.219)
EX | 5.5615-5.530(0.2171-0.2177) 5.55 (0.219)
Installed height F22B1 engine IN 21.20 - 22.20 (0.835 - 0.874)
EX | 20.63 -21.63 {0.812 - 0.852) —_—
Except F22B1 engine  IN 23.50 - 24.50 (0.925 - 0.965) —_—
EX 14.80 - 15.80 (0.583 ~ 0.622)
Rocker arm Arm-to-shaft clearance F22B1 engine IN 0.026 - 0.067 (0.0010 - 0.0026) 0.08 (0.003)
EX | 0.018-0.054 (0.0007 - 0.0021) 0.08 (0.003)
Except F22B1 engine IN 0.017 - 0.050 (0.0007 - 0.0020) 0.08 {0.003)
EX 0.018 - 0.054 (0.0007 - 0.0021) 0.08 (0.003)

*1: Except Associated Spring manufactured valve spring
*2: Associated Spring manufactured valve spring

*3: CHUO HATSUJO manufactured valve spring

*4: NIHON HATSUJO manufactured valve spring

3-2




— Engine Block — Section 7

Unit of length: mm (in)

MEASUREMENT

STANDARD (NEW)

SERVICE LIMIT

Cylinder block

Warpage of deck surface

0.07 (0.003) max.

0.10 (0.004}

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

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 - 0.0013)

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

Bore diameter Aorl 85.010 - 85.020 (3.3468 - 3.3472) 85.070 (3.3492)
Borll 85.000 - 85.010 (3.3465 — 3.3468) 85.070 (3.3492)
Bore taper 0.05 {(0.002)
Reboring limit 0.5 (0.02)
Piston Skirt 0.D. [at21 mm (0.8 in) from No letter | 84.980 — 84.990 (3.3457 - 3.3461) 84.970 (3.3453)
bottom of skirt Letter B 84.970 - 84.980 (3.3453 - 3.3457) 84.960 (3.3449)
Clearance in cylinder 0.020 - 0.040 (0.0008 - 0.0016) 0.05 (0.002)
Groove width {For ring) Top 1.220 - 1.230 (0.0480 — 0.0484) 1.25 (0.049)
Second 1.220 - 1.230 (0.0480 — 0.0484) 1.25 (0.049)
Qil 2.805 - 2.825 (0.1104 - 0.1112) 2.85(0.112)
Piston ring Ring-to-groove clearance Top 0.035 - 0.060 (0.0014 - 0.0024) 0.13 (0.005)
Second 0.030 — 0.055 (0.0012 - 0.0022) 0.13 (0.005)
Ring end gap Top 0.20 - 0.35 (0.008 - 0.014) 0.60 (0.024)
Second 0.40 - 0.55 (0.016 — 0.022) 0.70 (0.028)
Oil 0.20 - 0.70 (0.008 - 0.028) 0.80 (0.031)
Piston Pin 0.D. 21.994 - 22.000 (0.8659 - 0.8661) —_—
Pin-to-piston clearance 0.010 - 0.022 (0.0004 - 0.0009) —_—
Connecting rod Pin-to-rod interference 0.013 - 0.032 (0.0005 — 0.0013) _—
Small end bore diameter 21.968 - 21.981 (0.8649 - 0.8654) _—
Large end bore diameter
Nominal Except F20B3 engine 51.0(2.01) R
F20B3 engine 48.0 (1.89)
End play installed on crankshaft 0.15 - 0.30 (0.006 - 0.012) 0.40 (0.016)
Crankshaft Main journal diameter No. 1 and 4 journals | 49.984 — 50.008 (1.9679 - 1.9688)
No. 2 journal 49.976 — 50.000 (1.9676 — 1.9685) _
No. 3 journal 49.972 - 49.996 (1.9674 — 1.9683) _—
No. 5 journat 49.988 - 50.012 {1.9680 - 1.9690) _—
Rod journal diameter
Except F20B3 engine 47.976 - 48.000 (1.8888 - 1.8898) _
F20B3 engine 44.976 — 45.000 (1.7707 - 1.7717)
Taper 0.005 (0.0002) max. 0.006 (0.0002)
Qut-of-round 0.005 (0.0002) max. 0.006 (0.0002)
End play 0.10 — 0.35 (0.004 — 0.014) 0.45 (0.018)
Runout 0.03 (0.001) max. 0.04 (0.002)
Bearings Main bearing-to-journal oil clearance

0.050 (0.0020)
0.050 (0.0020)
0.055 (0.0022)
0.040 (0.0016)

0.060 (0.0024)
0.050 (0.0020)

Balancer shaft

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

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 - 0.0086)

42.71(1.681)
20.92 (0.824)
38.70 (1.524)
34.71 (1.367)

Total runout 0.02 (0.001) 0.03 (0.001)
Shaft-to-bearing oil clearance
No. 1 front, No. 3 front and rear journals | 0.066 — 0.098 (0.0026 — 0.0039) 0.12 (0.005)
No. 1 rear journal 0.050 — 0.075 (0.0020 - 0.0030) 0.09 (0.004)
No. 2 front and rear journals 0.076 ~ 0.108 (0.0030 - 0.0043) 0.13 (0.005)




Standards and Service Limits

r Engine Block — Section 7

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Balancer shaft 1.D. No. 1 front journal 42.800 - 42.820 (1.6850 - 1.6858) 42.83 (1.686)
bearing No. 1 rear journal 21.000 - 21.013 (0.8268 - 0.8273) 21.02 (0.828)
No. 2 front and rear journals 38.800 - 38.820 (1.5276 ~ 1.5283) 38.83 (1.529)
No. 3 front and rear journals | 34.800 - 34.820 (1.3701 - 1.3709) 34.83 (1.371)

— Engine Lubrication — Section 8

MEASUREMENT STANDARD (NEW} SERVICE LIMIT
Engine oil Capacity F22B1 engine 5.6 (5.9, 4.9) for engine overhaul
€ (US gt, imp qt) 4.3 (4.5, 3.8) for oil change, including filter
4.0 (4.2, 3.5) for oil change, without filter
Except F22B1 engine | 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
Qil pump Inner-to-outer rotor clearance 0.02 - 0.16 (0.001 — 0.006) 0.20 (0.008)
Pump housing-to-outer rotor clearance 0.10 - 0.19 (0.004 - 0.007) 0.21 (0.008)
Pump housing-to-rotor axial clearance 0.02 - 0.07 (0.001 - 0.003} 0.12 (0.005)

Relief valve

Pressure setting at engine oil temp. 80°C (176°F)
kPa (kgf/cm?, psi) at idle
at 3,000 rpm {(min-7)

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

— Cooling — Section 10

MEASUREMENT

STANDARD {NEW)

Radiator

Coolant capacity ¢ (US qt, Imp qt)
Including engine, heater,
cooling line and reservoir
Reservoir capacity: 0.6 ¢ (0.63 US qt, 0.53 Imp qt)

M/T: 6.9 (7.4, 6.1} for overhaul

: 5.4 (6.7, 4.8) for coolant change
A/T: 6.8 (7.3, 6.0) for overhaul

: 5.3 (5.6, 4.7) for coolant change

Radiator cap

Opening pressure kPa (kgf/cm?, psi)

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

Thermoswitch “OFF” temperature °C (°F)
Fan timer “ON” temperature °C (°F)
Fan timer “OFF” temperature °C (°F)

Thermostat Start to open °C (°F) 70-80(169 - 176)
Fully open  °C (°F) 90 (194)
Valve lift at fully open 8.0 (0.31) min.
Cooling fan Thermoswitch “ON” temperature  °C (°F) 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
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— Fuel and Emissions — Section 11

Unit of length: mm {in)

MEASUREMENT

STANDARD (NEW)

Pressure regulator

Pressure with regulator vacuum hose disconnected
kPa (kgf/cm?, psi)

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

Fuel tank

Capacity ¢ (US gal, Imp gal)

64.5(17.1, 14.2)

Engine

Idle speed with headlight and cooling fan off
rpm (min-1)

F22B1, F22B2 engines

700 £ 50 (M/T: neutral)

700 + 50 (A/T: [N] or [P] position)
F20B3, F22B5 engines

770 + 50 (M/T: neutral)

770 + 50 (A/T: [N] or [P] position)

Fastidle rpm (min-') 1,400 £ 200 (M/T: neutral)
1,400 + 200 (A/T: [N] or [P] position)
IdleCO % 0.1 max.

— Clutch — Section 12

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Clutch pedal Pedal height to floor RHD: 209 (8.2), LHD: 184 (7.2) —
Stroke 142.5 - 152.5 (6.6 - 6.0) _—
Pedal play 9-15(0.4-0.6) _
Disengagement height to floor RHD: 99 (3.9) min. _
LHD: 74 (2.9} min.
Flywheel Clutch surface runout 0.05 (0.002) max. 0.15 (0.006)
Clutch disc Rivet head depth 1.3-1.9 (0.05 - 0.07) 0.2 (0.01)
Thickness 8.4 -9.0 (0.33 - 0.35) 6.0 (0.24)
Pressure plate Warpage 0.03 (0.001) max. 0.15 (0.006)
Diaphragm spring finger alignment 0.6 (0.02) max. 0.8 (0.03)
— Manual Transmission — Section 13
MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Transmission oil Capacity ¢ (US qt, Imp qt) 1.9 (2.0, 1.7) for oil change
2.0 (2.1, 1.8) for overhaul
Mainshaft End play 0.10 - 0.16 {(0.004 — 0.0086) Adjust
Diameter of ball bearing contact area 27.977 - 27.990 (1.1015 - 1.1020) 27.94 (1.100}
Diameter of needle bearing contact area 37.984 — 38.000 (1.4954 — 1.4961) 37.93 (1.493)
Diameter of bail bearing contact area 27.987 - 28.000 (1.1018 - 1.1024) 27.94 (1.100)
Runout 0.02 (0.001) max. 0.05 (0.002)
Mainshaft 3rd and 1.D. 43.009 - 43.025 (1.6933 - 1.6939) 43.080 (1.6961)
4th gears End play 0.06 - 0.21 (0.002 - 0.008) 0.30 (0.012)
Thickness 3rd gear | 32.42 -32.47 (1.276 - 1.278) 32.3(1.27)
4th gear 30.92 - 30.97 (1.217 - 1.219) 30.8 (1.21)
Mainshaft 5th 1.D. 43.009 - 43.025 (1.6933 - 1.6939) 43.080 (1.6961)
gear End play 0.06 — 0.21 (0.002 - 0.008} 0.30 (0.012)
Thickness 30.92 - 30.97 (1.217 - 1.219) 30.8 (1.21)
Countershaft Diameter of needle bearing contact area 38.000 - 38.015 (1.4961 — 1.4967) 37.95 (1.494)
Diameter of ball bearing and needle bearing contact 24.987 - 25.000 (0.9837 - 0.9843) 24.94 (0.982)
area
Diameter of 1st gear contact area 39.984 - 40.000 (1.5742 — 1.5748) 39.93 (1.572)
Runout 0.02 (0.001) max. 0.05 (0.002)
Countershaft 1st 1.D. 46.009 - 46.025 (1.8114 - 1.8120) 46.08 (1.814)
gear End play 0.04 - 0.10 (0.002 — 0.004) Adjust
Countershaft 2nd 1.D. 47.009 - 47.025 (1.8507 — 1.8514) 47.08 (1.854)
gear End play 0.04 - 0.10 (0.002 - 0.004) Adjust
Thickness 28.92 -28.97 {1.139 - 1.141) 28.8(1.13)

{cont'd)
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Standards and Service Limits

— Manual Transmission — Section 13 (cont’d)

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Spacer collar 1.D. 36.48 — 36.49 (1.4362 — 1.4366) 36.50 (1.437)
(Countershaft 0.D. 41.989 - 42.000 (1.6531 — 1.6535) 41.94 (1.652)
2nd gear) Length A | 29.02 -29.04 (1.1425 - 1.1433)
B 29.07 — 29.09 (1.1445 - 1.1453)
Spaf:er collar 1.D. B 31.002 - 31.012 (1.2205 - 1.2209) 31.06 (1.223)
(Mainshaft 4th 0.D. I 37.989 — 38.000 (1.4956 — 1.4961) 37.94 (1.494)
and 5th gears) Length A :I B A | 56.45 - 56.55 (2.222 - 2.226)
B | 26.03 -26.08 (1.025 - 1.027) 26.01 (1.024)
Reverse idler gear 1.D. 20.016 — 20.043 (0.7880 - 0.7891) 20.09 (0.7909)
Gear-to-reverse gear shaft clearance 0.036 -~ 0.084 (0.0014 - 0.0033) 0.160 (0.0006)
Syncro ring Ring-to-gear clearance (ring pushed against gear) 0.85-1.10 (0.033 - 0.043) 0.40 (0.016)
Double cone Clearance (ring pushed against gear)
synchro Outer synchro ring-to-gear 0.95 — 1.68 (0.037 - 0.066) 0.6 (0.02)
Synchro cone-to-gear 0.5-1.0(0.02 - 0.04) 0.3(0.01)
Outer synchro ring-to-synchro cone 0.5-1.0(0.02 - 0.04) 0.3 (0.01)
Shift fork Finger thickness 6.2 - 6.4 (0.24 - 0.25)
Fork-to-synchro sieeve clearance 0.35 - 0.65 (0.014 - 0.026) 1.0 (0.039)
Reverse shift fork Pawl groove width 13.0-13.3(0.51-0.52)
Fork-to-reverse idler gear clearance 0.5-1.1(0.02 - 0.04) 1.8 (0.07)
Groove width*! atA | 7.05-7.25(0.278 - 0.285) E—
atB 7.4-7.7 (0.29 - 0.30)
Fork-to-56th/reverse shift shaft clearance*?
at A’ | 0.05-0.35(0.002 -0.014) 0.5 (0.02)
atB’ | 0.4-0.8(0.02-0.03) 1.0 (0.04)
Shift arm 1.D. 15.973 - 16.000 (0.6289 — 0.6299)
Shift arm-to-shaft clearance 0.005 - 0.059 (0.0002 - 0.0023)
Shift fork diameter at contact area 12.9 - 13.0 (0.508 - 0.512) _
Shift-arm-to-shift fork shaft clearance 0.2-0.5(0.008 - 0.019) 0.6 (0.024)
Select lever Shaft outer diameter 15.941 - 15.968 (0.6276 — 0.6287) .
Shift arm cover clearance 0.032 - 0.102 (0.0013 - 0.0040) E—
Shift lever 0.D. 15.941 - 15.968 (0.6276 — 0.6287) —
Transmission housing clearance 0.027 - 0.139 {0.0011 — 0.0055) _
Interlock Bore diameter 16.00 - 16.05 (0.630 - 0.632) _
Shift arm clearance 0.032 - 0.109 (0.0013 - 0.0043) —_—
*1: Measuring points *2: Measuring points
A’
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— Automatic Transmission — Section 14

Unit of length mm (in)

MEASUREMENT

STANDARD (NEW)

SERVICE LIMIT

Transmission

Capacity f (US qt, Imp qt)

6.0 (6.3, 5.3) for overhaul

kPa (kgf/cm?, psi)

fluid 2.4 (2.5, 2.1) for fluid change
Hydraulic Line pressure at 2,000 rpm (min-"} 830 (8.5, 120) 780 (8.0, 110)
pressure in [N] or [P] position throttle fully-closed throttle more than 2/8

I
880 (9.0, 130)
throttle more than 2/8 open

open

4th clutch pressure at 2,000 rpm (min-?)
in position

520 (5.3, 75)
throttle fully-closed

[
880 (9.0, 130)
throttle more than 2/8 open

460 (4.7, 67) throttle
fully-closed

I
780 (8.0, 110)
throttle more than 2/8
open

3rd and 2nd clutch pressure at 2,000 rpm (min-")
in position

490 (5.0, 71)
throttle fully-closed

|
880 (9.0, 130)
throttle more than 2/8 open

440 (4.5, 64)
throttle fully-closed

780 (8.0, 110)
throttle more than 2/8
open

2nd clutch pressure at 2,000 rpm (min-1)
in [2] position

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

780 (8.0, 110)

1st and 1st-hold clutch pressure
at 2,000 rpm in [1] position

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

780 (8.0, 110)

Throttle B pressure Throttle fully closed

Throttle fully open

0(0, 0

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

780 (8.0, 110)

Stall speed rpm (min-") {Check with car on level ground)

F20B3 engine 2,550 2,400 - 2,700
F22B1, F22B2, F22B5 engines 2,650 2,500 - 2,800
Clutch Clutch initial clearance 1st-hold 0.80 - 1.00 (0.031 - 0.039)
1st, 2nd 0.65 - 0.85 (0.026 — 0.033) —_—
3rd, 4th 0.4 - 0.6 (0.016 - 0.024)
Clutch return spring free length 1st, 2nd, 3rd, 4th | 33.5(1.32) 31.5(1.24)
Clutch disc thickness 1.88 - 2.00 (0.074 - 0.079) Until grooves worn out.
Clutch plate thickness 1st, 1st-hold 1.95 - 2.05 (0.077 - 0.081) Discoloration
2nd 2.55 - 2.65 (0.100 — 0.104) Discoloration
3rd, 4th 2.25 - 2.35 (0.089 - 0.093) Discoloration
Clutch end plate thickness Mark 1 2.05-2.10 (0.081 - 0.083) Discoloration
Mark 2 2.15 - 2.20 (0.085 - 0.087)
Mark 3 2.25-2.30 (0.089 - 0.091)
Mark 4 2.35 - 2.40 (0.093 - 0.094)
Mark 5 2.45 - 2.50 (0.096 — 0.098)
Mark 6 2.55-2.60 (0.100 - 0.102)
Mark 7 2.65-2.70(0.104 — 0.106)
Mark 8 2.75-2.80 (0.108 - 0.110)
Mark 9 2.85-2.90(0.112 - 0.114) Discoloration
Valve body Stator shaft needle bearing contact |.D.

Torque converter side
Qil pump side

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

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

Drive
Driven

27.000 - 27.021 (1.0630 - 1.1638)
29.000 - 29.013 (1.1417 - 1.1422)
0.03 - 0.05 (0.001 - 0.002)

0.210 - 0.265 (0.0083 - 0.0104)
0.070 - 0.125 {0.0028 - 0.0049)
14.016 — 14.034 (0.5518 — 0.5525)
13.980 - 13.990 (0.5504 — 0.5508)

Wear or damage

0.07 (0.003)

Wear or damage
Wear or damage

Shifting device,
parking brake and
throttle control
system

Reverse shift fork finger thickness

Parking brake pawl!
Parking brake gear

Throttle cam stopper heighte

5.90 - 6.00 (0.232 - 0.236)

17.0-17.1 (0.669 — 0.673)

5.40 (0.213)
Wear or
other defect

(cont’d)
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Standards and Service Limits

— Automatic Transmission — Section 14 (cont’'d)

MEASUREMENT

STANDARD (NEW)

SERVICE LIMIT

Servo body

Shift fork shaft bore 1.D.

Shift fork shaft valve bore I.D.

14.000 - 14.005 (0.5512 - 0.5514)
14.006 — 14.010 (0.5514 - 0.5516)
14.011 - 14.015 (0.5516 - 0.56518)
37.000 - 37.039 (1.4567 - 1.4582)

37.045 (1.4585)

Regulator valve
body

Sealing ring contact I.D.

35.000 - 35.025 (1.3780 - 1.3789)

35.05 (1.3799)

Accumulator body

Sealing ring contact I.D.

32.000 - 32.613 (1.2598 - 1.2604)

32.050 (1.2618)

Stator shaft

Sealing ring contact 1.D.

29.000 - 29.013 (1.1417 - 1.1422)

29.050 (1.1437)

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

22.984 - 23.000 (0.9049 - 0.9055)
45.984 - 46.000 (1.8104 - 1.8110)
31.984 - 32.000 (1.2592 - 1.2598)
40.984 - 41.000 (1.6135 - 1.6142)
31.975 - 31.991 (1.2589 - 1.2595)
39.984 - 40.000 (1.5742 - 1.5748)
35.979 - 36.000 (1.4165 - 1.4173)
31.975 - 31.991 (1.2588 - 1.2595)
31.975 - 31.991 (1.2589 - 1.2595)
13.99 - 14.00 (0.5508 - 0.5512)

52.000 - 52.019 (2.0472 - 2.0480)
38.005 ~ 38.021 (1.4963 — 1.4969)
47.000 - 47.016 (1.8504 - 1.8510)
38.000 ~ 38.016 (1.4961 — 1.4967)
42.000 - 42.016 (1.6535 - 1.6542)
48.000 - 48.016 (1.8898 — 1.8904)
36.000 - 36.016 (1.4173 - 1.4179)
37.000 - 37.016 (1.4567 - 1.4573)
20.007 - 20.020 (0.7877 - 0.7881)
14.800 - 14.824 (0.5827 - 0.5836)

Wear or damage

ﬂ

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
thickness

19.50 - 19.55 (0.768 - 0.770)
47.50 - 47.55 (1.870 - 1.872)
27.50 - 27.55 (1.083 - 1.085)

1.45 - 1.50 (0.057 - 0.059)
3.45 -3.55 (0.136 - 0.140)
25.030 - 25.048 (0.9854 - 0.9861)
4.95 - 5.00 (0.195 - 0.197)

4.35 - 4.45 (0.1713 - 0.17562)

Wear or damage
Wear or damage
Wear or damage
Wear or damage

Wear or damage

Secondary shaft 2nd gear spline washer
thickness

4.02 - 4.05 (0.158 ~ 0.159)
4.07 - 4.10 (0.160 - 0.161)
4.12-4.15(0.162 - 0.163)
4.17 - 4.20 (0.164 - 0.165)
4.22 - 4.25(0.166 - 0.167)
4.27 - 4.30 (0.168 - 0.169)
4.32-4.35(0.170-0.171)
4.37 - 4.40 (0.172 - 0.173)
4.42 - 4.45 (0.174 - 0.175)

T
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. ‘i . it of length: i
— Automatic Transmission — Section 14 Unit of length: mm {in)

STANDARD (NEW)
MEASUREMENT

Wire Dia. 0.D. Free Length No. of Coils
Spring Regulator valve spring A 1.8 (0.071) 14.7 (0.579) 88.6 (3.488) 16.5
Regulator valve spring B 1.8 (0.071) 9.6 (0.378) 44.0 (1.732) 12.7
Stator reaction spring 4.5 (0.177) 35.4 (1.394) 30.3(1.193) 1.92
Torque converter check valve spring 1.1 (0.043) 8.4 (0.331) 38.2 (1.504) 14.0
Relief valve spring 1.0 (0.039) 8.4 (0.331) 39.1(1.539) 15.1
Cooler relief valve spring 1.1 {0.043) 8.4 (0.331) 46.8 (1.843) 17.0
2nd orifice control valve spring 0.6 (0.024) 6.6 (0.260) 66.4 (2.614) 25.0
Orifice control valve spring 0.7 (0.028) 6.6 (0.260) 52.5 (2.067) 18.4
Servo control valve spring 1.0 (0.039) 8.1(0.319) 52.6 (2.071) 22.4
4th exhaust valve spring 0.8 (0.031) 7.1 (0.280) 48.8 (1.921) 17.2
Throttle valve B adjusting spring 0.8 (0.031) 6.2 (0.244) 30.0 (1.181) 8.0
Throttle valve B spring 1.4 (0.055) 8.5 (0.335) 41.5 (1.634) 10.5
1.4 (0.055) 8.5 (0.335) 41.5(1.634) 11.2
1.4 (0.055) 8.5 (0.335) 41.6 (1.638) 12.4
1-2 shift valve spring 0.9 (0.035) 8.6 (0.339) 40.4 (1.591) 14.5
2-3/3-4 shift valve spring 0.9 (0.035) 7.6 (0.299) 57.0 (2.244) 26.8
1st-hold accumulator spring 4.0 (0.157) 25.0 (0.984) 64.7 (2.547) 7.3
1st accumulator spring A 2.3(0.091) 16.3 (0.642) 109.6 (4.315) 20.0
1st accumulator spring B 1.8 (0.071) 6.3 (0.248) 70.5 (2.776) 16.3
4th accumulator spring 2.9 (0.114) 22.0 (0.866) 90.1 (3.547) 10.9
2nd accumulator spring 3.5(0.138) 22.0 (0.866) 91.0 (3.583) 10.8
3rd accumulator spring 2.9 {0.114) 17.5 (0.689) 99.6 (3.921) 16.1
Lock-up shift valve spring 0.9 (0.035) 7.6 (0.229) 73.7 (2.902) 32.0
Lock-up timing valve spring 0.8 (0.031) 6.6 (0.260) 51.1(2.012) 14.7
CPC valve spring 1.4 (0.055) 9.4 (0.370) 33.0(1.299) 10.5
Modulator valve spring 1.4 {0.055) 9.4 (0.370) 33.0 (1.299) 10.5
Lock-up control valve spring 0.7 (0.028) 6.6 (0.260) 36.3 (1.429) 14.1
0.7 (0.028) 6.6 (0.260) 38.1 (1.500) 14.1
3rd kick-down valve spring 1.0 (0.039) 7.6 (0.299) 48.3 (1.902) 15.6
Main orifice control valve spring 1.1 (0.043) 7.1 (0.280) 49.1 (1.933) 227

— Differential (Manual transmission) — Section 15

Starting torque

N-m (kgf-cm, Ibfin)

MEASUREMENT STANDARD (NEW) SERVICE LIMIT

Differential Pinion shaft contact area I.D. 18.000 - 18.018 (0.7087 - 0.7094)

Carrier-to-pinion clearence 0.017 — 0.047 {0.0007 - 0.0019) 0.1 (0.004)

Driveshaft contact area I.D. 28.005 - 28.025 (1.1026 - 1.1033)

Carrier-to-driveshaft clearance Right | 0.025 - 0.066 (0.0010 — 0.0026) 0.12 (0.005)

Left 0.055 - 0.091 (0.0022 - 0.0036) 0.15 (0.006)

Differential Backlash 0.05 - 0.15 (0.002 - 0.006)
pinion gear 1.D. 18.042 - 18.066 (0.7103 - 0.7113)

Pinion gear-to-pinion shaft clearance 0.055 - 0.095 (0.0022 - 0.0037) 0.15 (0.006)
Differential taper roller bearing preload 1.4-25(14-26,12-23) Adjust

— Differential (Automatic transmission) — Section 15

MEASUREMENT

STANDARD (NEW)

SERVICE LIMIT

Differential Pinion shaft contact area I.D. 18.000 - 18.018 (0.7087 - 0.7094)
carrier Carrier-to-pinion clearence 0.013 - 0.047 (0.0005 — 0.0019) 0.1 (0.004)
Driveshaft contact area 1.D. 28.005 - 28.025 (1.1026 — 1.1033)
Carrier-to-driveshaft clearance 0.025 - 0.066 (0.0010 - 0.0026) 0.12 (0.005)
Differential Backlash 0.08 - 0.15 (0.003 - 0.006)
pinion gear 1.D. 18.042 - 18.066 (0.7103 - 0.7113)
Pinion gear-to-pinion shaft clearance 0.055 - 0.095 (0.0022 - 0.0037) 0.12 (0.005)
Differential taper roller bearing preload For new bearing 2.7 -3.9 (28 - 40, 24 - 35) Adjust
Starting torque  N-m (kgf-cm, Ibf-in) For used bearing | 2.56-3.6 (25-37, 22 - 32) Adjust




Standards and Service Limits

— Steering — Section 17

kPa (kgf/cm?, psi)

MEASUREMENT STANDARD (NEW)
Steering wheel Rotational play at steering wheel circumference 0-10(0-0.39)
Starting load at steering wheel circumference
N (kgf, Ibf) Engine running | 29 (3.0, 6.6)
Gear box Angle of rack-guide-screw loosened from locked posi- | 20° 1 5°
tion
Pump Pump pressure with shut-off valve closed 6,400 — 7,400 {65 — 75, 924 — 1,067)

Power steering
fluid

Recommended fluid
Fluid capacity
? (USqt, Impqt)

For overhaul
For fluid change

Honda power steering fluid-V
1.1 (1.16, 0.97)
0.4 (0.42, 0.35)

Power steering
belt*

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

13.0 - 16.0 (0.51 - 0.63) with used belt
11.0 - 12,5 (0.43 - 0.49) with new belt

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

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

— Suspension — Section 18

STANDARD (NEW)

Wheel
alignment

MEASUREMENT
Camber Front
Rear
Caster Front
Total toe Front
Rear

Inward wheel
Outward wheel

Front wheel turning angle

-0°00’" £ 1°

-0°25" £ 30’

3°00" + 1°
0+3(0+0.12)

IN 2+2(0.08 +0.08)
39°00" + 2°

30°00" (Reference)

Wheel bearing End play Front 0-0.05 (0 -0.002)
Rear 0-0.05 (0 -0.002)
STANDARD (NEW) SERVICE LIMIT
Wheel Rim runout Aluminum wheel  Axial 0-0.7 (0-0.03) 2.0 (0.08)
Radial 0-0.7 (0-0.03) 1.5 (0.06)
Steel wheel Axial 0-1.0(0-0.04) 2.0 (0.08)
Radial 0-1.0(0-0.04) 1.5 (0.06)
— Brakes — Section 19
MEASUREMENT STANDARD (NEW)
Parking brake Play in stroke at 200 N (20 kgf, 44 Ibf) To be locked when pulled Disc: 7 - 11 notches
lever lever force Drum: 4 - 8 notches
Foot brake pedal Pedal height (With floor mat removed) M/T | LHD: 192 (7.56), RHD: 167 {6.57)
AT LHD: 193 (7.60), RHD: 168 (6.61)
Free play 1-5(1/16 - 13/64)
Master cylinder Piston-to-pushrod clearance 0-0.4(0-0.02)
STANDARD (NEW) SERVICE LIMIT
Disc brake Disc thickness Front 22.9-23.1(0.90-0.91) 21.0 (0.83)
Rear 9.9 - 10.1 (0.39 - 0.40) 8.0 (0.31)
Disc runout Front 0.10 (0.004)
Rear —_— 0.10 (0.004)
Disc parallelism Front and rear 0.015 (0.0006)
Pad thickness Front 12.0-13.0 (0.47 - 0.51) 1.6 (0.06)
Rear 8.5-9.5(0.33 - 0.37) 1.6 (0.06)
Drum brake Drum I.D. 219.9 - 220.0 (8.657 — 8.661) 221 (8.700)
Lining thickness 3.9-45(0.15-0.18) 2.0 (0.08)

Brake booster

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

Vacuum
kPa {mm Hg, in Hg)

Minimum line pressure kPa (kgf/cm?, psi)

Except 8”+ 9” master power
with ABS

8”4+ 9” master power with
ABS

0 (0, 0}

970 (9.9, 140)

850 (8.7, 120)

40.0 {300, 11.8)

5,530 (56.4, 802)

6,120 (62.4, 887)

66.7 (500, 19.7)

8,680 (87.5, 1,240)

8,980 (91.6, 1,300)
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— Air Conditioning — Section 22

Unit of length: mm (in)

MEASUREMENT

STANDARD (NEW)

Air conditioning
system

Lubricant type:
NIPPONDENSO: ND-OIL8 (P/N 38899 - PR7 - 003)
HADSYS: Dn. S10X (P/N 38899 - POA - 003)

Lubricant capacity Condenser

m{ (fl oz, Imp oz) Evaporator
Line or hose
Receiver

25 (5/6, 0.9)
40 (1 1/3, 1.4)
10 (1/3, 0.4)
10 (1/3, 0.4)

Compressor
(NIPPONDENSO)

Lubricant type: ND-OIL8 (P/N 38899 — PR7 — 003)
Lubricant capacity mf {fl oz, Imp oz)

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

160 *§° (5 1/3 *§% 5.6 *§°)
3.4-38
0.5 + 0.15 (0.02 £ 0.006)

Compressor
(HADSYS)

Lubricant type: Dn. S10X (P/N 38899 - POA - 003)
Lubricant capacity m¢ (fl oz, Imp oz)

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

160 *2° (5 1/3 *3° 6.6 *37)
2.85-3.15
0.5 *31(0.02 1333

Compressor belt*

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

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

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

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

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

— Electrical — Section 23

°BTDC (Red) —rpm (min-"}

MEASUREMENT STANDARD (NEW)
Ignition coil Rated voltage V 12
Primary winding resistance at 20°C (68°F) Q F22B1 engine: 0.4 - 0.6
F22B2 engine: 0.6 - 0.8
Except F22B1 and F22B2 engines: 0.6 - 0.8
Secondary winding resistance at 20°C (68°F) kQ F22B1 engine: 22.4 - 33.6
F22B2 engine: 14.4 - 21.6
Except F22B1 and F22B2 engines: 13 - 19
Ignition wire Resistance at 68°F (20°C) kQ 25 max.
Spark plug Type See Section 23
Gap 1.1-8.1(0.043_3.004)
Ignition timing At idling 15+ 2 - 700 + 50 (M/T: neutral)*?

16+ 2 - 700 + 50 (A/T; [N] or [P] position)**

15+ 2 - 770 £ 50 (M/T: neutral)*?

16+ 2 — 770 + 50 (A/T; [N] or [P] position)*2

Alternator belt*3

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

10.5 - 12.5 (0.41 - 0.49) with used belt

8.0 — 10 {0.31 - 0.39) with new belt

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

290 - 440 (30 — 45, 66 - 99) with used belt
540 - 740 (55 - 75, 120 — 170} with new belt

STANDARD (NEW)

SERVICE LIMIT

Alternator Qutput13.5Vathot A 80*4, 90*s
Coil resistance (rotor) at 20°C (68°F) kQ 2.8-3.0(0.11-0.12)
Slip ring O.D. 14.4 (0.57) 14.0 (0.55)
Brush length 10.5 (0.41) 1.5 (0.002)
Brush spring tension N (kgf, Ibf) 2.9-3.5(0.30-0.36, 0.66 - 0.77) -

Starter M/T | Output/Manufacturer 1.4 kW/NIPPONDENSO
Commutator mica depth 0.5 - 0.8 (0.020 - 0.031) 0.2 (0.008)
Commutator runout 0-0.02 (0-0.001) 0.05 (0.002)
Commutator O.D. 29.9 - 30.0 (1.177 - 1.181) 29.0 (1.14)
Brush length 15.0 - 15.5 (0.59 - 0.61) 10.0 (0.39)
Brush spring tension {new) N (kgf, Ibf) 18-24(1.8-2.4, 4.0-5.3)

A/T | Output/Manufacturer 1.4 KW*8, 1.6 KW*2/MITSUBA

Commutator mica depth 0.4 -0.5(0.016 - 0.020) 0.15 (0.006)
Commutator runout 0-0.02 (0-0.001) 0.05 (0.002)
Commutator O.D. 28.0 - 28.1 (1.102 - 1.106) 27.5(1.083)
Brush length 15.8 - 16.2 (0.62 - 0.64) 10.0 (0.39)
Brush spring tension (new) N (kgf, Ibf) 16-18(1.6-1.8,3.5-4.0)

*1: F22B1, F22B2 engines
*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 to used belt values.
*4: F20B3, F22B2, F22B5 engines

*5: F22B1 engine
*6: F22B1 engine
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Design Specifications

ITEM

Except F22B1 engine

Cylinder Arrangement
Bore and Stroke

F20B3 engine

F22B1, F22B2, F22B5 engines
Displacement

F20B3 engine

F22B1, F22B2, F22B5 engines

VTEC gasoline engine
Water-cooled, 4-stroke SOHC
gasoline engine
Inline 4-cylinder, transverse

85.0 x 88.0 mm
85.0 x 95.0 mm

1,997 cm3 (mf)
2,156 cm?® (m?)

3.35x3.46in
3.35x3.74in

122 cu-in
132 cu-in

METRIC ENGLISH NOTES
DIMENSIONS Overall Length 4,675 mm 184.1in
Overall Width 1,780 mm 70.1in
Overall Height 1,390 mm 54.7 in
Wheelbase 2,715 mm 106.9 in
Track Front/Rear 1,515/1,500 mm 59.6/59.1 in
Ground Clearance 160 mm 6.3in
Seating Capacity Five
WEIGHT Curb Weight KE: 2.0i LS M/T 1320 kg 2910 Ibs "'With SRS
European Model AT 1345 kg 2965 Ibs airbag system
(KE, KG) 2.2iES M/T 1335 kg 2943 Ibs and leather
AT 1360 kg 2998 lbs “2With ABS
KG: 2.0i LS M/T 1295 kg 2855 lbs “SWith leather
AT 1320 kg 2910 lbs
2.0i ES M/T 1330 kg 2932 Ibs
AT 1355 kg 2987 ibs
2.2iES M/T 1315/1330" 2899/2932 lbs
AT 1340/1355" 2954/2987 |bs
Except European Model DX AT 1280 2822
(KH) LX AT 1310/13252 2888/292172
EX AT 1360/1370" 2999/30203
Weight Distributions (Front/Rear) “With SRS
European Model KE: 2.0i LS M/T 800/520 kg 1764/1146 lbs airbag system
(KE, KG) AT 830/515 kg 1830/1135 Ibs and leather
2.2i ES M/T 825/510 kg 1819/1124 lbs "2With ABS
AT 855/505 kg 1885/1113 lbs "3With leather
KG: 2.0i LS M/T 790/505 kg 1742/1113 lbs
AT 820/500 kg 1808/1102 |bs
2.0iES M/T 815/515 kg 1797/1135 lbs
AT 845/510 kg 1863/1124 |bs
2.2i ES M/T | 810 (820"")/505 (51072) kg | 1786 (1808"1)/1113 (1124"") Ibs
AT 840 (850""}/500 (505°") kg | 1852 (1874*")/1102 (1113"} Ibs
Except European Model DX AT 800/480 kg 1764/1058 Ibs
(KH) LX AT 825 (840%)/485 kg 1819 (18522)/1069 Ibs
EX AT 855 (86073)/505 (5610°3) kg {1885 (1896™)/1114 (11243) |bs|
ENGINE Type F22B1 engine Water-cooled, 4-stroke SOHC

(cont’d)
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Design Specifications

— {cont’d)
ITEM METRIC ENGLISH NOTES
ENGINE Compression Ratio
(cont'd) F20B3 engine 9.0:1
F22B1, F22B2 engines 8.8:1
F22B5 engine 9.8:1
Valve Train F22B1 engine Belt driven, SOHC VTEC
4 valve per cylinder
Except F22B1 engine Belt driven, SOHC
4 valve per cylinder
Lubrication System Forced and wet sump, trochoid pump
Qil Pump Displacement
at 6,000 engine rpm (min-T) 73.5¢ (77.7 US qt, 64.7 Imp gt)/minute
Water Pump Displacement
at 6,000 engine rpm (min-") 160 ¢ (169 US qt, 141 Imp gt)/minute
Fuel Required
F22B1, F22B2, engines UNLEADED gasoline with a Research
Octane Number (RON) of 91 or higher
F20B3, F22B5 engines |Premium UNLEADED gasoline with a Research
Octane Number (RON) of 95 or higher
STARTER Type Gear reduction
Normal Output M/T 1.4 kW
1.6 kW
Normal Voltage 12V
Hour Rating 30 seconds
Direction of Rotation Clockwise as viewed from gear end
Weight 3.7 kg | 8.2 Ibs
CLUTCH Type M/T Single plate dry, diaphragm spring
AT Torque converter
Facing Area M/T 217 cm? 4L 33.6 sq-in
TRANSMISSION Type M/T Synchronized 5-speed forward, 1 reverse
AT Electronically controlled
4-speed automatic, 1 reverse
Primary Reduction Type/Ratio Direct/1: 1
Manual Transmission F20B3,
F2285
engines
Gear Ratio 1st 3.307
2nd 1.809
3rd 1.230
4th 0.933
5th 0.757
Reverse 3.000
Final Reduction Gear Ratio 4.266
Type Single helical gear
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ITEM METRIC ENGLISH NOTES
TRANSMISSION Automatic Transmission F20B3, F22B1, F22B2
(cont’d) F22B5 eng'ines
engines
Gear Ratio 1st 2.736 2.736
2nd 1.333 1.483
3rd 1.026 1.026
4th 0.731 0.674
Reverse 2.047 2.047
Final Reduction Gear Ratio 4,285 4133
Type Single helical gear
AR Cooling Capacity 4,130 Kcal/h | 16,400 BTU/h
CONDITIONING Compressor Type/Manufacturer Swash-plate/NIPPONDENSO Except F22B1
No. of Cylinder 10 engine
Capacity 170 mf /rev | 10.4 cu-in/re
Max. Speed 7,600 rpm (min-") :
Lubricant Capacity 160m¢ 5 1/3fl oz,
5.6 Imp oz
Lubricant Type ND-OIL8 (P/N 38899 - PR7 - 003)
Compressor Type/Manufacturer Swash-plate/HADSYS F22B1 engine
No. of Cylinder 7
Capacity 170 mf/rev 10.4 cu-in/rev
Max. Speed 7,800 rpm (min-7)
Lubricant Capacity 160 mf 5 1/3fl oz
5.6 Imp oz
Lubricant Type Dn. S10X (P/N 38899 — POA - 003)
Condenser Type Corrugated fin
Evaporator Type Corrugated fin
Blower Type Sirocco fan
Motor Input 200 W/12V
Speed Control 4-speed

Max. Capacity

480 m3h [ 16,900 cu-ft/h

Temperature Control

Air-mix type

Compressor Clutch Type Dry, single plate, poly-V-belt drive
Power Consumption 40 W max./12V At 20°C (68°F)
Refrigerant Type HFC-134a (R-134a)
Quantity 650 %9 18.4_{s0z
STEERING Type Power assisted, rack and pinion
SYSTEM Overall Ratio 16.3
Turns, Lock-to-Lock 3.1
Steering Wheel Dia. 380 mm | 15.0in

{cont’'d)
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Design Specifications

Gauge Lights

Indicator Lights
{Humination and Pilot Lights
Heater lllumination Lights

12V-14W,3.0W
12V-0.84W,1.12W, 14 W
12V-0.56 W, 0.84 W, 0.91W, 1.12W, 1.4 W, LED
12V-14W

— (cont’d)
ITEM METRIC ENGLISH NOTES
SUSPENSION Type Front Independent double wishbone,
coil spring with stabilizer
Rear Independent double wishbone,
coil spring with stabilizer
Shock Absorber Front and Rear Telescopic, hydraulic nitrogen gas-filled
WHEEL Camber Front 0°
ALIGNMENT Rear —0°25’
Caster Front 3°00°
Total Toe Front 0 mm Oin
Rear In2 mm In 0.08 in
BRAKE SYSTEM Type Front Power-assisted self-adjusting
ventilated disc
Rear Power-assisted self-adjusting solid disc*’
Power-assisted self-adjusting drum*?
Pad Surface Area Front 49 cm? x 2 7.6 sg-inx 2
Rear 28 cm? x 2 4.3 sqg-inx2 Disk brake
Lining Surface Area Rear 74cm?x 2 11.5sg-in x 2 Drum brake
Parking Brake Type | Mechanical actuating, rear two wheel brakes
TIRE Size and Pressure See tire label (see page 1-9)
ELECTRICAL Battery 12 V - 55 AH/5 HR
Starter 12V - 1.4 kW/1.6 kW
Alternator 12V - 80 A*'/90 A*?
Fuses
In Under-dash Fuse/Relay Box 7.5A,10A,15A,30 A
In Under-hood Fuse/Relay Box 7.5A,10A,15A,20A,30A,40A
50 A,80A, 100 A
In Under-hood ABS Fuse/Relay Box 10A,15A,20A,40A
Headlights Inside 12V-55W
Outside 12V -60/55 W
Front Turn Signal Lights 12vVv-21w
Front Side Marker Lights 12V-5W
Front Position Lights 12V-5wW
Side Turn Signal Lights 12V-5W
Rear Turn Signal Lights 12V-21W
Stop/Taillights 12V-21B5W
Rear Side Marker Lights 12V-5W
High Mount Brake Light 12V-21W
Back-up Lights 12V-21W
Interior Lights (Front/Rear) 12V-5W
Trunk Lights 12V-3.4W (5.0W)
Door Coutesy Lights 12V-34W
Vanity Mirror Light 12V-18W

*1: 2.2i ES (KE, KG), 2.0i ES (KE, KG) and EX models

*2: Others
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Maintenance

Lubrication Points ......

Maintenance Schedule

s



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.

No. LUBRICATION POINTS LUBRICANT
1 | Engine Always use a fuel-efficient oil is that says ‘“API Ser-
vice SG or SH.”’
SAE Viscosity: See chart below.
2 | Transmission Manual API Service Grades: SF or SG
SAE Viscosity: 10 W—30 or 10 W—40
Automatic Honda Premium Formula or DEXRON® I

Automatic transmission fluid

Brake line (Includes Anti-lock brake line)

Brake fluid DOT3 or DOT4

Clutch line

Brake fluid DOT3 or DOT4

Power steering gearbox

Steering grease P/N 08733 —BO0O70E

Release fork (Manual transmission)

Urea Grease UM264 (P/N 41211 —PY5—305)

Throttle wire end (Dashboard lower panel hole)

Silicone grease

Throttle cable end (Throttle link)
Brake master cylinder pushrod
Clutch master cylinder pushrod
11 | Hood hinges and hood latch

12 | Battery terminals

13 | Fuel fill lid

14 | Trunk hinges

15 | Door hinges, upper and lower
16 | Door open detent

QUOVWW|INIo U |bsdlw

Multi-purpose grease

17 | Rear brake calipers Rust-preventive agent

18 | Power steering system Honda power steering fluid-V

Compressor oil:

NIPPONDENSO: ND-OIL8 (P/N 38899—PR7—003)
HADSYS: Dn. S10X (P/N 38899 —POA—003)
(For Refrigerant: HFC-134a (R-134a))

19 | Air conditioning compressor

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

20W-40, 20W-50

J
-20 o] 20 40 60 80 100°F

Recommended engine oil
Engine oil viscosity for
ambient temperature ranges
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Outline

— Description

The new F22B1 engine is an in-line 4-cylinder SOHC design displacing 2,156 cm? (131.5 cu-in). It is water cooled and
equipped with a center plug type pent-roof combustion chamber. It is specified to 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 systern allows the timing and lift of the intake valves to be changed simultaneously.

F22B1 engine:

D\'z%f/m\ X
el i
Y
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Major Specifications

Type

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

Displacement

2,156 cm?3 (131.5 cu-in)

Bore x Stroke

85.0 x 95.0 mm (3.35 x 3.74 in)

Compression Ratio 88:1
Cam, Valve Mechanism Single over-head camshaft, VTEC
Valve Train Belt Driven

Fuel Supply System

Sequential Multiport Fuel Injection (SFl)

Main Features:

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 timing belt, and the two balancer shafts are driven by a timing bal-

ancer belt.

The cylinder block is made of aluminum alloy using cast iron sleeves.
The crankshaft is made by forging, is supported at five points and has eight balancer weights.

The balancer shafts employ a gear-type reverse mechanism to reduce secondary engine vibration.

The intake manifold is made of aluminum alloy.
The electronic fuel injection system is a sequential multiport 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 with a resonator.
The radiator is a corrugated type, and the cooling fan is electrically powered.
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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/disconnects the 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

N

a0
i
Q)

\
“‘

)

Y
Z
b

-\\K\k\\‘ H
>
s

SYNCHRONIZING

=, PISTON B
=
ZA0 SYNCHRONIZING
% « ) PISTON A
&\ 2
_— \ TIMING PISTON
INTAKE VALVE
CAMSHAFT
PRIMARY
ROCKER ARM
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A variable valve timing and lift mechanism is used so the engine achieves both low fuel consumption and high output.
This system has achieved high combustion efficiency and low 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 lift difference between the primary intake valve and secondary intake valve in the low
engine speed range to create a swirling fuel/air flow.

High Power Engine

VTEC Engine

2-valve Engine

Primary cam Mid cam

Valve Timing £ *TDC
(exhaust/intake) E: K /\J/\
Valve Lift T>u *BDC /1
Exhaust Intake Exhaust Intake Exhaust Intake
Secondary cam
Max. Power O @] X
Low rpm Torque X O @]
Idling Stability x o O
Fuel consumption X O O
*TDC = Top Dead Center *BDC = Bottom Dead Center
O = Optimum Characteristic
x = Worst Characteristic
Rocker arms with roller bearings reduce friction losses.
@ INTAKE
Rocker Arm Type
@ Primary Roller
@ Secondary Slider
® Mid Roller
EXHAUST
Rocker Arm Type
@A Roller
®8 Roller
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VTEC

— Mechanism

At Low Speed:

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 B at different timing and lift. The lift of the secondary cam lobe is smail 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, it
has no effect on the opening and closing of the valves in the low rpm range.

N\
7

PRIMARY SECONDARY
M AM
cA A ¢ B C
r@ PRIMARY CAM
PRIMARY SECONDARY
ROCKER ARM ROCKER ARM

SECONDARY CAM

i

\

SYNCHRONIZING
PISTON A

TIMING
PISTON

At High Speed:

valve timing and valve lift set for high

c

)
RONIZING

RN

PISTON B

MID ROCKER
ARM

%

A and B cam lobes
drive the rocker arms
separately.

STOPPER
PISTON

When driving at high speed, the timing piston moves in the direction shown by the arrow in the figure below. As a result,
the primary, secondary, and mid 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

operation.

MID CAM

=

OIL FLOW

HYDRAULIC il
PRESSURE 5

]
L,

=)

Connected by hydraulic piston,
and driven only by the mid cam.
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Control System

From

— Control System

OIL FLOW

L)

Valve Timing Change Conditions
Engine Speed: 2,300 ~ 3,200 rpm (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

VTEC SOLENOID VALVE

1
€

OIL PUMP i

) fe—
—
o
-

ENGINE

CONTROL
CP MODULE

(ECM)

Engine speed

Engine load

Vehicle speed

Engine coolant
temperature

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).
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VTEC

rocker arm.

Hydraulic Pressure ON
@ Lift 0: Switch-over is impossible as the timing
Plate is into the timing piston.

V7
|
ooooo{ 5| 6000
ooooor boooo
2 f

@ 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. :

A\

C
500 So00

000 © 900
o A |

I l

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

7 i |-
Eooo i ocoooqg
OﬂOO boooo

—1 I

@ Lift 0: Switch-over is complete.

P
Z
- [ i
[eTaYeTer IEOO@
EDOW boooog
S— TT

— Explanation of Timing Mechanism Operation

The variable valve timing and lift mechanism switches intake valve operation between single valve operation and two
valve operation depending upon engine speed. To help achieve switch-over, a timing plate is installed on the primary

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

Ietel s}
00000 00
o_d

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

V7,

—1C |
000O0 e 00
ono o oj::: ood]

[3] 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 1-valve operation from the moment when the
lift becomes zero.

=

I 10
T o0060d [Seperes!
|
2 0 og 00
el
I

[4] Lift 0: Switch-over is completed.

Z
[ C
50000 poooco
|
00000 boooo
J — 1




SYNCHRONIZING
PISTON A
TIMING
PISTON SYNCHRONIZING PISTON B

STOPPER PISTON

/

®

Lift 0
Hydraulic
pressure ON

Lift process
Hydraulic
pressure ON

(3]
Lift 0
Switch-over

PRIMARY ROCKER ARM

ROCKER ARM
SECONDARY

ROCKER ARM

T ]
== e

i

©;

Lift process Lift process Lift process
Hydraulic
pressure OFF

®
Lift O Lift 0
Hydraulic Switch-over

pressure OFF
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Special Tools

F Ref. No. Tool Number Description Qty Page Reference
@ 07KAK - $J40101 Engine Tilt Hanger Set 1 5-20
@ 07MAC - SL00200 Ball Joint Remover, 28 mm 1 5-19
®@ 07MAK -~ PY30100 Engine Sub Hanger Stay 1 5-20
=
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Engine Removal/Installation
— Removal

I

A WARNING

o Make sure jacks and safety stands are placed proper-
ly and hoist brackets are attached to the correct po-
sitions on the engine.

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

CAUTION:

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

® Unspecified items are common.

o Unplug the wiring connectors carefully while holding
the connector portion to avoid damage.

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

1. Secure the hood as open as possible.

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

3. Remove the battery, battery base and engine
ground cable.
8 x 1.25 mm
22 N'm (2.2 kgf-m, 16 Ibf-ft)

% 6 x 1.0 mm
12 N-m (1.2 kgf-m,

BATTERY BASE S 8.7 Ibf-ft)

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

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.

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

o Adjust the throttle cable and cruise control cable
when installing (see section 11 and 23).

ADJUSTING

THROTTLE LOCKNUT NUT

CRUISE CONTROL

CABLE LOCKNUT
ADJUSTING
NUT

{cont’d)
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Engine Removal/Installation

— Removal (cont’d)

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

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

INTAKE AIR DUCT/
AIR CLEANER HOUSING
ASSEMBLY

INTAKE AIR
DUCTB

6. Disconnect the intake air resonator (IAR) control
solenoid valve connector, then remove the vacuum
hose and IAR (F22B1, F22B5 engines).

6 x1.0 mm
IAR CONTROL SOLENOID 12 N-m (12 kgf-m, 8.7 Ibf-ft)

VALVE CONNECTOR

VACUUM HOSE

7. Remove the battery cables from the under-hood
fuse/relay box and under-hood ABS fuse/relay box.

BATTERY CABLES

i)
"—\‘;‘l’)‘l{‘i‘l\l‘“\““

UNDER-HOOD ABS FUSE/
RELAY BOX

UNDER-HOOD FUSE/
RELAY BOX

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

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

ENGINE WIRE
HARNESS
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9. Remove the brake booster vacuum hose and vacu-
um hoses.

VACUUM BRAKE BOOSTER
HOSES VACUUM HOSE

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 flame or spark away from work
area. Drain fuel only into an approved container.

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

SERVICE BOLT ‘
12 N-m (1.2 kgf-m, 8.7 Ibfft)

FUEL RETURN
HOSE

WASHER
Replace.

FUEL FEED

WASHERS BANJO NUT
Replace. 22 N'm (2.2 kgf-m,
16 Ibf-ft)

12. Remove the engine wire harness connectors, termi-
nal and clamps on the left side of the engine com-
partment.

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

ENGINE WIRE

INJECTOR RESISTOR
CONNECTOR

14. Remove the vacuum hoses and power steering
(P/S) hose clamp.

VACUUM HOSES

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

{cont’'d)
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Engine Removal/Installation

f_ Removal (cont’d)

15. Remove the mounting nuts and adjusting boit, then
remove the power steering (P/S) pump belt and
pump.
® Do not disconnect the P/S hoses.

MOUNTING NUT
8 x1.25 mm
22 N'm {2.2 kgf-m,

16 Ibf-ft) ADJUSTING BOLT

P/S PUMP BELT

MOUNTING NUT
8x1.25 mm
22 N'm (2.2 kgf-m, 16 Ibf-ft)

16. Loosen the alternator mounting bolt, nut and ad-
justing bolt, then remove the alternator beit.

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

ALTERNATOR

ADJUSTING BOLT

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

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

NOTE: Take care not to 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 kgf-m, 16 Ibf-ft}

COTTER PIN
Replace.

CABLE STEEL
BRACKET WASHER
PLASTIC
/WASHER
inspect for
d
SHIFT CABLE :::2;2
COTTER PIN
Replace. ) SELECT CABLE
STEEL . PLASTIC
WASHER  WASHER
Inspect for
wear and
damage.

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

BACK-UP LIGHT SWITCH
CONNECTORS

STARTER MOTOR
CABLE
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19.

20.

21.

22.

23.

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

NOTE:

o Do not disconnect the pipe/hose assembly.

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

e Take care not to bend the pipe.

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

SLAVE
CYLINDER

6 x 1.0 mm
10 N-m (1.0 kgf-m, 7 Ibf-ft}

8x1.25 mm
22 N-m (2.2 kgf-m, 16 Ibf-ft)

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

Remove the radiator cap.

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

Raise the hoist to full height.

Remove the front tires/wheels and the splash
shield.

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

SPLASH
SHIELD

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

25. Drain the transmission oil 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

-

' ‘ ‘ @
S ‘15§3ﬂ
=) * %

LOWER RADIATOR UPPER RADIATOR

HEATER HOSE

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

e Refer to section 14 when installing.

ATF COOLER
HOSE

(cont’'d)
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Engine Removal/Installation
B Removal (cont’d)

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

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

A/C COMPRESSOR

8x1.25 mm
22 N'm (2.2 kgf-m,
16 Ibf-ft)

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

10 x 1.25 mm
50 N-m (5.1 kgf-m,
37 Ibf-ft)

CENTER BEAM

10 x 1.25 mm

37 Ibf-ft)

50 N-m (5.1 kgf-m,

32. Remove the exhaust pipe A.
NOTE: Refer to pages 9-5 thru 9-7 before installing.

33. Disconnect the heated oxygen sensor (HO2S) con-
nector (F22B1, F22B5, F20B3 engines).
e 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-ft)

7 SELF-LOCKING NUT
8 x 1.25 mm

18 N'm (1.8 kgf-m,
13 Ibf-ft)

' : Replace

GASKET
Replace.

GASKET
Replace.

EXHAUST

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

SELF-LOCKING NUT

10 x 1.25 mm

33 N'm (3.4 kgf-m, 25 |bf-ft)

GASKET Replace.

GASKET
Replace.

SELF-LOCKING NUT

8 x 1.25 mm
SELF-LOCKING NUT 18 N-m (1.8 kgf-m, 13 Ibf-ft}
10 x 1.25 mm Replace.
54 N-m (5.5 kgf-m, 40 Ibf-ft)
Replace. EXHAUST PIPE A
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34. Remove the shift cable (A/T).

NOTE:
o Take care not to bend the cable when removing
it. Always replace any kinked cable with a new

one.
e Adjust the shift cable when installing (see sec-
tion 14).
LOCK WASHER A/T SHIFT CABLE
Replace.

6x 1.0 mm

\ 10 N-m (1.0 kgf-m, 7 Ibf-ft)
8x 1.25 mm

18 N-m (1.8 kgf-m,
13 Ibf-ft)

COVER

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

36. Disconnect the suspension lower arm ball joints
with the special tool. Refer to section 18 for the
proper procedure.

NOTE: Adjust the tool so the jaws are parallel to
each other. -

CASTLE NUT
12 x 1.25 mm
49 - 59 N'm
(5.0 — 6.0 kgf-m,
36 - 43 Ibf-ft)

COTTER PIN
Replace.

BALL JOINT REMOVER, 32 mm
07MAK - PY30100

37. Remove the driveshafts.

CAUTION:

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

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

NOTE: Coat all precision-finished surfaces with
clean engine oil. Tie plastic bags over the driveshaft
ends.

DRIVESHAFT

PLASTIC BAG

DRIVESHAFT

SUSPENSION
LOWER ARM

(cont’'d)
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Engine Removal/Installation

— Removal (cont’d)

38. Lower the hoist.

39. Attach the chain hoist to the engine as shown.

ENGINE SUB HANGER
STAY
07MAK - PY30100

ENGINE TILT HANGER
SET
07KAK ~ $J40101

9)

el C{'@;g
s (]

Al
8!

D L‘v
)
%
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40. Remove the rear mount bracket.

Replace.
REAR MOUNT
BRACKET

Replace.

41. Remove the front mount bracket.

Replace.

FRONT MOUNT
BRACKET

42. Remove the side engine mount.

SIDE ENGINE
MOUNT

{cont’d)
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Engine Removal/Installation

— Removal (cont’d)

43. Remove the transmission mount and bracket.

M/T:

TRANSMISSION

TRANSMISSION
MOUNT BRACKET

A/T:

TRANSMISSION
MOUNT/BRACKET

44,

45,

46.

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

Slowly raise the engine approximately 150 mm
(6 in). Check once again that all hoses and wires are
disconnected from the engine.

Raise the engine all the way and remove it from the
car.
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— Installation

Bracket Bolts/Nuts Torque
Specifications:

l
|
|
|
|
|
|
|
|
|

10 x 1.25 mm
49 N-m (5.0 kgf-m, 36 Ibf-ft)

P/S PUMP BRACKET

10 x 1.25 mm
49 N-m (5.0 kgf-m, 36 Ibf-ft)

47 N-m (4.8 kgf-m,
L 35 Ibf-ft)
ALTERNATOR BRACKET
8 x 1.25 mm
22 N-m (2.2 kgf-m,

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

10 x 1.25 mm

16 Ibf-ft)

10 x 1.25 mm
49 N'm (5.0 kgf-m,
36 Ibf-ft)

8x1.25 mm ,
22 N'm (2.2 kgf-m, 16 |bf-ft) (cont’d)

5-23



Engine Removal/Installation

F Installation (cont’d)

Engine Installation
Install the engine in the reverse order of removal.

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

1. Position the side engine mount.

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

NOTE: Do not tighten the bolt/nut on the engine
side.

L\
MOUNT BOLT \s x 100 mm

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

3. Position the transmission mount.

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

mm bolt.

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

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

5. Install the rear mount bracket, then tighten the bolts
in the numbered sequence as shown (D - 2).

® 12x1.25 mm
64 N'-m (6.5 kgf-m,
47 Ibf-ft)

Replace.

@ 12 x 1.25 mm

@ 12x 1.25 mm 54 N-m (5.5 kgf-m,
54 N-m (5.5 kgf-m, 40 Ibf-ft) 40 Ibf-ft)
Replace. Replace.
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6. Install the front mount bracket, then tighten the
mount bolt.

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

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

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

12 x 1.25 mm
54 N-m (5.5 kgf-m, 47 Ibf-ft)

8. Tighten the nuts on the transmission mount.

M/T:

10 x 1.25 mm
38 N-m (3.9 kgf-m,
28 Ibf-ft)

A/T:

10 x 1.25 mm
38 N'm (3.9 kgf-m,
28 ibf-ft)

{cont'd)
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Engine Removal/Installation

— Installation (cont’d)

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

CAUTION: Use new spring clips.

e Bleed air from the cooling 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 that the transmission shifts into gear
smoothly.

® Adjust the tension of the following drive belts.

Alternator belt (see section 23).

P/S pump belt {see section 17).

A/C compressor belt (see section 22).

® Clean battery posts and cable terminals with
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.

10 x 1.25 mm
38 N-m (3.9 kgf-m, 28 Ibf-ft)
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Mount and Bracket Bolts/Nuts Torque Valve Specifications:

H REAR MOUNT:
M/T:

|
|
|
|
I

TRANSMISSION MOUNT

M/T:

AIT:

!T)rque Specifications:
'+ A:10x 1.25 mm
f 59 N-m (6.0 kgf-m, 43 Ibf-f1)
i B:12x 1.25 mm

93 N-m (9.5 kaf-m, 69 Ibf-ft)
C:10 x 1.25 mm

39 N'm (3.9 kgf-m, 28 Ibf-ft)
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Engine Mount Control System (A/T)

— Component Location Index

ENGINE MOUNT CONTROL
SOLENOID VALVE
Troubleshooting, page 5-32

ENGINE CONTROL
MODULE (ECM)
Troubleshooting, page 5-32

REAR MOUNT
DIAPHRAGM ACTUATOR
Test, page 5-35
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— Description

As opposed to previous liquid engine mounts, this engine mount control system remarkably reduces vibration in the
idling range without affecting vibration damping in rpm 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:

INTAKE
MANIFOLD

UNDER-DASH FUSE/RELAY
BOX (No. 4 (7.5 A) Fuse)

ECM |  Rem SIGNAL
ENGINE MOUNT CONTROL
SOLENOID VALVE
REAR
MOUNT
CHAMBER A
R
7
[=)
S \
DIAPHRAGM
ROTOR VALVE CRAMBER B ACTUATOR

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

\Q \\\ PASSAGE 1
ROTOR VALVE
OPEN

CHAMBER B

PASSAGE 2 {cont'd)
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Engine Mount Control System (A/T)

— Description {cont’d)

Above idling rpm:

UNDER-DASH FUSE/RELAY
BOX (No. 4 (7.5 A} Fuse)

RPM SIGNAL

ENGINE MOUNT CONTROL
SOLENOID VALVE

CHAMBER A

DIAPHRAGM
CHAMBER B ACTUATOR

ROTOR VALVE

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.

y CHAMBER A
ROTOR VALVE
CLOSED
DA 1 .
@4 CHAMBER B
PASSAGE 2

PASSAGE 1
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B Circuit Diagram

BATTERY* ..ovvveenn. F22B1 engine (100 A)
Except F22B1 engine (80 A)
NO. 4% oo, ECU (CRUISE CONTROL)/EAT ECU (TCM)

UNDER-HOOD FUSE/RELAY BOX
(FUSE LABEL)

BATTERY
BATTERY* IGN. SW (50 A}

@ O\ OO

BAT\ IGNITION
1G1 SWITCH

BLK/YEL

FUSE/RELAY BOX
(7.5 A)| (FUSE LABEL)

gNo. 4* UNDER-DASH

BLK/YEL
ENGINE MOUNT
CONTROL SOLENOID
VALVE
GRN/WHT
ECM
N o W
BLK
G101
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Engine Mount Control System (A/T)

r Troubleshooting

NOTE:

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

Warm up engine to normal oper-
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 pump/gauge to
the solenoid valve.

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

NO

ENGINE MOUNT
CONTROL SOLENOID
VALVE

YES

2

(To page 5-33)

|

Turn the ignition switch OFF. J 2P CONNECTOR

Il

Disconnect the 2P connector
from the solenoid valve.

Start the engine.

Check for voltage between the
BLK/YEL (+) and GRN/WHT (-)
terminals of the solenoid valve.

|

Is there battery voltage with the
engine idling?

YES

Check for voltage between the
BLK/YEL (+) terminal and body
ground.

N/

(To page 5-33)

NO

GRN/WHT (-)

VACUUM PUMP/
GAUGE

ENGINE MOUNT
CONTROL SOLENOID
VALVE

BLK/YEL (+)

l
L

Replace the solenoid valve.
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]

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

&/ Y
NO Open in the BLK/YEL wire be-

Is there battery voltage? 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.

Connect the test harness be-
tween the ECM and 2P connec-
tor.

Start the engine.

|

Check for voltage between the
A25 (+) and A10 (-) terminals.

Is there battery voltage with the YES Open in the GRN/WHT wire the
engine idling? 2P connecter and the ECM (A10).

Mo

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

1
A25 (+)
1

00000000000

CVD 0000000000000 [00000000F
00000000000

0000000000000 | 00000000 B
A10 ()
i

Is there vacuum with the engine YES
at 1,000 rpm? l

Turn the ignition switch OFF.

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

NO i

(cont’'d}

5-33




Engine Mount Control System (A/T)

r Troubleshooting (cont’d)

(From page 5-34)

4

(From page 5-34)

\

Disconnect the 2P connector
from the solenoid valve.

Start the engine.

Is there vacuum?

[vo

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

|

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

ness.

Turn the ignition switch ON.

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

YES |

L Replace the solenoid valve.

1

NO Short to the GRN/WHT wire the
?
Is there battery voltage? 2P connector and the ECM (A10).
l YES
Substitute a known-good ECM
and recheck. f symptom/indica-
tion goes away, replace the origi-
nal ECM.
The solenoid valve is OK; test the
diaphragm actuator (see page 0000000000000 | 00000000 [ 00000000000
5-35). 0000Q00000000 | 00000000 00000000000
|
A10 {+)
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— Diaphragm Actuator Test

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

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

3. With a vacuum pump/gauge, apply vacuum of
about 230 mmHg, and check if the rotor lever turns
80 degrees.

— Replace the rear mount if the rotor lever dose
not operate.

REAR MOUNT

DIAPHRAGM
ACTUATOR

ROTOR
VACUUM PUMP/ LEVER
GAUGE
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Special Tools

Ref. No. Tool Number Description Qty Page Reference

® 07HAH - PJ70100 Valve Guide Reamer, 5.525 mm 1 6-43

® 07JAA - 0010200 Socket Wrench, 19 mm . 1 6-15

® 07JAB - 0010200 Handle 1 6-15

@ 07LAG - PT20100 Balancer Shaft Lock Pin 1 6-22

® 07LAJ - PR30101 Valve Inspection Set 1 6-11

® 07LAJ - PR30201 Air Stopper 1 6-10, 11
@ 07MAB - PY30100 Pulley Holder Attachment, HEX 50 mm 1 6-15
07NAJ - P070100 Oil Pressure Gauge Attachment 1 6-7,8
©) 07PAD - 0010000 Stem Seal Driver 1 6-44
07406 — 0070001 Low Pressure Gauge 1 6-7,8
@ 07742 -0010100 Valve Guide Driver, 5.5 mm 1 6-43

@ 07757 — 0010000 Valve Spring Compressor 1 6-39

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

B Troubleshooting Flowchart — VTEC Solenoid Valve

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

:@: :: Malfunction Indicator Lamp (MIL) indicates Dlagnostlc Trouble Code (DTC) 21: A problem in the VTEC
-7~ < 1~ Solenoid Valve circuit.

~ | P (

S FINR

-~ 1 ~ - 1

— MIL has been reported on.

— With the SCS short connector
connected, code 21 is indicat-
ed.

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

Start the engine.

.

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,

I Do the Road Test.* repeat this test two more times.

Intermittent failure, system is OK

Is MIL on and does it indicate NO at this time. .
code 212 Check fo_r poor connections or
loose wires at VTEC solenoid

valve and ECM.

YES

Turn the ignition switch OFF.

Disconnect the 1P connector
from the VTEC solenoid valve.

Check for continuity between
VTEC solenoid valve connector
terminal and body ground.

&

NO |
Is there 14 - 30 27 L Replace the VTEC solenoid valve. I
[ YES
{To page 6-5)

6-4



b=

{(From page 6-4)

Connect the test harness.

Check for continuity between
VTEC solenoid valve connector
terminal and A4 terminal.

Is there continuity?

YES

Check for continuity between
VTEC solenoid valve connector
terminal (harness side) and body
ground.

Is there continuity?

NO

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

NO

YES

0000000000000 | 00000000 |
0000000000000 | 00000000

1 00000000000
1 ooooooo0000

A4

-0

Repair open in the GRN/YEL wire
between ECM (A4} and VTEC
solenoid valve connector.

[

Repair short in the GRN/YEL
wire between ECM (A4} and
VTEC solenoid valve connector.
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VTEC

— Troubleshooting Flowchart — VTEC Pressure Switch

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

Malfunction indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 22: A problem in the VTEC
Pressure Switch circuit.

— MIL has been reported on.

— With the SCS short connector
connected, code 22 is indicat-
ed.

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

Start the engine.

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 on during the first road test,

‘ Do the Road Test. * 1 repeat this test two more times.
Intermittent failure, system is OK
s NO at this time.
Is dMleg? and does it indicate Check for poor connections or
: code 2¢¢ loose wires at VTEC pressure
YES switch and ECM.

Turn the ignition switch OFF. —'

Disconnect the 2P connector
from the VTEC pressure switch.

VTEC PRESSURE
NNV, (/ SWITCH
o

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

switch.

Is there continuity?

NO Replace the VTEC pressure

switch,

YES

{To page 6-7)
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(From page 6-6)

|

Check for continuity between the
BRN/BLK terminal and body

VTEC PRESSURE SWITCH
N

ground.
‘ NO Repair open in the BRN/BLK wire
Is there continuity? between 2P connector and body
ground.
YES BLU/BLK
Connect the test harness to the
main wire harness only, not the
ECM.
Check for continuity between the
BLU/BLK terminal and D6 termi-
L nal.
‘ NO Repair open in the BLU/BLK wire -o@ oS
< Is there continuity? between ECM (D6) and 2P con-
nector.
YES =
‘ Check for continuity between D6 0000000000000 00000000 00000000000
terminal and body ground. 0000000000000 | 00000000 100000000000
T
| D5
NO Repair short in the BLU/BLK wire |
Is there continuity? between ECM (D6) and 2P con-
nector.
I YES -
0000000000000 00000000 00000000000
gg;‘/‘”e‘“ the test harness of the 0000000000000 ] 00000000 00000000000
’ 1
‘ D6
Remove the VTEC pressure _[_
switch, install the special tools, =
then reinstall the VTEC pressure LOW PRESSURE GAUGE
switch.
! | 07406 - 0070001
Connect a tachometer (section
11).
Start the engine and warm it up
to normal operating temperature.
. . NOTE:
Check oil pressure at engine Keep measuring time as short as possi-
speeds of 1,000, 2,000 and 4,000 ble because engine is running with no
rpm. load (less than one minute).
NO OIL PRESSURE GAUGE

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

[ YES

(To page 6-8)

L Inspect the VTEC solenoid valve.

ATTACHMENT
07NAJ - P070100

(cont’d)
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VTEC

(From page 6-7)

Disconnect the 2P connector
from the VTEC solenoid valve.

|

Attach the battery positive termi-
nal to the GRN/WHT terminal.

i

Start the engine and check oil
pressure at an engine speed of
3,000 rpm.

Is pressure above 250 kPa
{2.5 kgf/cm?, 36 psi).

YES

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

|

< Is there continuity?

{NO

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

— Troubleshooting Flowchart — VTEC Pressure Switch (cont’'d)

NO

YES

LOW PRESSURE GAUGE
07406 - 0070001

fy OIL PRESSURE GAUGE
ATTACHMENT
07NAJ - P070100

NOTE:

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

] Inspect the VTEC solenoid valve. J

Replace the VTEC pressure
switch.
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B VTEC Solenoid Valve Inspection

1. Disconnect the 1P connector from 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.

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

VTEC SOLENOID VALVE ASSEMBLY \/

VTEC SOLENOID
VALVE FILTER/O-RING

Replace.
6 x 1.0 mm

12 N'm (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.
e If the VTEC solenoid valve is normal, check the
engine oil pressure.

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

FILTER
Replace.
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VTEC

B Rocker Arms — Manual Inspection -

1.  Setthe 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 mid rocker arm on the No. 1 cylin-
der manually.

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

PRIMARY ROCKER
ARM

MID ROCKER
ARM

SECONDARY ROCKER ARM

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

TDC.

e |[f the intake mid rocker arm does not move,
remove the mid, primary and secondary intake
rocker arms as an assembly, and check that the
pistons in the mid and primary rocker arms
move smoothly.

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

— Rocker Arms — Inspection Using —
Special Tools

CAUTION:

o Before using the Valve Inspection Tool, make sure
that the air pressure gauge on the air compressor
indicates over 400 kPa (4 kgf/cm?, 57 psi).

® Inspect the valve clearance before rocker arm inspec-
tion.

® Cover the timing belt with a shop towel to 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.

:s\
\\\\

AIR STOPPER
07LAJ - PR30201

RELIEF HOLE
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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 Ibf-ft)

VALVE INSPECTION AIR STOPPER
SET 07LAJ - PR30201

07LAJ - PR30101

INSPECTION HOLE

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/cm?2, 57 psi)

5.  With the specified air pressure applied, push up the

timing plate 2 - 3 mm (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.

e With the timing plate engaged in the groove on
the timing piston, the piston is locked in the
pushed out position.

e Do not apply too much force when pushing up
the timing plate.

TIMING PLATE

PRIMARY
ROCKER ARM SECONDARY
ROCKER ARM
At High PRM:
PRIMARY ROCKER MID ROCKER SECONDARY
ARM ARM ROCKER ARM
% [ |
747
oo
feRede o
TIMING
PISTON % J

TIMING SYNCHRONIZING SYNCHRONIZING
PLATE PISTON A PISTON B

(cont’d)
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VTEC

6. Make sure that the intake primary and secondary
rocker arms are mechanically connected by the pis-
ton and that the mid rocker arm does not move
when pushed manually. .

PRIMARY ROCKER MID ROCKER
ARM ARM

SECONDARY ROCKER ARM

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

— Rocker Arms — Inspection Using Special Tools (cont’d)

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:

o 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:
PRIMARY ROCKER MID ROCKER SECONDARY
ARM ARM ROCKER ARM

TIMING
PISTON

TIMING SYNCHRONIZING SYNCHRONIZING
PLATE PISTON A PISTON B

8. Remove the special tools.

9. Check for smooth operation of each lost motion
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.
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Valve Clearance
— Adjustment

NOTE:

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

e After adjusting, retorque the crankshaft pulley bolt to
245 N-m (25.0 kgf-m, 181 Ibf-ft).

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 with cylinder head
surface (F22B1 engine) or back cover upper surface
(Except F22B1 engine).

Number 1 Piston at TDC:

“UP” MARK

TDC MARK

3. Adjust valves on No. 1 cylinder.

Intake: 0.26 mm (0.010 in) = 0.02 mm (0.0008 in)
Exhaust: 0.30 mm (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

7x0.75 mm

20 N'm (2.0 kgf-m,
14 Ibf-ft)

FEELER GAUGE

ADJUSTING
SCREW

Adjusting screw location:

5.

INTAKE

No. 4 No. 3

No. 2

No. 1

(S8
0

Ao R
o 0L Y & | 5.‘ 7

T
0
SVEEEE

[]
1Y
HiSs)

No. 4

No. 3

No. 2 No. 1

EXHAUST

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

FEELER GAUGE

{cont’d)
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Valve Clearance

B 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 bring
No. 4 piston to 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 bring
No. 2 piston to TDC. The “UP” mark should be on
the intake side. Adjust valves on No. 2 cylinder.

Number 2 Piston at TDC:

“UP” MARK
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Crankshaft Pulley and Pulley Bolt l@l

— Replacement

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

Clean, remove any oil and lubricate points shown below.

O : Clean
x : Remove any oil CRANKSHAFT
® : Lubricate PULLEY
TIMING BELT
DRIVE PULLEY
CRANKSHAFT
WASHER
™
x X
X [e] o Offo
Vo o) X x| [x & o oo S
lol_|Coee o X x x O o ono
i
L Il 7
o[ oo x
o 18 oO—X Xx o 0 oo
o &) X X O o O||o [e)
x x| 4x O o o
| I
PULLEY BOLT \
TIMING BALANCER TIMING BELT
BELT DRIVE PULLEY GUIDE PLATE

Crankshaft puiley bolt size and torque value:
16 x 1.5 mm
245 N-m (25.0 kgf-m, 181 Ibf-ft}

NOTE: Do not use the impact wrench when installing.

HANDLE
07JAB - 0010200 /’
PULLEY HOLDER ATTACHMENT, > “

HEX 50 mm =

T 20100 S
m ﬁ‘

SOCKET WRENCH, 19 mm
07JAA - 0010200
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Timing Belt and Timing Balancer Belt

Hlustrated Index

NOTE:

Refer to page 6-21 for positioning crankshaft and pulley before installing the belt.
‘Mark the direction of rotation on the belt before removing.

Do not use the upper cover and lower cover for storing items disassembled.
Clean the upper cover and lower cover before installing.

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

Refer to page 6-15 before installing timing belt and timing balancer belt.

6 x 1.0 mm
9.8 N'm (1.0 kgf-m, 7.2 Ibf-ft)
Apply soapsuds to threads and cylinder head

WASHER
Replace when damaged
or deteriorated.

CYLINDER HEAD
COVER

Refer to page 6-49
when installing.

HEAD COVER GASKET
Replace when leaking,
damaged or deteriorated.
Apply liguid gasket at
the four corners of the
recesses, page 6-49 Y

9
N/

a;
T
Mol

J‘
5 'd
IISr;/(

i iley
W/

TIMING BELT
ADJUSTING BOLT
67 N-m (6.8 kgf-m,
49 Ibf-ft)

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

Install with concave
surface facing in.

6-16

contact surface when replacing the rubber

seal, then remove any soapsuds after install-
ing rubber seal.

RUBBER SEALS
Replace when damaged
or deteriorated.

UPPER COVER

RUBBER SEAL
Replace when damaged
or deteriorated.

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

g

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

LOWER COVER

RUBBER SEAL
Replace when damaged
or deteriorated.

CRANKSHAFT PULLEY
Replacement, page 6-15

PULLEY BOLT

16 x 1.5 mm

245 N'm (25.0 kgf-m,

181 Ibfft)

. Replacement, page 6-15

12N-m (1.2 kgfm, 8.7 Ibffr) DO Not use the impact
wrench when installing.

8x1.25 mm

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

;

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

ADJUSTING NUT
44 N-m (4.5 kgf-m,
TIMING BALANCER 33 Ibf-ft)
BELT
Inspection, page 6-17
Removal, page 6-19
Installation, page 6-21



— Timing Belt Inspection

Rotate pulley
and inspect belt.

6.

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

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

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

Remove the upper cover.

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

NOTE:
® Replace the belt if oil or coolant soaked.
® Remove any oil or solvent that gets on the belt.

Inspect this area for wear.

After inspecting, retorque the crankshaft pulley bolt
to 245 N-m (25.0 kgf-m, 181 |bfft).

e
— 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 from the
cylinder head cover.

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

Remove the upper cover.
Remove the crankshaft pulley.
Remove the lower cover.

Install the crankshaft puliey.

O N 2 o &

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

NOTE:
® Replace the belt if oil or coolant soaked.
® Remove any oil or solvent that gets on the belt.

Inspect this area for wear.

Rotate pulley
and inspect belt.

9. After inspecting, retorque the crankshaft pulley bolt
to 245 N-m (25.0 kgf-m, 181 Ibf-ft).
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Timing Belt and Timing Balancer Belt

— Tension Adjustment

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

NOTE:

e 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 it 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. Setthe No. 1 piston at TDC.

7. Loosen the adjusting nut 2/3 - 1 turn.

ADJUSTING NUT
44 N-m (4.5 kgf-m, 33 Ibfft)

Direction of
rotation.

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

9. Tighten the adjusting nut.

10. After adjusting, retorque the crankshaft pulley bolt
to 245 N-m (25.0 kgf-m, 181 Ibf-ft).
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F Removal

NOTE:

o 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 (P/S) pump belt.

MOUNTING NUT ADJUSTING
8 x1.25 mm BOLT
22 N-m (2.2 kgf-m, 16 Ibf-ft)

MOUNTING NUT
8 x 1.25 mm

22 N-m (2.2 kgf-m,
16 Ibfft)

P/S PUMP BELT

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

MOUNTING BOLT
10 x 1.25 mm

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

ADJUSTING ALTERNATOR
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 up
the lock.
Q
AN
CONNECTOR
"”/2‘.-4
—7
Oz
ALTERNATOR
TERMINAL
6 x 1.0 mm

8 N-m (0.8 kgf-m, 6 Ibfft)

{cont'd)
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— Removal (cont’d)

Timing Belt and Timing Balancer Belt

6. 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 oil
pan and the jack.

7. Remove the dipstick and the pipe.

DIPSTICK/
PIPE

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

O-RING

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 from 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 1.0 mm
12 N-m{1.2 kgf-m,
8.7 Ibf-ft)

6 x 1.0 mm
9.8 N-m (1.0 kgf-m,
7.2 Ibfft)

RUBBER SEAL
Replace when

S damaged or

deteriorated.

R \@‘\6 x 1.0 mm
LOWER COVE 12 N'm{1.2 kgf-m,

Clean. 8.7 Ibf-ft)

11. Loosen the adjusting nut 2/3 — 1 turn. Push the ten-
sioner to remove tension from the timing belt and
timing balancer belt, then retighten the adjusting
nut.

ADJUSTING NUT
44 N'm {4.5 kgf-m, 33 Ibf-ft)

NOTE: When removing the timing balancer belt

only:

® Lock the timing belt adjuster arm in place by in-
stalling one of the 6 x 1.0 mm bolts.

® Loosen the adjusting nut 2/3 — 1 turn. Push the
tensioner to remove tension from the timing bal-
ancer belt, then retighten the adjusting nut.

6 x 1.0 mm BOLT

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

12. Remove the timing balancer belt and timing belt.
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— Installation

b=

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

e 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.

POINTER

TDC MARK
(DIMPLE)

TIMING BELT KEY
DRIVE PULLEY
Clean.

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.

CAMSHAFT PULLEY
Clean.

“UP” MARK

TDC MARKS

Install the timing belt tightly in the sequence
shown.

(@ Timing belt drive pulley (crankshaft) - @ Ad-
justing pulley = @ Water pump pulley = @ Cam-
shaft pulley.

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

{cont’d)
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Timing Belt and Timing Balancer Belt
— Installation (cont’d)

5. Loosen and retighten the adjusting nut to tension 11. If the camshaft or crankshaft pulley is not posi-
the timing belt. tioned at TDC, remove the timing belt and adjust
the positioning following the procedure on page
6. Install the timing balancer belt drive pulley and 6-21, then reinstall the timing belt.
lower cover. .

12. Remove the crankshaft pulley and lower cover.
7 Install the crankshaft pulley, then tighten the pulley

bolt {see page 6-15). 13. Set the timing belt drive pulley so that the No.1 pis-
ton at TDC.
8. Rotate the crankshaft pulley about 5 or 6 turns
counterclockwise so that the timing belt positions 14. Lock the timing belt adjuster arm in place by
on the pulleys. installing one of the 6 x 1.0 mm bolts.
9. Adjust the timing belt tension (see page 6-18). 15. Loosen the adjusting nut 2/3 - 1 turn, and verify that

the timing balancer belt adjuster moves freely.

10. Make sure the crankshaft pulley and camshaft pulley
are at TDC. 16. Push the tensioner to remove tension from the tim-

ing balancer belt, then retighten the adjusting nut.

17. Align the rear balancer shaft pulley by using a
special tool. Insert the special tool into the mainte-
nance hole to the fix the rear balancer shaft.

REAR BALANCER BALANCER SHAFT
SHAFT LOCK PIN
07LAG - PT20100

TDC MARK

MAINTENANCE
HOLE

REAR BALANCER
“UP” MARK SHAFT

MAINTENANCE
HOLE

WASHER

Replace. BALANCER SHAFT
LOCK PIN

TDC MARKS 07LAG - PT20100

12 mm SEALING BOLT

29 N-m (3.0 kgf-m, 22 Ibf-ft)
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I3,

18.

19.

20.

21.

22.

23.

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

GROOVE

POINTER
POINTER
GROOVE
Install the timing balancer belt. Loosen the adjust-

ing nut 2/3 - 1 turn to tension the timing balancer
belt.

Remove the special tool, then install the 12 mm
sealing bolt.

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

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

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

24,

25.

26.

27.

Remove the crankshaft pulley, then install the lower
cover.

Install the rubber seal around the adjusting nut.
NOTE: Do not loosen the adjusting nut.

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

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.
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Cylinder Head

llustrated Index

CAUTION:

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

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

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

Except F22B1 engine:

CAP NUTH

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

CYLINDER HEAD COVER
Refer to page 6-49 when
installing.

HEAD COVER GASKET

Replace when leaking, damaged

or deteriorated.

Apply liquid gasket at the four corners
of the recesses, page 6-49

RUBBER SEALS
Replace when damaged
or deteriorated.

CYLINDER HEAD BOLT

12 x 1.25 mm

98.1 N-m (10.0 kgf-m, 72.3 Ibf-ft)
Tightening, page 6-47
DISTRIBUTOR Apply engine oil to the threads.

See section 23

g CYLINDER HEAD
8 x 1.25 mm

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

Clean.

DOWEL PIN 8 x 1.25 mm

22 N'm (2.2 kgf-m, 16 Ibf-ft)

DOWEL PIN
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F22B1 engine:

6x 1.0 mm

9.8 N'm (1.0 kgf-m, 7.2 Ibfft)

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

WASHER
CYLINDER HEAD COVER % Replace when damaged
Refer to page 6-49 when or deteriorated.
installing. |

RUBBER SEAL
Replace when damaged
or deteriorated.

HEAD COVER GASKET

Replace when leaking, damaged
or deteriorated.

Apply liquid gasket at the four

8 x1.25 mm corners of the recesses, page 6-49

22 N'm (2.2 kgf-m, 16 Ibf-ft)

CYLINDER HEAD BOLT
12 x 1.25 mm

98.1 N-m (10.0 kgf-m,
72.3 Ibf-ft)

Tightening page 6-47
Apply clean engine oil
to the threads.

CYLINDER HEAD

DISTRIBUTOR
See section 23

¢  O-RING

Replace.
CYLINDER HEAD
GASKET
Replace.
10 x 1.25 mm
44 N-m (4.5 kgf-m, 33 Ibf-ft}
DOWEL PIN

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

DOWEL PIN

{cont’d)
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Cylinder Head

lHlustrated Index (cont’d)

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

Except F22B1 engine:

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

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

ROCKER ARM ASSEMBLY

Overhaul, page 6-33
/ Inspection, page 6-35
= SEAL
o ]

Installation, page 6-45
Replace.

CAMSHAFT PULLEY
Removal, page 6-31
Installation, page 6-46
Clean.

LOCKNUT

7 x0.75 mm

20 N-m (2.0 kgf-m, 14 Ibf-ft)
Apply clean engine oil
Adjustment, page 6-13

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

VALVE SPRING
VALVE KEEPERS SEAT
SPRING RETAINER—— 5 & Ca
B VALVE KEEPERS
EXHAUST VALVE SPRING = EXHAUST |
T | vaive SPRING RETAINER,

VALVE SPRING SEAT
INTAKE VALVE GUIDE

BACK COVER
ﬁ

EXHAUST VALVE SEAL /% GUIDE INTAKE VALVE SPRING
Replacement, pages 6-39 a @/
, INTAKE VALVE SEAL
Replace. s :
e, q Replace.

CYLINDER HEAD

INTAKE VALVE 6x 1.0 mm
Remova.l, page 6-39 12 N-m (1.2 kgf-m, 8.7 Ibf-ft)
Installation, page 6-44 EXHAUST VALVE
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F22B1 engine:

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

LOCKNUT
7 x 0.75 mm

Apply clean engine oil.
Adjustment, page 6-13

DOWEL PIN

ORIFICE

CAMSHAFT Replace.

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

VTEC SOLENOID

VALVE
FILTER
Replace.
o
LOST MOTION o Clo -y L/
ASSEMBLY - e B
SIS
x[(.)'- D= %__-“‘»
VALVE KEEPERS Byf.‘fﬁ-'w@\_,
NS SN

A

L )
‘/k
SPRING RETAINER

EXHAUST VALVE
SPRING

EXHAUST VALVE SEAL

Replacement, page O-RING
6-39 Replace.
Replace.
VALVE SPRING SEAT CYLINDER
HEAD @h

EXHAUST VALVE
GUIDE

INTAKE VALVE
Removal, page 6-39
Installation, page 6-44

20 N-m (2.0 kgf-m, 14 Ibf-ft)

OIL CONTROL &

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

6 x 1.0 mm
12 N'-m (1.2 kgf-m, 8.7 Ibf-t)

VALVE KEEPERS

SPRING RETAINER

INTAKE VALVE SPRING

INTAKE VALVE SEAL
Replace.

VALVE SPRING SEAT

INTAKE VALVE GUIDE

CAMSHAFT PULLEY
Removal, page 6-31
Installation, page 6-46
Clean.

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

SEAL
Installation, page 6-45
Replace.

6x 1.0 mm
12 N'm (1.2 kgf-m, 8.7 1bf-ft)

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

BACK COVER
Clean.

RUBBER SEAL
Replace when damaged
or deteriorated.

EXHAUST VALVE
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Cylinder Head

— Removal

Engine removal is not required for this procedure.

Make sure jacks and safety stands are
placed properly and hoist brackets are attached to cor-
rect position on the engine.

CAUTION:

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

e Unplug the wiring connectors carefully while holding
the connector portion to avoid damage.

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

NOTE:

® Unspecified items are common between both engines.

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

® Inspect the timing belt before removing the cylinder
head.

e Turn the crankshaft pulley so that the No. 1 piston is
at top dead center (see page 6-21).

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/T) and cruise control cable.

NOTE:

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

e Adjust the throttle cable, throttle control cable
and cruise control cable when installing (see sec-
tion 11 and 23).

6x 1.0 mm

12 N'm (1.2 kgf-m, 8.7 Ibft) LOCKNUT

ADJUSTING

THROTTLE
CONTROL
CABLE

CRUISE ADJUSTING
CONTROL NUT
CABLE LOCKNUT

4. Remove the intake air duct.

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

EVAP CONTROL
- CANISTER HOSE

PCV HOSE

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.

SERVICE BOLT

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

WASHER

FUEL RETURN
Replace.

HOSE

VACUUM
HOSES

(0

BANJO NUT
Replace. FUEL FEED 22 N-m, (2.2 kgf-m,
HOSE 16 Ibf-ft)
WASHER
Replace.

10.

11.

12.
13.

ENGINE
HOLDER

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

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

GROUND

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

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

Remove the P/S pump belt and P/S pump (see page
5-16).

Remove the alternator belt (see page 6-19).

Remove the engine wire harness holder and water
bypass hose.

WATER BYPASS
HOSE

8 x1.25 mm
22 N'm, (2.2 kgf-m,
16 (bf-ft)

WIRE HARNESS

{cont’'d)
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Cylinder Head

— 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 (HO2S) connector (F22B2
engine) .
® Engine coolant temperature (ECT) sensor con-
nector
o ECT switch connector
® ECT gauge sending unit connector
® VTEC solenoid valve connector
(F22B1 engine)
® VTEC pressure switch connector
{F22B1 engine) i
® Exhaust gas recirculation (EGR) valve lift sensor
connector
o 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.

G
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 oil
pan and the jack.

19. Remove the cylinder head cover.

CYLINDER HEAD WASHER

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

21. Remove the camshaft pulley and back cover.

BACK COVER
Clean.

CAMSHAFT PULLEY
Clean.

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

23. Remove the exhaust manifold.

EXHAUST MANIFOLD

Replace.

BRACKET

SELF-LOCKING NUT

8 x 1.25 mm

31 N'm, (3.2 kgf-m, 23 Ibf-ft)
Replace.

24. Remove the intake manifold.

Replace.

INTAKE MANIFOLD

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

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

until all bolts are loosened.

CYLINDER HEAD BOLT LOOSENING SEQUENCE
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Rocker Arm Assembly

— Removal

1. Loosen the adjusting screws, then remove the bolts
and the rocker arm 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 will
keep the camshaft holders, the springs and the
rocker arms on the shafts.

Except F22B1 engine:

ADJUSTING SCREW

ADJUSTING SCREW

F22B1 engine:

ADJUSTING SCREW

ADJUSTIG SCREW

CAMSHAFT HOLDER BOLT LOOSENING SEQUENCE

Except F22B1 engine:

1 2 10 16 13 7
= 72 G\ =N
/ -/ ~ o
7 B
|
- AS AN

F22B1 engine:
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Rocker Arms I'EI

— Overhaul

NOTE:

o ldentify parts as they are removed to ensure reinstallation in original locations.
e Inspect rocker shafts and rocker arms (page 6-36).

® Rocker arms must be installed in the same position if reused.

o

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.

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

Except F22B1 engine:

Letter ‘B’ is stamped
on rocker arm.

Letter ‘A"’ is stamped
on rocker arm.

INTAKE ROCKER INTAKE ROCKER

INTAKE ROCKER INTAKE ROCKER
SHAFT (B) SHAFT ARM B ARM A
{short, 2 places) {long, 3 places) ) (4 places) {4 places)
No. 6 No. 5 No. 4 No. 3 No. 2 No. 1
CAMSHAFT CAMSHAFT CAMSHAFT CAMSHAFT CAMSHAFT CAMSHAFT
HOLDER HOLDER HOLDER HOLDER HOLDER HOLDER

WAVE WASHER
(5 places)

SPRING b SPRING a EXHAUST ROCKER ARM
{short, 2 places) (long, 3 places)

{8 places)
b A A A__A)

EXHAUST ROCKER SHAFT

{cont'd)
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Rocker Arms

— Overhaul (cont’d)

NOTE:

e |dentify 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.

Bundie the rocker arms with a rubber band to keep them together as a set.

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

F22B1 engine:

Letter “B” is stamped

Letter “A” is stamped
on rocker arm.

on rocker arm.

EXHAUST ROCKER SHAFT
EXHAUST ROCKER ) EXHAUST ROCKER
ARM A ' ARM B

A —
SPRING

O]——
9
No. 3
CAMSHAFT CAMSHAFT

HOLDER HOLDER HOLDER
) Ly 3 |
i

INTAKE ROCKER
ARM ASSEMBLY

No. 5 CAMSHAFT

No. 1 CAMSHAFT
HOLDER

HOLDER

CAMSHAFT

SPRING

TIMING
PLATE

INTAKE ROCKER SHAFT
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— Inspection

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

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

SYNCHRONIZING
PISTON B

SYNCHRONIZING
PISTON A

TIMING
SPRING

TIMING
PISTON

SECONDARY
ROCKER ARM
MID ROCKER
ARM
PRIMARY ROCKER
ARM
NOTE:

o Apply oil to the pistons when reassembling.
e Bundie the rocker arms with a rubber band to
keep them together as a set.

NOTE: Set the timing plate and return spring as
shown below.

TIMING PLATE

RETURN SPRING

CAMSHAFT HOLDER

Lost Motion -
Assemblies Ig]

~ Inspection

1. Remove the lost motion assembly from the cylinder
head and inspect it. Pushing it gently with the finger
will cause it to sink slightly. Increasing the force on
it will cause it to sink deeper.

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

Push

‘ LOST MOTION ASSEMBLY
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Rocker Arms and Shafts

— Clearance Inspection

shaft.

1.  Measure diameter of shaft at first rocker location.

Inspect rocker arm
face for wear.

MICROMETER

2. Zero gauge to shaft diameter.

CYLINDER BORE

MICROMETER

Measure both the intake rocker shaft and exhaust rocker

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 mm
{0.0007 - 0.0020 in)
Exhaust: 0.018 - 0.054 mm

(0.0007 - 0.0021 in)
F22B1 engine:

Intake: 0.026 - 0.067 mm
(0.0010 - 0.0026 in)
Exhaust: 0.018 - 0.054 mm

(0.0007 - 0.0021 in)
Service Limit: 0.08 mm {0.003 in)

Inspect rocker arm
face for wear.

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

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

®@

2.

— Inspection

e

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

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

Specified torque:
8 mm bolts: 22 N-m (2.2 kgf-m, 16 Ibf-ft)
6 mm bolts: 12 N-m (1.2 kgf-m, 8.7 Ibf-ft)

Except F22B1 engine:
6 mm bolts: @, ®, ®, @, @,

F22B1 engine:
6 mm bolts: 19, @, 3,

® ﬁ) Q g @ 1

> $ !

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

Zero the dial indicator against the end of disti’ibutor
drive, then push the camshaft back and forth and
read the end play.

Camshaft End Play:
Standard (New): 0.05 - 0.15 mm
(0.002 - 0.006 in)

Service Limit: 0.5 mm (0.02 in)

:
L

o
4

|
el
=

Iy
oUl

d 2
”
i

)

CAMSHAFT

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.

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

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

Camshaft-to-Holder Oil Clearance:
Standard (New): 0.050 - 0.089 mm
(0.0020 - 0.0035 in)

Service Limit: 0.15 mm (0.006 in)

PLASTIGAGE STRIP

(cont'd)
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— Inspection (cont’d)

Camshaft

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.
0.04 mm (0.002 in)

Service Limit:

Rotate camshaft
while measuring

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

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

8. Measure cam lobe height.

Cam Lobe Height Standard (New):

Unit mm (in)

INTAKE

EXHAUST

F20B3 engine

38.741 (1.5252)

38.972 (1.5343)

F22B5 engine

39.167 (1.5420)

39.356 (1.5494)

F22B2 engine

38.526 (1.5168)

38.778 (1.5267)

PRI 37.775 (1.4872)
F22.B1 MID 39.725 (1.5640) | 38.366 (1.5105)
engine
SEC 34.481 (1.3575)
MID SEC
EX IN EX
Ti8

F22B1 engine:

Inspect this area for wear.
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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.

PLASTIC MALLET

SOCKET

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

VALVE SPRING COMPRESSOR
07757 -0010000

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 mm

' (0.2159 - 0.2163 in)

C Service Limit:  5.455 mm (0.2148 in)

D Standard (New): 0.85 - 1.15 mm
(0.033 - 0.045 in)

D Service Limit:  0.65 mm (0.026 in)

Exhaust Valve Dimensions

A Standard (New): 28.90 — 29.10 mm
{(1.138 - 1.146 in)

B Standard (New): 116.95 — 117.45 mm
(4.604 - 4.624 in)

C Standard (New): 5.450 - 5.460 mm
(0.2146 - 0.2150 in)

C Service Limit:  5.420 mm (0.2134 in)

D Standard (New): 1.05 - 1.35 mm
(0.041 - 0.053 in)

D Service Limit:  0.95 mm (0.037 in)

(cont'd)
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Valves, Valve Springs and

Valve Seals Valve Seats
— Removal (cont’d) — Reconditioning
F22B1 engine: 1. Renew the valve seats in the cylinder head using a

valve seat cutter.

Intake Valve Dimensions

A Standard (New): 33.90 -~ 34.10 mm NOTE: If guides are warn (page 6-42), replace them
(1.335 -~ 1.343 in) (page 6-43) before cutting the valve seats.

B Standard (New): 110.30 - 110.80 mm
(4.343 - 4.362 in)

C Standard (New): 5.485 — 5.495 mm
(0.2159 - 0.2163 in)

C Service Limit:  5.445 mm (0.2148 in)

D Standard (New): 0.85 - 1.15 mm
(0.033 - 0.045 in)

D Service Limit:  0.65 mm (0.026 in)

Exhaust Valve Dimensions

A Standard (New): 28.90 - 29.10 mm
{1.138 - 1.146 in)

B Standard (New): 108.30 - 108.80 mm
(4.264 - 4.283 in)

C Standard (Newy): 5.450 — 5.460 mm
(0.2146 - 0.2150 in)

C Service Limit: 5.420 mm (0.2134 in)

D Standard (New): 1.05 - 1.35 mm
{0.041 - 0.053 in) 2. Carefully cut a 45° seat, removing only enough ma-

D Service Limit:  0.95 mm (0.037 in) 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)

30°

45°

SEAT WIDTH —S:/ / 60°
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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.

-
ACTUAL (I
SEATING :
SEAT

VALVE '
I

PRUSSIAN BLUE COMPOUND |

The actual valve seating surface, as shown by the

blue compound, should be centered on the seat.

e |[f it is too high (closer to the 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.

e If it 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.

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 Installed 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 Installed Height:
Standard (New): 46.75 — 47.55 mm
(1.841-1.872in)
Service Limit:  47.80 mm (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)

VALVE STEM
INSTALLED HEIGHT

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.
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Cylinder Head

— Warpage

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

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

e |f warpage is less than 0.05 mm (0.002 in) cylinder
head resurfacing is not required.

e |[f warpage is between 0.05 mm (0.002 in) and 0.2 mm
(0.008 in), resurface cylinder head.

e Maximum resurface limit is 0.2 mm (0.008 in) based
on a height of 100 mm (3.94 in).

PRECISION STRAIGHT EDGE

[\
@)
A
< d
\
O

O
O

Oo
WO
T

Measure along edges, and three ways across center.

Cylinder Head Height:
Standard (New): 99.95 - 100.05 mm
(3.935 - 3.939 in)

Valve Guides

— Valve Movement

Measure the guide-to-stem clearance with a dial indica-
tor while rocking the stem 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): 0.11 - 0.16 mm

{0.004 — 0.006 in)

Service Limit: 0.24 mm (0.009 in)

Valve extended 10 mm out from seat.

e [f measurement exceeds the service limit, recheck
using a new valve.

e |f measurement is now within service limit, reassem-
ble using a new valve.

e If measurement still exceeds limit, recheck using al-
ternate method below, then replace valve and guide,
if necessary.

NOTE: An alternate method of checking guide to stem
clearance is to subtract the O.D. of the valve stem, mea-
sured with a micrometer, from the I.D. of the vaive
guide, measured with an inside micrometer or ball
gauge.

Take the measurements in three places along the valve
stem and three places inside the vaive guide.

The difference between the largest guide measurement
and the smallest stem measurement should not exceed
the service limit.

Intake Valve Stem-to-Guide Clearance:
Standard (New): 0.020 - 0.045 mm
(0.0008 - 0.0018 in)
Service Limit:  0.08 mm (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)
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— Replacement

NOTE:

® For best results, heat cylinder head to 150°C (300°F)
before removing or installint guides.

® |t 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 mm

07742—-0010100 &
4

2. Drive in a new valve guide to the specified depth.

VALVE GUIDE DRIVER,
5.5 mm
07742-0010100

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)

I S

VALVE GUIDE
T Measure here.

VAR e

e

— Reaming

NOTE: For new valve guides only.
1. Coat both reamer and valve guide with cutting oil.

2. Rotate the reamer clockwise the full length of the
valve guide bore.

3. Continue to rotate the reamer clockwise while
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 mm REAMER HANDLE
07HAH - PJ70100

Turn reamer in
clockwise direction
only.
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Valves, Valve Springs and Valve Seals

— Installation Sequence

NOTE: Exhaust and intake valve seals are NOT interchangeable.

é‘\ VALVE KEEPERS

VALVE RETAINER

NOTE: Place the end of valve

spring with closely wound coils

toward the cylinder head.
INTAKE VALVE SEAL
(WHITE SPRING)
Replace.

VALVE SPRING

STEM SEAL DRIVER,
07PAD - 0010000
NOTE: Use 5.5 mm side.

EXHAUST VALVE SEAL
(BLACK SPRING)
Replace.

VALVE SEAL
Replace.

SPRING SEAT
NOTE: Install the valve spring seats
before installing the valve seals.

— Valve Installation

PLASTIC

MALLET \

When installing valves in cylinder head, coat valve
stems with oil before inserting into valve guides, and
make sure valves move up and down smoothly.

When valves and springs are in place, lightly 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.
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Camshaft/Rocker Arms and Camshaft Seal/Pulley I@]

— Installation

CAUTION:

® Make sure that all rockers are in alignment with
valves when torquing rocker assembly bolts.

® Valve locknuts should be loosened and adjusting
screws backed off before installation.

e 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 O-RING
Replace.

ORIFICE

CAMSHAFT
Keyway up.

CAMSHAFT SEAL

y E Lubricate cam lobes after reassembly.

3. Turn the camshaft until its keyway is facing up.
{No. 1 piston TDC).

Apply liquid gasket to the head mating surfaces of
the No. 1 and No. 5 or No. 6 camshaft holders.
— Apply liguid gasket to the shaded areas.

Except F22B1 engine:

No.5 No. 1

F22B1 engine:

No.6
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.

No.1

(cont’d})
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Camshaft/Rocker Arms and Camshaft Seals/Pulley

[— Installation (cont’d)

6. Tighten each bolt two turns at a time in the se- 7. lInstall the back cover.
quence shown below to ensure that the rockers do
not bind on the valves. 8. Install the key and the camshaft pulley onto the
camshaft, then tighten the retaining bolt to the
Specified torque: torque shown.

8 mm bolts: 22 N-m (2.2 kgf-m, 16 Ibf-t)

6 mm bolts: 12 N-m (1.2 kgf-m, 8.7 Ibf-t)

BACK COVER CAMSHAFT
Except F22B1 engine: Clean.

6 mm bolts; @, @r @r @v @r

e T ) |
l l I | l l I 8x1.25mm
VRO D @D ®® DD®®G 6x 1.0 mm

- 37 N-m (3.8 kgf-m,
9.8 N-m (1.0 kgf-m, 27 Ibfft)
7.2 Ibfft)

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

F22B1 engine:
6 mm bolts: @, @, @,
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Cylinder Head

— Installation

e,

Install the cylinder head in the reverse order of removal:

NOTE:

® Always use a new head gasket.

® Cylinder head and cylinder 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.
DOWE DOWEL
PIN
OIL CONTROL
ORIFICE
{(Except F22B1 engine)
Clean.

Replace.

3. Position the camshaft correctly (see page 6-22).

4. Tighten the cylinder head bolts sequentially in three
steps.

1st step torque: 39 N-m (4.0 kgf-m, 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 kgf-m, 72.3 Ibf-ft)

NOTE:

® We recommend using a beam-type torque
wrench. When using a preset-type torque
wrench, be sure to tighten slowly and not to
overtighten.

e If a bolt makes any noise while you are torquing
it, loosen the bolt, and retighten it from the 1st
step.

CYLINDER HEAD BOLTS TORQUE SEQUENCE

(cont’d)
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Cylinder Head

— Installation (cont’d)

5. Install the intake manifold and tighten the nuts in a
crisscross pattern in 2 or 3 steps, beginning with the
inner nuts.

e Always use a new intake manifold gasket.

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

22 N'm (2.2 kgf-m,

INTAKE MANIFOLD 16 Ibfft)

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

6. Install the exhaust manifold and tighten the nuts in
a crisscross pattern in 2 or 3 steps, beginning with
the inner nut.
® Always use a new exhaust manifold gasket.

7. Instali the exhaust manifold bracket, then install the

exhaust pipe A and the bracket, and then install the
cover.

GASKET
Replace.

EXHAUST
MANIFOLD

COVER

SELF-LOCKING NUT

8x1.25 mm

31 N'm {3.2 kgf-m, 10 x 1.25 mm

23 Ibfft) 44 N-m (4.5 kgf-m,
Replace. 33 Ibfft)

8 x 1.25 mm
22 N'm {2.2 kgf-m, 16 Ibf-ft)
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e,

8. Install the timing 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 it into the groove around the
outside edges.

NOTE:

® Before installing 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 with no gap.

CORNERS OF
THE RECESS

HEAD COVER GASKET
Clean.

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. 0Y740 - 99986.

® Check that the mating surfaces are clean and dry
before applying liquid gasket.

® Do not instali the parts if 5 minutes or more have
elapsed since applying liquid gasket. Instead,
reapply liquid gasket after removing old residue.

® After assembly, wait at least 20 minutes before
filling the engine with oil.

Apply liquid gasket to
the shaded areas.

(cont’d)
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Cylinder Head

— Installation (cont’d)

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 plug seal on the spark plug 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: :

e Before installing the cylinder head cover, clean
the cylinder head contacting surfaces with a
shop towel.

e Do not touch the parts where liquid gasket was
applied.

e Take care not to damage the spark plug seal
when installing the cylinder head cover (F22B1
engine only).

e Visually check the spark plug seal for damage
(F22B1 engine only)

e Replace the washer when damaged or deterio-
rated.

6x 1.0 mm

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

COVER
WASHER

5

um((—(c-(

(5
g‘%‘,
©
[
.
Q©
\v:

)Jggﬁ‘\
SPARK PLUG 29 N
SEAL 3 A o
8 Bl
g {‘ ¥io

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 Ibfft).

NOTE: After assembly, wait at least 20 minutes

before filling the engine with oil.
O 7
NN
O
N
Y ya

Except F22B1 engine:

©@©O©

@ D BYALVE

/

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 Description Qty Page Reference
O) 07LAB - PV00100 Ring Gear Holder 1 7-7
@ 07LAF - PT20100 Bearing Replacement Tool Set. 1 7-32
©) 07LAG - PT20100 Balancer shaft Lock Pin 1 712,27
O] 07PAF - 0010000 Piston Pin Assembly Tool Set 1 7-18, 19
@1 07PAF - 0010680 Pilot Collar, 0.D. 22 mm 1 7-18, 19
® 07749 - 0010000 Handle Driver 1 7-24
® 07948 — SB00101 Driver Attachment, 96 mm 1 7-24
3
IR = N 1))
S
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Hlustrated Index Ig]

y E Lubricate all internal parts with engine oil during reassembly.

NOTE:
e Clean the oil pan gasket mating surfaces before installing it.
o Apply liquid gasket to the recesses of oil pan gasket (see page 7-28).
6 x 1.0 mm OIL PAN
14 N'm (1.4 kgf-m, 10 Ibf-ft)

OIL SCREEN

6 x 1.0 mm

12 N'm (1.2 kgf-m, 8.7 Ibf-ft) GASKET

Replace.

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

GASKET
Replace.
BAFFLE PLATE
A (F22B1 engine only)

11 x 1.5 mm =
74 N-m (7.5 kgf-m,
54 Ibf-ft) BEARING CAP
Apply engine oil to the bolt BRIDGE
threads.
NOTE:

After torquing each cap,
turn crankshaft to check

) DOWEL PIN
for binding. O-RING HEN B/
Replace. K’ TORQUE CONVERTER
? COVER (A/T}
MAIN BEARING 12 x 1.0 mm
CAPS '
74 N-m (7.5 kgf-m,
54 Ibf-ft)
Torque sequence,
page 7-7
DOWEL PINS
WASHER

DRIVE PLATE (A/T)
Check for cracks.

CLUTCH COVER
(M/T)

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

103 N-m (10.5 kgf-m, 76 Ibf-it)
Torque sequence, page 7-7

(cont’'d)

7-3



Hlustrated Index

(cont’'d)

Y E Lubricate all internal parts with engine oil during reassembly.

NOTE:

e Apply liquid gasket to the mating surfaces of the right
side cover and oil pump case before installing them.

e Use liquid gasket, part No. 0Y740 — 99986.

MAIN BEARINGS

Qil clearance, page 7-8

Selection, page 7-9

NOTE: New main bearings must
be selected by matching crank and
block identification markings.

CRANKSHAFT

End play, page 7-7
Runout, Taper and
Out-of-Round, page 7-15
Installation, page 7-25

CRANKSHAFT OIL SEAL
Installation, page 7-24

THRUST WASHERS

BALANCER
GEAR CASE

8x1.25 mm
25 N'm (2.5 kgf-m,
18 Ibf-ft)

N
P

)
CRANKSHAFT OIL SEAL
Installation, page 8-10

Grooved sides face outward.
NOTE: Thrust washer thickness
is fixed and must not be changed
by grinding or shimming.

O-RINGS
Replace.

Replace. RIGHT SIDE COVER
Apply liquid gasket to
THRUST WASHER block mating surface.
6 x 1.0 mm
BALANCER DRIVEN 12 N'm (1.2 kgf-m,
GEAR 8.7 Ibf-ft)
Apply liquid gasket to
) ¢ OIL PUMP the bolt threads.
3% Overhaul, page 8-8
g Apply liquid gasket
< to block mating surface.
P
% 6x 1.0 mm -
12 N-m (1.2 kgf-m, 8.7 |bf-ft)
gs"l\}‘is('z";“k o (3/\ Apply liquid gasket to
M 125 kgtm, 1 ds.
18 Ibf-ft) the bolt threads
BALANCER SHAFT OIL SEAL

8 x 1.25 mm Installation, page 8-10

29 N-m (3.0 kgf-m, Replace.

22 Ibf-ft)

TIMING BALANCER BELT

DRIVEN PULLEY



BALANCER SHAFT
BEARINGS

REAR BALANCER SHAFT jopection, page 7-29

End play, page 7-29 eplacement, page

Runout, Taper and
Out-of-Round, pages 7-29, 30
Installation, page 7-26

RETAINER
NOTE: Retainer thickness is fixed
and must not be changed by

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

(cont’d)
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lllustrated Index

(cont’d)

/ E Lubricate all internal parts with engine oil during reassembly. PISTON INSTALLATION DIRECTION

NOTE: New rod bearings must be selected by matching
connecting rod and crankshaft identification markings
(see pages 7-10, 11). EXHAUST

INTAKE

PISTON RINGS

Replacement, page 7-22
Measurement, pages 7-21, 22
Alignment, page 7-23

PISTON PIN
Removal, page 7-18
Installation, page 7-19
Inspection, page 7-20

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 «—————— Aor!
B Boril

CONNECTING ROD
End play, page 7-7

Selection, page 7-19
Small end measurement, page 7-20

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 7-14

CONNECTING ROD
BEARINGS
Clearance, page 7-10
Selection, page 7-11

CONNECTING ROD BEARING CAP
installation, page 7-25

NOTE: Install cap so the bearing recess is on
the same side as the recess in the rod.

CYLINDER BORE SIZES

(Aort, Boril)

NOTE: To maintain proper piston
clearance, match these letters with

CONNECTING ROD NUT the letters on the pistons. The letters

F20B3 engine: y on the block read from left to right,

8 x 0.75 mm No. 1 through No. 4 cylfinders.

32N-m (3.3 kgf~m,'24 Ibf-ft}) --On the block On the piston top
Except F20B3 engine: e A AOTl ——— 3 No letter

9 x0.75 mm

46 N-m (4.7 kgf-m, 34 Ibf-ft)
After torquing each bearing cap,
rotate crankshaft to check for
binding.

Boril e—e———— B
~No. 1 No. 4
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Flywheel and Drive Plate

— Replacement

Manual Transmission:

Remove the eight flywheel bolts, then separate the fly-
wheel from the crankshaft flange. After installation,
tighten the bolts in the sequence shown.

RING GEAR HOLDER
07LAB — PV00100

X

ENGINE
RING GEAR HOLDER
07LAB - PV00100

BLOCK

RING GEAR
Inspect ring gear
teeth for wear or damage.

12 x 1.0 mm
103 N-m {10.5 kgf-m, 76 fbf-ft)

Automatic Transmission:

Remove the eight drive plate bolts, then separate the
drive plate from the crankshaft flange. After installation,
tighten the bolts in the sequence shown.

12x 1.0 mm
74 N'm (7.5 kgf-m,
54 Ibf-ft)

Connecting Rod and
Crankshaft

e

— 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

o |f out-of-tolerance, install a new connecting rod.
o |f still out-of-tolerance, replace the crankshaft (see
pages 7-12 and 7-25).

Push the crankshaft firmly away from the dial indicator,
and zero the dial against the end of the crankshaft. Then
pull the crankshaft firmly back toward the indicator; dial
reading should not exceed service limit.

SCREWDRIVER

Crankshaft End Play:
Standard (New): 0.10 - 0.35 mm
(0.004 - 0.014 in)
Service Limit:  0.45 mm (0.018 in)
e |f end play is excessive inspect the thrust washers
and thrust surface on the crankshaft. Replace parts as
necessary.

NOTE: Thrust washer thickness is fixed and must not be
changed either by grinding or shimming.

Thrust washers are installed with grooved sides facing
outward.
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Main Bearings

— CI

earance

To check main bearing-to-journal oil clearance,
remove the main caps and bearing halves.

Clean each main journal and bearing half with a
clean shop towel.

Place one strip of plastigage across each main jour-
nal.

NOTE: If the engine is still in the car when you bolt
the main cap down to check clearance, the weight
of the crankshaft and flywheel will flatten the plasti-
gage further than just the torque on the cap bolt
and give you an incorrect reading. For an accurate
reading, support the crank with a jack under the
counterweights, and check only one bearing at a
time.

Reinstall the bearings and caps, then torque the
bolts.

74 N-m (7.5 kgf-m, 54 |bf-ft)

NOTE: Do not rotate the crankshaft during inspec-
tion.

Remove the cap and bearings again, and measure
the widest part of the plastigage.

Main Bearing-to-Journal Oil Clearance:
Standard {New):
No. 2 0.021 - 0.045 mm
{0.0008 — 0.0018 in)
Service Limit: 0.050 mm (0.0020 in)
No. 3 0.025 - 0.049 mm
(0.0010 - 0.0019 in)
Service Limit: 0.055 mm (0.0022 in)
No.1and 4 0.013-0.037 mm
{0.0005 - 0.0015 in)
Service Limit: 0.050 mm {0.0020 in)
No. 5 0.009 - 0.033 mm
(0.0004 - 0.0013 in)
Service Limit: 0.040 mm (0.0016 in)

PLASTIGAGE STRIP

If the plastigage measures too wide or too narrow,
(remove the engine if it's still in the car), remove the
crankshaft, and remove the upper half of the bear-
ing. Install a new, complete bearing with the same
color code (select the color as shown on the next
page), and recheck the clearance.

CAUTION: Do not file, shim, or scrape the bearings
or the caps to adjust clearance.

If the plastigage shows the clearance is still incor-
rect, try the next larger or smaller bearing (the color
listed above or below that one), and check again.

NOTE: If the proper clearance cannot be obtained
by using the appropriate larger or smaller bearings,
replace the crankshaft and start over.
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B Selection

CAUTION: If the codes are indecipherable because of
an accumulation of dirt and dust, do not scrub them
with a wire brush or scraper. Clean them only with 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 size), to choose the correct bear-
ings.

No. 1 JOURNAL
(PULLEY END)

Bearing Design

No. 5 JOURNAL
(FLYWHEEL END)

UPPER

PROJECTION

Bearing ldentification —————— 3 larger crank bore

Color code is on the TorAorl [2orBoril |3orCornl|4orDorml
edge of the bearing.
———» Smaller bearing (Thicker)
1orl Pink Pink/ Yellow Yellow/
Yellow Green
2011 Pink/ Yellow Yellow/ Green
Yellow Green
3orul Yellow Yellow/ Green Green/
Green Brown
4orml Yellow/ Green Green/ Brown
Green Brown
5 or il Green Green/ Brown Brown/
Brown Black
6 or nml Green/ Brown Brown/ Black
V v Brown Black
Smaller Smaller NOTE: When using bearing halves of
main bearing different colors, it does not matter
journal (Thicker) which color is used in the top or bottom.

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
(FLYWHEEL END)

No. 1 JOURNAL
(PULLEY END)

No. 1 CRANK WEB
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Connecting Rod Bearings

— Clearance

1. Remove the connecting rod cap and bearing half.

2. Clean the crankshaft rod journal and bearing half
with a clean shop towel.

3. Place 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 Ibf-ft)

NOTE: Do not rotate the crankshaft during inspec-
tion.

5. Remove the rod cap and bearing half and measure
the widest part of the plastigage.

Connecting Rod Bearing-to-Journal Oil Clearance:
F20B3 engine:
Standard (New): 0.015 - 0.043 mm
{0.0006 - 0.0017 in)
Service Limit:  0.050 mm (0.0020 in)
Except F20B3 engine:
Standard (New): 0.021 - 0.049 mm
(0.0008 - 0.0019 in)
Service Limit:  0.06 mm (0.002 in)

PLASTIGAGE STRIP

If the plastigage measures too wide or too narrow,
remove the upper half of the bearing, install a new,
complete bearing with the same color code (select
the color as shown on the next page), and recheck
the clearance.

CAUTION: Do not file, shim, or scrape the bearings
or the caps to adjust clearance.

If the plastigage shows the clearance is still incor-
rect, try the next larger or smaller bearing (the color
listed above or below that one), and check clear-
ance again.

NOTE: If the proper clearance cannot be obtained
by using the appropriate larger or smaller bearings,
replace the crankshaft and start over.
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— Selection

CAUTION: If the codes are indecipherable because of
an accumulation of dirt and dust, do not scrub them
with a wire brush or scraper. Clean them only with sol-
vent or detergent.

Connecting Rod Journal Code Locations
{Numbers or Bars)

Numbers or Bars have been stamped on the side of
each connecting rod as a code for the size of the big
end. Use it, and the letters or bars stamped on the crank
(codes for rod journal size), to choose the correct bear-
ings.

Half of number or bar

is stamped on bearing cap
and the other half is
stamped on rod

Bearing Design

o,

X

COLOR

PROJECTION

Bearing ldentification ———————p» Larger big end bore

Color code is on the

edge of the bearing. torl 2oril 3orul 4ormi
—

————— Smaller bearing (Thicker)

Aorl Red Pink Yellow Green
Boril Pink Yellow Green Brown
Cornl Yellow Green Brown Black
V Dorul " Green Brown Black Blue
Smaller Smaller
rod bearing
journal (Thicker)

Connecting Rod Journal Code Locations
(Letters or Bars)

F20B3 engine:

Connecting Rod Journal Code Locations (Letters or Bars)

Except F20B3 engine:
The Connecting Rod Journal Codes are stamped in one
of the following locations.

Connecting Rod Journal Code Locations (Letters or Bars)

Connecting Rod Journal Code Locations (Letters or Bars)

No. 4 JOURNAL
(FLYWHEEL END)

No. 1 JOURNAL
(PULLEY END}

No. 1 CRANK WEB
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Crankshaft, Balancer Shafts and Pistons

B Removal

1. Remove the right side cover.

DOWEL PIN

RIGHT SIDE COVER

2. Remove the balancer gear case.

8 x 1.25 mm
25 N-m (2.5 kgf-m, 18 Ibf-ft)

Apply engine oil.
Replace.

BALANCER DOWEL PIN
GEAR CASE

3. Remove the front balancer driven pulley as shown.

BALANCER
DRIVEN PULLEY

MAINTENANCE HOLE

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
AN
Y
=%
— o] Al

BALANCER SHAFT
WASHER LOCK PIN
BALANCER Replace. 07LAG — PT20100
DRIVEN GEAR
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Remove the oil screen and the oil pump.

Remove the baffle plate (F2281 engine only).

OIL SCREEN

BAFFLE PLATE
(F22B1 engine only)

GASKET
Replace.

DOWEL PIN

OIL PUMP

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)

7-13




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 caps/bear-
ings. Keep all caps/bearings 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
SHAFT

FRONT BALANCER
SHAFT

RETAINER

13. Remove the upper bearing halves from the connect-
ing rods and set them aside with their respective
caps.

14. Reinstall the main caps and bearings on the engine
in proper order.

15. If you can feel a ridge of metal or hard carbon
around the top of each cylinder, remove it with a
ridge reamer. Follow the reamer manufacturer’s
instructions.

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

PISTON

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 in the engine, it indi-
cates the rod bore size.
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Crankshaft

e,

— Inspection

e Clean the crankshaft oil passages with pipe
cleaners or a suitable brush.
e Check the keyway and threads.

Alignment

® Measure runout on all main journals to make
sure the crank is not bent.

® The difference between measurements on 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.

Support with lathe-
type tool or V-blocks.

Out-of-Round and Taper

® Measure out-of-round at the middie of each rod
and main journal in two places.

® The difference between measurements on each
journal must not be more than the service limit.

Journal Qut-of-Round:
Standard (New): 0.005 mm (0.0002 in) max.
Service Limit:  0.006 mm (0.0002 in)

Measure in two
places at middile.

Measure taper
near edges.

® Measure taper at the edge of each rod and main
journal.

® The difference between measurements on each
journal must not be more than the service limit.

Journal Taper:
Standard (New): 0.005 mm (0.0002 in) max.
Service Limit:  0.006 mm (0.0002 in)
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Pistons

r Inspection

1.

Check the piston for distortion or cracks.

NOTE: If the cylinder is bored, an oversized piston
must be used.

Measure the piston diameter at a point 21 mm from
the bottom of the skirt.

NOTE: There are two standard-size pistons (No
Letter (A) or B). The letter is stamped on the top of
the piston. Letters 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 mm
(3.3453 - 3.3457 in)

Service Limit:
No Letter (A): 84.970 mm (3.3453 in}
B: 84.960 mm (3.3449 in)

SKIRT
DIAMETER

21 mm (0.8 in)

Caiculate the difference between cylinder bore
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 mm (0.002 in)

~ PISTON-TO-CYLINDER
CLEARANCE

If the clearance is near or exceeds the service limit,
inspect the piston and cylinder block for excessive
wear.

Oversize Piston Diameter:
0.25: 85.230 - 85.240 mm (3.3555 - 3.3559 in)
0.50: 85.480 - 85.490 mm (3.3653 - 3.3657 in)
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Cylinder Block

e,

— Inspection

1. Measure wear and taper in direction X and Y at
three levels in each cylinder as shown.

6 mm (0.2 in}

First
Measurement
Second
Measurement

Third
Measurement

CYLINDER BORE SIZES
(Aorl,Boril)
Read the letters from left-to-right

Cylinder Bore Size:

Standard (New):

A orl: 85.010 - 85.020 mm (3.3468 - 3.3472 in)
B or 11: 85.000 — 85.010 mm (3.3465 — 3.3468 in)
Service Limit: 85.070 mm (3.3492 in)

Oversize:
0.25:85.250 ~ 85.260 mm (3.3563 - 3.3567 in)
0.50:85.500 ~ 85.510 mm (3.3661 — 3.3665 in)

2. Check the top of the block for warpage.

for No. 1 through No. 4 cylinders.

Bore Taper:
Limit: (Difference between first and third measure-
ment) 0.05 mm (0.002 in)

e If measurements in any cylinder are beyond
Oversize Bore Service Limit, replace the block.

e |If the block is to be rebored, refer to Piston Clear-
ance Inspection (see page 7-16) after reboring.

NOTE: Scored or scratched cylinder bores must be
honed.

Reboring Limit: 0.50 mm (0.020 in) max

Measure along the edges and across the center as
shown.

SURFACES TO BE MEASURED

i = === =
7 e i e NS
= = =/}

Engine Block Warpage:
Standard {(New): below 0.07 mm (0.003 in) max.
Service Limit:  0.10 mm (0.004 in)

PRECISION STRAIGHT EDGE
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Cylinder Block

— Bore Honing

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.

¢

-,

()
‘0

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 will 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
acceptabile if it is not deep enough to catch your fin-
gernail and does not run the full length of the bore.

CYLINDER BLOCK

CYLINDER HONE

NOTE:

e After honing, clean the cylinder thoroughly with
soapy water.

e Only a scored or scratched cylinder bore must be
honed.

Piston Pins

— Removal

NOTE:

® Use the piston pin assembly tool set (No. 07PAF -
0010000) for removal of piston pins.

e Be sure to use the pilot collar of correct No. as desig-
nated.

1. Set the special tools as shown.

PILOT COLLAR,
0.D. 22 mm
07PAF - 0010680

i
%)
@
Il

2. Place the piston on the special tools and press the
pin out using a hydraulic press.

Embossed mark facing up.

PILOT COLLAR,
0.D. 22 mm
07PAF - 0010680

L 1

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.

[ ]
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Connecting Rods

— Selection

Each rod falls into one of four tolerance ranges (from 0
to 0.024 mm (0.0009 in), in 0.006 mm (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 4/, 11, ul,
or ) indicating the range.

You may find any combination of 1, 2, 3, or 4/i, 11, ul, or
ml in any engine.

Normal Bore Size:
F20B3 engine:
Except F20B3 engine:

48.0 {(1.89 in)
51.0 (2.01 in)

NOTE:

o 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.

Inspect bolts
and nuts for
stress cracks.

o
Piston Pins
— Installation

NOTE:

® Use the piston pin assembly tool set (No. 07PAF -
0010000) with a hydraulic press.

e 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,

0.D. 22 mm

07PAF - 0010680
Embossed mark
facing up.

-

| ——

PISTON
PIN

NOTE: Install the assembled piston and rod with
the oil hole facing the intake manifold.
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Piston Pins

— Inspection
1. Measure the diarneter of the piston pin. 3. Measure the piston pin-to-piston clearance.

Piston Pin Diameter: NOTE: Check the piston for distortion or cracks.

Standard (New): 21.994 - 22.000 mm
{0.8659 - 0.8661 in) If the piston pin clearance is greater than 0.024 mm

Oversize: 21.997 - 22.003 mm (0.0009 in), remeasure using an oversized piston
{0.8660 — 0.8663 in) pin.

NOTE: All replacement piston pins are oversize. Piston Pin-to-Piston Clearance:

Standard (New): 0.010 - 0.022
{0.0004 - 0.0009 in)

4. Check the difference between piston pin diameter
and connecting rod small end diameter.

Piston pin-to Connecting Rod Interference:
Standard (New): 0.013 - 0.032 mm
(0.0005 - 0.0013 in)

2. Zero the dial indicator to the piston pin diameter.
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Piston Rings

— End Gap

1. Using a piston, push a new ring into the cylinder
bore 15 - 20 mm (0.6 - 0.8 in) from the bottom.

2. Measure the piston ring end-gap with a feeler
gauge:

e |f the gap is too small, check to see if you have
the proper rings for your engine.

e If the gap is too large, recheck the cylinder bore
diameter against the wear limits on page 7-17.
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 mm (0.024 in)

Second Ring

Standard (New): 0.40 — 0.55 mm
(0.016 - 0.022 in)

Service Limit:  0.70 mm (0.028 in)

Oil Ring

Standard (New): 0.20 - 0.70 mm
(0.008 - 0.028 in)

Service Limit:  0.80 mm (0.031 in)

PISTON RING

Z

END GA

7
1 it
it
N
\:~_1L_.LL.——"
E ¥
L 15 — 20 mm
(0.6 — 0.8 in)
---------- <
N A 7

T
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Piston Rings

— Replacement

1. Using a ring expander, remove the old piston rings.
2. Clean all ring grooves throughly.

NOTE:

® Use a squared-off broken ring or ring groove
cleaner with blade to fit piston grooves.

e Top and 2nd ring grooves are 1.2 mm (0.05 in)
wide, and the oil ring groove are 2.8 mm (0.11 in)
wide.

e File down blade if necessary.

CAUTION: Do not use a wire brush to clean the
ring grooves, or cut ring grooves deeper with
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

RING EXPANDER

F 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)
0.13 mm (0.005 in)

Service Limit:

7-22




— Alighment

L)

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.
E—
)
SECOND RING :

2. Rotate the rings in their grooves to make sure they
do not bind.

TOP RING

SECOND RING

OIL RINGS

3. Position the ring end gaps as shown:

DO NOT position any ring gap

SECOND RING GAP at piston thrust surfaces.

Approx. 90°
OIL RING
Approx. 150 GAP
90°
TOP RING GAP 15° \gpACER GAP
DO NOT position any ring gap
in line with the piston pin hole. OIL RING GAP
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Crankshaft Qil 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 ATTACHMENT, 96 mm
07948 - SB00101

2. Confirm that the clearance is equal all the way
around with a feeler gauge.

Clearance: 0.5 - 0.8 mm (0.02 - 0.03 in)

RIGHT SIDE
COVER

05— 0.8 mm
{0.02 — 0.03 in)

RIGHT SIDE
COVER

CRANKSHAFT
OIL SEAL

NOTE: Refer to page 8-11 for installation of the oil
pump side crankshaft oil seal.

Pistons

— Installation

engine oil to the ring grooves and cylinder
bores.

¢7E Before installing the piston, apply a coat of
1. If the crankshaft is already installed:

® Set the crankshaft to BDC for each cylinder.

e Remove the connecting rod caps, and slip short
sections of rubber hose over the threaded ends
of the connecting rod bolts.

o 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
handlie 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.

e |Install the rod caps with bearings, and torque the
nuts to:

F20B3 engine:

32 N-m (3.3 kgf-m, 24 |bf-ft)
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.

pressor to prevent rings from expanding before
entering the cylinder bore.

Use the wooden handle RING
of a hammer to push or COMPRESSOR

tap the piston into the
cylinder bore. @
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Crankshaft and Balancer Shafts

e,

— [nstallation

Before installing the crankshaft, apply a coat of
;E engine oil to the main bearings, rod bearings
and balancer shaft bearings.

1. Install the thrust washers in the No. 4 journal of the
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.

CONNECTING CONNECTING
ROD No. 1 ROD No. 3

CONNECTING THRUST CONNECTING
ROD No. 2 WASHERS ROD No. 4

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.

Check rod bearing clearance with plastigage (see
page 7-10), then torque the capnuts.

F20B3 engine:

32 N'm (3.3 kgf-m, 24 Ibf-ft)

Except F20B3 engine:

46 N-m (4.7 kgf-m, 34 Ibf-ft)

NOTE: Reference numbers on connecting rod are
for big-end bore tolerance and do not indicate the
position of piston in the engine.

Install the main bearing caps and bearing cap
bridge.

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 kgfm, 22 Ibft); in the final step,
tighten in same sequence, to 74 N-m (7.5 kgf-m, 54
Ibfft).

NOTE: Coat thebolt threads with engine oil.

CAUTION: Whenever any crankshaft bearing or
connecting rod bearing is replaced, it is necessary
after reassembly to run the engine at idling speed
until it reaches normal operating temperature, then
continue to run it for approximately 15 minutes.

(cont’d)
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Crankshaft and Balancer Shafts

— Installation (cont’d)

NOTE: 10. Insert the balancer shafts into the block, then install

e Use liquid gasket, part No. 0Y740 - 99986. the retainer to the front balancer shaft and block.

® 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.

® 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.

REAR BALANCER
SHAFT

9. Apply liquid gasket to the block mating surface of
the right side cover, then install it on the cylinder
block.

RIGHT SIDE COVER:

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

11. Apply liquid gasket to the oil pump mating surface
of the block, then install the oil pump on the cylin-
der block.

o Apply grease to the lips of the oil seals.
Then, install the oil pump while aligning the
inner rotor with the crankshaft. When the pump
is in place, clean any excess grease off the crank-
shaft and the balancer shaft, then check that the
oil seal lips are not distorted.

Apply liquid gasket along
the broken line.

DOWEL PINS OIL PUMP:

Apply liquid gasket
to block mating surface.

12 N-m (1.2 kgf-m, 8.7 Ibf-ft}

ly liqui
Apply liquid gasket RIGHT SIDE COVER ﬁipbymﬂ“n".’iff et along
to the bolt threads.
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6x1.0mm
12 N-m (1.2 kgf-m, 8.7 Ibf-ft}
OIL SCREEN

BAFFLE PLATE
(F22B1 engine only)

GASKET
Replace.

O-RINGS
Apply engine oil.
Replace.

Apply liquid gasket to

biock mating surface.
12 N-m (1.2 kgf-m,

8.7 Ibf-ft)
Apply liquid gasket
to the bolt threads.

Apply grease to the seal lips.

12. Install the baffle plate, then install the oil screen.

13. Hold the front balancer shaft with a screwdriver,
then install the timing balancer belt driven pulley.

FRONT BALANCER SHAFT:

TIMING BALANCER BELT
DRIVEN PULLEY

SCREWDRIVER

MAINTENANCE HOLE

8 x 1.25 mm
29 N-m (3.0 kgf-m,
22 Ibf-ft)

14, Before installing the balancer driven gear and the
balancer gear case, apply molybdenum disulfide to
the thrust surfaces of the balancer gears as shown.

Apply molybdenum

disulfide. BALANCER SHAFT
DRIVEN GEAR
OlL PUMP
THRUST
WASHER
A\
S
fr=—=
Apply molybdenum
%, .
S disulfide.
t—‘

BALANCER BELT

BALANCER DRIVE GEAR
DRIVEN PULLEY

BALANCER GEAR CASE

15. Hold the rear balancer shaft with the special tool,
then install the balancer driven gear.

REAR BALANCER SHAFT:

REAR BALANCER
SHAFT BALANCER SHAFT
LOCK PIN
> O07LAG - PT20100
)

MAINTENANCE
HOLE

REAR BALANCER
NN SHAFT

[\ .
X2 AN
yi} 5’5\ %@ \/ B

el S

=<

DRIVEN GEAR

/

= L
/
MAINTENANCE BALANCER SHAFT

HOLE WASHER R Lock PIN
8 x 1.26 mm Replace. \07LAG - PT20100
25 N'm (2.5 kgf-m, 12 mm SEALING BOLT (cont'd)
18 ibf-ft) 29 N-m (3.0 kgf-m, 22 Ibf-ft)
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Crankshaft and Balancer Shafts

— Installation (cont’d)

16. Install the balancer gear case to the oil pump.

NOTE: Align the groove on the pulley edge to the
pointer on the gear case while holding the rear bal-
ancer with the special tool, then install the gear
case.

Apply engine oil.
Replace.

BALANCER DOWEL PIN
GEAR CASE

POINTER .
Align the groove

to pointer.

GROOVE

17. Check alignment of pointers after installing the gear
case.

POINTER ON THE PULLEY

/ POINTER ON
THE OIL PUMP

18. Install the oil pan.

NOTE: Clean the oil pan gasket mating surface.

Apply liqhid
gasket to here.

OIL PAN GASKET
Replace.

14 N-m (1.4 kgf-m,

10 Ibf-ft)
DRAIN BOLT
44 N-m (4.5 kgf-m,
33 Ibfft)

Do not overtighten.
19. Tighten the bolts and nuts as shown below.

Torque: 14 N-m {1.4 kgf-m, 10 Ibf-ft)

NOTE: Tighten the bolts and nuts in three steps
and torque them in a criss-cross pattern.
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— Inspection

Balancer Shafts

e,

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 firmly away from the dial
indicator, and zero the dial against the front end of
the balancer shaft, then pulf the balancer shaft firm-
ly back toward the indicator.

Front Balancer Shaft End Play
Standard (New): 0.10 - 0.40 mm
(0.004 - 0.016 in)

e 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 mm
{0.002 - 0.006 in}

o If end play is excessive, inspect the thrust wash-
er and thrust surfaces on the driven gear and oil
pump body.

NOTE: The thickness of the retainer (front) and
thrust washer (rear) are fixed and must not be
changed either by grinding or shimming.

Remove the balancer shafts (see page 7-12).
NOTE: Clean the balancer shafts.

Inspect the surface of the balancer shaft journal and
balancer bearing. :

Replace the bearing or balancer shaft if 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 with a new one.

NOTE: A mirror-like surface is normal.
Measure taper at the edges of each journal.

e The difference between measurements on each
journal must not exceed the standard.

Journal Taper
Standard (New): 0.005 mm (0.0002 in)

(cont’d)
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Balancer Shafts

— Inspection (cont’d)

6. Measure runout on 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 mm {0.001 in)
Service Limit:  0.03 mm (0.001 in)

DIAL INDICATOR
- Rotate two complete
revolutions.

Support with lathe type
tool or V-blocks.

7. Measure the diameters of the balancer shaft jour-
nals.

MEASURING POINTS

No. 3 SOURNAL

No. 2 JOURNAL

FRONT BALANCER
SHAFT No. 3 JOURNAL
No. 2 JOURNAL
REAR BALANCER No. 1 JOURNAL
SHAFT

Journal Diameter
Standard (New):
No. 1 journal:
Front: 42.722 - 42.734 mm
(1.6820 - 1.6824 in)
Rear: 20.938 - 20.950 mm
(0.8243 - 0.8248 in)
No. 2 journals front and rear:
38.712 - 38.724 mm
(1.5241 - 1.5246 in)
No. 3 journals front and rear:
34.722 - 34.734 mm
{1.3670 - 1.3675 in)

Service Limit:
No. 1 journal:
Front: 42.71 mm (1.681 in)
Rear: 20.92 mm (0.824 in)
No. 2 journals front and rear:
38.70 mm (1.524 in)
No. 3 journals front and rear:
34.71 mm {1.367 in)

Remove the crankshaft, the pistons and the other
parts from the block, then clean the balancer shaft
journal bearings in the block and the oil pump
housing with a clean shop towel.

Check the surface of the bearings; if there is wear,
damage or discoloration, replace the bearings or
the oil pump housing.
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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
{BLOCK)

No. 2 BEARING
(BLOCK)

DIAL GAUGE

DIAL GAUGE

No. 1 REAR BEARING
{OIL PUMP HOUSING)

11.

Bearing Inner Diameter
Standard (New):
No. 1 journals:

Front: 42.800 - 42.820 mm
(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 mm (1.686 in)
Rear: 21.02 mm (0.828 in)
No. 2 journals front and rear:
38.83 mm (1.529 in)
No. 3 journals front and rear:
34.83 mm (1.371 in)

Calculate the shaft-to-bearings oil clearances.
BEARING I.D. - JOURNAL 0O.D. = OlL CLEARANCE

Bearing-to-shaft Oil Clearance

Standard (New):

No. 1 front journal, No. 3 front and rear journals:
0.066 - 0.098 mm (0.0026 - 0.0039 in)

No. 2 front and rear journals:
0.076 - 0.108 mm (0.0030 - 0.0043 in)

No. 1 rear journal:
0.050 - 0.075 mm (0.0020 - 0.0030 in)

Service Limit:

No. 1 front journal, No. 3 front and rear journals:
0.12 mm (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)
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Balancer Shaft Bearings

— Replacement

The procedure shown below is used when using the
bearing replacement tool set (07LAF — PT20100).

CAUTION:

e Remove all attachment parts from the cylinder block
and lay it with its oil pan side up.

® Remove or reinstall bearings one at a time.

® Remove bearings from the transmission side to the
timing belt side and reinstall them in 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 B ATTACHMENT A

ATTACHMENT C GUIDE HRUST BEARING
SHAFT BASE | NUT

L |

GUIDE R
N
A
A
ATTACHMENT C

ATTACHMENT B

® Position of attachment fixing holes and guide marks
on the shaft.

AN C-RE B-IN B-RE C-IN A-RE

\@A‘“o e ‘«_J/Hn»\

1. Put the attachment with 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

STOPPER PIN

Align with the guide mark.

2. Hold the shaft end with a wrench and turn the nut
clockwise until the bearing comes off.

o 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.
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Installation:
Front No. 1 bearing
NOTE: Always use new bearings.

1. Set the resess of the bearing to the detent of the
attachment.

FRONT
No. 1 BEARING

ATTACHMENT A

Set here.

Attachment

Front No. 1 bearing: Attachment A

® The illustration shows the attachment points of the
special tools.

GUIDE SHAFT GUIDE ATTACHMENT A

S

NUT

2. Install the shaft positioning pin.

END DISK

POSITIONING PIN

3. Set the shaft so that the attachment pin is aligned

with the positioning hole in the end disc.

ATTACHMENT A

BEARING

PIN
POSITIONING
HOLE

H v H éf[gm
/0

} /XAV\ TN T
_j\_/,_{k—/ﬁ\/_lw_
=

THRUST
BEARING

=>

SHAFT DETENT

END DISK

NTTN

(cont’d)
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Balancer Shaft Bearings

5.

— Replacement (cont’d)

4.

Set the deten of the bearing to the groove of the
cylinder block.

BEARING

ATTACHEMENT A

POSITIONING PIN DETENT

Hold the end of the shaft with wrench and install
the bearing by turning the nut clockwise.

o 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

BEARING 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
NUT GUIDE GUIDE SHAFT

ATTACHMENT C

ATTACHMENT B
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2. Install the shaft positioning pin.

Front side Rear side

END DISK

POSITIONING PiN

3. Align the attachment with the guide 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

ATTACHMENT BOR C

4,

5.

Set the detent of the bearing to the groove of the
cylinder block.

GROOVE

DETENT

BEARING  ATTACHMENTBORC

Hold the end of the shaft with wrench and install
the bearing by turning the nut clockwise.

e Do not rotate the shaft.
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Engine Lubrication

Special Tools ........ccccccevevvnnnnne
lllustrated Index ......................

Engine Oil

Inspection .............c..eceeeuee.
Replacement ........................

Oil Filter

Replacement ........................

Oil Pressure

Testing ...cocoevecccciiciicceeen,

Oil Pump

Overhaul ........cocoovvvievernennns



Special Tools

Ref. No. Tool Number Description Qty Page Reference
©) 07LAG - PT20100 Balancer Shaft Lock Pin 1 8-11
®@ 07406 - 0030000 Qil Pressure Gauge Attachment 1 8-7
® 07506 — 3000000 Oil Pressure Gauge 1 8-7
@ 07746 — 0010300 Driver Attachment, 42 x 47 mm 1 8-10
® 07746 - 0010400 Driver Attachment, 52 x 55 mm 1 8-10
® 07749 - 0010000 Handle Driver 1 8-10
) 07912 - 6110001 Qil Filter Wrench 1 8-6

@®®
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o
lHlustrated Index I@]

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. 0Y740 - 99986.
e Clean the oil control orifice before installing.
e 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 mm
25 N-m (2.5 kgf-m, 18 Ibf-ft)
BALANCER DRIVEN OIL PUMP
GEAR Overhaul, page 8-8
FRONT TIMING THRUST Inspection, page 8-9
BALANCER BELT WASHER  Apply liquid gasket to
DRIVEN PULLEY block mating surface.
8 x1.25 mm O-RINGS
29 N'm (3.0 kgf-m, Replace.
22 Ibfft)
OIL CONTROL ORIFICE
(Except F22B1 engine)
Clean.
O-RING
(Except F22B1 engine)
Replace.
ENGINE OIL PRESSURE SWITCH
18 N-m (1.8 kgf-m, 13 Ibf-ft)
BALANCER 1/8 in. BSPT (British
GEAR CASE standard pipe taper)
O-RING 28 threa'ds/!nch. Use
8 x 1.25 mm Replace. proper liquid sealant.
25 N-m (2.5 kgf-m, 18 Ibf-ft)
—«— OIL FILTER
DOWEL Replacement, page 8-5
PIN
DOWEL PIN ASS OIL SCREEN

GASKET

g Apply liquid
Replace.
6x 1.0 mm = ;

OIL PAN GASKET
Replace.

6 x 1.0 mm
14 N-m (1.4 kgf-m, 10 Ibf-ft)

/%%\WASHER

OiL PAN

Replace.

DRAIN BOLT
14 x 1.5 mm
44 N-m (4.5 kgf-m, 33 Ibf-ft)
Do not overtighten.
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Engine Oil

— Inspection — Replacement
1. Check engine oil with the engine off and the car CAUTION: Remove the drain bolt carefully while the
parked on level ground. engine is hot; the hot oil may cause scalding.
2. Make certain that the oil level indicated on the dip- 1. Warm up the engine.

stick is between the upper and lower marks.

2. Drain the engine oil.

3. If the level has dropped close to the lower mark,
add oil until it reaches the upper mark.

CAUTION: Insert the dipstick carefully to avoid
bending it.

7
— DIPSTICK

DRAIN BOLT WASHER
44 N-m (4.5 kgf-m, 33 Ibf-ft) Replace.
Do not overtighten.

ot pPPER

3. Reinstall the drain bolt with a new washer, and refill
with the recommended oil.

jafl___ ) OWER

CAUTION: Do not overtighten the drain bolt.

Requirement Always use a fuel-efficient oil is that says
“API Service SG or SH”.
SAE Viscosity: See chart next page.

Capacity Except F22B1 engine:

3.5¢ (3.7 US gt, 3.1 Imp qt}
at oil change.

3.8¢ (4.0US qt, 3.3 Imp qt)
at oil change including filter.
49¢ (5.2US qt, 4.3 Imp qt)
after engine overhaul.
F22B1 engine:

4.0¢ (4.2 US qt, 3.5 Imp qt)
at oil change.

43¢ (4.5 US qt, 3.8 Imp qt)
at oil change including filter.
5.6 ¢ (5.9 US gt, 4.9 Imp qt)
after engine overhaul.

Change Every 10,000 km (6,000 miles) or 6 {12*3)
interval months

*3: European models
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Oil Filter ey

— Replacement

Select the oil for the car

according to this cart: ® After the engine has been run, the exhaust pipe will
be hot; be careful when working around the exhaust
pipe.

e Be careful when loosening the drain bolt while the
engine is hot. Burns can result because the oil tem-
perature is very high.

1. Remove the oil filter with the special oil filter
wrench.

2. Inspect the threads and rubber seal on the new fil-
-30 -20 -10 0 10 20 30 4&0°C ter. Wipe off the seat on engine block, then apply a
light coat of oil to the filter rubber seal.

L J
-20 0O 20 40 60 80 100°F

Ambient Temperature NOTE: Use only filters with a built-in bypass sys-
tem.
4. Fill the engine with oil up to the specified level, run 7 E Apply oil to rubber seal
. . . before installing.
the engine for more than 3 minutes, then check for oil
leakage.

S (=)
D

0 . ‘.

SE

UG .

Inspect threads and
rubber seal surface.

FRANCE-MADE oil filter:

Apply oil to rubber seal
before installing.

Inspect threads and
rubber seal surface. (cont’'d)
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Oil Filter

— Replacement (cont’d)

3. Install the ail filter by hand.

4. After the rubber seal seats, tighten the oil filter
clockwise with the special tool.

Tighten: 7/8 turn clockwise.
Tightening torque: 22 N-m (2.2 kgf-m, 16 Ibf-ft}

FRANCE-MADE oil filter:
Tighten: three quarter turn clockwise.
Tightening torque: 22 N-m (2.2 kgf-m, 16 Ibfft)

CAUTION: Instaliation using other than the above
procedure could result in serious engine damage
due to oil leakage.

OIL FILTER WRENCH
07912 — 6110001

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 explains the procedure for tightening fii-
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, 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.

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
seal is seated.

Number when rubber
seal is seated

Number after tightening | 8 (1 {2 {3 |4 {516 |7

FRANCE-MADE oil filter:

Number when rubber seal is seated 112134

Number after tightening 4(1(2]|3

5. After installation, fill the engine with oil up to the
specified level, run the engine for more than 3 min-
utes, then check for oil leakage.
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Oil Pressure

’— Testing

If the oil pressure warning light stays on with the engine
running, check the engine oil level. If the oil level is cor-
rect:

1. Connect a tachometer.

2. Remove the engine oil pressure switch and install
an oil pressure gauge.

3. Start the engine. Shut it off immediately if the
gauge registers no oil pressure. Repair the problem
before continuing.

4. Allow the engine to reach operating temperature
(fan comes on at least twice). The pressure should
be:

Engine Oil Temperature: 80°C (176°F)
Engine Oil Pressure:

At Idle: 69 kPa (0.7 kgf/cm?, 10 psi)
minimum

At 3,000 rpm (min-"): 340 kPa (3.5 kgf/cm?, 50 psi)
minimum

e If oil pressure is within specifications, replace the
oil pressure switch and recheck.

e If oil pressure is NOT within 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
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Oil Pump

— Overhaul

NOTE:

® Use new O-rings when reassembling.

® Apply oil to O-rings before installation.

® Use liquid gasket, Part No. 0Y740 — 99986.

® The rotors must be installed to the same direction in order.

® After reassembly, check that the rotors move without binding.

PUMP HOUSING
Inspection, page 8-9
Apply liquid gasket
to mating surface of
the cylinder block
when installing.

6 x 1.0 mm
12 N-m (1.2 kgf-m, 8.7 Ibf-ft)
Apply liquid gasket
to the bolt threads.

DOWEL PIN

SPRING

OIL SEALS
Installation, page 8-10
Replace.

6x1.0 mm
- 7 N-m (0.7 kgf-m, 5.1 Ibf-ft)

OUTER ROTOR
Inspection, page 8-9

O-RINGS
Replace.

INNER ROTOR
Inspection, page 8-9

PUMP COVER

RELIEF VALVE

Valve must slide freely
in housing bore.
Replace if scored.

SEALING BOLT
39 N-m (40 kgf-m,
29 Ibf-ft)
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— Removal/Inspection/Installation

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 timing belt and the timing balancer belt
{see page 6-19).

4. Remove the timing belt tensioner and the timing
balancer belt tensioner.

5. Remove the timing belt drive pulley and the timing
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 oil pump as-
sembly.

OiL PUMP

DOWEL PIN

O-RINGS
Replace.

A N
RS
)

N

S
3
&

GASKET
Replace.

OIL SCREEN

10. Check the inner-to-outer rotor radial clearance on

9. Remove the screws from the pump housing, then
separate the housing and cover. '

the pump rotor.
Inner Rotor-to-Outer Rotor Radial Clearance

Standard (New): 0.02 - 0.16 mm (0.001 - 0.006 in)
Service Limit:  0.20 mm (0.008 in)

INNER ROTOR OUTER ROTOR

— 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 on the
pump rotor.

Housing-to-Rotor Axial Clearance

Standard (New}: 0.02 - 0.07 mm {0.001 - 0.003 in)
Service Limit:  0.12 mm (0.005 in)

PUMP HOUSING OUTER ROTOR

— If the housing-to-rotor axial clearance exceeds
the service limit, replace the set of inner and
outer rotors and/or the pump housing.

(cont’d)
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Oil Pump

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 oil 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
07749 - 0010000

DRIVER ATTACHMENT, 52 x 55 mm
07746 - 0010400

— Removal/Inspection/Installation (cont’d)

HANDLE DRIVER
07749 - 0010000

DRIVER ATTACHMENT, 42 x 47 mm
07746 - 0010300

16. Reassemble the oil pump, applying liquid thread
tock 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:

e Use liquid gasket, Part No. QY740 - 99986.

e Check that the mating surfaces are clean and dry
before applying liquid gasket.

o Apply liquid gasket evenly, in a narrow bead cen-
tered on the mating surface.

e To prevent leakage of oil, apply liquid gasket to
the inner threads of the bolt holes.

® Do not install the parts if 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 to the oil pump and install it.

e 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.
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6x1.0mm

12 N'm (1.2 kgf-m, 8.7 Ibf-ft)
Apply liquid gasket to the
bolt threads.

Apply grease
to the seal lips.
OIL PUMP
Apply liquid gasket
to block mating surface.

O-RINGS
Apply engine ail.
Replace.

GASKET
Replace.

6 x 1.0 mm
12 N'm (1.2 kgf-m,

OIL SCREEN 8.7 Ibf-ft)

20. Install the baffle plate (F22B1 engine only).
21. Install the oil screen.

22. Hold the front balancer shaft with a screwdriver,
then install the timing balancer belt driven pulley.

FRONT BALANCER:

TIMING BALANCER BELT

DRIVEN PULLEY MAINTENANCE HOLE

29 N'm (3.0 kgf-m, 22 Ibf-ft)

23. Before installing the balancer driven gear and the
balancer gear case, apply molybdenum disulfide to
the thrust surfaces of the balancer gears, as shown.

BALANCER DRIVEN
GEAR

Apply molybdenum
disulfide.

N\

Apply molybdenum
disulfide.

) m——
) o
r—

BALANCER DRIVE
GEAR

24. Hold the rear balancer shaft with the special tool,
then install the balancer driven gear.

REAR BALANCER:

REAR BALANCER
SHAFT

BALANCER SHAFT
LOCK PIN
07LAG - PT20100

SHAFT

MAINTENANC BALANCER SHAFT
HOLE WASHER LOCK PIN
8 x 1.25 mm Replace. 07LAG - PT20100

25 N'm (2.5 kgfm, 12 mm SEALING BOLT

18 ibfft) 29 N-m (3.0 kgf-m, 22 Ibf-ft) {cont’d)
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Oil Pump

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 with the special tool, then install the gear
case.

8 x1.25 mm
25 N-m (2.5 kgf-m,
18 Ibf-ft)

Apply engine oil.
Replace.

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

— Removal/Inspection/Installation (cont’d)

27. Install the oil pan.

NOTE: Clean the oil pan gasket mating surface
before installing.

Apply liquid
gasket here.

OIL PAN GASKET
Replace.

OIL PAN
WASHER
Replace. 6 x 1.0 mm
14 N-m (1.4 kgf-m,
10 Ibf-ft)
DRAIN BOLT

44 N-m (4.5 kgf-m, 33 Ibf-ft)
Do not overtighten.

28. Tighten the bolts and nuts as shown below.

Torque: 14 N'm (1.4 kgf-m, 10 Ibf-ft)

NN v

TK\)
i@—_') ﬁ
JoU )

NOTE: Tighten the bolts and nuts in three steps
and torque them in a crisscross pattern.
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Intake Manifold/Exhaust System

Intake Manifold

Replacement ........ccccoovvviieniiieniccenireennns 9-2
Exhaust Manifold
Replacement ............cccoerrrrrreninicicennn, 9-3

Exhaust Pipe and Muffler
Replacement ............cccooerrrrrrrreniciennnn. 9-5



Intake Manifold

r Replacement

NOTE: Use new 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.

Check the FIA chamber
JECTION .
8x1.25 mm :?RE:_F:X) CONTROL and clean |f necessary
22 N'm (1.2 kgf-m, SOLENOID VALVE (F22B1 engine only).
16 Ibfft) 6x1.0mm /' (F22B1 engine only)
12 N‘'m (1.2 kgf-m,
6 x 1.0 mm 8.7 Ibfft) INTAKE MANIFOLD
12 N-m (1.2 kgf-m, CHAMBER
8.7 Ibf-ft) Replace if cracked or
if mating surfaces are
BOOST S damaged. U
CHAMBER e S
GASKET : A S~
Replace. S

O-RING
Replace.

GASKETS O-RING
INTAKE AIR Replace. Replace.
TEMPERATURE THROTTLE BODY
(IAT) SENSOR
18 N-m (1.8 kgf-m,

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

8 x1.25 mm m @ 16 Ibf-ft)
22 N'-m (2.2 kgf-m

. O] = | [
YA ()
16 Ibf4t) \ ) e FAST IDLE THERMO VALVE
8 x 1.25 mm
o— 22N-m (2.2 kgtm,
Replace.

16 Ibf-ft)

:&Lg) A\u/l:L(\ZIOENTROL EXHAUST GAS
RECIRCULATION
EGR CHAMBER (EGR) VALVE
6x 1.0 mm 2oy S GASKET
R ; -
12 N-m (1.2 kgf-m, . T Replace.
8.7 Ibf-ft)
6 x1.0 mm

PLATE/GASKET
Replace.

12 N'm (1.2 kgf-m,
8.7 lbf-ft)

22 N‘-m (2.2 kgf-m,
16 Ibf-ft)

O-RING THERMOSTAT
Replace. HOUSING
INTAKE MANIFOLD 8x1.25 mm
Replace if cracked or 22 N'm (2.2 kgf-m,
if mating surfaces are 8 x 1.25 mm 16 Ibf-ft)
damaged. 22 N-m (2.2 kgf-m,

Check the FIA port and clean 16 Ibf-ft)

INTAKE MANIFOLD BRACKET
if necessary (F22B1 engine only). :
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Exhaust Manifold I'g]

— Replacement

NOTE: Use new gaskets and self-locking nuts when reassembling.
CAUTION:

o Check for folds or scratches on the surface of the gasket.

o Replace with a new gasket if damaged.

F22B2 engine:

SELF-LOCKING NUT

8 x 1.25 mm
GASKET 31 N-m (3.2 kgf-m, 23 Ibf-ft}
Replace. Replace.

EXHAUST MANIFOLD

HEATED OXYGEN
SENSOR (HO2S)

44 N-m {4.5 kgf-m, 33 Ibf-ft)
Be careful not to damage.

EXHAUST MANIFOLD
BRACKET

‘/wmms

HO2S
CONNECTOR

COVER

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

22 N'm (2.2 kgf-m, 16 Ibf-ft)

(cont'd)
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Exhaust Manifold

’— Replacement (cont’d)

NOTE: Use new gaskets and self-locking nuts when reassembling.
CAUTION:
® Check for folds or scratches on the surface of the gasket.

e Replace with a new gasket if damaged.

Except F22B2 engine:

GASKET
Replace.

EXHAUST MANIFOLD

COVER

\ o
\ /"'f;'.;
SELF-LOCKING NUT

8 x 1.25 mm

31 N'm (3.2 kgf-m,
23 Ibf-ft) WASHERS

Replace.

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

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

EXHAUST MANIFOLD
BRACKET

94
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Exhaust Pipe and Muffler I@]

— Replacement

NOTE: Use new gaskets and self-locking nuts when reassembling.

F22B2 engine:

HEAT SHIELD

MUFFLER

EXHAUST PIPE TIP

ms. ? HEAT SHIELD

SELF-LOCKING NUT 6x1.0mm

- .9 kgf-m,
33 N'm (3.4 kgf-m, z:\t‘,fnf‘t)‘o 9 kgf-m
25 Ibf-ft) =
Replace. 2\ ‘;
,e’ GASKET
a T3 Replace.
3 v"u,,g)'. R 8 /
HEAT SHIELD = - N &
e 8x 1.25 mm
23 N'm (2.3 kgf-m,
17 ibf-ft)
Replace.

Tighten the flange nuts
in steps, alternating
side-to-side.

EXHAUST PIPE B

10 x 1.25 mm 8 x 1.25 mm
38 N-m (3.9 kgf-m, 23 N'm (2.3 kgf-m, 17 |bf-ft} HEAT SHIELD
28 Ibf-ft) Replace.

Tighten the flange nuts
in steps, alternating
GASKET side-to-side.
T
Replace. @

EXHAUST PIPEA ———» 3 ‘ =" GASKET

Replace.
SELF-LOCKING NUT
10 % 1.25 mm
54 N'm (5.5 kgf-m,
40 1bf-ft) GASKETS
Replace. Replace. THREE WAY
8 x 1.25 mm CATALYTIC CONVERTER (TWC}

SELF-LOCKING NUT 23 N-m {2.3 kgf-m,

8 x 1.25 mm 17 Ibf-ft)

18 N-m (1.8 kgf-m, Replace.

13 Ibf-ft) Tighten the flange nuts in steps,

Replace. alternating side-to-side. 8 x 1.25 mm

23 N-m (2.3 kgf-m, 17 Ibf-ft)
6 x 1.0 mm

9 N-m (0.9 kgf-m, 6 Ibf-ft)
(cont’'d)
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Exhaust Pipe and Muffler

— Replacement (cont’'d)

NOTE: Use new gaskets and self-locking nuts when reassembling.

F20B3, F22B5 engines:
HEAT SHIELD MUFFLER

6 x 1.0 mm
9 N-m (0.9 kgf-m, 6 Ibf-ft)

EXHAUST PIPE
TIPS

GASKET
Replace.

8 x 1.25 mm

23 N'm (2.3 kgf-m, 17 Ibf-ft)
Replace.

Tighten the flange nuts

in steps, alternating
side-to side.

SELF-LOCKING NUT
33 N'-m (3.3 kgf-m,
25 Ibfft)
Replace.

44 N'-m (4.3 kgf-m,
33 Ibf-ft)

10 x 1.25 mm

38 N-m (3.9 kgf-m,
28 Ibft)

GASKETS%

Replace.

GASKET
Replace.

GASKET

N /' Replace.
J TWC

SELF-LOCKING NUT

34 N (55 kg gax'\':.ZS(rzn:;n kgf-m, 17 Ibfft)
54 N-m (5.5 kgf-m, MID PIPE ‘m (2.3 kgf-m, .
40 Ibf-Ft) SELF-LOCKING NUT
Replace. 8 x 1.25 mm

]2 ::,"f'_?t)“'s kgtm, 8x 1.25 mm

Replace. 23 N'm (2.3 kgf-m, 17 Ibf-ft)

Replace.
Tighten the flange nufs in
steps, alternating side-to-side.
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F22B1 engine:

6 x 1.0 mm HEAT SHIELD

9 N-m (0.9 kgf-m,
6 Ibf-ft)

MUFFLER

EXHAUST PIPE TIPS

HEAT SHIELD

6x1.0mm

9 N'm (0.9 kgf-m, 6 Ibf-ft}
SELF-LOCKING NUT

33 N'm (3.4 kgf-m,

25 Ibf-ft) HEAT SHIELD GASKET

Replace. /Replace.
8 x 1.25 mm
23 N-m (2.3 kgf-m, 17 Ibf-ft)
Replace.

Tighten the flange nuts
in steps, alternating
side-to-side.

HEATED
OXYGEN SENSOR (HO2S) HAUST PIPE B
44 N'm (4.5 kgf-m, 33 Ibf.ft) EX s
HEAT SHIELD
10 x 1.25 mm

38 N-m (3.9 kgf-m,
28 Ibf-ft)

GASKETsd%

Replace.

TWC

GASKETS
Replace.

GASKET
Replace.

EXHAUST ——— ™
PIPE A

SELF-LOCKING NUT HEAT SHIELD

10 x 1.25 mm 8x.1.25 mm
54 N'm (5.5 kgf-m, SELF-LOCKING NUT 23 N'm (2.3 kgf-m, 17 Ibf-ft)
40 Ibtft) 8 x 1.25 mm @,
Replace. 18 N-m (1.8 kgf-m, 8x1.25 mm MID PIPE
13 Ibfft) 23 N-m (2.3 kgf-m, 17 Ibf-ft)
Replace. Replace.

Tighten the flange nuts in steps,
alternating side-to-side.
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Cooling

Radiator
INustrated Index .........ccooooiiiiiiiannnnnnne 10-2
Replacement ...........ccccoeiiiieniniininnneee. 10-4
Engine Coolant Refilling
and Bleeding .........c.coovvevreiiiiinnne. 10-5
Cap Testing ...cccooeveeeiriiiiiicnccrcceeeee, 10-6
Testing ...coociiiriiiiicc e, 10-6
Thermostat
Replacement ...........cccoiiiniiriiiiiinnnnennn. 10-7
Testing ....ccccveviiieeecric e 10-7
Water Pump
lllustrated Index ........c.ccoeiiveiiincinnnnnns 10-8
Inspection .......ccociiiiiiiici e 10-9

Replacement .........ccooeveeiieivieiiinnnen e, 10-9



Radiator

Hlustrated Index

System is under high 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/ (7.4 US qt, 6.1 Imp qt)
A/T:6.87¢ (7.3 US qt, 6.0 Imp qt)
Reservoir capacity: 0.6 ¢ (0.6 US qt, 0.5 Imp qt)

AUTOMATIC TRANSMISSION UPPER

FLUID (ATF) COOLER HOSE RADIATOR HOSE
Refer to section 14 when

installing.

CONDENSOR
FAN SHROUD

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

6 x 1.0 mm
7 N-m (0.7 kgf-m,
5 Ibf-ft)

RADIATOR FAN SHROUD

10-2

FAN MOTOR

CAUTION: When pouring engine coolant, be sure to
shut the relay box lid and not to spill coolant on the
electrical parts or the painted portion. If any coolant
spills, rinse it off immediately.

NOTE:

e Check all cooling system hoses for damage, leaks or
deterioration and replace if necessary.

® Check all hose clamps and retighten if necessary.

® Use new O-rings when 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
low pressure water.

RADIATOR CAP
Pressure testing, page 10-6

Replace.

%
ATF COOLER
HOSE

COOLANT
RESERVOIR

DRAIN PLUG

SELF-LOCKING NUT

A: 4.4 N-m (0.45 kgf-m,
3.3 Ibf-ft)

B: 5.4 N-m (0.55 kgf-m,
4.0 Ibf-ft)

Replace.

LOWER
RADIATOR HOSE

A: TOYO RADIATOR manufactured radiator.
B: NIPPONDENSO manufactured radiator.



Engine Hose Connections:

IDLE AIR CONTROL FAST IDLE POSITIVE CRANKCASE
(1IAC) VALVE THERMO VALVE VENTILATION (PCV) PIPE

O-RING
Replace.

BYPASS HOSE

— ﬂ HOUSING
O-RING
Replace.
HEATER INLET
CONNECTING PIPE HOSE
8x1.25 mm
HEATER OUTLET 22 N-m (2.2 kgf-m, 16 Ibf-ft}
HOSE
8 x1.25 mm
22 N'm (2.2 kgf-m, HEATER VALVE
16 Ibf-ft)

HEATER INLET
HOSE

THERMOSTAT
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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 pull up
the radiator.

UPPER RADIATOR

RADIATOR
FAN SHROUD

RELAY BRACKET

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

6x 1.0 mm
7 N'm (0.7 kgf-m, 5 |bf-ft)

5. Remove the fan shroud assemblies and other parts
from radiator.

Install the radiator in the reverse order of removal:

NOTE: .
® Set the upper and lower cushions securely.
e Fill the radiator with engine coolant and bleed

the air.

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

RESERVOIR HOSE

6x1.0mm HOSE UPPER BRACKET
7 N'm {0.7 kgf'm, AND CUSHION
5 Ibf-ft)
RADIATOR 2:?'”0“
ATF COOLER HOSE
Refer to section 14
when installing.
CONDENSOR ° =S
FAN SHROUD

COOLANT

DRAIN
RESERVOIR

PLUG

[a}

LOWER CUSHION

O-RING
Replace.
FAN MOTOR
CONNECTOR
6x1.0mm
9.8 N-m (1.0 kgf-m,
7.2 Ibf-ft) LOWER RADIATOR

HOSE
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1.

— Engine Coolant Refilling and Bleeding

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.

Set the heater temperature lever or control dial to
maximum heat.

When the radiator is cool, remove the radiator cap.
Loosen the drain plug, and drain the coolant.

Remove the drain bolt from the rear side of the
cylinder block to drain the block.

Apply liquid gasket to the drain bolt threads, then
reinstall the bolt with a new washer and tighten it
securely.

Tighten the radiator drain plug securely.

Remove, drain and reinstall the reservoir. Fill the
tank halfway to the MAX mark with water, then up
to the MAX mark with antifreeze.

Mix the recommended antifreeze with an equal
amount of water in a clean container.

NOTE:

® Use only genuine Honda antifreeze/coolant.

o For best corrosion protection, the coolant con-
centration must be maintained year-round at
50% minimum. Coolant concentrations less than
50% may not provide sufficient protection
against corrosion or freezing.

e Coolant concentrations greater than 60 % will
impair cooling efficiency and are not recom-
mended.

CAUTION:

® Do not mix different brands of antifreeze/
coolants.

o 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 ¢ (0.6 US gt, 0.5 Imp qt)).

M/T:5.47 (5.7 US qt, 4.8 Imp qt)
A/T:5.3( (5.6 US qt, 4.7 Imp qt)

riy

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 kgf-m, 7 Ibf-ft)

WASHER
Replace. DRAIN BOLT
83 N-m (8.5 kgf-m, 61 Ibf-ft)
Apply liquid gasket to the
bolt threads when installing.
9. With the radiator cap off, start the engine and let it

10.

run until warmed up (radiator fan comes on at least
twice). Then, if necessary, add more coolant mix to
bring the level back up to the bottom of the filler
neck.

Put the radiator cap on tightly, then run the engine
again and check for leaks.
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Radiator

— Cap Testing

1. Remove the radiator cap, wet its seal with engine
coolant, then install it on the pressure tester.

2. Apply a pressure of 93 — 123 kPa (0.95 - 1.25 kgf/
cm?, 14 - 18 psi).

3. Check for a drop in pressure.

4. If the pressure drops, replace the cap.

RADIATOR PRESSURE TESTER
COMMERCIALLY AVAILABLE

RADIATOR

SMALL ADAPTOR
COMMERCIALLY AVAILABLE
KE-30-5*'

H-901122 - 09 *2

*1: TOYO RADIATOR manufactured radiator.
*2: NIPPONDENSO manufactured radiator.

— Testing

1. Wait until the engine is cool, then carefully remove
the radiator cap and fill the radiator with engine
coolant to the top of the filler neck.

2. Attach the pressure tester to the radiator and apply
a pressure of 93 - 123 kPa (0.95 - 1.25 kgf/cm?, 14 —
18 psi).

3. Inspect for engine coolant leaks and a drop in pres-
sure.

4. Remove the teater and reinstall the radiator cap.

NOTE: Check for engine oil in the coolant and/or
coolant in engine oil.

RADIATOR PRESSURE
TESTER
COMMERCIALLY AVAILABLE

SMALL ADAPTOR
COMMERCIALLY AVAILABLE
KE~-30-5*"

/H - 901122 - 09 *2

*1: TOYO RADIATOR manufactured radiator.
*2: NIPPONDENSO manufactured radiator.
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Thermostat *

— Replacement

NOTE: Use new O-rings when reassembling.

PIN

THERMOSTAT
COVER

6 x 1.0 mm
THERMOSTAT 12 Nem (1.2 kgfm,
HOUSING 8.7 Ibf-ft)
THERMOSTAT
Install with pin up.
RUBBER SEAL
Replace.
6 x 1.0 mm
12 N'm (1.2 kgf-m,
8.7 Ibfft)
— Testing
Replace the thermostat if it is open at room tempera-
ture.
To test a closed thermostat: THERMOMETER
1. Suspend the thermostat in a container of water as
shown.
2. Heat the water and check the temperature with a
thermometer. Check the temperature at which the
thermostat first opens, and at which it is fully open.
THERMOSTAT

CAUTION: Do not let the thermometer touch the
bottom of hot container.

3. Measure lift height of the thermostat when fully
open.

STANDARD THERMOSTAT

Lift height: above 8.0 mm (0.31 in.)
Starts opening: 76 - 80°C (169 — 176°F)
Fully open: 90°C (194°F)
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Water Pump

Hlustrated Index

NOTE: Use new O-rings when reassembling.

O-RING
Replace.

O-RING
Replace. 8 x 1.25 mm

22 N-m (2.2 kgf-m, 16 Ibf-ft)

ENGINE COOLANT
TEMPERATURE (ECT)

SENSOR
18 N'm (1.8 kgf-m,
13 Ibf-ft)
ECT GAUGE
SENDING UNIT
9 N-m (0.9 kgf-m, ECT SWITCH A
7 Ibf-ft) Replace. 27 N-m (2.8 kgf-m,
20 1bfft)
O-RING
Replace.
ECT SWITCH B
24 N-m (2.4 kgf-m,
17 Ibf-ft)
‘0““6)\\ = &
9\\=i‘
4
WATER PUMP P s’\))»g\y
Inspection, —3 'ﬁ@ﬁ))“
page 10-9 “ \\‘!ﬁ’
Replacement, & ~ L’) @ 8 x 1.25 mm
page 10-9 v\\'» 22 N'm (2.2 kgf-m,
,‘i 16 Ibf-t)
THERMOSTAT
HOUSING
d o/
@ O-RINGS
Replace.
8x1.25 mm
22 N'm (2.2 kgf-m,
16 Ibf-ft)
CONNECTING PIPE
O-RINGS
: Replace.

6x 1.0 mm
12 N'm (1.2 kgf-m, 8.7 Ibf-ft)
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— Inspection — Replacement
1.  Remove the timing belt (see page 6-19). 1. Remove the timing belt (see page 6-19).
2. Check that the water pump pulley turns counter- 2. Remove the camshaft pulley and the back cover
clockwise. (see page 6-31).
3. Check for signs of seal leakage. 3.  Remove the water pump by removing five bolts.
NOTE: A small amount of “weeping” from the NOTE: Inspect, repair and clean the O-ring groove
bleed hole is normal. and mating surface with the cylinder block.

Replace.

BLEED HOLES WATER PUMP

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

4. Install the water pump in the reverse order of re-
moval. ’

BLEED HOLE RUBBER SEAL NOTE:
Apply liquid gasket e Keep the O-ring in position when installing.

to the water pump . .
mating surface. e Clean the spilied engine coolant.
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Fuel and Emissions

Special TOOIS ....coiviiieiiiiiiiiiiire e,
Component Location
INAEeX .o e
System Description
Vacuum Connections ........c.c..cecevinnnnnnnns
Electrical Connections ..............ccccvceunenes
Troubleshooting
Troubleshooting Guide .................cc.oueeet
Self-diagnostic Procedures ....................
How to Read Flowcharts .......................
PGM-FI System
System Description ...........ccccevveiiininnnne.
Troubleshooting Flowcharts
Engine Control Module ..........................
Heated Oxygen Sensor ..............cceceunenes
Heated Oxygen Sensor Heater ...............
Fuel Supply System .........cccoevviiiniicinnnnns
Manifold Absolute Pressure
£37:1 1 1Yo ] S S
Top Dead Center/Crankshaft Position/
Cylinder Position Sensor ...................
Engine Coolant Temperature Sensor .......
Throttle Position Sensor ........................
Intake Air Temperature Sensor ...............
Ignition Output Signal ...............c.ceeeeee.
Vehicle Speed Sensor ..............ccovvnennens
Electrical Load Detector .............cceneeennt
Barometric Pressure Sensor ...................
A/T FlL Signal A/B .....coviiiiiiiiiiiiiieienens
Idle Control System
System Troubleshooting Guide ..............
System Description .........cccciiiiiiiiiiiiinnnn
Troubleshooting Flowcharts
Idle Air Control Valve .......................
Starter Switch Signal ........................
Air Conditioning Signal .....................
Alternator FR Signal .........................
Automatic Transaxle (A/T) Gear
Position Signal ..................onL
Brake Switch Signal ...................c...lL
Power Steering Pressure Switch
Signal ....ooooiiiii
Fast Idle Thermo Valve .........................
Idle Speed Setting .........cooovvvviciicinrnninnns

Fuel Supply System
System Troubleshooting Guide ..............
Fuel Lines .....cooviiiiiiiiiiiiiiicie e
System Description ..........ccooiiiiiiinnn
Fuel Pressure
Fuel Injectors ...
Fuel Injection Air Control System ...........
Injector Resistor .........c.ccoceviviiniiinnnnnnns
Fuel Pressure Regulator ............cccvcveneenn
Fuel Filter .......cccoiiiiiiiiiiiii i
Fuel PUMP ... e
PGM-Fl Main Relay ..............c.ooeevini,
Fuel Tank ......cccoiviiniiiiiiiiiiinicneees

Intake Air System
System Troubleshooting Guide ..............
System Description ..........c.cociiiiiiciinn
Air Cleaner ..........ccocovviiiiiiiiiiiicricninanens
Throttle Cable ...........cccoeiiiiiiiiiiiiinnaen
Throttle Body ......ccccovviiiiiiiiiiiiiiinieans
Intake Air Resonator Control System ......
Intake Manifold ...........ccccceviiiiiiininnnes

Emission Control System
System Troubleshooting Guide ..............
System Description ............cociviiiiiinnnnnn.
Tailpipe Emission .........ccoceiiiiiiiieiiininnne
Three Way Catalytic Converter ..............
Exhaust Gas Recirculation System .........
Positive Crankcase Ventilation System ....
Evaporative Emission Controls ...............




Special Tools

Ref. No Tool Number Description Qty Remarks
@ O07LAA—PT50101 Oxygen Sensor Socket Wrench 1
@ 07LAJ—PT30100 Test Harness 1
or
O7LAJ—PT3010A 1
® 07PAZ—-0010100 SCS Short Connector 1
@ 07406 —0040001 Fuel Pressure Gauge Set 1
@®-1 07406—0040100 Pressure Gauge (1 Component Tools
@-2 07406 — 0040201 Hose Assy (1) P
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Component Locations e

Index

F22B1 engine:

MANIFOLD ABSOLUTE

PRESSURE (MAP)
THROTTLE POSITION (TP) SENSOR SENSOR IDLE AIR CONTROL (IAC} VALVE

Troubleshooting, page 11-46 Troubleshootin Troubleshooting, page 11-61
page 11-39
TE AT
EVAPORATIVE EMISSION (EVAP) e AIR TEMPERATURE (IAT)
PURGE CONTROL SOLENOID VALVE leshooti 11-48
Troubleshooting, page 11-123 Troubleshooting, page 4
ELECTRICAL FUEL INJECTION AIR ({FIA)
LOAD CONTROL SOLENOID VALVE
DETECTOR Troubleshooting, page 11-87
(ELD)
Troubleshooting,
page 11-54 INJECTOR RESISTOR
Testing, page 11-89
/ EXHAUST GAS
RECIRCULATION (EGR)
&} = SN
" S

VACUUM CONTROL
VALVE
Troubleshooting,
page 11-114

INTAKE AIR
RESONATOR
(IAR) CONTROL
SOLENOID VALVE
Troubleshooting,
page 11-107

=
4

s

2y o)

\ —’_—J‘/ / A
TOP DEAD CENTER/CRANKSHAFT 7 J/Q EXHAUST GAS RECIRCULATION

POSITION/CYLINDER POSITION 1 {EGR) CONTROL SOLENOID
(TDC/CKP/CYP) SENSOR VALVE
Troubleshooting, page 11-42 Troubleshooting,

page 11-114

IGNITION CONTROL MODULE {ICM)
Troubleshooting, page 11-50 POWER STEERING
PRESSURE (PSP) SWITCH
Troubleshooting, page 11-71

ENGINE COOLANT TEMPERATURE (ECT) SENSOR
Troubleshooting, page 11-44

HEATED OXYGEN SENSOR (HO2S)
Troubleshooting, page 11-30

EXHAUST GAS RECIRCULATION (EGR) VALVE
and LIFT SENSOR
Troubleshooting, page 11-114
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Component Locations

Index

F22B2, F22B5 engine:

MANIFOLD ABSOLUTE PRESSURE

(MAP) SENSOR

Troubleshooting, page 11-39

EVAPORATIVE EMISSION

(EVAP) PURGE CONTROL
SOLENOID VALVE [F22B5 engine]
Troubleshooting, page 11-125

EVAPORATIVE EMISSION (EVAP)
PURGE CONTROL SOLENOID VALVE
[F22B2 engine]

Troubleshooting, page 11-123

ELECTRICAL LOAD DETECTOR
{ELD)

[F22B2 engine)
Troubleshooting, page 11-54

THROTTLE POSITION (TP)
SENSOR

Troubleshooting, page 11 -46~ _,.,"

%\\

_.‘ﬁ"

&@ff‘ T

IDLE AIR CONTROL (IAC) VALVE
Troubleshooting, page 11-61

EXHAUST GAS RECIRCULATION
(EGR) VALVE and LIFT SENSOR
Troubleshooting, page 11-114

INTAKE AIR TEMPERATURE
(IAT) SENSOR
Troubleshooting, page 11-48

INJECTOR RESISTOR
Troubleshooting, page 11-89

AN EXHAUST GAS RECIRCULATION
[ ’ =X’ (EGR) VACUUM CONTROL VALVE
Troubleshootlng, page 11-114

>\

'v--‘

INTAKE AIR RESONATOR (IAR)
CONTROL SOLENOID VALVE
[F22B5 enginel
Troubleshooting, page 11-107

TOP DEAD CENTER/CRANKSHAFT
POSITION/CYLINDER POSITION
(TDC/CKP/CYP) SENSOR
Troubleshooting, page 11-42

IGNITION CONTROL MODULE (ICM)
Troubleshooting, page 11-50

ENGINE COOLANT TEMPERATURE

(ECT) SENSOR

Troubleshooting, page 11-44

11-4

T

EXHAUST GAS RECIRCULATION
(EGR) CONTROL SOLENOID VALVE
Troubleshooting, page 11-114

POWER STEERING PRESSURE
(PSP) SWITCH
Troubleshooting, page 11-71

HEATED OXYGEN SENSOR (HO2S)
[F22B5 engine]
Troubleshooting, page 11-31

HEATED OXYGEN SENSOR (HO2S)
[F22B2 enginel
Troubleshooting, page 11-30



O

F20B3 engine:

THROTTLE POSITION (TP) SENSOR
Troubleshooting, page 11-46

EVAPORATIVE EMISSION (EVAP)
PURGE CONTROL SOLENOID VALVE
Troubleshooting, page 11-125

TOP DEAD CENTER/
CRANKSHAFT POSITION/
CYLINDER POSITION
(TDC/CKP/CYP) SENSOR
Troubleshooting, page 11-42

X

MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR
Troubleshooting, page 11-39

IDLE AIR CONTROL (IAC) VALVE
Troubleshooting, page 11-61

INTAKE AIR TEMPERATURE
(IAT) SENSOR

Troubleshooting, page 11-48

INJECTOR RESISTOR
Troubleshooting, page 11-89

EXHAUST GAS
RECIRCULATION (EGR)
VACUUM CONTROL
VALVE
Troubleshooting,

page 11-114

IGNITION CONTROL MODULE (ICM)
Troubleshooting, page 11-50

ENGINE COOLANT TEMPERATURE
(ECT) SENSOR

Troubleshooting, page 11-44

o

I s W W
//

EXHAUST GAS RECIRCULATION
(EGR) CONTROL SOLENOID VALVE
Troubleshooting, page 11-114

POWER STEERING PRESSURE
(PSP) SWITCH
Troubleshooting, page 11-71

EXHAUST GAS RECIRCULATION (EGR) VALVE

and LIFT SENSOR
Troubleshooting, page 11-114

HEATED OXYGEN SENSOR (HO2S)
Troubleshooting, page 11-31
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Component Locations

Index

LHD:

SERVICE CHECK CONNECTOR (2P)
Self-diagnostic Procedures, page 11-18

ENGINE CONTROL MODULE (ECM) R LAY
Self-diagnostic Procedures, page 11-18

. i} Relay Testing, page 11-95
Troubleshooting, page 11-26 Troubleshooting, page 11-96

RHD:

SERVICE CHECK CONNECTOR (2P)
Self-diagnostic Procedures, page 11-18

ENGINE CONTROL MODULE (ECM) PGM-FI
Self-diagnostic Procedures, page 11-18 MAIN RELAY
Troubleshooting, page 11-26 Relay Testing, page 11-95

Troubleshooting, page 11-96
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FUEL TANK EVAPORATIVE

FUE|_. GAUGE SENDING UNIT EMISSION (EVAP) VALVE

Testing, section 23
FUEL VAPOR PIPE EVAPORATIVE EMISSION
FUEL FUEL RETURN PIPE (EVAP) TWO WAY VALVE
PRESSURE REGULATOR Testing, page 11-127
Testing, page 11-90
Replacement, page 11-91

FUEL FILL CAP

EVAPORATIVE EMISSION
(EVAP) CONTROL CANISTER
Troubleshooting, pages 11-123, 125

R
X

i~ 75 ol

=

( IR
= FUEL PUMP
N
% J \\%‘ Testing, page 11-94
\\ / Replacement, page 11-94
i FUEL TANK

Replacement,

page 11-98
FUEL FEED PIPE
FUEL INJECTORS FUEL RAIL
Troubleshooting, page 11-80 II;EEII;:G:rLr;reEIF: page 11-92

Testing, page 11-83

Replacement, page 11-84

THROTTLE CABLE
Inspection/Adjustment, page 11-102

THROTTLE BODY (TB} )
Installation, page 11-102

Inspection, page 11-103
Disassembly, page 11-104

AIR CLEANER (ACL)
Replacement, page 11-101

0]

S

O > __*)
eSS | SN\
s =Sl ‘@—.-' 3355‘3\
‘

“-‘wﬂ- = I “‘:’\}
G
il

: PSS
17 VT !)‘
Ly )

BT X

Ty suillig LN S ZNY g
% “\\\*«"\\ TSP Eﬁ]&\‘i’.ﬁ\{g\l” g

POSITIVE CRANKCASE
FAST IDLE THERMO VALVE VENTILATION (PCV) VALVE
Inspection, page 11-72 Inspection, page 11-120

RESONATOR
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System Description
Vacuum Connections

F22B1 engine:

EVAPORATIVE EMISSION (EVAP)
PURGE CONTROL SOLENOID

To EVAPORATIVE EMISSION (EVAP) VALVE

TWO WAY VALVE

EVAPORATIVE EMISSION (EVAP) To CRUISE CONTROL
CONTROL CANISTER
S
INTAKE AIR RESONATOR 34D
(IAR) CONTROL CHECK ’, MANIFOLD ABSOLUTE PRESSURE
VALVE .’ (MAP) SENSOR
2

EXHAUST GAS RECIRCULATION
(EGR) VALVE LIFT SENSOR p— FUEL PRESSURE REGULATOR

EXHAUST GAS RECIRCULATION \
(EGR) VALVE

To ENGINE MOUNT CONTROL
SOLENOID VALVE
[A/T)

INTAKE AIR RESONATOR \

(IAR) CONTROL SOLENOID s
VALVE =

INTAKE AIR RESONATOR
{IAR) CONTROL VACUUM
TANK

FUEL INJECTION AIR (FIA)
CONTROL SOLENOID VALVE

INTAKE AIR
RESONATOR
(IAR)

FRONT OF VEHICLE

EXHAUST GAS RECIRCULATION
(EGR) VACUUM CONTROL VALVE

EXHAUST GAS RECIRCULATION
(EGR) CONTROL SOLENOID VALVE
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(D HEATED OXYGEN SENSOR (HO2S)

(@ 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
() FUEL INJECTION AIR (FIA) CONTROL SOLENOID VALVE
AIR CLEANER

(® RESONATOR

ifis
]
1 =
® =
n
1
ENGINE
COOLANT
2
@

J)

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 (EGR) 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)
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System Description

Vacuum Connections (cont’d)

F22B2, F22B5 engine:

EVAPORATIVE
EMISSION (EVAP)
PURGE CONTROL
DIAPHRAGM VALVE

[F22B5 enginel To EVAPORATIVE VA m
EMISSION (EVAP) EM,:sﬂgﬁ (2’\,EAP)
EVAPORATIVE TWO WAY VALVE
PURGE CONTROL
EMISSION (EVAP) oL
CONTROL A SOLENOID VALVE
CANISTER — [F22B5 engine] EVAPORATIVE
[F22B5 enginel =3 HIORNE EMISSION (EVAP)
AR = PURGE CONTROL
Emspsc:gmgf”) bl .:0. SOLENOID VALVE
A, S TSN [F22B2 engine]
CONTROL 3 - =’ N

CANISTER
[F22B2 enginel

INTAKE AIR RESONATOR
{IAR) CONTROL CHECK
VALVE

MANIFOLD ABSOLUTE PRESSURE
(MAP) SENSOR

EXHAUST GAS RECIRCULATION

(EGR) VALVE LIFT SENSOR
OLENOID VALVE

[KE (A/T) model]

=
2=~ To ENGINE
MOUNT CONTROL
SOLENOID VALVE [KG, KH
model (A/T) modell]

}To ENGINE MOUNT CONTROL
S

INTAKE AIR RESONATOR

{(IAR) CONTROL SOLENOID
VALVE -
[F22B5 enginel E

To CRUISE CONTROL

INTAKE AIR RESONATOR [KE model]

(IAR) CONTROL VACUUM
TANK
[F22B5 enginel

INTAKE
AIR RESONATOR (IAR)
[F22B5 enginel

EXHAUST GAS RECIRCULATION
{EGR) VALVE
FRONT OF VEHICLE

EXHAUST GAS RECIRCULATION
(EGR) VACUUM CONTROL VALVE

EXHAUST GAS RECIRCULATION
(EGR) CONTROL SOLENOID VALVE
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[F22B5 !

| enginel "~ "~ H

(F22B5 engine]

[F22B2 engine]

it

() HEATED OXYGEN SENSOR (HO2S)

(@ 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

@9 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 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 (EVAP) PURGE CONTROL
SOLENOID VALVE

EVAPORATIVE EMISSION (EVAP) TWO WAY VALVE

ENGINE MOUNT CONTROL SOLENOID VALVE

(cont’d)
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System Description

Vacuum Connections (cont’d)

F20B3 engine:

To EVAPORATIVE

EVAPORATIVE EMISSION (EVAP)
EMISSION (EVAP) TWO WAY VALVE
PURGE CONTROL A
DIAPHRAGM VALVE
Oa\e
EVAPORATIVE o -
EMISSION (EVAP) L= ré‘
CONTROL TS )
CANISTER |
i
]
]
)

FUEL PRESSURE REGULATOR

EXHAUST GAS RECIRCULATION .‘

(EGR) VALVE LIFT SENSOR 5

EXHAUST GAS RECIRCULATION
(EGR) VALVE

FRONT OF VEHICLE

11-12

EVAPORATIVE

EMISSION (EVAP)
PURGE CONTROL
SOLENOID VALVE

I MANIFOLD ABSOLUTE PRESSURE
3 (MAP) SENSOR

~.

To ENGINE MOUNT CONTROL
SOLENOID VALVE
[KE (A/T) model]

AY
|
1
1
]
1
1
1
1
1
]
]
]
]
1
1
U
.
-
-
7

To ENGINE MOUNT CONTROL
|SOLENOID VALVE [KG (A/T) model]
1

To CRUISE CONTROL
[KE model]

EXHAUST GAS RECIRCULATION
(EGR) VACUUM CONTROL VALVE

EXHAUST GAS RECIRCULATION
{EGR) CONTROL SOLENOID VALVE



ENGINE

COOL’ANT

ore
o

n
® 4
ENGINE

COOLANT

(® HEATED OXYGEN SENSOR (HO2S)

(@ MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR
(3 ENGINE COOLANT TEMPERATURE (ECT) SENSOR
@ INTAKE AIR TEMPERATURE ({IAT) SENSOR

(® IDLE AIR CONTROL (IAC) VALVE

(® FAST IDLE THERMO VALVE

(D FUEL INJECTOR

FUEL FILTER

(® FUEL PRESSURE REGULATOR

FUEL PUMP (FP)

(D FUEL TANK

(2 FUEL TANK EVAPORATIVE EMISSION (EVAP) VALVE
(9 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

POSITIVE CRANKCASE VENTILATION (PCV) VALVE

@ EVAPORATIVE EMISSION (EVAP) CONTROL CANISTER

) EVAPORATIVE EMISSION (EVAP) PURGE CONTROL
DIAPHRAGM VALVE

@ EVAPORATIVE EMISSION (EVAP) PURGE CONTROL
SOLENOID VALVE

EVAPORATIVE EMISSION (EVAP) TWO WAY VALVE

@ ENGINE MOUNT CONTROL SOLENOID VALVE
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System Description
Electrical Connections

PGM-FI MAIN RELAY

'@ No.9 STARTER SIGNAL (7.5 A)

1*: in the under-food fuse/relay box
1
I

FUEL
» PUMP
L - ]
-0 A25_IGP1 PG1_A23 {—
Lo B1 1GP2 PG2 A24 ¢
B9 STS FLR A7 &
A26 LG1 FUEL é—l
e INJECTOR
! - No. 1
CKP 0B15 CKP P INJT A1 i p
SENSOR B16 CKP M INJ2 A3
h No.3
e [ s—F=—===== ====0B13 TDC P INJ3 A5 A
SENSOR {314 TDC ™M INJA A2
cyp | g—F====== == INJECTOR
SENSOR B12 CYP M RESISTOR
To ELD «+—————¢ D10 EL*" IAC VALVE
- $B10 VSS IACV A9 o~ —o——
vss [i] MIL
MIL A13 o@e
SERVICE
cueck [2h
CONNECTOR
D7 DLC
O
D"c[_ ACS B5 To A/C SWITCH
ACC A15 O~/ PO --0—
f'lLl lJC—L’ COMPRESSOR
________________________ CLUTCH RELAY
1*2 VTEC
: PRESSURE
| SWITCH *"FANC A%‘ OO
| 2 RADIATOR
'. D6 _VIM FAN RELAY
b e e e ] ECT SWITCH
am T e —e7_ate ey | T rusEs
1 H
! ! (® RADIO CIGAR LIGHTER (15 A)*
| AUTOMATIC Yy X (@ BACK UP (RADIO) (7.5 A)*
I TRANSAXLE ! (3 BATTERY (80 A) [F22B1 engine: 100 A]*
| GEAR /’\/ @ IGN SW (50 A)*
i ZSVSI'TT(;ON T _. (® STOP LIGHT HORN (20 A)*
i H '® ECU (ECM) (INJ) (15 A}*
1 L p 1@ No. 2 FUEL PUMP (15 A)
: Lind : No. 4 ECU (ECM) (CRUISE CONTROL)
. e I {7.5A)
: = N :@ No. 1 BACK UP LIGHTS (TURN SIGNALS)
| GAUGE I (10 A)
: ASSEMBLY I@® No. 8 HEATER CONTROL RELAY
: 1 A/C CLUTCH RELAY (7.5 A}
!
I
1
I
]
|

i



(-

&
[o] el
[ r\_/] IA/T)
_d ¥
1§D19 VCCi1 VREF D18 1
1
—0D20 vce2 FAS A18 |
¢D21 SG1 AFSA B3 TCcM !
0D22 $G2 AFSB B4 :
MAP
SENSOR N OD17 MAP (PRI 'BARO OUT DS = i
‘ | ; H
TP p | 1
SENSOR D11 TPS | 0IGP  A21 o : !
|
EGR I — 1 G||H !
VALVE D12 EGRL U !
LIFT S et
SENSOR i 50
*2yTS A4? '
VTEC SOLENOID |
1
PSP SWITCH
[a] @"v B8 PSP SW
T BRAKE SWITCH *1: F228B1,
G *1 *pcs F22B2 engine
D2 BKSwW ' *2: F22B1 engine
E *3; F22B5,
T F20B3 engine
3 *4: F22B1,
D13 ECT *3pCsS A20 p*3, F22B5 engine

ECT SENSOR

**laR soL

*2IFIA SOL

IAT SENSOR
o—o%o—?ms IAT

e |  _MesAte————er o !
A

A11 02§ HTC
““““““““ b= 3514 025

*1ALTC A16
ALT

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-B ECM-D \
—
7 (9 [11]13[15] T1s[21]23]25 1[3{s]7]e[11]13]1s 1 5|7 ]9 [11]13][15]17[19]21
6 | ]10[12]14[16[18]20] 24|26 2]a 8 [10]12]14]16 2 a6 | T10]12]14] 182022
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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 ), etc.

PAGE SYSTEM . PGM-FI
TOP DEAD CENTER/ | ENGINE
ENGINE | HEATED | WANFOLD | ““cRANKSHAFT | COOLANT | THROTTLE | 'NTAKE AR |gspoveTaic| iGNIION
CONTROL | OXYGEN | ABSOLUTE POSITION/ TEMPERA- | POSITION | TEWPERA- | pRessyRe | ouTpuT
MODULE | SENSOR | PRESSUR CYLINDER TURE SENSOR | (Tudt | SENSOR | SIGNAL
POSITION SENSOR | SENSOR
SYMPTOM 11-26 | ! 1‘3370;134' 11-39 11-42 11-44 11-46 11-48 11-56 11-50
MALFUNCTION INDICATOR N R TN S~ =l | Sl | el | e | e
LAMP (MIL) TURNS ON oty :@\ /@: :@: ,C‘Q]\ /C'Q]: /@: /:’Q]\ /@\
IV, | | ~d | N~
MALFUNCTION INDICATOR | s - o | CorG | ~S—io— | . | s S ~ -~ |~ -~ -
LAMP (MIL} BLINKS O o or@): *! :[?j: C-or Jmzoro: :\1]: :[?:: :: /DIT—]\ /E,s]\

ENGINE WON'T START

© ©
® @

DIFFICULT TO START
ENGINE WHEN COLD

®| ©
®

WHEN COLD
FAST IDLE
OUT OF SPEC

®
®

®
@

RQUGH IDLE
IRREGULAR

IDLING

WHEN WARM
ENGINE SPEED
TOO HIGH

®
®

WHEN WARM
ENGINE SPEED
TOO LOW

®

WHILE
WARMING UP

®
®)

FREQUENT

STALLING
AFTER
WARMING UP

®

MISFIRE OR
ROUGH
RUNNING

®
®
©®

POOR

PERFORM- | FAILS
ANCE EMISSION

TEST

®

® | @
® @

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 to 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.

LOSS OF
POWER

®

*
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Lt

PGM-Fi IDLE CONTROL FUEL SUPPLY EMISSION CONTROL

EXHAUST OTHER

vewicte | FLECTRCAL yrec VTEC m a IDLE AR | OTHER FUEL omer | MIE | CGAS | Emission

SPEED DETECTOR SOLENOID | PRESSURE SIGNAL SIGNAL CONTROL IDLE INJECTOR FUEL ATION (EGRI | CONTROL

SENSOR 1 VALVE*2 | SWITCH*2 s 8 VALVE | CONTROLS *1 SUPPLY %gugré% SYSTEM

11-52 11-54 6-4 6-6 11-57 11-57 11-61 11-58 11-80 11-75 11-99 11-114 1M
~ ! ~ 1 N | _ ~ | ~ ~ | A ~ i ~
B O e O | O] R -
h TS | P ERT4 D B R R SN B I - N ~_ ! - ~_1
“01)7 | -Lao ) o2 | -G | -B0)- |-G (e~ BTN pEFER

®

®

® OO e e

)

@Il B

©

®

©

®

*1: F22B1, F22B2 engine
*2: F22B1 engine
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Troubleshooting
— Self-diagnostic Procedures

I.  When the Malfunction 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.

RHD:

LHD:

DATA LINK
CONNECTOR (3P)

SCS SHORT CONNECTOR
07PAZ—0010100

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 to see; always count the blinks at least twice to verify the code.

MALFUNCTION
INDICATOR
LAMP

(MIL)

Separate Problems:

Short
_H_FL__H____— = See DTC 1
INN_yvlL JUVUl . = See DTC 3

:]a = See DTC 13

Long short
Multiple Problems:
See DTC 1 and 3
See DTC 3 and 4
See DTC 3 and 14

|
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Il.  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 fuse/relay box for 10 seconds to reset the ECM.

BACK UP (7.5 A) FUSE

UNDER-HOOD
FUSE/RELAY BOX

lll.  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)
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Troubleshooting

Self-diagnostic Procedures (cont’d)

DIAGNOSTIC
TROUBLE SYSTEM INDICATED Page
CODE (DTC)
(0] ENGINE CONTROL MODULE (ECM) 11-26
1 HEATED OXYGEN SENSOR (HO2S) 11-30,37*!
3 MANIFOLD ABSOLUTE PRESSURE (MAP SENSOR) 11-39
4 CRANKSHAFT POSITION (CKP SENSOR) 11-42
6 ENGINE COOLANT TEMPERATURE (ECT SENSOR) 11-44
7 THROTTLE POSITION (TP SENSOR) 11-46
8 TOP DEAD CENTER POSITION (TDC SENSQOR) 11-42
9 No. 1 CYLINDER POSITION (CYP SENSOR) 11-42
10 INTAKE AIR TEMPERATURE (IAT SENSOR) 11-48
12 EXHAUST GAS RECIRCULATION (EGR VALVE LIFT SENSOR) 11-116
13 BAROMETRIC PRESSURE (BARO SENSOR) 11-56
14 IDLE AIR CONTROL (IAC VALVE) 11-61
15 IGNITION OUTPUT SIGNAL 11-50
16 FUEL INJECTOR*! 11-80
17 VEHICLE SPEED SENSOR (VSS) 11-62
20 ELECTRICAL LOAD DETECTOR (ELD)*" 11-54
21 VARIABLE VALVE TIMING & VALVE LIFT ELECTRONIC CONTROL SOLENOID 6-4
VALVE (VTEC SOLENOID VALVE)*?
29 VARIABLE VALVE TIMING & VALVE LIFT ELECTRONIC CONTROL PRESSURE 6-6
SWITCH (VTEC PRESSURE SWITCH)*2

30 A/T FI SIGNAL A 11-57
31 A/T FI SIGNAL B 11-57
41 HEATED OXYGEN SENSOR (HO2S) HEATER 11-34
43 FUEL SUPPLY SYSTEM*! 11-37

the ECM.

*1: F22B1, F22B2 engine
*2: F22B1 engine

® If codes other than those listed above are indicated, verify the code. If the code indicated is not listed above, replacg

® 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-F| system according to the PGM-Fl system troubleshooting, then recheck the indicator light. If it lights,
see page 14-50, 51.
® The MIL does not come on when there is a malfunction in the A/T Fl signal or Electrical Load Detector (ELD) circuits.
However, it will indicate the codes when the Service Check Connector is shorted.
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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:

DIGITAL CIRCUIT TESTER

Commercially available or
07411-0020000

TEST
HARNESS
07LAJ—PT3010A
or
07LAJ—PT30100

Al A3 A5 AT A9 ALl AI3AIS AIT A19 A21 A23 A25

0000000000000
0000000000000

81 B3 85 87 89 811813 BIS NOT USED DI D3 D5 D7 D9 DIIDI3DISDIT DIS D2
O0000000 OO0O000000000
loJoJoJoJoloNoXe! O000000000O0

AZ A4 A6 AB AID AIZ A4 AI6 AI8 A20 A22 A28 A26

82 B4 B6 B3 BIO BI2 Bid BI6 D2 D4 D6 D8 DIODIZ DI4DI6 D18 D20 D22

TERMINAL LOCATIONS (cont’d)
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Troubleshooting

— Self-diagnostic Procedures (cont’d)

RHD:

TEST HARNESS

O7LAJ—PT3010A
or

07LAJ—-PT30100

DIGITAL CIRCUIT TESTER
Commercially available or
07411—-0020000
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— 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 with the terminal from the
connector side of wire harness connectors in the engine compartment. For female connectors, just touch lightly with
the tester probe and do not insert the probe.

RUBBER SEAL TESTER PROBE

P I

WIRE HARNESS

TERMINAL

— How to Read Flowcharts

A flowchart is designed to 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.

START Describes the conditions or situation to start a troubleshooting flowchart.
{bold type)
ACTION Asks you to do something; perform a test, set up a condition etc.

DECISION Asks you about the result of an action, then sends you in the appropriate troubleshooting direction.

STOP The end of a series of actions and decisions, describes a final repair action and sometimes directs
(bold type) you to an earlier part of the flowchart to 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 to the circuit that you are troubleshooting (see illustration below).

® Most of the troubleshooting flowcharts have you reset the Engine Control Module (ECM) and try to 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 to ground or to 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
proceeding.
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PGM-Fl System

— System Description

INPUTS

ENGINE CONTROL MODULE (ECM)

OUTPUTS

TDC/CKP/CYP Sensor
MAP Sensor

ECT Sensor

IAT Sensor

TP Sensor

HO2S

VSS

BARO Sensor

ELD*!

Starter Signal

ALT FR Signal

Air Conditioning Signal
A/T Gear Position Signal (A/T)
Battery Voltage {IGN. 1)
Brake Switch Signal*!
PSP Switch Signal

EGR Valve Lift Sensor
VTEC Pressure Switch*?

[Fuel Injector Timing and Duraticﬂl

[Electronic Idle Control]

[Other Control Functions |

ngnition Timing Control|

ECM Back-up Functions|

Fuel-Injectors

PGM-FI Main Relay (Fuel Pump)

MiL

IAC Valve

A/C Compressor Clutch Relay

Radiator Fan Relay*!

Condenser Fan Relay

ALT*?

ICM

EVAP Purge Control Solenoid
Valve

HO2S Heater

VTEC Solenoid Valve*?

FIA Control Solenoid Valve*?

IAR Control Solenoid Valve*3

EGR Control Solenoid Valve

Engine Mount Control Solenoid
Valve (A/T)

PGM-Fl System

*1: F22B1, F22B2 engine
*2: F22B1 engine
*3: F22B1, F22B5 engine

The PGM-FI system on this model is a sequential muitiport fuel injection system.

Fuel Injector 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.

Idle Air Control

Idle Air Control Valve (IAC Valve)

When the engine is cold, the A/C compressor is on, the transmission is in gear {A/T only), the brake pedal is depressed,
the P/S load is high, or the alternator is charging, the ECM controls current to the IAC Valve to maintain the correct idle speed.

Ignition 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.

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 two 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 to the PGM-FI main relay which cuts
current to the fuel pump.
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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 rpm (min-1) [F22B1, F22B2 enginel, 1,200 rpm (min-") [F22B5, F20B3 enginel.
® Fuel cut-off action also takes place when engine speed exceeds, 6,500 rpm (min-1) [F22B1 engine], 6,600 rpm
{min~"} [Except F22B1 engine], regardless of the position of the throttle valve, to protect the engine from over-
revving.

4. A/C 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 167°F (75°C), the ECM supplies a ground to the EVAP purge control
solenoid valve which cuts vacuum to the EVAP purge control canister.

6. Intake Air Resonator (IAR) Control Solenoid Valve*3
When the engine speed is below 2,900 rpm (min-") [F22B5 engine: 3,000 rpm (min-1)], IAR control solenoid valve
is deactivated by the ECM, and intake air does not flow from the IAR. At engine speeds between 2,900 rpm {min-1)
and 3,700 rpm (min-") [F22B5 engine: 3,000 rpm (min-") and 3,800 rpm {min-1)] {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) Contro! Solenoid Valve*2
When the engine speed is between 1,300 rpm (min-'} and 4,500 rpm (min~1), 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 to 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 to improve the fuel economy.

ECM fail-safe/back-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 to 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 two 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 HO2S, 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.
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PGM-FI System

B Engine Control Module (ECM)

NOTE: [f this symptom is intermittent, check for a loose fuse No. 1 (BACK

(TthL)'V':gl';':c;':r: ;:{;ﬁa(t:;elnam UP LIGHTS, METER LIGHTS, 10A) in the under-dash fuse/relay box, a poor
two seconds) after ignition is connection at ECM terminal A13, or an intermittent open in the LT GRN/RED
turned on. wire between the ECM (A13) and the gauge assembly.

Turn the ignition switch ON.

— Replace No. 1 (BACK-UP
LIGHTS, METER LIGHTS) (10

NO A) fuse.

— Repair short in YEL wire be-
tween No. 1 (BACK-UP

YES LIGHTS, METER LIGHTS) (10

A) fuse and gauge assembly.

Is the low oil pressure light on?

1
A23
L Try to start th ine 0000000000000 [0000OOVOO 5] 0coooo0o000000
'y to start the engine. 0000000000090 Jooo00v00 fase ] ocooo000000
T
A24
-4
. NO Lo .
Does the engine start? L Turn the ignition switch OFF. I
YES I
Connect the test harness between
the ECM and connectors (see
page 11-21).
’ Turn the ignition switch ON. —l
Turn the ignition switch OFF. ’
Measure voltage between body
ground and the following termi-
Connect the test harness between nals individually: A23, A24.
the ECM and connectors (see i
page 11-21). l NO Repair open in BLK wire(s) be-
tween ECM and G101 (located at
?
Is there less than 1.0 V7 intake manifold) that had more
Connect A13 terminal to body | YES than 1.0 V.
ground. .
Substitute a known-good ECM
‘ and recheck. If symptom/indica-
tion goes away, replace the origi-
Turn the ignition switch ON. j nal ECM.
’ NO — Replace the MIL bulb.
— Repair open in LT GRN/RED
?
Is the MIL on? wire between ECM (A13) and
I YES gauge assembly.
Substitute a known-good ECM —
and recheck. if symptom/indica- A13
tion goes away, replace the origi- [

3] 00000000000
'} 00000000000

nal ECM. 0000000000000 00000000 }p
0000000000000 00000000 :,_jv_j

e
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)
NOTE:
The Malfunction Indicator Lamp ® When there is no code stored, the MIL will stay on if the service check con-
(MIL) stays on or comes on after nector is shorted.
two seconds. ® |f this symptom is intermittent, check for:

— A loose ECU (ECM) fuse (15 A) in the under-hood fuse/relay box
— A loose No. 2 FUEL PUMP fuse {15 A) in the under-dash fuse/relay box
— An intermittent short in the RED wire between the ECM (D4) and the
Connect the SCS short connector service check connector
::e;hsasg“{'?i ;g‘e‘:k connector — An intermittent open in the GRN/BLU wire between the service check
: connector and ECM (D22)
— An intermittent short in the LT GRN/RED wire between the ECM (A13)
and the gauge assembly.
( . ) — Anintermittent short in the YEL/WHT wire between the ECM (D19} and
Turn the ignition switch ON.
the MAP sensor
— An intermittent short in the YEL/BLU wire between the ECM (D20) and
the TP sensor

Does the MIL indicate any Di- YES Go to self-diagnostic procedures
agnostic Trouble Code (DTC)? (see page 11-16).
o

O000000000000 00000000
Remove the SCS short connector 0000000000000 ] 00000000
from the service check connector.

|

Try to start the engine.

C0000000000
00000000000

D4 (+) 022 (-)

‘ Turn the ignition switch OFF.

l

‘ Connect the test harness between

YES the ECM and connectors (see
Did the engine start? page 11-21).
NO I
’ Turn the ignition switch ON.
l

Measure voltage between D4 (+)

terminal and D22 (—) terminal.
l YES Connect the SCS short
Is there approx. 5 V? connector to service

check connector.
NO

Repair short to body ground in
RED wire between the ECM (D4) Measure voltage be-
and service check connector. tween D4 (+) terminal
and D22 (—) terminal.

*
— Repair open in RED wire be-
tween ECM (D4) and service
check connector. YES
— Repair open in GRN/BLU wire Is there approx. 5 V?
Inspect ECU (ECM) (15 A) fuse in between ECM (D22) and ser- NO
the under-hood fuse/relay box. vice check connector.
— Repair short in WHT/GRN wire Remove the SCS short
Is the fuse OK? NO between ECU (ECM} (15 A) connector from the
) fuse and PGM-FI main relay. service check con-
YES : — Replace ECU (ECM) (15 A) fuse. nector.
*NOTE: After repair, disconnect the SCS Short
Connector, test drive the car, and recheck the MIL V (cont’d)
for a code.
(To page 11-28) (To page 11-28)
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PGM-FI System

(From page 11-27)

Inspect the No. 2 FUEL PUMP (15
A) fuse in the under-dash fuse/re-
lay box.

— Engine Control Module (ECM) (cont’'d)

— Repair short in RED/WHT wire

(From page 11-27)

Turn the ignition switch

OFF.

Is there continuity?

Mo
Reconnect all the sensor con-
nectors.
Reconnect the *’D’’ connector to
the ECM.

|

Turn the ignition switch ON.

(To page 11-29)

— Repair short to body ground in
YEL/BLU wire between ECM
(D20) and TP sensor or EGR
valve lift sensor.

NO between under-dash fuse/relay Disconnect ‘*A’" con-
Is the fuse OK? box and PGM-FI main relay. nector from the ECM.
— Replace No. 2 FUEL PUMP (15
YES A) fuse. [
Turn the ignition switch ON. Turn the ignition switch
ON.
Substitute a known-good ECM NO l
and recheck. if symptom/indica- <

Disconnect the 3P connector of tion goes away, replace the origi- Is the MIL ON?

each sensor one at a time: nal ECM.

* MAP sensor YES

¢ TP sensor _

* EGR valve lift sensor Repair short to bady
ground in LT GRN/RED
wire between the ECM
(A13) and MIL.

NO Replace the sensor that caused
i ?
Does the MIL remain ON? the light to go out.
’ YES
Turn the ignition switch OFF.

Connect the test harness. D}9

Disconnect the ‘‘D’'’ connector

from the ECM only, not the main 0000000000000 | 00000000 00000000060

wire harness (see page 11-21). 0000000000000 | 00000000 O00000000QO

|
D20

Check for continuity between

body ground and D19, D20 ter-

minals.

— Repair short to body ground in
| YEL/WHT wire between ECM -
YES (D19) and MAP sensor.
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(From page 11-28)

Measure voltage between body
ground and the following termi-
nals individually: A26, B2.

|

Is there less than 1.0 V?

YES

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

NO

Repair open in BRN/BLK wire be-
tween ECM (A26, B2) and G101.

0000000000000 00000000
0000000000006 | 9o000c00f

B2

CO0000000000
] OO0O00000000

A26
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PGM-Fl System

ZIRCONIA
ELEMENT

HEATER

~ Y oo~ _ 1~
/:]|\./1\

— The MIL has been reported on.

— With the SCS short connector
connected (see page 11-18),
code 1 is indicated.

|

Do the ECM Reset Procedure (see

page 11-19).

Start the engine. Hold the engine
at 3,000 rpm {min~') with no
load (A/T in[N] or [P] 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 11-18).

|

Road test with _the automatic
transmission in | 2| position.

Starting at 1,600 rpm (min~1),
accelerate using wide open throt-
tle for at least 5 seconds. Then
decelerate for at least 5 seconds
with the throttle completely

closed.

Does the MIL blink and does it
indicate code 1?

’ YES

Go to page and perform test for
code 43 (see page 11-37).

NO

— Heated Oxygen Sensor (HO2S) [F22B1, F22B2 engine]

SENSOR
TERMINALS DT VOLTAGE (V)

HEATER
TERMINALS

Intermittent failure, system is OK
at this time. Check for poor con-
nections or loose wires between
the HO2S and the ECM.

>~ —=—" “——- The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 1: A problem in
Ao °
. - ~ the Heated Oxygen Sensor (HO2S) circuit.

| '

The Heated Oxygen Sensor (HO2S) 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 HO2S is installed in exhaust pipe A [F22B2 engine: exhaust manifold].

| STOICHIOMETRIC

‘ﬁ/AIR—FUEL RATIO

~——

RICH — AIR- — LEAN
FUEL
RATIO
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o

— Heated Oxygen Sensor (HO2S) [F22B5, F20B3 engine]

:@: :li—]: The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 1: A problem in
=7 ~——~ the Heated Oxygen Sensor {HO2S) circuit.

The Heated Oxygen Sensor (HO2S) 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 HO2S is installed in exhaust pipe A.

SENSOR
TERMINALS
ZIRCONIA

ELEMENT VOLTAGE (V] | STOICHIOMETRIC

AIR-FUEL RATIO

—

RICH — AIR- — LEAN
FUEL

~ L RATIO
ple I W

— The MIL has been reported on.
— With the SCS short connector
connected (see page 11-18),
code 1 is indicated.
I
Do the ECM Reset Procedure (see
page 11-19).
I

HEATER

HEATER
TERMINALS

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 for
at least one minute before road
testing.

I

Connect the SCS short connector
to the service check connector
(see page 11-18).

I

Road test with the automatic
transmission in position (M/T:
4th gear).

Starting at 1,600 rpm (min~7},
accelerate using wide open throt-
tle for at least 5 seconds. Then
decelerate for at least 5 seconds
with the throttle completely

closed.
' Intermittent failure, system is OK
Does the MIL blink and does it NO at this time. Check for poor con-
indicate code 1? nections or loose wires between
the HO2S and the ECM.
YES -

{cont’d)
(To page 11-32)
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PGM-FI System

— Heated Oxygen Sensor (HO2S) [F22B5, F20B3 enginel (cont’d)

{From page 11-31)

Llnspect fuel pressure (see page

11-79).

Is it normal?

YES

Turn the ignition switch OFF.

Disconnect the HO2S connector
and connect No. 3 (+) terminal to
No. 4 ( —) terminal with a battery.

Start the engine.

After two minutes, measure vol-
tage between No. 1 (+) terminal
and No. 2 (—) terminal.

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
released from 4,500 rpm
(min—1)?

YES

L Turn the ignition switch OFF.

Connect the HO2S connector to
engine wire harness.

Connect the test harness between
the ECM and connector (page
11-21).

(To page 11-33)

NO

NO

Go to page 11-75 Fuel Supply
System.

View from
terminal side

OXYGEN
SENSOR
SOCKET WRENCH
O07LAA—PT50101

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

DIGITAL CIRCUIT TESTER
Commercially available or 07411 —0020000

Replace the HO2S.
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&
(From page 11-32)
2;5;3;: tahgggglri":1~ (';?Ld_‘,';ew‘?t"f; 0000000000000]000000600 00000000000
v D & -
noload(A/TinorE]position, 0000000000009 00000000} 000000?0000
M/T in neutral) until the radiator A26 (—) D14 (+)
fan comes on, then let it idle. 1 1

&

Measure voltage between D14
(+) and A26 (—) terminal.

|

Is the voltage above 0.6 V at
wide open throttle to 4,500
rpm (min~") and 0.4 V when
the throttle is quickly released
from 4,500 rpm (min—1)?

YES

NO

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

Repair short or open in WHT/RED
wire between ECM (D14) and
HO2S.
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— Heated Oxygen Sensor Heater

- ] ~

t
\:]/\ |~
- 1 ~ T ~

— The MIL has been reported on.

— With the SCS short connector
connected (see page 11-18),
code 41 is indicated.

Do the ECM Reset Procedure (see
" page 11-19).

’7 Start the engine. —l

Except F22B2 engine:

View from
terminal side

o

]

The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 41: A problem in

(=)~ f: the Heated Oxygen Sensor (HO2S) Heater circuit.

HO2S

DIGITAL CIRCUIT TESTER

Commercially available or
07411—-0020000

NO

Intermittent failure, system is OK
at this time (test drive may be
nec y).

Is the MIL on and does it
indicate code 41?

‘ YES

Check for poor connections or
loose wires between the HO2S

and the ECM.

r Turn the ignition switch OFF. —l

Disconnect the 4P connector from

the HO2S.

Measure resistance between ter-
minals 3 and 4 on the HO2S.

Is there 10—40 Q?

YES

(To page 11-35)

F22B2 engine:

View from
wire side

NO
Replace the HO2S.

L

Commercially available or
07411-—-0020000 HO2s
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(From page 11-34) Except F22B2 engine:

YEL/ ORN/BLK( )// OXYGEN
= SENSOR
Check for continuity to body BLK(+) // SOCKET
ground on terminals 3 and 4 of the View from
y - WRENCH
HO2S. wire side

O7LAA—
PT50101

: YES [
Is there continuity? 1 Replace the HO2S. \

NO

Check for continuity between ter-
minal 4 and terminals 1 and 2 in-
dividually (F22B1 engine:
between terminal 3 and terminals 44 N-m

1 and 2). (4.5 kgf-m, 33 Ibf-ft)
[ YES |
< Is there continuity? l Replace the HO2S. ‘
NO
l Turn the ignition switch ON. F22B2 engine:
View from
terminal side

ORN/

BLK(-)
At the HO2S harness, measure OXYGEN HO2S
voltage between YEL/BLK (+) ter- SENSOR 44 N-m
minal and ORN/BLK (—) terminal. SOCKET (4.5 kgf-m,

WRENCH 33 Ibf-ft)
' YES I 07LAA—PT50101
Is there battery voltage? | Turn the ignition switch OFF. ‘
I
NO ;
Disconnect the ‘A’’ connector

Measure voltage between from the ECM.
YEL/BLK {+) terminal and body T
ground. Turn the ignition switch ON. \

I

At HO2S harness, measure vol-
tage between YEL/BLK (+) termi-
nal and ORN/BLK (—) terminal.

I YES Repair short in ORN/
Is there battery voltage? BLK wire between ECM

{A11) and HO2S.
NO
NO ‘Repair open in YEL/BLK
Is there battery voltage? wire between HO2S
and PGM-FI main relay.
YES
Turn the ignition switch OFF. ‘ Turn the ignition switch OFF. ‘
[
| Reconnect the HO2S connector. !
@ {cont’d)
(To page 11-36) (To page 11-36)
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— Heated Oxygen Sensor Heater (cont’'d)

(From page 11-35) (From page 11-35}

Y

Connect the test harness “‘A’’
connector to the main wire har-
ness only, not the ECM (see page
11-21).

Connect an ammeter between ter-
minals A11 (+) and A26 (—)

|

* Monitor over a 5 minute period unless ’7 Turn the ignition switch ON. J
the current drops below 0.1A im-
mediately. ‘
| YES Is the current less than
[ Replace the HO2S. ] 0.1 A?*
o

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

nal ECM.
Reconnect the 4P connector to
the HO2S.
Connect the test harness ‘‘A’’
connector to the main wire har- A11 (+) AZ? (=)
ness only, not the ECM (see page coooobooooo0bo]oo0000000 00000000000
11-21). 0000000000000 | 00000000 00000000000

|

Turn the ignition switch ON.

|

Measure voltage between A11
(+) terminal and A23 (-)
terminal.

Is there battery voltage?

NO Repair open in ORN/BLK wire be-
tween ECM (A11) and the HO2S.

l YES

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.
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— Fuel Supply System [F22B1, F22B2 enginel

f@j :j The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 43: A problem in
~"77 ~ -~ the Heated Oxygen Sensor (HO2S) circuit, or a problem in the Fuel Supply System.

~ ! <N d -
- ~ - . ~

— The MIL has been reported on.
— With the SCS short con-
nector connected (see page
11-18), code 43 is indicated.

I
) <Is the code 43 accompanied by

the MIL and poor driveability?

NO

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

Connect the SCS short connector
to the service check connector
(see page 11-18).

I

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 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.
l

Does the MIL blink and does it
indicate code 43?7

YES

YES

From code 1 trouble-
shooting (page 11-30).

Go to Fuel Supply system (see
page 11-75).

Intermittent failure, system is OK
at this time.

Check for poor connections or
loose wire between the HO2S and
the ECM.

Turn the ignition switch OFF.

[

Connect the test harness between
the ECM and connectors (see
page 11-21).

With the ignition switch OFF, wait
for at least two minutes.

Install a jumper wire on the test
harness between A11 and A26.

[

Turn the ignition switch ON.

{To page 11-38)

NOTE:

* Use DIGITAL CIRCUIT TESTER (Commercially available or 07411 —0020000j.

* Use 2 Volt range.

A11
|

00o000bo0oocooo|ooocooo0of
0000000000009 |ooo00000}

O0000000000
00000000000

A26
]

JUMPER WIRE

0000000000000 {00000000
0000000000009 00000000 L

3§ 00000000000
3100000000000

—
A26|(—)

D14 (+:)

{cont'd)
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— Fuel Supply System [F22B1, F22B2 engine] (cont’d)

(From page 11-37)

Measure voltage between D14

(+) terminal and A26 (—) termi-
nal as soon as the ignition switch
is turned on.

Is there 0.1 V or less when the
ignition switch is first turned
on?

NO

Disconnect the 4P connector from
the HO2S.

Measure voltage at the engine
wire harness side of the HO2S
connector between WHT/RED
(+) and GRN/BLU (-).

Is there more than 0.1 V?

NO

between ECM (D14} and the
HO2S. If wire is OK, repair open
in GRN/BLU wire between ECM
{D22) and the HO2S.

GRN/
Check for open in WHT/RED wire  [REQ\ gy () 44 N'm (4.5 kgfem, 33 ibf-f0
[ ol

YES Disconnect the 4P connector from

the HO2S.

Measure voltage between D14
(+) terminal and A26 (-)

terminal. J
L YES
*—{ Replace the HO2S.
NO

Is there more than 0.1 V?
r Turn the ignition switch OFF, J

Disconnect the ‘D’ connector
from the main wire harness.

|

lr Turn the ignition switch ON. J

Measure voltage between D14
(+) terminal and A26 (-)
terminal.

L YES Repair short in WHT/
Is there more than 0.1 V? RED wire between ECM
{D14) and the HO2S.

o

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

nal ECM.
YES i
l Replace the HO2S. j F22B2 engine:
i WHT/ Ho2s
F22B1 engine: GRN/
WHT/ HO2S BLU(—) RED+) 44 N-m (4.5 kgf-m,

SOCKET WRENCH
O07LAA—PT50101

View from
terminal side

OXYGEN SENSOR
SOCKET WRENCH
O7LAA—PT50101

DIGITAL CIRCUIT
TESTER Commercially available or 07411 —0020000
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L

tl:(“‘_,jj: :[53: The Malfunction indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 3: An electrical
A== ~——< problem in the Manifold Absolute Pressure (MAP) Sensor circuit.

— Manifold Absolute Pressure (MAP) Sensor

The MAP sensor converts manifold absolute pressure into electrical signals and inputs the ECM.

SENSOR
UNIT
N\

OUTPUT
VOLTAGE

0 .5 10 15 20 25 30 (in. Hg) GAUGE
100 200 300 400 500 600 700 READING
— The MIL has been reported on. (mm Hg)
— With the SCS short connector
connected (see page 11-18),
code 3 is indicated.

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

Start the engine and allow it to

idle.
Intermittent failure, system is OK gnEll\\lPSOR
at this time (test drive may be
Is the MIL on and does it indi- NO necessary).
cate code 3? Check for poor connections or
loose wires between the MAP
YES sensor and the ECM.

Turn the ignition switch OFF.

|

Disconnect the 3P connector from
the MAP sensor.

View from

Turn the ignition switch ON. wire side

J
YEL/ GRN/ WHT/
WHT (+) WHT (-) YEL (+)
{To page 11-40) (cont’d)
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{From page 11-39)

Measure voltage between YEL/
WHT (+) terminal and body

ground.

— Manifold Absolute Pressure (MAP) Sensor (cont'd)

©

S
D19 (+} D21 (-}

0000000000000
0000000000000

00000000
00000000 §

00000000060
1 oooo00000000

sensor.

YES Measure voltage between YEL/
Is there approx. 5 V? WHT ( +) terminal and GRN/WHT
(—) terminal.
[ Turn the ignition switch OFF.
Is there approx. 5 V?
YES
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 WHT/
YEL (+) terminal and GRN/WHT
Measure voltage between D19 {—) terminal.
(+) terminal and D21 (-)
terminal.
l YES
< Is there approx. 5 V?
Tho
Repair open in YEL/WHT wire be-
tween ECM (D19} and the MAP NO

Is there approx. 5 V? >

YES

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

K4

(To page 11-41)

r Turn the ignition switch OFF. J

\

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. J

(To page 11-41)

NO

Repair open in GRN/
WHT wire between
ECM (D21) and the
MAP sensor. :
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{(From page 11-40)

L 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).

Turn the ignition switch ON.

Measure voltage between D17
(+) terminal and D21 (-)
terminal.

Is there approx. 5 V?

NO

Substitute a known-good ECM
and recheck. If prescribed voltage
is now available, replace the origi-
nal ECM.

YES

(From page 11-40)

\&/

Measure voltage between D17
(+) terminal and D21 (-)
terminal.

Is there approx. 3 V?

YES

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

NO

0000000000000
0000000000000

00000000
00000000

Repair open or short in WHT/YEL
wire between ECM (D17) and the
MAP sensor.

Replace the MAP sen-
sor.

D17 (4;) D’21 ()

00000000000
00000000000
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PGM-FI System
— TDC/CKP/CYP Sensor

|
:@: =~ ' ~ The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 4: A problem in the
~—==J_ -~~~ Crankshaft Position (CKP) Sensor circuit.
~ ! -

_@ﬂ :j The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 8: A problem in the
——~ Top Dead Center (TDC) Sensor circuit.

__@_ :Cé]: The Malfunction Indicator 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.

F22B2 engine:

F22B1 engine:

7777777777
~ ’///é @) vV
1

A): SENSOR

cKP SENSCRL ROTOR
ROTOR TDC SENSOR oot SENSOR CYP SENSOR cyp SENSOR ROTOR
SENSOR ROTOR ROTOR ROTOR CKP
ROTOR ROTOR SENSOR
ROTOR

~_ b o -
:@: :[1]: ::‘°' :@I F22B1 engine:

_— The MIL has been reported on.
— With the SCS short connector
connected (see page 11-18),
code 4, 8 and/or 9 are in-

dicated.
1
Do the ECM Reset Procedure (see
page 11-19).
l
Start the engine.
T Intermittent failure, system is OK
at this time (test drive may be View from
Is the MIL on and does it indi- NO nec y). terminal side
cate code 4, 8 and/or 9? Check for poor connections or
loose wires between the TDC/ F22B5, F20B3 engine:
YES CKP/CYP sensor and the ECM. :

Turn the ignition switch OFF. )

[

Disconnect the 8P connector from
the TDC/CKP/CYP sensor.

F22B2 engine:

{To page 11-43)

View from
terminal side

View from
terminal side
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(-

2 )
(From page 11-42)
*,
SENSOR ECM WIRE
Measure resistance between ter- SENSOR | DTC | rrpMINAL | TERMINAL COLOR
Tinals of the indicated sensor. r . 2 B15 BLU/GRN
see table 6 B16 BLU/YEL
‘ ; o 3 B13 ORN/BLU
be 7 B14 WHT/BLU
Is there 350 —700 Q7 (F22B1 NO Egﬁ'::; the distributor cvp 0 4 811 ORN
ine: — 2 . 8 B12 WHT
engine: 700—1,300 Q?) {see section 23)
‘ YES
Check for continuity to body
ground on both terminals of the
indicated sensor.
[ YES Replace the distributor
Is there continuity? housing.
(see section 23)
! NO
CKP:
Reconnect the connector.
B15
! 0000000000000 [0000000d Q0000000000
O O
Connect the test harness to the 0000000000000 [00000009Q 00000000000
main wire harness only, not to the B16 @
ECM (see page 11-21). =4
, TDC:
. B13
MFaSIU'e'eS'S_faffcebetwee"te" 0000000000000} 000000d0 00000000000
minals of the indicated sensor on 0000000000000]000000¢0 00000000000
test harness.
*see table 814 /Q\
N\
CYP:
B11
0000000000000 {00000b0O0 OO0000000000
O0000OO000O0O0O000 OOOOOQOO Q0000000000
@) B12
Q
Is there 350— 700 2? NO | Repalr open in the indi-
s - > .
(F22B1 engine: 700—1,30007?) *see table
l YES
Check for continuity to body
ground on B15, B13 and/or B11
terminals.
‘ VES Repair short to body
L ground in the indicated
?
Is there continuity? sensor wires.
»*
NO see table
Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.
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PGM-FI System

— Engine Coolant Temperature (ECT) Sensor

~ - ' -
,@w :@:_ The Malfunction Indicator Lamp {MIL) indicates Diagnostic Trouble Code (DTC) 6: A problem in
~ 75~ -~ 7~ 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
(k)

20
\ ]

05 \

~ ! N -

S bt b

B it St THERMISTOR -4 32 68104140176 212 248 (F)
-20 0 20 40 60 80 100 120 (C)

— The MIL has been reported on. ENGINE COOLANT TEMPERATURE

— 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.

’ Intermittent failure, system is OK
at this time (test drive may be

Is the MIL on and does it indi- NO necessary).
cate code 67 Check for poor connections or
loose wires between the ECT sen-
l YES sor, the ECM and TCM [A/T].

Start the engine. Hold the engine
at 3,000 rpm_(min~') with no
load (A/T in or [P| position,
M/T in neutral) until the radiator
fan comes on, then let it idle.

|

l7 Turn the ignition switch OFF. l

|

Disconnect the 2P connector from
the ECT sensor.

Measure resistance between the
2 terminals on the ECT sensor.

l NO
Is there 200—400 Q? Lﬂeplace the ECT sensor.

YES

{To page 11-45)
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GRN/
BLU ()
(From page 11-44) View from
‘ wire side
Turn the ignition switch ON. RED/
, WHT (+)
Measure voltage between RED/
WHT and body ground.
I YES Measure voltage between RED/
Is there approx. 5 V? WHT (+) terminal and GRN/BLU
(—) terminal. SENSOR

NO I

NO
Is there approx. 5 V? Repair open in GRN/
BLU wire between ECM

Turn the ignition switch OFF. I YES (D22) and the ECT

sensor.
Substitute a known-good ECM

and recheck. if symptom/indica-
tion goes away, replace the origi-
nal ECM.

Disconnect the 22P connector
from the Transmission Control
Module (TCM).

I

Turn the ignition switch ON.

Is there approx. 5 V? — Replace the TCM.

o

Turn the ignition switch OFF and
reconnect the connector to the
TCM.

Connect the test harness ‘'D’’
connector to the ECM only, not to
the main wire harness (see page

11-21).
I 0000000000000 00000000
Turn the ignition switch ON. 0000000000000 00000000

I

Measure voltage between D13
(+) terminal and D22 (-) ter-
minal.

D13 (+)

000000060000
00000000009

1
D22 (—-)

I — Repair open or short in RED/
WHT wire between ECM (D13)
> YES and the ECT sensor.
< |8 there approx. 5 V3 — Repair short in RED/WHT wire
NO between ECM (D13) and TCM
[A/T].

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

— Throttle Position (TP) Sensor

~ ! PN |
,_@_, - The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 7: A problem in
<0 NS ~ the Throttle Position (TP) Sensor circuit.

The TP Sensor is a potentiometer. It 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)
51—
I BRUSH 4 |—
|
3—
RESISTOR|
2 —
o 11—
! THROTTLE
o | OPENING
. i
e SOr reamaL - IOLE
TN < INSERT THROTTLE
BUSH
— The MIL has been reported on.
— With the SCS short connector
connected (see page 11-18),
code 7 is indicated.
Do the ECM Reset Procedure (see
page 11-19).
Start the engine.
oK RED/
Intermittent failure, system is BLK
at this time (test drive may be g:‘g/(_' ;fb/“_)
Is the MIL on and does it NO necessary).
indicate code 7?7 Check for poor connections or
loose wires between the TP sen-
[ YES sor, the ECM and the TCM [A/T].
L Turn the ignition switch OFF. T
| View from
wire side
Disconnect the 3P connector from
the TP sensor.
r Turn the ignition switch ON. —!
Measure voltage between YEL/
BLU (+) terminal and GRN/BLU
(—) terminal.
[ NO Measure voltage between YEL/
Is there approx. 5 V? BLU (+) terminal and body \
ground. '
YES TP SENSOR
(To page 11-47) (To page 11-47)

11-46



&
(From page 11-46) (From page 11-46)
YES Repair open in GRN/
L . BLU wire between ECM
?
l Turn the ignition switch OFF. Is there approx. 5 V? {D22) and the TP
\ NO sensor.
] Reconnect the 3P connector. r Turn the ignition switch OFF.
l l
Connect the test harness ‘D’
Connect the test harness between connector to the ECM only, not to
the ECM and connectors (see the main wire harness (see page
page 11-21). 11-21).
‘ I
[ Turn the ignition switch ON. J
Turn the ignition switch ON. I
Measure voltage between D20
(+) terminal and D22 (—)
terminal.
] YES Repair open in YEL/BLU
5 wire between ECM
Is there approx. 5 V? (D20) and the TP
NO sensor.
Substitute a known-good ECM
and recheck. If prescribed voltage
is now available, replace the origi-
Measure voitage between D11 (+) nal ECM.
terminal and D22 (—) terminal.
). 00000000000

Is voltage approx. 0.5 V at full
close throttle, and approx. 4.5
V at full open throttle?

NOTE: There should be a
smooth transition as the throt-
tle is depressed.

YES

NO|

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

0000000000000 00000000 AV
0000000000000

00000000 jso8w

6] 00000000000
LIk}

0000000000000 00000000
0000000000000 00000000

D20 (+) D22 (-}

D11 (+)

00000000000
00000000009

Turn the ignition switch OFF.

|

Disconnect the 22P connector
from the Transmission Control
Module (TCM).

|

Turn the ignition switch ON.

|

Is voltage approx. 0.5 V at full
close throttle, and approx. 4.5V
at full open throttle?

NOTE: There should be a
smooth transition as the throt-
tle is depressed.

YES

NO

Replace the TCM.

D22 (-)

— Replace the TP
sensor.

— Repair open or short
in RED/BLK wire be-
tween ECM (D11),
TCM [A/T] and TP
sensor.
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PGM-FI System

-

~
- i \/|

B Intake Air Temperature (IAT) Sensor

— The MIL has been reported on.

— With the SCS short connector
connected (see page 11-18),
code 10 is indicated.

Do the ECM Reset Procedure (see

page 11-19).

L Turn the ignition switch ON.

|

Is the MIL on and does it
indicate code 107

[ves

| Turn the ignition switch OFF,

|

Disconnect the 2P connector from
the IAT sensor.

|

Measure resistance between the
2 terminals on the IAT sensor.

|

Is there 0.4—4.0 kQ?

YES

{To page 11-49)

The Malfunction 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 of the thermistor decreases as the
intake air temperature increases as shown below.

RESISTANCE (kQ)

20\ —

[+ X7
N
THERMISTOR 014 y

Y T
—4 32 68 104 176 212 248 (°F)
—20 0 20 40 60 80 100 120 (°C)

INTAKE AIR TEMPERATURE

Intermittent failure, sys-
tem is OK at this time
(test drive may be
NOJ necessary).

Check for poor connec-
tions or loose wires be-
tween the IAT sensor

and the ECM.
IAT SENSOR
NO
JLReplace the IAT sensor. 1

GRN/BLU(—)

RED/YEL(+)

View from
wire side
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(From page 11-48)

Turn the ignition switch ON.

Measure voltage between RED/
YEL (+) terminal and body

ground.

YES Measure voltage between RED/
Is there approx. 5 V? YEL {+) terminal and GRN/BLU
(—) terminal.
NO l
Turn the ignition switch OFF. NO
Is there approx. 5 V?
! YES
Connect the test harness ‘D’
connector to the ECM only, not to Substitute a known-good ECM
the main wire harness (see page and recheck. If symptom/indica-
11-21). tion goes away, replace the origi-
‘ nal ECM.
L Turn the ignition switch ON.
Measure voltage between D15 0000000000000} 00000000
(+) terminal and D22 {(—) [eJoJoTeYoXoYoYoYoYoXoToNoll NoleoYoYoXoloToT o)
terminal.
YES Repair open or short in RED/YEL

Is there approx. 5 V?

NO

Substitute a known-good ECM
and recheck. If prescribed voltage
is now available, replace the origi-
nal ECM.

wire between ECM (D15} and the
IAT sensor.

Repair open in GRN/
BLU wire between ECM
(D22) and the IAT
sensor.

—®—

D15 (+)

l
oooooo0obo
000000000

oo
o¢

D22 (-)
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PGM-FI System

F Ignition Output Signal

:@: :@: The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 15: A problem in
0~ ~—r—~ the ignition Output Signal circuit.

F22B1 engine:

DISTRIBUTOR

— The MIL has been reported on.

— With the SCS short connector
connected (see page 11-18),
code 15 is indicated.

B

Do the ECM Reset Procedure (see

page 11-19).

‘ Start the engine.

View from
wire side

BLK/
7 Intermittent failure system is OK YEL (+)
at this time (test drive may b
Is the MIL on and does it NO necessary). :
indicate code 15?7 Check for poor connections or
loose wires between the distribu-
YES tor and the ECM.

NOTE: if the engine won't start,
it may take 20 seconds of crank-
ing to set the code.

’ DISTRIBUTOR

|: Turn the ignition switch OFF.
F22B2 engine:

]

Disconnect the 2P connector from ‘

the distributor.

|

Turn the ignition switch ON. l YEL(+)

View from
wire side

F22B5, F20B3 engine:

S

‘
s

2
I

A
o

. B
{To page 11-51) View from YEL (+) DISTRIBUTOR
wire side

11-50



&
(From page 11-50)
Measure voltage between BLK/
YEL (+) [F22B2 engine: YEL] ter-
minal and body ground.
[F22B2 engine]
‘ eSS — 1
NO ! C . . |
Is there battery voltage? ; ;g?t the ignition coil {see section :
f : b e e e e e -
YES | ‘ |
|
NO ianiti 1
! Is the ignition coil OK? —] Re_;lxlace the ignition )
| coit. i
! ’ YES !
[ m——————— i ——— == B
I — Repair open in YEL wire be- |
| tween the 2P connector and ||
| ignition coil. |
; — Repair open in BLK/YEL wire |
i between the ignition coil and !
| ignition switch. !
|
L - -2 J
[Except F22B2 enginel
e — ¥
[ Repair open in BLK/YEL wire be- :
—  tween the 2P connector and igni- )
: tion switch. :
Turn the ignition switch OFF. ‘ e il D
Reconnect the 2P connector. } L!/
I A21 (+)
|
0000000000b00 O0000000 00000000000
Connect the test harness between 0000000000009 | DO0O00OOO 00000000000
the ECM and connectors (see T
page 11-21). A26 (—)

Turn the ignition switch ON.

Measure voltage individually be-
tween A21 (+) terminals and

A26 (—) terminal.
— Replace the ICM (see section
NO 23).
Is there battery voltage? — Repair open or short in YEL/
GRN wire between ICM and
YES ECM (A21).

NOTE: If the YEL/GRN wire was short-

Substitute a known-good ECM ed, the ICM may be damaged.
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.
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PGM-FlI System

’— Vehicle Speed Sensor (VSS)

~N b
-]~ -(A7]- The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 17: A problem in
1> 7 T ™ the Vehicle Speed Sensor (VSS) circuit.

The VSS generates a pulsing signal when the front wheels turn.

,7 — 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 11-19).

Road test with A/T in| 2| position
(M/T: in 2nd gear), accelerate to
4,000 rpm {min- "), then deceler-
ate to 1,500 rpm (min~') with
throttle fully closed for at least 5
seconds.

Intermittent failure, system is OK
NO at this time.

Check for poor connections or
loose wires between the VSS, the
ECM, and the TCM [A/T].

Is the MIL on and does it
indicate code 17?7

YES

rear wheels before
jacking up front of
car.

Block rear wheels and set the
parking brake. Jack up the front
of the car and support with safe-
ty stands.

Turn the ignition switch OFF. ‘

Connect the test harness between
the ECM and connectors (see
page 11-21).

Turn the ignition switch ON. J
I

Block the right front wheel and
slowly rotate left front wheel and
measure voltage between B10
(+) terminal and A26 (-)
terminal. NOTE: Transmission in @ position (A/T).

|

NO
Does voltage pulse 0 V and [ Turn the ignition switch OFF.
approx. 5 V? |

00000000000
00000000000

0000000000000 00000000
000000000000 | OOOOHOODO

| [
A26 (—) B10(+)

‘ YES

Substitute a known-good ECM
and recheck. If symptom/indica-

tion goes away, replace the origi-
nal ECM. (To page 11-53)
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(From page 11-52)

Disconnect the “’‘B’’ connector
from the ECM only, not the main

wire harness.

L Turn the ignition switch ON. —l

|

Block the right front wheel and
slowly rotate left front wheel and
measure voltage between B10
(+) terminal and A26 (-)

terminal.

Does voltage pulse 0 V and
approx. 5 V?

l YES

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

NO

— Repair short in ORN
wire between ECM
{B10) and the VSS
or cruise control
unit.

— Repair open in ORN
wire between ECM
(B10) and the VSS.

— If wire is OK, test
the VSS. (see sec-
tion 23)
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PGM-FI System .

— Electrical Load Detector (ELD) [F22B1, F22B2 engine]

: :j The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 20: A problem in
~——~ the Electrical Load Detector (ELD) circuit.

With the SCS short connector
connected (see page 11-18), code
20 is indicated.

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

Start engine and keep engine
speed at idle.
Turn on headlights.

’ Intermittent failure, system is OK
at this time (test drive may be

NO n )
. - > (=14 Yl -
Does the MIL indicate code 207 Check for poor connections or Vl_ew f_rdom
YES loose wires at the ELD and the wire side
ECM.

BLK ()

=3

Tumn the ignition switch and head-

lights OFF.

Disconnect the 3P connector from

the ELD.

[ Turn the ignition switch ON. ]

Measure voltage between
BLK/YEL (+) terminal and BLK

{—) terminal.
T NO Measure voltage between
Is there battery voltage? BLK/YEL (+) terminal and body
ground.
YES
W Repair open in BLK wire
YES between the 3P con-
Is there battery voltage? nector and G402 {locat-
ed behind right kick
—I NO panel).

Repair open in BLK/YEL wire be-
tween No. 4 ECU (ECM) (7.5 A)
fuse in the under-dash fuse/relay
box and the 3P connector.

(To page 11-55)
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(From page 11-54)

Measure voltage between GRN/
RED terminal and body ground.

=

Is there approx. 5 V?

YES

Turn the ignition switch OFF.

Connect the 3P connector to the
ELD.

Connect the test harness between
the ECM and connectors (see
page 11-21).

Start the engine and allow it to
idle.

While measuring voltage between
D10 (+) terminal and A26 (—)
terminal, turn the headlights on
{low).

Does the voltage drop when
the headlights are turned on?

YES

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

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

View from
wire side

Check for an open or short in
NO GRN/RED wire between ECM
(D10) and the 3P connector.

BLK (~)

GRN/RED

BLK/YEL (+)

0000000000000 { 00000000
Q00000000000 E JOOOOOO0OO

OCO0000000000
0000Q000000
T

)
A26 (—) D10 (+)
| o

NO
l[ Replace the ELD. J

11-65



PGM-FI System

B Barometric Pressure (BARO) Sensor

\’[:@ - :@/ The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 13: A problem in
=l — the Barometric Pressure (BARO) Sensor.

The BARO Sensor is built into the ECM.
N L N L -
SIS RIS
— The MIL has been reported on.
— With the SCS short connector

connected (see page 11-18),
code 13 is indicated.

i

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

I
Turn the ignition switch ON. j

Intermittent failure, system is OK

at this time (test drive may be
R NO necessary).

@;r;eJ\g;L on and does it indicate [F22B1, F22B2 engine (A/T)]:

Check for poor connections or

YES loose wires at the TCM and the

ECM.

[ Turn the ignition switch OFF.

l —Q)
Connect the test harness to the 22/
main wire harness only, not the

ECM (see page 11-21). DI5

‘ 0000000000000 }0O0O000000 00600000000
0000000000000 | 00000000 00000000000

Disconnect the 22P connector
from the Transmission Control
Module (TCM). -

'

I

1

!

|

!

I

|

1

!

I

I

I

|

!

]

I

i

1

]

I

|

:

' Check for continuity between D5
i terminal and body ground.
{
i
!
I
|
|
|
]
|
I
|
1
I
I
|
|
]
I
I
|
I
I
1

|

Is there continuity?

YES Repair short in BLU/WHT wire be-
tween ECM (D5) and the TCM.

NO

Substitute known-good TCM and
recheck.

Is the MIL on and does it NO .
< indicate code 13? —] Replace the original TCM.

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.
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— A/T Fl Signal A/B (A/T)

] :: The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 30: A problem in
——< the A/T FI Signal A circuit between Transmission Control Module (TCM) and ECM.

] :@i The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 31: A problem in
~—7—~ the A/T Fi Signal B circuit between Transmission Control Module (TCM) and ECM.

~ 't - ~ ' -
e
PN PN

With the SCS short connector
connected (see page 11-18), code
30 and/or 31 are indicated.

:

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

Test drive necessary.

Drive the car for several miles so
that the transmission upshifts and
downshifts several times.

Intermittent failure, system is OK
Does the MIL indicate code NO | at this time. )
30 and/or 31?2 Check for poor connections or
loose wires at the TCM and the
l YES ECM.

‘ Turn the ignition switch OFF. —!

|

Connect the test harness to the
main harness only, not to the ECM
(see page 11-21).
—O——
| 63
Disconnect the 22P connector Q000000000000 Od)OOOOOO 00000000000
from the TCM. 0000000000000 06000000 00000000000
=T
B4”
Check for continuity between B3
and/or B4" terminal and body *: code 31 (A/T Fi signal B) i
ground. -
’ NO Check for continuity on WHT/RED
Is there continuity? or GRN* wire between B3 or B4*
and 22P connector of the TCM.
l YES I
Repair short in WHT/RED or GRN* NO | pepair open in WHT/
wire between ECM (B3 or B4*) Is there continuity? or wire f'
and the TCM. . tween ECM (B3 or B4*)
YES and the TCM.

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.
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Idle 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 with (D). 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 (2, 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 AR AUTOMATIC POWER HOSES
IDLE IDLE AIR | STARTER CONDI- ALTER- |TRANSAXLE| BRAKE STEERING | FAST IDLE AND
ADJUSTING| CONTROL | SWITCH TIONING NATOR FR GEAR SWITCH | PRESSURE | THERMO CONNEC
SCREW VALVE SIGNAL SIGNAL SIGNAL | POSITION | SIGNAL SWITCH VALVE TIONS )
SIGNAL SIGNAL
SYMPTOM 11-73 11-61 11-63 11-64 11-66 11-68 11-70 11-71 11-72 —
DIFFICULT TO START
ENGINE WHEN COLD @ @
WHEN COLD FAST IDLE OUT OF
SPEC. (1,000—2,000 rpm (min~ 1)) @ @
ROUGH IDLE @
WHEN WARM ENGINE SPEED TOO
HiGH ® ® @6
Idle speed is below
specified engine speed @
{no load}

Idie speed does not
increase after initial
start up.

On models with auto-
WHEN matic transmission, the

WARM idle speed drops in gear

ENGINE

SPEED Idle speeds drops when @
TOO LOW | air conditioner in ON

Idle speed drops when
steering wheel is turning

Idle speed fluctuates
with electrical load

CIRCIROICINOIEOICINOINCOECIN®
©

WHILE WARMING UP @
FREQUENT
STALLING
AFTER WARMING UP @)
FAILS EMISSION TEST Q)
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— System Description

YEL/BLK

=
=A

B
==7]

The idle speed of the engine is controlied by the Idle Air Control (IAC) Valve.
The valve changes the amount of air bypassing into the intake manifold in response to electric current controlled by the
ECM. When the IAC Valve is activated, the valve opens to maintain the proper idle speed.

To
——— P PGM-FI

MAIN RELAY

ENGINE
COOLANT
o4

18

BLK/BLU

IAC VALVE

w
-
e

VARIOUS
SENSORS

(cont’d)
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Idle Control System
— System Description (cont’d)

about 150—300 rpm (min-1).

bypassed air is thus controlied in relation to the engine coolant temperature.

IDLE SPEED
rom {min~")

32 68

20

104 140

-20 0 40 60

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 11-68)
« Brake switch signal (see page 11-70)

« PSP switch signal {see page 11-71)

+ Fast idle thermo valve (see page 11-72)

» Hoses and connections

« IAC valve and its mounting O-rings

176
80

1. After the engine starts, the IAC valve opens for a certain time. The amount of air is increased to raise the idle speed

2. When the coolant temperature is low, the IAC valve is opened to obtain the proper fast idle speed. The amount of

ENGINE

COOLANT TEMPERATURE
(°F)
(°C}

1. When the idle speed is out of specification and the Malfunction Indicator Lamp (MIL) does not blink Diagnostic Trou-

2. If the above items are normal, substitute a known-good |AC valve and readjust the idle speed (see page 11-73).

® 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. If symptom goes away, replace the original ECM.
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— ldle Air Control (IAC) Val_ve

~ ! FRN ! ~
- @l— _* The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code {DTC) 14: A problem in
<~ 71~ < 7 ™ the ldle Air Control (IAC) Valve circuit.

The IAC Valve changes the amount of air bypassing the throttle body in response to a current signal from the ECM in
order to maintain the proper idle speed.

COIL To INTAKE From AIR
MANIFOLD CLEANER

— The MIL has been reported on.

— With the SCS short connector
connected (see page 11-18),
code 14 is indicated.

Do the ECM Reset Procedure (see

page 11-19).
\ Start the engine. “
{ Hold the engine at 3,000 rpm
Is the MIL on and does it indicate NO {min~"1) with no load (A/T in
code 147 or| P|position, M/T in neutral) un-
til the radiator fan comes on, then
‘ YES let it idle.

the IAC valve. With the engine running and the
accelerator pedal released, dis-
connect the 2P connector from
the IAC valve.

Disconnect the 2P connector from‘] I

Intermittent failure, sys-
tem is OK at this time
(test drive may be nec-

Is there a reduction in engine YES essary).
speed? Check for poor connec-
tions or loose wires be-
] NO tween the IAC valve

and the ECM.

Substitute a known-good IAC
valve and retest.

(To page 11-62) {cont’'d)
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Idle Control System

(From page 11-61)

Measure voltage between the
YEL/BLK wire and body ground.

|

Is there battery voltage?

YES

Turn the ignition switch off and
reconnect the 2P connector to the

IAC valve.

Connect the test harness ‘A"’
connector to the main wire har-
ness only, not the ECM (see page

11-21).

r Turn the ignition switch ON.

Momentarily connect A9 terminal
to A23 terminal several times.

|

Does the IAC valve click?

[vo

Check for an open or short in
BLK/BLU wire between IAC valve
and ECM (A9). If the wire is OK,
replace the IAC valve.

F— Idle Air Control (IAC) Valve (cont’d)

NO

YES

Repair open in YEL/BLK wire be-
tween IAC valve and PGM-Fl main
relay.

View from
wire side

IAC VALVE

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

JUMPER WIRE
——

BLK/BLU (-}

YEL/BLK (+)

A9 (+) A23 (-)

0 1
00000000000d0 |0000OOOOO 00000000000
0000000000000 ] 00000000 00000000000

11-62




— Starter Switch Signal

Inspection of Starter Switch

Signal.

Connect the test harness between
the ECM and connector (see page

11-21).

Measure voltage between B9 { +)
terminal and A26 (—) terminal
with the ignition switch in the
start position.

Is there battery voltage?

YES

Starter switch signal is OK.

This signals the ECM when the engine is cranking.

o'
AT N
V) 1
B9
O000000000000 OOOOd)OOO O0000000000
0000000000006 | 0000000 koo 00000000000

NO

NOTE:

® M/T: Clutch pedal must be

depressed.

r
A26 {-)
J

® A/T: Transmission in [E or El position.

Inspect No. 9 STARTER SIGNAL
(7.5 A) fuse in the under-dash

fuse/relay box.

Is the fuse OK?

YES

— Repair open in BLU/RED wire
between ECM (B9) and No. 9
STARTER SIGNAL (7.5 A)

fuse.

NO

— Repair short in BLU/
RED wire between
ECM (B9) and No. 9
STARTER SIGNAL
(7.5 A) fuse, PGM-FI
main relay.

— Replace No. 9
STARTER SIGNAL
(7.5 A) fuse.
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Idle Control System

~ Air Conditioning Signal

This signals the ECM when there is a demand for cooling from the air conditioning system.

Inspection of Air Conditioning

Signal.

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).

1 —
B5 (+)

Turn the ignition switch ON. j |

0000000000000 |oodboOOOO 00000000000
T OOOOOOOOOOOOQ 00000000 00000000000
L]
Measure voltage between B5 ( +) A2F -
terminal and A26 (—) terminal.
l Substitute a known-good ECM
s the ox. 5 V? NO and recheck. If prescribed voltage
s re approx. ) is now available, replace the orig-
I YES inal ECM.
Turn the ignition switch OFF. l
Reconnect ‘’B’’ connector to the
main wire harness. A}S
’ JUMPER 0000000300000} 00000000 OOOOOOOOOOO‘
g} WIRE 000000000000 E | O0O000000 00000000000
L Turn the ignition switch ON. A26
]
Momentarily connect A15 termi-
nal to A26 terminal several times.
’7 Momentarily connect the RED/
Is there a clicking noise from NL BLU terminal of the 4P connector
the A/C compressor clutch? .on the A/C clutch relay 1o body
ground several times. S
YES
<«+— RED/BLU
" View from wire side
. s . NO See air conditioner in-
Start the engine. J Is there a clicking noise from spection (see section
the A/C compressor clutch? 22)
l YES
Blower switch ON. 7
Repair open in RED/BLU wire be-

tween ECM (A15) and A/C clutch
relay.

{To page 11-65)
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&
IEV)Y
V) —
(From page 11-64) le(+)
) 0000000000000 |codooooo O0000000O000
000000000000 Y | 00000000 {ooooooo0000
; Y
A/C switch ON. A26 (—)
1

|

Does A/C operate?

YES

Air conditioning signal is OK.

NO

Measure voltage between B5 { +)
terminal and A26 (—) terminal.

NO

Is voltage less than 1.0 V?

YES

Repair open in RED/
WHT wire between
ECM (B5) and A/C
switch.

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the orig-
inal ECM.
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Idle Control System

‘/ Inspection of ALT FR Signal.

ECM (see page 11-21).

Connect the test harness between
the ECM and connectors. Discon-
nect ‘D"’ connector from the
main wire harness only, not the

1

'j Turn the ignition switch ON.

|

terminal and A26 (—) terminal.

Measure voltage between D9 (+)

1

Is there approx. 5 V?

YES

F Turn the ignition switch OFF.

|

main wire harness.

Reconnect ““D’’ connector to the

1

fan comes on, then let it idle.

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

L

when the radiator fan is off.

Measure voltage between D9 (+)
terminal and A26 (—) terminal

L

Does the voltage decrease
when headlights and rear
defogger are turned on?

l YES

r ALT FR signal is OK.

— Alternator (ALT) FR Signal

NO

NO

This signals the ECM when the Alternator (ALT) is charging.

|
D9 (+)
—

0000000000000 | 000O000O00
000000000000 P  OO0V00O000

00000000000
00000000000

T
A26 (-)
J

Substitute a known-good ECM
and recheck. If prescribed voltage
is now available, replace the orig-
inal ECM.

!
D9 (+)
| -

0000000000000 | 00000000
000000000000 ] 0000000 D

ocoocobdoooooo
OO00O00000000

T
A2|6(—)

Turn the ignition switch OFF, j

|

(To page 11-67)
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(From page 11-66)

|

Disconnect ‘D'’ connector from
ECM only, not the main wire

harness.

Disconnect the negative battery
cable from the battery.

Check for continuity between D9
terminal and body ground.

J

Is there continuity?

INO

YES

Disconnect GRN connector from
the alternator.

GRN CONNECTOR

Connect WHT/RED wire to body

ground.

Check for continuity between D9
terminal and body ground.

|

Is there continuity?

NO

Repair open in WHT/RED wire be-
tween ECM (D9) and alternator.

YES

Q000000000000 00000000
Q000000000000 00000000

Disconnect GRN connector from
the alternator.

Check for continuity between D9
terminal and body ground.

Is there continuity?

YES

Repair short in WHT/RED wire be-
tween ECM (D9) and ALT.

See ALT inspection
{see section 23).

D9

|
00004000000
00000000000

See ALT inspection

(see section 23).
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Idle Control System

B Automatic Transaxle (A/T) Gear Position Signal (A/T only)

This signals the ECM when the transmission is in [N] or [P] position.

Inspection of A/T Gear Position

Signal. L

Turn the ignition switch ON.

I

Observe the A/T shift indicator
and select each position

separately.
Does the indicator light NO See A/T gear position indicator in-
properly? spection (see section 14).

[ves

L Turn the ignition switch OFF.

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). Y

L )

1
B7 (+)
|-

‘ T he ianiti itch ON —l 0000000000000 |000do000O 00000000000
urn the ignition switch ON. 0000000000006 | 00000000 00000000000
T
‘ A26 (—)
}
Measure voltage between B7 ( +)
terminal and A26 (—) terminal.
L Substitute a known-good ECM

NO and recheck. If prescribed voltage

is now available, replace the orig-
inal ECM.

Is there approx. 5 V?

I YES

—

Turn the ignition switch OFF. j .

L

Reconnect ‘‘B’’ connector to the
main wire harness.

Start the engine. ]

{To page 11-69)

11-68



(From page 11-68)

@.

-
B7 (+)
|

0000000000000 |000bo0OOO
0000000000006 | 00000000

AZ? =)

Measure voltage between B7 (+)

terminal and A26 (—) terminal

with the transmission in @ and
position individually.

l

NO Repair open in LT GRN wire be-
< Is there less than 1.0 V? tween ECM (B7) and gauge as-
sembly.
YES
O B7 (+)
Measure voltage between B7
(+) terminal and A26 (-} ter- 0000000000000 ]000d0000O
minal with the transmission in 000000000000 00000000
gear. A26 (-)
I NO Repair short in LT GRN wire be-

< |s there battery voltage?

YES

Automatic Transaxle gear Position
Switch signal is OK.

tween ECM (B7) and gauge as-
sembly.

00000000000
Q0000000000

00000000000
00000000000
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Idle Control System

[ Inspection of Brake Switch Signal. ]

Are the brake lights on without
depressing the brake pedal?

NO

Depress the brake pedal.

Do the brake lights come on?

YES

Connect the test harness to the
main wire harness only, not to the
ECM (see page 11-21).

( Depress the brake pedal.

Measure voltage between D2 (+)
terminal and A26 (—) terminal
with the brake pedal depressed.

Is there battery voltage?

YES

-

Brake switch signal is OK.

— Brake Switch Signal [F22B1, F22B2 enginel

This signals the ECM when the brake pedal is depressed.

YES

Inspect the brake switch (see sec-
tion 19).

NO

Inspect STOP LIGHT, HORN (20
A) fuse in the under-hood fuse/re-

lay box.
< Is the fuse OK?

YES

NO

— Repair short in WHT/
YEL wire between
brake switch and
STOP LIGHT, HORN
{20 A) fuse.

— Replace STOP
LIGHT, HORN (20 A)
fuse. J

— Repair open in WHT/YEL wire
between brake switch and
STOP LIGHT, HORN (20 A)
fuse.

— Inspect the brake switch (see
section 19).

O000000000000

OOOOOOOOOOOOQ

00000000
00000000

NO

A26 (—)
|

00000000000
POOOOOO00O000

+—
D2 (+)
}

Repair open in GRN/WHT wire be-
tween the brake switch and ECM
(D2).
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Inspection of PSP switch signal.

|

Connect the test harness between
the ECM and connectors (see

page 11-21).

Turn the ignition switch ON.

|

Measure voltage between B8 ( +)
terminal and A26 (—) terminal.

|

Is there less than 1.0 V?

— Power Steering Pressure (PSP) Switch Signal

~,_NO

\ YES

l Start the engine.

|

‘ Turn steering wﬁeel slowly.

|

Measure voltage between B8 { +)
terminal and A26 (—) terminal
while steering wheel is turning.

Is there battery voltage?

YES

PSP switch signal is OK.

NO

L
o>

This signals the ECM when the power steering load is high.

0000000000000 00000000
0000000000000 | 00000000

A26 (—-) BB (+)
1

Turn the ignition switch. OFF. —l

Disconnect the 2P connector from
the PSP switch.

l

Turn the ignition switch ON. T

Connect GRN terminal to BLK

terminal.
I

Is there less than 1.0 V?

YES

NO

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).

Disconnect the 2P connector from
the PSP switch.

YES
Is there battery voltage?

NO

Check for a short in GRN wire be-
tween ECM (B8) and PSP switch.
If wire is OK, substitute a known-
good ECM and recheck. If
prescribed voltage is now avail-
able, replace the original ECM.

00000000000
0000000000g

Replace the PSP
switch.

View from
wire side

PSP SWITCH

Replace the PSP

switch.
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Idle Control System
— Fast Idle Thermo 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
to 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.

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 86°F,
30°C).

® |f not, replace the fast idle thermo valve and
retest.

O-RINGS
Replace

4. Start the engine. Hold the engine at 3,000 rpm

{min=1) with no load (A/T in [N] or [P] position, M/T
in neutral) until the radiator fan comes on, then let
it idle.

5. 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.
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— Ildle Speed Setting

R

Inspection/Adjustment

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-") with no load (A/T in [N] or [P] position, M/T

in neutral) until the radiator fan comes on, then let
it idle.

2. Connect a tachometer.

TEST TACHOMETER

BATTERY

3. Disconnect the 2P connector from the Idle Air Con-
trol {IAC) valve. '

IAC VALVE

4. Start the engine with the accelerator pedal slightly
depressed. Stabilize the engine speed at 1,000 rpm,
then slowly release the pedal until the engine idies.

CONNECTOR TACHOMETER

Check idling in no-load conditions: headlights, blower
fan, rear defogger, radiator fan, and air conditioner
are not operating.

Idle speed should be:
F22B1, F22B2 engine:

M/T 550 *+ 50 rpm (min-1)
550 * 50 rpm (min-1)

(in [N] or [P] position)

A/T

F22B5, F20B3 engine:

M/T 620 * 50 rpm (min—1)
AT 620 + 50 rpm (min—1)
{in [N] or [P] position)

Adjust the idle speed, if necessary, by turning the
idle adjusting screw.

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.

IDLE
ADJUSTING
SCREW

Turn the ignition switch OFF,
Reconnect the 2P connector on the IAC valve, then

remove the BACK UP (7.5 A) fuse in the under-hood
fuse/relay box for 10 seconds to reset the ECM.

(cont’d)
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Idle Control System
— ldle Speed Setting (cont’d)

s
8. Restart and idle the engine with no-load conditions
for one minute, then check the idle speed.

ldle speed should be;
F22B1, F22B2 engine

M/T 700 = 50 rpm (min-1)
AT 700 + 50 rpm {(min-1)
(in or ]E] position)

F22B5, F20B3 engine

M/T 770 £ 50 rpm (min-")
770 * 50 rpm {min-")
AT (in [N] or [P] position)

9. Idle the engine for one minute with headlights (Low)
ON and check the idle speed.

Idle speed should be;

M/T 770 £ 50 rpm (min-1)
AT 770 * 50 rpm (min-1)
{in [N] or [P] position)

10. Turn the headlights off.
Idle the engine for ocne minute with heater fan switch
at Hl and air conditioner on, then check the idle
speed.

Idle speed should be;

M/T 770 = 50 rpm (min-1)
AT 770 = 50 rpm (min-")
{in [N] or [P] position)

NOTE: If the idle speed is not within specification,
see System Troubleshooting Guide on page 11-58.
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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 (0. 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

@), etc.
PAGE SUB-SYSTEM FIA
CONTROL FUEL PGM-FI | CONTAM-
L L INJECTOR F FUEL
IE:ILI:IES INJFEUCETOR SYSTEM RESISTOR PRESSURE FItJ'IFELR PLljl\ElP MAIN INATED
- [F22B1 REGULATOR RELAY FUEL
engine]
- SYMPTOM 11-76 11-80, 83 11-86 11-89 11-90 11-92 11-93 11-95 -

ENGINE WON'T START

®

DIFFICULT TO START
ENGINE WHEN COLD OR HOT

O,

ROUGH IDLE

POOR PER-
FORMANCE

MISFIRE OR
ROUGH
RUNNING

FAILS
EMISSION
TEST

LOSS OF
POWER

®© | ®) 0|06

®©| @0

FREQUENT
STALLING

WHILE
WARMING
up

AFTER
WARMING
(]4
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Fuel Supply System

— Fuel Lines

NOTE: Check all fuel system lines and hoses for damage, leaks or deterioration, and replace if necessary.

27 N°m
(2.8 kgf-m,
21 Ibf-ft)

22 N-m

{2.2 kgf-m,

16 Ibf-ft)

P

N
h
]

7
il

)

iy,

£ >
{

(3.8 kgf-m,
27 Ibf-ft)

37 N-m
(3.8 kgf-m,
27 ibf-ft)

22 N'm

{2.2 kgt-m,

16 lbf-ft)
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NOTE: Check all hose clamps and retighten if necessary.

A Set the center

1l

10—15 mm
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Fuel Supply System

B System Description

The fuel supply system consists of a fuel tank, in-tank
high presssure fuel pump, PGM-FI main relay, fuel filter,
fuel pressure regulator, fuel injectors, injector resistor and
Fuel Injection Air (FIA)} Control System [F22B1 enginel
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.

A WARNING

® Do not smoke while working on the fuel system.
Keep open flames or sparks away from your work
area.

® Be sure to 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 mm service bolt at
the fuel rail, while holding the special banjo bolt with
another wrench.

4. Place arag or shop towel over the 6 mm service bolt.

5. Slowly loosen the 6 mm service bolt one complete
turn.

SERVICE BOLT ':'I= > / Q A
12 Nem % ‘s
(1.2 kgf-m, - %
9 Ibf-ft) ‘S)),

< " S

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.
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R

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 kgf/cm?2, 38 —46 psi)

4. Reconnect vacuum hose to the fuel pressure
regulator.

Pressure should be;
206 —255 kPa (2.1 —2.6 kgf/cm2, 30—37 psi)

FUEL
PRESSURE
GAUGE

CLAMP 07406 —0040001

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 11-90).
— 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.
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Fuel Supply System

— Fuel Injectors

[F22B1, F22B2 engine}
Troubleshooting

PLUNGER HOUSING

PLUNGER

~ i PN | >
-~ ":\ /I lll\

— The MIL has been reported on.

— With the SCS short connector
connected (see page 11-18),
code 16 is indicated.

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

Start the engine and allow it to
idle.

Is the MIL on and does it
indicate code 16?

YES

(To page 11-81)

CORE

NO

SOLENQID COIL

- the Fuel Injector circuit.

FILTER

FUEL

INJECTOR

CUSHION

RING

SEAL
RING

O-RING

INTAKE
MANIFOLD

Wustration: 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
necessary).

Check for poor connections or
loose wires between the fuel in-
jector, the injector resistor and the
ECM.

\E@‘/ :i The Maifunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 16: A problem in
—~ ; ~ - T

The Fuel Injectors 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 coill. The Fuel Injectar is sealed by an O-ring and seal
ring at the top and bottom. These seals also reduce operating noise.

FUEL RAIL
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{From page 11-80)

Start the engine and listen at each
fuel injector for a clicking sound.

-

Turn the ignition switch OFF.

I

Disconnect the 2P connector from
the fuel injector that does not
click.

Measure resistance between the
2 terminals of fuel injector.

FUEL
INJECTOR
NO Replace the fuel injector/injectors
— ?
< Is there 1.5—-2.5 & that are not 1.5—2.5 Q. —
W YES
r Turn the ignition switch ON.

Measure voltage between RED/
BLK {+) terminal in the 2P con- T—
nector and body ground.

L NO |

Is there battery voltage? m Turn the ignition switch OFF. -l

YES L
Disconnect 6P connector from the
injector resistor.

1
L Turn the ignition switch ON. ]

1

Measure voltage between RED/
BLK (+) terminal and body
ground.

N4

(To page 11-82) (To page 11-82) (cont’d)
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Fuel Supply System

F Fuel Injectors (cont’d)

(From page 11-81) {From page 11-81)

Y

Repair open in the
NO YEL/BLK wire between
the injector resistor and
TYES the PGM-FI main relay.

Is there battery voltage?

Test the injector resistor {see page

11-89).

Does the injector resistor test NO Replace the injector
oK? resistor.

[ Turn the ignition switch OFF.
[ves

L Repair open RED/BLK wire be-
[ Reconnect the 2P connector to tween 2P connector and injector

the fuel injector. resistor.

Connect the test harness between
the ECM and connectors (see

page 11-21).

Turn the ignition switch ON. J

[

Measure voltage between A23
(—) terminal and following
terminal:
* No. 1 fuel injector:

A1 (+) terminal.
* No. 2 fuel injector:

A3 (+) terminal.

* No. 3 fuel injector: A3 {+) W
A5 (+) terminal. ‘ I =/
* No. 4 fuel injector: A1 (+)| A5 (+) A23 ()
A2 (+) terminal. e !
0000000000 [0000O0OOO 00000000000
OO00000000000JO0000000 O0000000000
)]
A2 (+)
NO Repair open in the wire between
Is there battery voltage? the ECM (A1, A3, A5 or A2) and
the fuel injector.
Tves

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

[F22B5, F20B3 engine]

Testing .
NQOTE: 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.

® |f 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 to make the typical click-
ing sound, check the sound again after replacing
the fuel injector.

— If clicking sound is still absent, check the foi-
lowing.

= Whether there is any short-circuiting, wire
breakage or poor connection in the YEL/BLK
wire between the PGM-Fl 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 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).

If the engine cannot be started:

1. Remove the connector of 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

® |f the resistance is not as specified, replace the
fuel injector.

@ If the resistance is as specified, check the pres-

sure (see page 11-79).

— If the fuel pressure is as specified, check the fol-
lowing:

* Whether there is any short-circuiting, wire
breakage or poor connection in the YEL/BLK
wire between the PGM-Fl 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).

B

{cont’'d)
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Fuel Supply System

— Fuel Injectors (cont’'d)

Replacement

Do not smoke when working on the fuel system. 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 enginel.
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]

HARNESS
HOLDER

6. Disconnect the fuel rail.

7. Remove the fuel injectors from the intake manifold.

FUEL

PRESSURE

REGULATOR 12 N-m
{1.2 kgf-m,
9 Ibf-ft)

O-RING

Replace. {2.2 kgf-m,

16 Ibf-ft)

CUSHION
RING
Replace.
O-RING
Replace.
[F22B1 engine]

SEAL
RING

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 fue! 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.
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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 Nem

(1.2 kgf-m,

WASHER
Replace.

{2.2 kgf-m,
16 Ibf-ft)

13. Install and tighten the retainer nuts.

14. Connect the fuel hose to the fuel rail with 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 [F22B1 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 two seconds,
the fuel pressure in the fuel line rises. Repeat this two or three times, then check whether there is any fuel leakage.
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Fuel Supply System

— Fuel Injection Air (FIA) Control System [F22B1 engine]

Description
When the engine speed is between 1,300 rpm (min—7) and 4,500 rpm (min-1), the ECM supplies ground to the FIA con-
trol solenoid valve sending intake air to the fuel injectors.

To
No. 4 ECU (ECM)
BLK/YEL {7.5 A) FUSE
FIA CONTROL
SOLENOID VALVE WHT/YEL

L VARIOUS
ECM <:] SENSORS

i
Cla |
o
FUEL E
INJECTOR

=2}
-
F

I

=

From FIA
CONTROL
SOLENOID VALVE

o , FUEL
Y7 INJECTOR

) : INTAKE " -
AR
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Troubleshooting

inspection of the FIA control
system

] VACUUM PUMP/GAUGE

Start the engine. Hold the engine
at 3,000 rpm (min~') with no
load (A/T 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.

Is there vacuum? Disconnect the 2P connector from SOLENOID
) the FIA control solenoid valve. VALVE

T FIA
( YES CONTROL

NO

YES Replace the FIA control

Is there vacuum? N
S © solenoid valve.

—INO

Turn the ignition switch OFF. 1

L

Disconnect ‘A"’ connector from

ECM.

Check for continuity to ground on
the WHT/YEL wire.

T Repair short to ground
YES in WHT/YEL wire be-
tween ECM (A14) and

IN o the 2P connector.

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

Is there continuity to ground?

(To page 11-88)

{cont’d)
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Fuel Supply System

— Fuel Injection Air (FIA) Control System (cont’d)

f
1= W
(From page 11-87) e !
== - LL:,J_.
\ @ ‘ E‘F’t’l’ BLK/
Raise engine speed to 1,500 rpm ﬁ g YEL {+)

i (O AL side
Check for vacuum at vacuum . T“éa‘-\‘
hose. ~ “!h.' = \@

J v‘.

NO Disconnect the 2P connector from
the FIA control solenoid valve.
YES I

Keep engine speed at 1,500 rpm
(min—").

Is there vacuum?

-

Measure voltage between BLK/
YEL (+) terminal and WHT/YEL
(—) terminal.

I
Is there battery voltage?

[NO

Measure voltage between BLK/
YEL {(+) terminal and body
ground. Repair open in BLK/YEL

T wire between 2P con-
NO nector and No. 4 ECU
(ECM) (7,5 A) fuse in
T YES Ithe under-dash fuse/re-

ay box.

YES Replace the FIA control
solenoid valve.

Is there battery voltage?

Turn the ignition switch OFF. J
T

Connect the test harness between
the ECM and connectors (see
page 11-21).

— T

Turn the ignition switch ON and
connect a jumper wire between
ECM (A14) terminal and ECM
{A26) terminal.

Repair open in WHT/
YEL wire between ECM
(A14) and the 2P con-
nector.

Does the solenoid valve click NO
when the jumper is con-
nected?

[ YES

Substitute a known-good ECM
- - and recheck. If symptom/indica-
Raise engine speed to 5,000 rpm tion goes away, replace the origi-
{min="). nal ECM.

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

FNO nal ECM.

‘ FIA control system is OK. J 0000000000000 |00000000
0000000000000 | 00000000 E
Al4 A26
JUMPER
WIRE

Is there vacuum?

4 00000000000
1 00000000000
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~ Injector Resistor

Description Testing
The injector resistor lowers the current supplied to the 1. Disconnect the injector resistor connector.
fuel injectors to prevent damage to the fuel injector coils.
This allows a faster response time of the fuel injectors. 2. Check for resistance between each of the injector
: resistor terminals (6, 5, 3 and 2) and the power ter-
minal (1).

Resistance should be: 5—7

INJECTOR RESISTOR

PGM.FI View from
ECM MAIN terminal
RELAY
r R T S
INJECTOR
RESISTOR
AM——1
1 A—4
1 AW—4
[4% - A
)
®
€)
FUEL _ %

INJECTORS
® Replace the injector resistor if any of the
resistances are outside of the specification. -
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Fuel Supply System

— 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/cm? (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
o S)| DiaPHRAGM
[o] o
o] o
! <]:] FUEL INLET
\
\~ -
G
OPEN:

To
INTAKE
MANIFOLD

DIAPHRAGM

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 11-79).

Pressure should be;

265—314 kPa (2.7 —3.2 kgf/cm?2, 38—46 psi)
(with the fuel pressure regulator vacuum hose dis-
connected and pinched)

FUEL
PRESSURE

GAUGE
07406—0040001— " |

CLAMP

«—1

aoy i\‘ —
5 "i\/ sm-’\,

{s‘) r@.ag

o . &y ‘

FUEL PRESSURE
REGULATOR

2. Reconnect the vacuum hose to 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.
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Replacement

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 two 6 mm retainer bolts.

12 N'm
@ {1.2 kgf-m,
9 Ibf-ft)

Replace.

- NOTE:
® Replace the O-ring.
® When assembling the fuel pressure regulator, ap-
ply clean engine oil to the O-ring and assemble
it into its proper position, taking care not to
damage the O-ring.
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Fuel Supply System -

— Fuel Filter

Replacement
BANJO
® Do not smoke while working on fuel system. 22 Nem
Keep open flame away from your work area. (2.2 kgf-m,
® While replacing the fuel filter, be careful to keep a safe 16 Ibf-ft)

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/cm?2, 38—46 psi with the
fuel pressure regulator vacuum hose disconnected and

pinched] 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. WASHER
Replace.

(1.0 kgfem,
7 Ibf-ft)

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.

37 Nem
(3.8 kgf-m,
27 ibf-ft)

6. When assembling, use new washers, as shown.

NOTE: Clean the flared joint of high pressure hoses
thoroughly before reconnecting them.
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— Fuel Pump

Description

Because of its compact impelier design, the fuel pump is installed inside the fuel tank, thereby saving space and simplify-
ing the fuel line system.

The fuel pump consists of a DC motor, a circumference flow pump, a relief valve for protecting the fuel line systems,
a check valve for retaining residual pressure, an iniet port, and a discharge port. The fuel pump assembly consists of
the impelier (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 with 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 valve.
If fuel flow is obstructed at the discharge side of the fuel line, the relief valve will open to bypass the fuel to the
inlet port and prevent excessive fuel pressure.

{3)

" residual pressure in the line, helping the engine to restart more easily.

FUEL PUMP

FUEL FILTER FUEL PUMP BRACKET

FUEL PUMP CROSS SECTION (Side view) FUEL PUMP ASSEMBLY CROSS SECTION (Top view)
DISCHARGE PORT N J INLET PORT
CHECK FUEL
VALVE PUMP COVER

IMPELLER

SN TSRS

H\\

A

A

\\\\\‘T-'_
\\\\\\\\\\\\&\\\\\

S \\\\

CASING

ARMATURE COIL FUEL

PUMP CASING GROOVES .

IMPELLER

When the engine stops, the fuel pump stops automatically. However, a check valve closes by gravity to retain the

{cont’d)
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Fuel Supply System

— Fuel Pump (cont’d)

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 itis 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-FI
MAIN RED/

RELAY YEL ~Juhper  WHT

wire
4. Check that battery voltage is available at the fuel
pump connector when the ignition switch is turned
ON (positive probe to the BLK/YEL wire, negative
probe to the body ground).

7
7, View from
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 11-96).

Replacement

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
(2.8 kgf-m,
21 Ibf-f1)

WASHER \
Replace. b @

FUEL 0
PUMP :
UNIT

6 N-m
(0.6 kgf-m,
4 |bf-ft)
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— PGM-FI Main Relay

Description

The PGM-FI main relay actually contains two 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 voitage 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-Ft
MAIN RELAY

BATTERY
VOLTAGE
IGNITION
SWITCH
STARTER
SIGNAL

ECM
l INJECTOR ' FUEL
RESISTOR| |INJECTOR

FUEL PUMP

Relay Testing
NOTE: If the car starts and continues to run, the PGM-
FI main relay is OK.

1. Remove the PGM-Fl main relay.

2. Attach the battery positive terminal to the No. 2 ter-
minal and the battery negative terminal to the No.
1 terminal of the PGM-FI main refay. 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 to step 3.
® |f there is no continuity, replace the PGM-FI main
relay and retest.

No. 2

To ECM (A7)

3. Attach the battery positive terminal to 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 continuify, go on to step 4.
@ If there is no continuity, replace the PGM-Fl 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.
® |f there is no continuity, replace the PGM-FI main

relay and retest.
{cont’d)
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Fuel Supply System

Troubleshooting

— PGM-FI Main Relay (cont’'d)

— Engine will not start.
— Inspection of PGM-Fl main re-
lay and relay harness.

[

Disconnect the PGM-FI main relay
connector.

1

Check for continuity between BLK
terminal 3) and body ground.

IN

Is there continuity?

J YES

Measure the voltage between
WHT/GRN terminal () and body

ground.

Is there battery voltage?

YES

L Turn the ignition switch ON.

|

Measure the voltage between
RED/WHT terminal (8) and body
ground.

Is there battery voltage?

YES

NO Repair open in BLK wire between
PGM-FI main relay and G101 lo-
cated at intake manifold.

— Replace the ECU (ECM) (15 A)
fuse in the under-hood fuse/re-

NO lay box.

— Repair open or short in the
WHT/GRN wire between the
PGM-FI main relay and the ECU
{ECM) {15 A) fuse.

— Replace the No. 2 FUEL PUMP
(15 A) fuse in the under-dash

NO fuse/relay box.

— Repair open or short in the
RED/WHT wire between the
PGM-FI main relay and the No.
2 FUEL PUMP (15 A) fuse.

Turn the ignition switch to the
START position.

Measure the voltage between
BLU/RED terminal 2) and body
ground.

Is there battery voltage?

YES

(To page 11-97)

NOTE:

¢ M/T: Clutch pedal must
be depressed.

¢ A/T: Transmission in

[N] or [P] position.

— Replace the No. 9 STARTER
SIGNAL (7.5 A) fuse in the
under-dash fuse/relay box.

NO — Repair open or short in the

BLU/RED wire between the

PGM-F! main relay and the No.

9 STARTER SIGNAL (7.5 A)

fuse, ECM (B9).

GRN/BLK

\(\BLU/RED

\\» BLK

BLK/ RED/ YEL/
YEL WHT BLK

View from
wire side

WHT/
GRN
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(From page 11-96)

L Turn the 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 11-21).

1

Check for continuity between
GRN/BLK terminal () and A7
terminal.

A7
|

0006000000000 [000000OO
Q000000000000 00000000

00000000000
Q0000000000

00000000000
00000000000

NO Repair open in GRN/BLK wire be-
Is there continuity? tween ECM (A7) and PGM-FI
main relay.
l YES
Reconnect “*A’’ connector to the
ECM.
| -
- 25 B1
Connect the PGM-FI main relay A23(\ ! :\+H+)
connector.
0000000000000 ] booooooo
J 0000000000000 ] 00000000
L Turn the ignition switch ON. J
Measure the voltage between
A23 (—) terminal and the follow-
ing terminals; A25 (+) B1 (+).
J — Repair open in the YEL/BLK
NO wire (6 between the ECM
Is there battery voltage? (A25, B1) and PGM-FI main
relay.
J YES — Replace the PGM-FI main relay.
L Turn the ignition switch OFF.
J A7 (+) A23 (-)
Measure the voltage between A7 0006000000030 00000000
{+) terminal and A23 () termi- 0000000000000 | 00000000
nal when the ignition switch is
first turned ON for two seconds.
l NO Substitute a known-good ECM

Is there 1.0 V or less?

l YES

Check the PGM-FI main relay {see
page 11-95).

and recheck. If pescribed voltage
is now available, replace the origi-
nal ECM.

00000000000
00000000000
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Fuel Supply System

g hr N =

OCoOoONO®

— Fuel Tank

10.

Replacement

Do not smoke while working on fuel system. Keep open flame away from your work area.

. Relieve the fuel pressure (see page 11-78).

. Jack up the car and support with jackstands.

. Remove the drain bolt, and drain the fuel into an approved container.
. Remove the fuel pipe cover and fuel hose protector.

. Disconnect the hoses.

CAUTION:
® When disconnecting the hoses, slide back the clamps, then twist hoses as you pull, to avoid damaging them.
® Clean the flared joint of high pressure hoses thoroughly before reconnecting them.

. Place a jack, or other support, under the tank.

. Remove the strap nuts and let the straps fall free.
. Disconnect the 2P and 3P connectors.

. Remove the fuel tank.

NOTE: The tank may stick on the undercoat applied to its mount. To remove, carefully pry it off the mount.
Install a new washer on the drain bolt, then install parts in the reverse order of removal.

37 Nem
(3.8 kgf-m,
27 Ibf-ft}

FUEL HOSE

PROTECTOR
DRAIN Bon\
49 N-m 3

(5.0 kgf-m,
36 Ibf-ft)

38 Nem

(3.9 kgf-m,
28 Ibf-f1)

J \FUEL TANK

FUEL PIPE COVER STRAPS

11
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6 b
Intake Air System ¢

System Troubleshooting Guide

NOTE: Across each row in the chart, the sub-systems that could be sources of a symtom are ranked in the order they
should be inspected starting with (1. 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 (2, etc.

[F22B2, F20B3 enginel

PAGE SUB-SYSTEM AIR CLEANER
THROTTLE CABLE THROTTLE BODY AND
INTAKE AIR DUCT
SYMPTOM 11-102 11-103 11-101
WHEN COLD FAST IDLE OUT OF SPEC @®
WHEN WARM IDLE SPEED TOO HIGH ® ©O)
LOSS OF POWER ® @

[F22B1, F22B5 enginel

PAGE SUB-SYSTEM INTAKE AIR | AIR CLEANER
THROTTLE T T e RESONATOR | AND INTAKE
_ (IAR) CONTROL |  AIR DUCT
SYMPTOM 11-102 11-103 11-106 11-101
WHEN COLD FAST IDLE OUT OF SPEC ®
WHEN WARM IDLE SPEED TOO HIGH @ @®
LOSS OF POWER @ @) ®
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Intake Air System
r System Description

The system suppilies air for all engine needs. It consists of the intake air pipe, Air Cleaner {ACL), intake air duct, Throttle

Body (TB), Idle Air Control (IAC) Valve, fast idle thermo valve, Intake Air Resonator (IAR} Control System [F22B1, F2285
enginel and intake manifold.

A resonator in the intake air pipe provides additional silencing as air is drawn into the system.

To
YEL/ PGM-FI
BLK P> v
RELAY
BLK/ VARIOUS
BLU ECM <; SENSORS
ORN/ BLK
ENGINE
COOLANT GRN 1
INTAKE + ¢+  THROTTLE =
MANIFOLD I BODY

ALC

INTAKE
AIR PIPE
RESONATOR
FAST
IDLE ENGINE
THERMO COOLANT To No. 4
VALVE (E7cg (ECM)
.5 A)
“IAR : FUSE
CONTROL o

CHECK VALVE *IAR CONTROL

SOLENOID *IAR CONTROL
VALVE DIAPHRAGM
*IAR VALVE
CONTROL *: F22B1, F22B5
VACUUM TANK engine
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p.1

— Air Cleaner (ACL)

ACL Element Replacement

NOTE: Loosen the battery set bolt and move the battery set plate before remove the ACL housing cover.

ACL HOUSING
COVER

ACL ELEMENT

Replace the air cleaner element
every 40,000 km (24,000 miles)
or 24 months.

ACL
HOUSING

*@¢————— BATTERY

= & ~ SET PLATE
r@if
N/

INTAKE AIR DUCT
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Intake Air System

r Throttle Cable

Inspection/Adjustment

1. Start the engine. Hold the engine at 3,000 rpm
{min=") with no load (A/T in [N] or [P] position, M/T
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 mm (0.39—0.47 in.)

ADJUSTING
LOCKNUT NUT

=el>

=) ‘-

DEFLECTION 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 to be sure it opens fully when you push the
accelerator pedal to the floor. Also check the throt-
tle valve to be sure it returns to 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 rpm
(min-1) with no load (A/T in [N] or [P] position, M/T
in neutral) until the radiator fan comes on, then let
it idle.

CABLE
THROTTLE LINKAGE BRACKET

St 1.

J
l &@)74
Y

ML N\
P |l-%‘f-}-—-—
3 =

ADJUSTING
NUT

INNER CABLE

LOCKNUT

3. Hold the cable sheath, removing all slack from the

cable.

4. Turn the adjusting nut until itis 3mm (0.12in.) away

from the cable bracket.

5. Tighten the locknut. The cable deflection should now

be 10— 12 mm (0.39—0.47 in.). If not, see Inspec-
tion/Adjustment.

3 mm (0.12in)
# ADJUSTING NUT

LOCKNUT
10 Nem
(1.0 kgf-m,
7 1bf-ft)

CABLE BRACKET
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— Throttle Body

Description

The throttle body is of the single-barrel side-draft type.
The fower portion of the throttle valve is heated by en-
gine coolant from the cylinder head. The idle adjusting
screw which increases/decreases bypass air and the
Evaporative Emission (EVAP) Control Canister port are
located on the top of the throttle body.

THROTTLE
POSITION (TP) IDLE ADJUSTING
SENSOR 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~"} with no load (A/T in or [P] position, M/T
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 PUMP
GAUGE

3. Allow the engine to idle and check that the gauge
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.

® |f 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.

{cont’d)
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Intake Air System

— Throttle Body (cont’d)

There should be
no clearance.

THROTTLE LINK

THROTTLE STOP SCREW
(Non-adjustable)

=
~
&

Replace the throttle body if there is excessive play in the throttle valve shaft or if the shaft is binding or sticking.

P "4'@3
F \@, = "

Disassembly

L)
& SRS )
22 N-m )) e @—’:\\9‘2
(2.2 kgf-m, ,,;;’t,m
16 Ibf-ft) =

GASKET
427 Replace.

(/‘i THROTTLE

\ CABLE

CRUISE CONTROL
CABLE

CAUTION:
® The throttle stop screw is non-adjustable.
® After reassembly, adjust the throttle cable (page 11-102), and A/T throttle control cable {section 14) for cars with A/T.

® The TP sensor is not removable.
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MAP
) SENSOR
= Troubleshooting
= page 11-39
<
O-RING ., @
Replace. ‘b

(D ‘3\
TSLoRI

<A

TP

SENSOR
Troubleshooting
page 11-46

O-RING

IDLE ADJUSTING

o ‘( e ‘\‘ > (
(PN I SCREW
o ) z
;"\ﬁ\\( g Replace.
)
DS

\ / ‘ <
4 i
O FAST IDLE
THERMO

VALVE
Inspection, page 11-72

{Cc

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

11-105




Intake Air Resonator (IAR) Control System
— Intake Air Resonator (IAR) Control System [F22B1, F22B5 engine]

When the engine speed is below 2,900 rpm (min-1) [F22B5 engine: 3,000 rpm {min-11, IAR control solenoid valve is
deactivated by the ECM, and intake air does not flow from the IAR. At engine speeds between 2,900 rpm (min-1} and
3,700 rpm (min—1) {F22B5 engine: 3,000 rpm {min-*) and 3,800 rpm (min-Y] {mid-range), the solenoid valve is acti-
vated by a signal from the ECM, and intake air flows from the IAR.

IAR
CONTROL
DIAPHRAGM VALVE

ACL
By,
' g RESONATOR
1 T

IAR
CONTROL
SOLENOID

VALVE .
K/ g No. 4 ECU (ECM)
(7.5 A) FUSE
IAR
CONTROL
CHECK
VALVE ORN/ VARIOUS
GRN —o  ECM \:_‘ SENSORS
IAR
CONTROL
VACUUM

TANK
de
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Troubleshooting VACUUM PUMP/

GAUGE
Inspection of the IAR control
system

Start engine and allow to idle.

IAR / Z
CONTROL b
Remove the vacuum hose from SOLENOID ;LA
the IAR and connect a vacuum VALVE \V/
gauge to the solenoid valve.
Is there vacuumn? YES Disconnect the 2P connector from IAR

the IAR control solenoid valve.

NO

YES Replace the IAR control

Is there vacuum? .
solenoid valve.

NO

Turn the ignition switch OFF.

|

Disconnect ‘“A’’ connector from
ECM.

Check for continuity to ground on
ORN/GRN wire.

l Repair short to ground

YES | in ORN/GRN wire be-
tween ECM (A19) and
2P connector.

Is there continuity to ground?

o

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

(To page 11-108)
(cont’d)
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Intake Air System

(From page 11-107)

Raise engine speed to 3,000 rpm
(min~=").

‘ Check for at vacuum hose. —4|

|

Is there vacuum?

YES

K%

(To page 11-109)

r Intake Air Resonator (IAR) ‘Control System (cont’d)

NO |
B

Disconnect lower hose from the
IAR control solenoid valve and
connect vacuum gauge to the

hose.

NO

Is there vacuum?

YES

Disconnect the 2P connector from
the 1AR control solenoid valve.

|

Measure voltage between BLK/
YEL {+) terminal and ORN/GRN

(—) terminal.

YES
Is there battery voltage?

NO

Measure voltage between BLK/
YEL (+) terminal and body

ground.

Is there battery voitage?

NO

YES

Turn the ignition switch OFF.

Reconnect the 2P solenoid con-

nector.

Connect the test harness between
the ECM and connectors (see
page 11-21).

{To page 11-109)

— Check the vacuum
line for proper con-
nection, cracks,
blockage or discon-
nected hose.

— Clean manifold port.

Replace the IAR control
solenoid valve.

Repair open in BLK/YEL
wire between 2P con-
nector and No. 4 ECU
(ECM) (7.5 A) fuse in
the under-dash fuse/re-
lay box.
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(From page 11-108)

¥

Connect a vacuum pump to the
vacuum hose.

L Apply the vacuum.

Does it hold vacuum?

YES

Raise the engine speed to 4,500
rpm (min~—1).

Is there vacuum?

NO

L IAR control system is OK.

NO

YES

(From page 11-108)

i

Turn the ignition switch ON.

|

Connect a jumper wire between
ECM (A19) terminal and ECM
(A26) terminal.

JUMPER WIRE
A19

0000000000000 ]000000VCO
0000000000006 ] 00000000}
}

A2|6

Does solenoid valve click when
the jumper wire is connected?

YES

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

00000000000
Q0000000000

Repair open in ORN/
GRN wire between
ECM (A 19} and the 2P
connector.

NO

Check the vacuum line for proper
connection or disconnected hose.
If OK, replace the IAR.

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

IAR

11-109




Intake Air System

— Intake Manifold

Disassembly

'GASKETS
Replace.

12 N-m
(1.2 kgf-m,
17 bf-ft)

INTAKE
MANIFOLD

22 N'm
(2.2 kgf-m,
16 Ibf-ft)

XL

&
>
S '
O
O\
ot
~.
22 N-m /

(2.2 kgf-m,
31 Ibf-ft)
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Emission Control System

System Troubleshooting Guide

L

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 with (D. Find the symptom in the left column, read across to 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 @), etc.

PAGE SUB-SYSTEM | yyReE wAY | EXHAUST GAS C:g;:(T&ESE EVAPORATIVE
CATALYTIC |RECIRCULATION | CRANKCASE EMISSION
ONVERTER
c TE SYSTEM el CONTROLS
SYMPTOM 11-113 11114 11-120 11-121
ROUGH IDLE ) @
FREQUENT AFTER WARM- Q)
STALLING ING UP
FAILS
EMISSION © @
POOR TEST
PERFORMANCE | " _
POWER @
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Emission Control System

— 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.

— Tailpipe Emission

1.

Inspection

Do not smoke during this procedure. Keep
any open flame away from your work area.

Start the engine. Hold the engine at 3,000 rpm
{min-1) with no load (A/T in [N] or [P] position, M/T
in neutral) until the radiator fan comes on, then let
it idle.

Connect a tachometer.

Check and adjust the idle speed, if necessary (see
page 11-73).

Warm up and calibrate the CO meter according to
the meter manufacturer’s instructions.

Check idle CO with the headlights, heater blower,
rear window defogger, cooling fan, and air condition-
er off.

Specified CO%: 0.1% maximum

® |f unable to obtain this reading:
See ECM troubleshooting guide (page 11-16).
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&

— Three Way Catalytic Converter (TWC)

Description

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 {COz2), dinitrogen (N2) and water vapor.

HOUSING

THREE WAY
CATALYSTS

FRONT OF
VEHICLE

Inspection

If excessive exhaust system back-pressure is suspected, remove the TWC from the car and make a visual check for plug-
ging, melting or cracking of the catalyst. Replace the TWC if any of the visible area is damaged or plugged.

HEAT SHIELD

19—-25 Nm
(1.9—2.5 kgf-m,
14—18 Ibf-ft)

GASKET
Replace.

33 N'm
GASKET (3.4 kgf-m,
Replace. 25 1bf-ft)
22 N-m THREE WAY
(2.2 kgf-m, CATALYTIC
16 Ibf-ft) CONVERTER (TWC)

Removal/installation, see section 9
Inspect housing for cracks or
other damage.

Inspect element for clogging

by looking through the inside.

HEAT SHIELD

(1.0 kgf-m,
7 Ibf+ft)
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Emission Control System

Troubleshooting

EGR CONTROL
SOLENOID VALVE

— Exhaust Gas Recirculation (EGR) System

EGR VALVE

BLK/ To No. 4 ECU (ECM)
YEL B 7 5 A) FUSE
RED
YEL/
BLU
WHT/ oM

GRN/ BLK

EGR

VALVE BLU

LIFT

SENSOR

:@: :@: The Malfunction Indicator Lamp (MIL} indicates Diagnostic Trouble Code (DTC) 12: A problem in
~ 5~ ~ 75—~ the Exhaust Gas Recirculation (EGR) system.

The EGR system is designed to reduce oxides of nitrogen emissions (NOXx) 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
lift which is determined by signals sent from the other sensors. If there is any difference between the two, the ECM
cuts current to the EGR control solenoid valve to reduce vacuum applied to the EGR valve.

VARIOUS
SENSORS
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~ ! - ~ -
(&)~ (2]
Except F22B2 engine: F22B2 engine:
— The MIL has been reported on.
— With the SCS short connector
connected (see page 11-18), VACUUM EGR VALVE
code 12 is indicated. PUMP/GAUGE 416 HOSE LIFT SENSOR VACUUM
y / - PUMP/GAUGE

1

Do the ECM Reset Procedure (see

page 11-19).

Connect the SCS short connector
to the service check connector
(see page 11-18).

-

Road test necessary: Start the en-
gine. 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.
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—1)

EGR VALVE EGR
LIFT SENSOR VALVE

|

Does the MIL blink and does it
indicate code 12?

Intermittent failure, system is OK
at this time.

NO Check for poor connections or
| loose wires between the EGR
valve lift sensor, the control box

, YES and the ECM.
With the engine at idle, discon-
nect the # 16 hose from the EGR
valve and connect a vacuum
pump/gauge to the hose.
‘ YES Disconnect 2P connector from the

Is there any vacuum?

o

Move the vacuum pump/gauge to
the EGR valve.

EGR VALVE
LIFT SENSOR

control box and check the #16
hose for vacuum again.

F22B2 engine:
#16 HOSE

/ ge 11-116)
EGR VALVE

ALVE
EGR VALVE EGR V

LIFT SENSOR

CONTROL
BOX

View from RED

% %7 wire side
/\ (To pa

{cont’d)
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