


*General Info
INTRODUCTION (Includirig [ SRS  )

How to Use This Manual N
Khis manual is divided into 14 sections. The first page of each sec- SpeCIal TOOIS

von is marked with a black tab that lines up with one of the thumb
index tabs on this page and the back cover. You can quickly find the
first page of each section without looking through a full table of
contents. The symbols printed at the top corner of each page can

also be used as a quick reference system. SpeCificationS

Each section includes:

1. A table of contents, or an exploded view index showing:
® Pats disassembly sequence. :
® Bolt torques and thread sizes. Iv' al ntenance
o Page references to descriptions in text.

2. Disassembly/assembly  procedures and tools.

3. Inspection. .

4. Testing/troubleshooting. Englne

5. Repair.

6. Adjustments.

- Cooling

— Special Information

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

Fuel and Emissions

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

NOTE: Gives helpful information.

.. *Transaxle
XION: Detailed descriptions of standard workshop pro-

“cedures, safety principles and service operations are not included.,,.
Please note that this manual does contain warnings and cautions’ SO . ‘
against some specific service methods which could cause PER-: ' .
SONAL INJURY,. or could damage a vehicle or make it unsafe. ¥ Steerlng
Please understand that these warnings cannot cover all conceivable .

ways in which service, whether or not recommended by HONDA,
might be done, or of the possible hazardous consequences of each .
conceivable way, nor -could HONDA investigate all such ways. " Suspens’ion
Anyone using service procedures or tools, whether or not recom-

mended by HONDA, must satisfy himself thorough/y that neither .
personal safety nor vehicle safety will be jeopardized.

All inf i tained in thi | is based the latest *Brakes

information contained in this manual is based on the latest pro- .
duct information available at the time of printing. We reserve ?he (lnCIUdlng TCS )
right to make changes at any time without notice. No part of this
publication may be reproduced, stored in retrieval system, or
transmitted, in any form by any means, electronic, mechanical, * Body
photocopying, recording, or otherwise, without the prior written

permission of the publisher. This includes text, figures and tables.

*
First Edition 7/90 1450 pages HONDA MOTOR CO., LTD. Heater and

All Rights Reserved Service  Publication  Office A”r Conditioner
Specifications Apply to U.S.A. and Canada

* Electrical |
(Including | SRS |)
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Chassis and Paint Codes

U.S. Model
— Vehicle Identification Numbert — Transmission Number —— —
JHANAT 15* MT00000 1l S J4A4-1000001 \
Manufacturer Code Transmission Type
and Vehicle Type 7 J4A4: 5-speed Manual
JH4: HONDA MOTOR CO., MR9A: 4-speed Automatic
LTD., JAPAN. Serial  Number.
ACURA Passenger Car
Body Type —
NA1: ACURA NSX
Transmission Type v -
15: 5-speed Manual — Paint Code
°6: 4_1-§peed Automatic Paint Code Color
Check Digit
Model Year = R-77 . Formula Red
M: 1991 g NH-547 Berlina Black
Factory Code — NH-545M | Sebring Silver Metallic

T: Tochigi Factory Japan
Serial Number

-~ Vehicle ldentification Number
and Federal Motor Vehicle
Safety Standard Certification

Engine Number
C30A1-1300001

caont

Engine Type
Serial Number

r Paint Code

COLOR
NH-547
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SUPPLEMENTAL RESTRAINT SYSTEM (SRS)

The NSXincludes a driver’s side airbag, located in the steering wheel hub, as part of a Supplemental Restraint
System (SRS).Information necessary to safely service the SRS is included in this Service Manual. Items marked *

in each section include, or are located near, SRS components. Servicing, disassembling or replacing these items
will require special cautions and tools, and should therefore be done by an authorized Acura dealer.

AWARNING

e To avoid rendering the SRS inbperative, which can lead to personal injury or death in the event of a severe fron-
tal collision, all maintenance must be performed by an authorized Acura dealer.

Improper maintenance, including incorrect removal and installation of the SRS, can lead to personal injury caus-

ed by unintentional activation of the airbag.

All SRS electrical wiring harnesses are covered with yellow outer insulation and related components are located

in the steering column, center console, dash, and dashboard lower panel. Do not use electrical test equipment
on these circuits.




Label Locations

SRS CAUTION LABELS: Refer to page 1-14. /
BATTERY  CAUTION
ALB CAUTION
COOLING FAN
CAUTION:
N

RADIATOR BLEED
PLUG CAUTION

ALB and BRAKE
FLUID CAUTION

AIR CONDITIONER
CAUTION

S N
RETRACTABLE
HEADLIGHT CAUTION
EXPANSION - J
TANK CAP
CAUTION 1
v

. EMISSION CONTROL

“INFORMATION and
VACUUM HOSE
ROUTING DIAGRAM

COOLANT :
CAUTION « PRECAUTIO

SPARK PLUG
CAUTION

. \
[ TIRE INFORMATION l
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Lift and Support Points

- Lift

CAUTION:
e If ground clearance is inadequate to clear the shop lift, either:
« install rubber spacers on the coil springs to raise the car. Use the floor jack procedures to raise the car (see page
[-7).
or
— Remove the chin spoiler.

or
= If you need even more clearance, install the rubber spacers and remove the chin spoiler.

@ Follow the lift manufacturer’s instructions.
® Use rubber pad adapters on the lift to avoid damaging the car.

Spacer Installation
1. Place the rubber contact pads as shown.
Raise the lift a few inches and rock the car to be sureitis firmly supported.

2.
3. Raise the lift to full height and inspect lift points for solid support.
4. Install rubber spacers on the coil springs.

CAUTION: Remove the rubber spacers after lowering the car. Do not drive the car with rubber spacers installed be-
en the spring.
twe pring COIL SPRING

COIL SPRING

RUBBER Y RUBBER SPACERS
SPACER RUBBER SPACERS

FRONT SUPPORT REAR SUPPORT
POINT LIFT CONTACT PADS POINT

| -6




— Floor Jack B

Q CAUTION: Place a rubber pad between the lift platform and the center support point to avoid damaging the car. The lift
~ platform must contact the support point only: it must not come in contact with any other part of the car.

1. Set the_ par_king brake and block the wheels that are CENTER
not being lifted.

SUPPORT POINT

2.  When lifting the rear of the car, put the gearshift
lever in reverse (Automatic in PARK).

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

L . 4. Adjust and place the safety stands as shown on
: page 1-8 so the car will be approximately level,
then lower the car onto them.

@ Always use safety stands when working on or’
under any vehicle that is supported by only a ) ' »
jack. _ FLOOR JACK

® Never attempt to use a bumper jack for lifting or ' RUBBE'R.;PAD,
supporting the car. S

ey

CENTER  SUPPORT'
POINT

LIFT PLATFORM




e

Lift and Support Points (cont’d)
~ Safety Stands

CAUTION: Place a rubber pad between the safety stand platforms and the car's front and rear support points to awvoic !
damaging the car. The safety stand platforms must contact the car's support points only; they must not come in contact -t
with any other part of the car.

SUPPORT POINTS N

™~ RUBBER PADS

SAFETY STANDS/




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.

There are three widely used methods of towing a car:

Flat-bed Equipment = The operator loads the car on the
back of atruck. This is the only recommended way of
towing the NSX.

Wheel Lift Equipment — The tow truck driver uses two
pivoting arms which go under the tires (front or rear)
and lift them off the ground. The other two wheels re-
main on the ground. This towing method is not recom-
mended. Because of theNSX’s low ground clearance,
the body can be damaged going over large bumps or up
inclines.-'

Bling-type Equipment - The tow truck uses metal
chains 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. Damage to the car’s
suspension and body is almost certain if this method of
towing is attempted.

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

® Release the parking brake.

@ Shift the 5-speed transmission to Neutral.

® If the car has an automatic transmission, start the
engine. Shift the transmission to Drive, then into
Neutral, then shut off the engine.

® It is best to tow the car no farther than 50 miles, and
keep the speed below 35 mph.

NOTICE:

® Improper towing preparation will damage the
transmission. Follow the above procedure exactly.
The car must be towed on a flat bed if the engine will
not start or the transmission will not shift.

® Trying to lift or tow the car by the bumpers will
cause serious damage. The bumpers are not design-
ed to support the car’s weight.

Front:

TOW HOOK

TIE  DQWN'BRACKETS

TIE DOWN BRACKETS




Service Precautions

Because many sections on this car are constructed with
aluminum alloys, use only the special “Dacro” type
nuts and bolts recommended by Acura.

NOTE:

® Dacro finish can be identified by glay plating.

® Some Dacro finish bolts have a green coating on
the thread section of the bolt for easier applica-
tion. This type of bolt is called a “ Torquer” bolt.

® Use of other types of nuts and bolts may cause
electrolysis and corrosion, which in turn could
cause the bolt to loosen.

Gray plating

\ .
Green coating
on the threads

Gray plating: “Dacro” type
Gray plating + Green coating on the threads:
“Torquer” type
1. When replacing nuts and bolts, use only the same

type.

2. Tighten the nuts and bolts with a torque wrench to
the specifications provided in this manual.

3. Clean all thread ridges with a non wire type bristle
brush. Foreign matter in the threads may cause the
bolt to loosen.

4. Sections on this car requiring the use Dacro nuts
and bolts will be indicated by a{+)in this manual.

Handling of Special Nuts and Bolts =

~ Handling of tires

® The tires on NSX should not be rotated. The fr ont
wheels are 15" in.‘diameter and the rear wheels are
16" in. so they cannot be rotated front-to-rear. .The
original-equipment tires on NSX have a unidirectional
tread pattern, so they cannot be rotated side-to-siide.

® The folding spare tire can not be repaired or removed
from the rim.

I-10
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SUPPLEMENTAL RESTRAINT SYSTEM (SRS)

The NSX includes a driver’s side airbag, located in the steering wheel hub, as part of a Supplemental Restraint
System (SRS). Information necessary to safely service the SRS is included in this Service Manual. Items marked *
in each section include, or are located near, SRS components. Servicing, disassembling or replacing these items
will require special cautions and tools, and should therefore be done by an authorized Acura dealer.

® To avoid rendering the SRS inoperative, which can lead to personal injury or death in the event of a severe fron-
tal collision, all maintenance must be performed by an authorized Acura dealer.

e Improper maintenance, including incorrect removal and installtion of the SRS, can lead to personal injury caused
by unintentional activation of a airbag.

® All SRS electrical wiring harnesses are covered with yellow outer insulation and related components are located

in the steering column, center console, dash, and dashboard lower panel. Do not use electrical test equipment
on these circuits.

4
|




l Component Locations

SRS LIGHT (in the gauge assembly)

AIRBAG ASSEMBLY
{Airbag and Inflator)

DASH SENSOR (L)

DASH SENSOR (R}

CRUISE CONTROL

SET/RESUME
DASH

FUSE BOX

>
W),
f ' SRS UNIT
@ (including cowl sensor)
Sy
AIRBAG
ASSEMBLY

CABLE REEL

1-12




@
Description B

The SRS is a safety device which, when used in conjunction with the seat belt, is designed to protect the driver by
operating only when the car receives a frontal impact exceeding a certain set limit.

The system is composed of left and right dash sensors, the SRS control unit (including the cowl sensor), the cable reel
and airbag assembly.

DASH SENSOR (R}

SRS UNIT

DASH SENSOR (L) \
[ AIRBAG
CABLE REEL ASSEMBLY

OPERATION:

As shown in the diagram below, the left and right dash sensors are connected in parallel. The parallel set of sensors are
connected in series by the airbag inflator circuit and the car battery. In addition, a backup power unit is connected in
parallel with the car battery. The backup power unit and the cowl sensor are located inside the SRS control unit.

The SRS operational sequence is as follows:
(1) The cowl sensor activates, and one or both dash sensors activate.
(2) Electrical energy is supplied to the airbag inflator by the battery, or the backup power unit if the battery voltage is
too low.
{3) Airbag deployment.

At least the cowl and one dash sensor must be activated simultaneously for at least 0.002 seconds in order for the airbag
to be deployed.

SRS UNIT
frmmm - — 1
SELF-DIAGNOSIS L SRS INDICATOR
CIRCUIT CIRCUIT

|

]

1 |

I DASH SENSOR (L)
| DASH SENSOR (R)]

ASH SENSOR (R)

i
preeied COWL SENSOR  Jeb==ef AIRBAG

|
BACKUP |
POWER ,
|

L - 1 hd =
{ BATTERY |

Self-diagnosis  system

A self-diagnosis circuit is built into the SRS control unit; when the ignition switch is turned ON, the SRS light comes on
and goes out after about 6 seconds if the system is operating normally. If the light does not come on, or does not go out
after 6 seconds, or if it comes on while driving, this indicates an abnormality in the system. It must be inspected and
repaired as soon as possible.

1-13




Warning/Caution

Labels

(SUN VISOR)

e

o P

A: CABLE REEL CAUTION A

CAUTION: SRS

BEFORE INSTALLING CABLE REEL
® CENTER THE FRONT WHEELS.
® ALIGN THE MARKS.

® READ SERVICE MANUAL.

B: CABLE REEL CAUTION B

CAUTION: SRS!
NO SERVICEABLE PARTS INSIDE; DO NOT
DISASSEMBLE OR TAMPER.

C: STEERING WHEEL WARNING

WARNING

BEFORE INSTALLING STEERING WHEEL:
. @ CENTER THE FRONT WHEELS.

® ALIGN THE MARKS. (CABLE REEL)

® READ SERVICE MANUAL.

D: BULKHEAD WARNING

WARNING ISRS

THIS VEHICLE IS EQUIPPED WITH A DRIVER
AIRBAG AS A SUPPLEMENTAL RESTRAINT
SYSTEM. (SRS}

ALL SRS ELECTRICAL WIRING AND CONNECTORS
ARE COLORED YELLOW.

DO NOT USE ELECTRICAL TEST EQUIPMENT ON
THESE CIRCUITS. TAMPERING WITH OR DISCON-
NECTING THE SRS WIRING COULD RESULT IN
ACCIDENTAL FIRING OF THE INFLATOR OR MAKE
THE SYSTEM INOPERATIVE, WHICH MAY RESULT

IN SERIOUS INJURY.

1-14
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E: MODULE WARNING

WARNING [SRSI

TO PREVENT ACCIDENTAL DEPLOYMENT AND POSSIBLE
INJURY:

ALWAYS INSTALL THE PROTECTIVE SHORT CONNEC-
TOR ON THE INFLATOR CONNECTOR WHEN THE
HARNESS IS DISCONNECTED.

UNDER NO CIRCUMSTANCES SHOULD DIAGNOSIS BE
PERFORMED USING ELECTRICAL TEST EQUIPMENT OR
PROBING DEVICES.

NO SERVICEABLE PARTS INSIDE. DO NOT DISASSEMBLE
OR TAMPER.

STORE THE REMOVED AIRBAG ASSEMBLY WITH THE
PAD SURFACE UP.

FOR SPECIAL HANDLING OR STORAGE REFER TO THE
ACURA SERVICE MANUAL.

DISPOSE OF THE ENTIRE UNIT AS DIRECTED.

F: DRIVER INFORMATION

ALWAYS WEAR YOUR SEAT BELT
THIS CAR IS EQUIPPED WITH A DRIVER AIRBAG AS A
SUPPLEMENTAL RESTRAINT SYSTEM (SRS)
@ |T IS DESIGNED TO SUPPLEMENT THE SEAT BELT.
e BEFORE DRIVING READ LABEL INSIDE THE GLOVE
BOX.

G: SRS UNIT CAUTION

CAUTION Isrs|

® NO SERVICEABLE PARTS INSIDE.

® DO NOT DISASSEMBLE OR TAMPER.
® DO NOT DROP.

® STORE IN A CLEAN, DRY AREA.

H: STEERING COLUMN CAUTION

CAUTION

TO AVOID DAMAGING THE SRS CABLE OR REEL, WHICH!
COULD MAKE THE SYSTEM INOPERATIVE, REMOVE THE!
STEERING WHEEL BEFORE REMOVING THE STEERING
SHAFT CONNECTOR BOLT.

I: POCKET INFORMATION

DRIVER'S AIRBAG INFORMATION ISRSI

® SUPPLEMENTAL RESTRAINT SYSTEM (SRS} CAN
PROVIDE ADDITIONAL PROTECTION FOR THE DRIVER
IN A FRONTAL COLLISION. A FUNCTIONAL
DESCRIPTION OF THE SRS IS IN YOUR OWNER'S
MANUAL.

@® THE SYSTEM MUST BE INSPECTED TEN YEARS AFTER
DATE OF MANUFACTURE, AS NOTED ON THE
CERTIFICATION PLATE.

® ANY REPAIR, INSPECTION OR NEARBY ACCESSORY
INSTALLTION SHOULD BE DONE BY AN ACURA
DEALER.

® IF YOUR SRS INDICATOR:

LIGHTS WHILE DRIVING OR FLASHES;

FAILS TO LIGHT OR STAYS ON AFTER THE IGNITION
IS FIRST TURNED ON:

SEE YOUR AUTHORIZED ACURA DEALER.

J: STEERING WHEEL WARNING

WARNING |sRs|
TO PREVENT ACCIDENTAL DEPLOYMENT AND POSSIBLE
INJURY:

ALWAYS INSTALL THE PROTECTIVE SHORT CONNEC-
TOR ON THE INFLATOR CONNECTOR WHEN THE
HARNESS IS DISCONNECTED.

K: LABEL

[aiRBAG]

L: INFLATOR LABEL

DANGER CONTAINS SODIUM AZIDE AND POTASSIUM
NITRATE.

CONTENTS ARE EXTREMELY FLAMMABLE.

DO NOT DISMANTLE OR INCINERATE.

DO NOT PROBE WITH ELECTRICAL DEVICES.

M: INFLATOR COVER LABEL

DANGER

EXPLOSIVE/FLAMMABLE SRS

CONTACT WITH ACID, WATER, OR HEAVYMETALS
SUCH AS COPPER, LEAD, OR MERCURY, MAY PRODUCE
HARMFUL AND IRRITATING GASES OR EXPLOSIVE COM-
POUNDS. STORAGE TEMPERATURES MUST NOT EX-
CEED 200°F. FOR PROPER HANDLING, STORAGE, AND
DISPOSAL PROCEDURES REFER TO THE ACURA 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)
AIR INHALED, SEEK FRESH AIR. IN EVERY CASE, GET
PROMPT MEDICAL ATTENTION.

KEEP OUT OF REACH OF CHILDREN.

1-15




Wiring Locations

NOTE:
o Al
[ ]

GAUGE ASSEMBLY
and FLOOR HARNESS
30-P  Connector

DASH SENSOR (L}

SRS MAIN HARNESS
and FUSE BOX
:2-P Connector

DASH
FUSE BOX

2-P Connector

DASH SENSOR (L) and
SRS MAIN HARNESS

SRS electrical wiring harnesses are covered with yellow outer insulation.
Replace the entire affected SRS harness assembly if there is an open circuit or damage t

GAUGE ASSEMBLY
and FLOOR HARNESS
30-P  Connector

CABLE REEL and INFLATOR
3-P  Connector

CAUTION: Make sure all SRS ground locations are clean and grounds are securely attached

0 the wiring.

FLOOR HARNESS
Ll

SRS MAIN
HARNESS

SRS CONTROL UNIT
{‘lROUND

CABLE REED and
SRS MAIN HARNESS
6-P Connector

CHECK CONNECTOR

DASH SENSOR (R}

pASH SENSOR {R) and

SRS MAIN HARNESS
2-P Connector

FLOOR HARNESS and
8RS MAIN HARNESS
4-P  Connector

SRS CONTROL UNIT

SRS MAIN

. HARNESS
18-P ECsonnector

1-16




Precautions/Procedures
. General Precautions

1. Carefully inspect any SRS part before installing.
Do not install any part that shows signs of being
dropped or improperly handled, such as dents,
cracks or deformation:

® Airbag assy.
® Dash sensors.
® Cable reel.

® SRS unit.

2. Use only the digital multimeter (KS—AHM-—
32—-003) to check the system. If using an analog
circuit tester, it may cause an accidental deploy-
ment and possible injury.

3. Do not install used SRS parts from another car.
When repairing, use only new SRS parts.

4. Except when performing electrical inspections,
always disconnect both the negative cable and
positive cable at the battery before begining work.

5. Replacement of the lighting and wiper combination
switches and cruise control switch can be done
without removing the steering wheel:

@ Lighting and wiper combination switch replace-
ment, see section 23.

@ Cruise control switch replacement, see section
23.

o
. SRS

- Airbag Assembly

Do not try to disassemble the airbag assembly. There
are not separately serviceable parts. Once an airbag has
been operated (deployed), it cannot be repaired or
reused.

.INFLATOR

AIRBAG MODULE"
For temporary storage of the airbag assembly during
service, please observe the following precautions:

1. Store the removed airbag assembly with the pad
surface up.

If the airbag is improperly stored face
down, accidental deployment could propel the unit
with enough’ force to cause serious injury.

2. Store the removed airbag assembly on a secure flat
surface away from any high heat source (ex-
ceeding 1 Q0°C/21 2°F) and free of any oil, grease,
detergent or water.

CAUTION: Improper handling or storage can inter-
nally damage the airbag assembly, making it
inoperative.

If you suspect the airbag assembly has been
damaged, install a new unit and refer to the Deploy-
ment/Disposal Procedures for scrapping of the
damaged airbag.

1-17




Precautions/Procedures

. Steering

1. Steering Wheel and Cable Reel Alignment:

NOTE: To avoid misalignment of the steering
wheel or airbag on reassembly, make sure the
wheels are turned straight ahead before removing
the steering wheel.

Rotate the cable reel clockwise until it stops.
Then rotate it counterclockwise (approximately
two turns) until:

e The yellow gear tooth lines up with the mark on

the cover.
e The arrow on the cable reel label points straight
up.
ARROW
MARK

CABLE REEL

YELLOW GEAR TOOTH

ALIGNMENT MARK

2. Steering Column Removal:

CAUTION:

® Before removing the steering column, first
disconnect the connector between the cable
reel and the main SRS harness.

@ |f the steering column is going to be removed
without dismounting the steering wheel, lock
the steering by turning the ignition key to
O-LOCK position or remove the key from the ig-
nition so that the steering wheel will not turn

round.

SRS MAIN
HARNESS

CABLE REEL

3. Steering wheel:
Do not replace the original steering wheel with any
other design, since it will make it impossible to pro-
perly install the airbag (Only use genuine HONDA
replacement parts).

4. After reassembly confirm that the wheels are still
straight ahead and that steering wheel spoke angle
is correct. If minor spoke angle adjustment is
necessary, do so only by adjustment of the tie rods,
not by removing and repositioning the steering
wheel.




- Sensor inspection

2.

After any degree of frontal body damage, inspect
both dash sensors.

Replace a sensor if there are any signs of deuts,
deformation.

cracks or

Be sure the sensors are installed securely.

DASH BOARD

BRACKET LOWER PANEL,

DASH
SENSOR

CAUTION: Take extra care when painting or doing
body work on any part of the dashboard lower
panel. Avoid direct exposure of the sensors or wir-
ing to heat guns, welding or spraying equipment.

AWARNING

® Disconnect both the negative and positive bat-
tery cables.

e Install the short connector before performing
work on the dashboard lower panel or the SRS
Sensors.

» Wiring

2.

4
B

Never attempt to modify, splice or repair SRS
wiring.

NOTE: SRS wiring can be identified by special
yellow outer

protective  covering.

Be sure to install the harness wires so that they are
not pinched or interfering with other car parts.

Make sure all SRS ground locations are clean and
grounds are securely fastened for optimum metal-
to-metal contact. Poor grounding can cause inter-
mittent problems that are difficult to diagnose.

(cont’d)
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Precautions/Procedures

Wiring (cont’d)

4. installing Short Connector:

To avoid accidental deployment and
possible injury always install the protective short
connector on the inflator connector when the
harness is  disconnected.

@ Disconnect both the negative cable and positive
cable from battery.

(@ Remove maintenance lid A below the airbag,
then remove the red short connector.

(® Disconnect the connector between the airbag
and cable reel.

(@ Connect the short connector to the airbag side
of the connector.

(8 Reconnect both the positive cable and negative
cable to battery.

SHORT
CONNECTOR
(RED)

MAINTHERYA NP

CABLE REEL
CONNECTOR

AIRBAG CONNECTOR
SHORT CONNECTOR

Removing the connectors at the fuse box:

CAUTION: Avoid breaking the double-locked con-
nectors on the fuse box.

The connectors are double-locked; to remove
them, first lift the connector lid with a thin
screwdriver, then press the connector tab down
and pull the connector out.

To reinstall a connector, push it into position until it
clicks, then close the connector lid.

DASH
FUSE BOX

no I HARNESS
gl D 000

\

SRS UNIT FUSE




Special Tools

Individual tool lists are located at the front

of each section.
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Standards and Service Limits

— Cylinder Head/Valve Train = Sections 6

| MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Comppeesision 200 rpm and Nominal 1,373 (14.0, 199)
wide open throttle Minimum 981 (10.0, 142)
kPa (kg/cm?, psi) Maximum variation 196 (2, 28)
Cylinder head Warpage - 0.05 (0.002)
Height 150.95-1 51.05 (5.9429-5.9468) -
Camshaft End play 0.05-0. 15 (0.002-0.006) 0.5 (0.02)
Oil clearance 0.050-0.089 {0.002-0.004) 0.15 (0.006)
Runout 0.015 (0.0006) 0.03 (0.0012)
Cam lobe Height M/T IN Primary 37.086 (1.4601) -
Mid 38.037 (1.4975) -
Secondary 37.326 (1.4695) -
EX Primary 36.559 (1.4393) -
Mid 37.398 (1.4724) —
Secondary 36.741 (1.4465) -
A/T IN Primary 37.266 (1.4672)
Mid 37.665 (1.4825) -
Secondary 37.504 (1.4765) -
EX Primary 36.559 (1.43931 —
Mid 37.398 (1.4724) -
Secondary 36.741 (1.4465) —
Valve Valve  clearance IN 0.15-0. 19 (0.006-0.007) -
EX 0.17-0.21 (0.007-0.008) -
Valve stem 0.D. IN 5.475-5.485 (0.2156-0.2159) 5.445 (0.2144)
EX 5.45-5.46 (0.2146-0.21591 5.42 {0.2134)
Stem-to-guide clearance IN 0.025-0.055 (0.001-0.002) 0.008 (0.003)
EX 0.05-0.08 10.002-0.0031 0.11 (0.04)
Valve seat Width IN 0.80-1 .00 (0.031-0.039) 1.5 (0.059)
EX 1.25-1.55 (0.049-0.061) 2.0 (0.079)
Stem installed height IN 41.55-42.35  (1.6358-1.6673) 42.435 (1.6707)
EX 41.55-42.35 (1.6358-1.6673) 42.435 (1.6707)
Valve spring Free length M/T IN Outer 43.23 (1.7020) * 1
43.24 (1.7024) *2 142.40 (1.6693)
Inner 39.79 (1.5665) *1
39.82 (1.5667) *2 139.02 (1.5362)
EX 46.00 (1.8110) *1 |
45.98 {1.8102) “2 }45'12 (1.7763)
A/TIN 44,59 (1.7555) *1
44.60 (1.7559) *2 143'73 (1.72171
EX 47.40 (1.8661) *1
47.43 (1.8673) *2 46.69 {1.8303)
Valve guide I.D. IN and EX 5.51-5.53 (0.2169-0.2177) 5.53 (1.5610)
Installed height IN and EX 13.75-14.25 (0.5413-1.5610) 14.50 (0.5709)
Rocker arm Arm-to-shaft Primary and Secondary IN and EX 0.025-0.052 (0.001 0-0.0020) 0.008 (0.003)
clearance Mid IN and EX 0.024-0.053  (0.0009-0.0021) 0.008 (0.003)

*1: NIPPON HATSUJO made, *2: CHUO HATSUJO made.

M/T: Manual Transmission

A/T: Automatic Transmission




— Engine Block — Section 7

Unit of length: mm (in)

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Cylinder block Wapage of deck surface 0.07 (0.003) max. 0.10 (0.004)
Bore diameter 90.00-90.02 (3.5433-3.5441) 90.07 (3.5461)
Bore taper - 0.05 (0.002)
Reboring limit -_ 0.5 (0.02)
Piston Skirt O.D. at 17 mm (0.67 in) from } A PB9.986-90.004 (3.5427-3.5434) 89.97 (3.5421)
bottom of skirt B 89.976-89.994 {3,5424-3.5431) 89.96 (3.5417)
Clearance in cylinder 0.0825 (0.0032)
Groove width (for ring) Top 1.22-1 .23 (0.0480-0.0484) 1.25 (0.0492)
Second 1.22-1 .23 (0.0480-0.0484) 1.25 (0.0492)
0il 2.805-2.820 (0.1104-0. 1110} 2.84 (0.11181
Connecting rod End play installed on crankshaft 0.15-0.30  (0.006-0.012) 0.40 (0.018)
Piston ring Ring-to-groove  clearance Top 0.030-0.055  (0.001-0.002) 0.13 (0.005)
Second 0.030-0.055  (0.001-0.002) 0.13 (0.005)
Ring end gap Top 0.25-0.40 (0.010-0.016) 0.60 (0.024)
Second 0.35-0.50 (0.014-0.020) 0.75 (0.03)
il 0.20-0.70 {0.008-0.028) 0.80 (0.03)
Crankshaft Main journal diameter 63.976-64.000 (2.5187-2.5197)
Taper/out-of-round, main journal 0.005 (0.0002) max. 0.01 (0.0004)
Rod journal diameter 49.976-50.000 {1 ,9676-1.9685)
Taper/out-of-round, rod journal 0.004 (0.0002) max. 0.006 (0.0002)
End play 0.01 0-0.35 (0.004-0.014) 0.45 (0.018)
Runout 0.015 (0.0006) max. 0.03 (0.0012)
Bearings Main bearina-to-iournal oil clearance 0.024-0.048 {0.0009-0.0019) 0.05 (0.002)
Rod bearing-to-journal oil clearance 0.04-0.06 (0.0016-0.0024) 0.06 (0.0036,
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Standards and Service Limits

— Engine Lubrication — Section 8

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Engine oil Cpacity { (US qt, Imp qt) 6.3 (6.7, 5.5) for engine overhaul
5.0 {6.3, 4.4) for oil-change, including filter

Oil pump Displacement £ (US gal, Imp gal}/min @rpm 68 (18.0, 15.0) @6,000

Inner-to-outer rotor radial clearance 0.02-0. 18 (0.0008.-0.0070), 0.2 {0.008)

Pump body-to-outer rotor radial clearance 0.1 0-0. 19 {0.0040-0.0075) 0.2 (0.008)

Pump body-to-outer rotor side clearance 0.02-0.07 (0.001-0.003) 0.12 (0.005)
Relief valve Pressure setting 80°C (176°F} at idle 69 (0.7, 10) min.

kPa (kg/cm?, psi) at 3,000 rpm 343 (3.5, 50) min.

— Cooling — Section 10

MEASUREMENT

STANDARD (NEW)

Radiator

Coolant capacity ¢ {US gt. Imp at)
including engine, heater, cooling

[ line and expansion tank ]

expansion tank capacity 2.1 {

(2.2 US gt. 1.8 Imp qt)

M/T: 16.0 (17.0, 14.1) for overhaul
12.0 (12.7, 10.6) for coolant change

A/T: 16.5 (17.4, 14.5) for overhaul
12.0 (12.7, 10.6) for coolant change

Expansion tank
cap

Opening pressure kPa (kg/cm?2, psi)

93-1 23 (0.95-1 .25, 14-18)

Thermoswitch “OFF” temoerature (LOW) °C {°F)

Thermoswitch “ON” temperature (HIGH) °C (°F)
Thermoswitch “OFF” temperature (HIGH) °C (°F)

Thermostat Start to open °C (°F) 76-80 {1 69-1 76)

Fully open °C (°F) 90 (194)

Valve lift at fully open 10 (0.39) min.
Water pump Displacement £ (US gal, Imp gal)/min @rpm 150 (39.6, 33.0) @86,000
Cooling fan Thermoswitch “ON” temperature (LOW) °C {(°F) 841+ 1.2 (18312)

Subtract 6 2 (11 * 3) from the actual “ON” tempera-
ture (LOW)

90+1.2 (194 2)

Subtract 6 £ 2 (11 3) from the actual “ON” tempera-
ture (HIGH)

M/T: Manual Transmission A/T: Automatic Transmission




Unit of length: mm (in)

- Fuel and Emission = Section 11

MEASUREMENT STANDARD (NEW)
Fuel pump Delivery pressure kPa (kg/cmz, psi) ) 343 (3.5, b0)
Displacement  cc (US 0z, Imp oz)/minimum in 10 333 (11.3, 9.4)
seconds .
Relief valve opening pressure kPa (kg/em?, psi) 490-637 (5.0-6.5, 71-92) @ 12 V
Pressure regurator Pressure kPa (kg/cm?, psi) 323-363 (3.30-3.70, 47-53)
Fuel tank Capacity ¢ (US gal, Imp gal) 70 (18.5, 15.4)
Engine Fast idle rpm 1,100-1,900
Idle speed rpm (with headlight and cooling fan M/T 800+ 50
off) A/T 750 50 fin gear)
Idle CO % min. 0.1%
— Clutch — Section 12
| MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Clutch pedal | Pedal height to floor 186.4 (7.32)
Stroke 130-1 35 (5.12-5.32)
Pedal nlay 9-15 {0.35-0.59)
Disengagement height to floor 92 (3.62) min.
Pressure plate Disc surface runout 0.03 (0.001) max. 0.15 (0.006)
1st clutch disc Thickness 8.3-9.0 (0.33-0.35) 5.9 (0.23)
Rivet head depth 1.1 (0.04) min. 0.5 (0.02)
2nd clutch disc Thickness 7.6-8.3 {0.30-0.33) 5.4 (0.21)
Rivet head depth 1.1 (0.04) min. 0.5 (0.02)
Mid plate Disc surface runout 0.05 10.002) 0.15 (0.006)
Flywheel Clutch surface runout 0.05 {0.002) 0.15 (0.006)
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Standards and Service Limits

— Manual Transmission = Section 13

MEASUREMENT

STANDARD  (NEW)

SERVICE LIMIT

Transmission oil

Capacity £ (US qgt, Imp qt)

2.8 (3.0, 2.5) for overhaul
2.7 (2.9, 2.4) for oil change

Mainshaft

Diameter of ball bearing contact area
(transmission housing side)

Diameter of needle bearing contact area

Diameter of ball bearing contact area
(clutch housing side)

30.984-31 .000 {1.2198-1.2205)
42.984-43.000 {1 .692-1 .693)

32.002-32.018 (1.260-1.261)

30.93 (1.2177)
42.93 (1.690)

31.95 (1.258)

reverse gear

Runout 0.02 (0.001) min. 0.05 (0.002)
End play 0.14-0.21 (0.006-0.008) Adjust with a shim.
Mainshaft 3rd gear 1.D. 49.009-49.025 (192951 .9301) | 49.08 (1.9323)
End play 0.06-0.23  (0.002-0.009) 0.3 (0.012)
Thickness 35.92-35.97 (1.414-1.416) 35.80 (1.409)
Mainshaft 4th gear I.D. 49.009-49.025 (1.9295-1 .9301) 49.08 (1.9323)
End play 0.06-0.21 (0.002-0.009) 0.3 (0.012)
Thickness 35.92-35.97 {1 .414-1 .416) 35.80 {1.409)
Mainshaft 5th gear I.D. 47.009-47.025 {1 ,8507-1.8513) 47.08 (1.8535)
End play 0.06-0.21 (0.002-0.009) 0.3 (0.012)
Thickness 34.92-34.97  (1.375-1.377) 34.80 (1.370)
Spacer collar 1.D. . 36.002-36.012 {1 -417-1 .418) 36.06 (1.420)
(Mainshaft) o.D. 4th gear side 42.989-43.000 {1.692-1.693) 42,94 (1.691)
5th gear side 41.989-42.000 (1 .653-1 .654) 4194 (1.652)
Length 4th gear side 29.53-29.58 (1.163-1.165) 29.51 (1.162)
5th gear side 28.53-28.58  (1.123-1.125) 28.51 {1.122)
Countershaft Diameter of needle bearing contact area
(clutch housing side) 43.974-43.990 (1.731-1.732) 43.92 (1.729)
Diameter of needle and ball bearing contact
area (transmission housing side) 33.984-34.000 {1.338-1 .339) 33.93 (1.336)
Runout 0.02 (0.001) min. 0.05 (0.002)
Countershaft 1.D. 60.510-60.529 (2.382-2.383) 60.58 (2.385)
1 st gear End play (when tightened by the specified 0.04-0. 10 (0.002-0.004) Adjust with a
torque) washer.
Countershatft 1.D. 57.010-57.029 {2.244-2,245) 57.08 (2.247)
2nd gear t'i':gu%')ay (when tightened by the specified 0.04-0. 10 (0.002-0.004) Adjust with a collar.
Countershaft Diameter of needle bearing contact area 54.487-54.500 (2.145-2.146) 54.43 (2.143)

gear

Spacer collar I.D. 43.046-43.056 (1.6947-1.6951) 43.10 (1.697)
{Countershaft) 0.D 51.087-52.000 {2.01 1-2.047) 51.03 (2.009)
Sﬁ;;*trse idler gear 1.D. 21.987-22.000 {0.8656-0.8661) | 21.93 (0.8634)
Reverse driven gear

and reverse drive 1.D. 28.007-28.020 (1.1026-l. 1031) 28.07 11.1051)
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— Manual Transmission = Section 13

Unit of length: mm ({in

Diameter (at the contact point with the shift forks and
Bth/reverse shift piece)

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Oil pump Driven gear boss-to-transmission housing clearance 0.3-0.8 (0.01-0.03) 0.9 (0.04)
Driven gear thickness 17.0-17.1 (0.669-0.673) 16.9 (0.665)
Inner-to-outer rotor radial clearance 0.14 (0.006) 0.20 (0.008)
Pump body-to-outer rotor radial clearance 0.1-0.2 (0.004-0.008) 0.22 (0.009)
Pump body-to-outer rotor side clearance 0.03-0.10 (0.001-0.004) 0.15 (0.006)
Svncro ring Ring-to-gear clearance (ring pushed against gear) 0.85-1. 10 {0.034-0.043) 0.4 {0.016)
Shift fork Finger thickness 1st/2nd shift fork 8.9-9.0 {0.350-0.354) -
3rd/4th shift fork 7.4-7.5 (0.29-0.30) -
5th shift fork 6.4-6.5 (0.25-0.26)
Reverse shift fork 6.4-6.5 (0.25-0.26) -
Finger-to-syncro sleeve clearance 0-45-0.65 {0.018-0.026) 1 .0 (0.039)
Reverse shift arm Arm-to-Bthlreverse shift piece clearance 0.05-0.30 (0.002-0.012) 0.5 (0.02)
Groove width 7.05-7.20 (0.278-0.283) -
Arm-to-reverse shift fork clearance 0.05-0.35 (0.002-0.014) 0.5 (0.02)
Diameter
(at the contact point with the reverse shift fork) 12.8-13.0 {0,504-0.512)
Shift arm Arm-to-shift piece clearance 0.05-0.25 (0.002-0.0101 0.5 (0.02)
Diameter (at the contact point with the shift piece) 12.9-13.0 (0.508-0.512) —
Interlock Interlock-to-select arm clearance 0.03-0. 15 (0.001-0.006) -
Diameter (at the contact point with the select arm) 11.95-1 2.00 {0.470-0.472) -
Shift piece Shift piece-to-shift forks and Bth/reverse shift piece
clearance 0.2-0.5 (0.008-0.020) 0.6 (0.024)

11.9-12.0 (0.460-0.472)
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Standards and Service Limits

— Automatic Transmission =~Section 14

MEASUREMENT

STANDARD  (NEW)

SERVICE LIMIT

Transmission
fluid

Capacity { (US qt, Imp qt)

7.0 (7.4, 6.2) for overhaul
2.9 (3.1, 2.6) for fluid change

Hydraulic
pressure kPa
(kg/cmz, psi)

Line pressure at 2,000 rpm D or 1

1st clutch pressure at 2,000 rpom D or 1

834-883 (8.5-9.0, 121-1 28)

785 (8.0, 114)

2nd clutch pressure at 2,000 rpm D

pressure

rpm
3rd clutch at 2,000 D

4th clutch pressure at 2,000 rpm D

490 (5.0, 71)
throttle fully closed

883 (9 0 129)
throttle’ more than
1.5/8 opened

441 (4.5, 64)
throttle fully closed

785 (8 0 114)
throttle’ more than
1.5/8 opened

1st hold chregsureat  2,000pm 1 834-883 (8.5-9.0, 121-128) 785 (8.0, 114)
2nd clutgressurat 2,000rpm 2
3rd clutphessu 2,000pm 3
4th clutch pressure at 2,000 rpom R
Throttle  p@&ssurdhrottle fully closed O-15(0-0.1 5, 0-2) -
Throttle fully open 590-657 (6.1-6.7, 87-95) -

Stall speed rpm

Check with car on level ground

1,950-2,250

Clutch

Clutch initial clearance 1 st-hold
1st
2nd, 3rd, 4th
Clutch return spring free length
1st
2nd, 3rd, 4th
Ist-hold, Ist, 2nd, 3rd
4th
Clutch plate thickness 1 St-hold, 1 st
2nd, 3rd, 4th
Mark 1
Mark 2
Mark 3
Mark 4
Mark 5
Mark 6
Mark 7

Mark 8
Mark 9

Clutch disc thickness

Clutch end plate thickness”

0.7-0.9 (0.028-0.035)

0-65-0.85  (0.026-0.033)
0.075-0.95 (0.030-0.037)

41.4 (1.630)

33.0 {1.299)

1.88-2.00  (0.074-0.079)
2.28-2.40 (0.090-0.094)
1.95-2.05 (0.077-0.081)
2.25-2.35  (0.089-0.093)
2.05-2.10 (0.081-0.083)
2.15-2.20 (0.085-0.087)

2.25-2.30  (0.089-0.091)
2.35-2.40 (0.093-0.094)
2.45-2.50  (0.096-0.098)
2.55-2.60  (0.100-0.102)

2.65-2.70 (0.104-0.106)

2.75-2.80 {0.108-0.1 IO;
2.85-2.90 (0.112-O0. 114

39.4 (1.551)
31.0 (1.220)
Until grooves wone out.
Until grooves wone out.
Discoloration

Discoloration

Valve body

Stator shaft needle bearing contact I.D.

(torque converter side)

Stator shaft needle bearing contact I.D.

foil pump side)

Oil pump driven gear I.D.

Oil pump shaft O.D.

Oil pump gear side clearance

Oil pump gear-to-body clearance Drive
Driven

28.000-28.021  (1.102-1.103}
31.000-31.013
14.016-14.034 (0.552-0.553)
13.980-13.990 (0.550-0.551)
0.03-0.05 (0.001-0.002)
0.210-0.265 (0.008-0.010
0.070-0.125 (0.003-0.005)

(1.220-1.221)

Wear of damage

Wear of damage
wear of damage
0.07 (0.003)

Regurator valve
body

Sealing ring contact 1.D.

37.000-37.025 (1 .457-1 .458)

37.05 (1.459)

* Clutch end plate diameter: 1st 116 mm

Ist-hold, 2nd, 3rd and 4th 120 mm




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

Unit of length: mm (i

MEASUREMENT STANDARD (NEW) SERVICE LIMIT

2nd accumura- Sealing ring contact I.D. 35.000-35.025 (1.378-1.379) 35.05 {1.380)
tor body
Shifting device Reverse shift fork finger thickness 5.90-6.00 (0.232-0.236) 5.40 (0.213)
and parking Parking brake racher pawl - Wear or other defect
brake control Parking brake gear - Wear or other defect
Servo body Shift fork shaft bore I.D. A 14.000-14.005 (0.5512-0.5513 -

B 14.006-14.010 (0.5514-0.5516 —~

C 14.011-14.015 (0.5516-0.5518 -

Shift fork shaft valve bore I.D.

37.000-37.039 (1 .457-1.458)

37.045

(1.4459)

Transmission

Diameter of needle bearing contact area
On mainshaft and stator shaft
On mainshaft 4th gear collar
On mainshaft 1st gear collar
On countershaft (right side)
On countershaft 3rd gear collar
On countershaft 4th gear
On countershaft reverse gear collar
On countershaft 1st gear collar
On secondaryshaft 2nd gear
On reverse idler gear shaft
Reverse idler shaft holder I.D.
Inside diameter
Mainshaft 1st gear
Mainshaft 4th gear
Countershaft 1 st gear
Countershaft reverse gear
Countershaft 4th gear
Countershaft 2nd gear
Countershaft 3rd gear
Secondary shaft 2nd gear
Reverse idler gear
Mainshaft 1st gear collar length
Mainshaft 1st gear collar flange thickness
Countershaft reverse gear collar length
Countershaft reverse gear collar flange
thickness
Diameter of countershaft one-way clutch
contact area
Diameter of parking gear one-way clutch
contact area
Mainshaft feed pipe O.D.
Mainshaft feed pipe O.D.

{0.944-0.945)
(1.3376-1 ,3382)
(1.298-1.299)
(1.614-1.615)
(1.731-1.732)
(1.377-1.378)

23.980-23.993
33.975-33.991
32.975-32.991
41.005-41.015
43.975-43.991
34.975-34.991
36.975-36.991 (1.4557-1.4567)
33.975-33.991 (1.3376-1.3382)
36.975-36.991 {1 .4557-1.4567)
13.990-14.000 (0.5507-0.5512)
14.416-14.434 (0.5676-0.5683)

38.000-38.016
40.000-40.016
40.000-40.016
43.000-43.016
41.000-41.016
Involuted spline
52.000-52.019 (2.0472-2.0480)
43.000-43.016 (1.693-1 .694)
18.007-18.020 (0.7089-0.7094)
35.00-35.05 (1.358-1 ,380)
2.95-3. 10 (0.116-0. 122)

16.00-1 6.05 (0.630-0.632)

(1.496-1.497)
(1.5748-1.5754)
(1.5748-1.5754)
(1.693-1.694)
(1.614-1.615)

2.95-3.05 (0.116-0. 120)

88.869-88.895 (3.499-3.410)
72.212-72.225 (2.8429-2.8435)
11.47-1 1.48 (0.4516-0.4520)
5.97-5.98 (0.2350-0.2354)

Wear or damage

1
Wear or damage

Wear or damage

Wear or damage

Wear or damage

Wear or damage
Wear or damage
Wear or damage

11.45 (0.451)
5.95 (0.2343)

Mainshaft sealing ring 37 mm thickness 1.980-1 .995 (0.078-0.079) 1.80 (0.071)
Mainshaft bushing I.D. 6.018-6.030  (0.2369-0.2374) 6.045 (0.238)
11.500-1 1.518 (0.4528-0.4535) 11.53 (0.454)
Countershaft feed pipe O.D. 11.47-11.48 (0.4516-0.4520) 11.45 (0.451)
Countershaft feed pipe O.D. 7.97-7.98 (0.3138-0.3142) 7.95 (0.313)
Countershaft bushing 1.D. 8.000-8.015  (0.315-0.316) 8.03 (0.316)
11.500-1 1.518 (0.4528-0.4535) 11.53 (0.454)
Secondary shaft sealing ring 35 mm thickness 1.980-1 .995 (0.078-0.079) 1.80 (0.071)
Mainshaftsealing ring groove width 2.025-2.060 {0.080-0.081) 2.08 (0.082)
Secondary shaft sealing ring groove width 2.025-2.060  (0.080-0.081) 2.08 (0.082)
{cont’d)

3-9




Standards and Service Limits

MEASUREMENT

- Automatic Transmission (cont’d) — Section 14

STANDARD (NEW)

SERVICE LIMIT

Transmission
{cont’d)

Selector hub O.D.

Thrust washer thickness
Mainshaft 4th gear right side
Mainshaft 4th gear left side
Mainshaft 1st gear right side
Mainshaft 1st gear left side

Countershaft 3rd gear collar length

Countershaft spacer length
Cotter thickness

Cotter retainer thickness

Countershaft reverse gear thrust washer
thickness
Countershaft 1st gear spacer length
Thrust washer thickness
Countershaft 1st gear right side
Secondary shaft 2nd gear
Secondary shaft spacer length
End play
Mainshaft 4th gear
Mainshaft 1st gear
Countershaft 3rd gear
Countershaft 2nd gear
Countershaft 4th gear
Countershaft reverse gear
Countershaft 1st gear
Secondary shaft 2nd gear
Reverse idler gear

oo D wr

55.67-55.70 (2.192-Z. 193)

4.45-4.55 (0.175-0O. 179)
3.45-3.55 (0.136-0. 140)
1.45-1.50 (0.057-0.059)
2.43-2.50  (0.096-0.098)
35.425-35.440 (1.3947-1 .3952)
36.440-36.455 (1.3952-1.3959)
35.455-35.470 {1.3959-1.3965)
35.470-35.485 (1.3965-1,3970)
35.485-35.500 (1.3970-1 .3976)
35.500-35.515 (1.3976-1 .3982)
17.90-1 7.95 {0.705-0.707)

1.975-2.000  (0.078-0.079)
2.000-2.025 {0.078-0.080)
2.025-2.050 (0.080-0.081)
2.050-2.075 (0.081-0.082)
2.075-Z. 100 {0.082-0.083)
2.100-Z. 125 {0.083-0.084)
2.125-Z. 150 {0.084-0.085)
2.150-Z. 175 {0.085-0.086)
2.175-2.200 (0.086-0.087)
2.200-2.225 (0.087-0.088)
2.225-2.250 (0.088-0.089)
2.250-2.275 10.089-0.090)
2.275-2.300 (0.090-0.091)
2.300-2.325 (0.091-0.092)
2.325-2.350 (0.092-0.093)
2.350-2.375 (0.093-0.094)

3.00-3.03 (0.118-0. 119)
3.03-3.06 (0.119-O. 120)
3.06-3.09 (0.120-0. 122)

3.09-3.12  (0.122-0.123)
1.45-1.50  (0.057-0.059)
62.50-62.55 {2.461-2.463)

3.43-3.50 (0.135-0. 138)
4.45-4.55 (0.175-O. 179)
33.00-33.05 (1.,299-1.301)

0.10-0.22 {0.004-0.009)
0.08-0.33 (0.003-0.013)
0-0.03 (0-0.001)
0-0.05 (0-0.002)
0.05-0. 16 (0.002-0.006)

0.10-0.25 (0.004-0.010)
0.10-0.31  (0.004-0.012)
0.01-0.11 (0.0004-0.0043)

0.05-0. 18 (0.002-0.007)

Wear or damage

Wear or damage
Wear or damage
1.40 (0.055)

Wear or damage

1.40 (0.055)

Wear or damage
Wear or damage

Adjust with a 3rd gear
collar or a cotter
Adjust with a cotter retainer
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= Automatic Transmission (cont’d) - Section 14

MEASUREMENT

Unit of length: mm {in)

Spring

Idle shaft spring A
Servo detent spring
Regulator valve spring A

Regulator valve spring B
Stator reaction spring

Torque converter check valve spring
Relief valve spring

Cooler relief valve spring
Oneway relief valve spring

LSD relief valve spring

2nd orifice control valve spring
3rd orifice control valve spring
4th exhaust valve spring
Throttle valve spring A/B/C/D
1-2 shift valve spring

2-3 shift valve spring

1 st-hold accumulator spring

1 st accumulator spring

4th accumulator spring

2nd accumulator spring

3rd accumulator spring
Lock-up shift valve spring
Lock-up timing B spring
Lock-up control valve spring A/B/C
Servo control valve spring
Modulator valve spring A/B
CPC valve spring A/B/C

4-3 kick down valve spring

3-2 kick down valve spring
2nd exhaust valve spring

STANDARD (NEW)

Wire Dia. O.D. Free Length No. of Coils
0.7 (0.028) 5.7 (0.224) 14.6 (0.575) 7.0
1 .0 (0.039) 7.6 (0.299) 14.8 {0.583) 5.5

1.58 x 2.0 14.7 (0.579) 88.6 (3.488) 20.9

(0.062 X 0.079)

1.8 (0.071) 9.6 (0.378) 44.0 (1.732) 14.7
6.0 {0.236) 38.4 (1.512) 30.3 (1.193) 2.0
1.1 (0.043) 8.4 (0.331) 41.8 (1.646) 15.7
1.1 (0.043) 8.4 (0.331) 44.4 (1.748) 19.5
1.2 (0.0471 8.4 (0.331) 35.7 (1.406) 16.5
0.9 {0.035) 6.4 (0.252) 25.1 {0.988) 11.9
0.8 (0.031 } 8.4 (0.331) 37.3 (1.469) 12.1
0.8 (0.031) 8.1 (0.319) 47.9 (1.886) 16.0
0.9 (0.035) 8.6 {0.339) 48.3 (1.902) 16.6
0.6 (0.024) 7.6 (0.299) 24.4 (0.961) 7.9
0.9 (0.035) 7.1 (0.280) 29.0 (1.1421 12.6
0.9 (0.035) 8.6 (0.339) 40.4 (1.591) 14.5
0.8 (0.031) 7.0 (0.276) 43.7 (1.720) 21.2
3.4 {0.134} 24.3 (0.957) 64.7 (2.547) 6.7
2.3 (0.091) 20.0 (0.787) 104.6 (4.118) 14.8
3.0 (0.118) 18.0 (0.709) 84.5 (3.327) 12.8
3.3 (0.130) 20.2 (0.795) 78.0 {3.071) 11.8
3.2 (0.126) 19.0 (0.748) 88.6 (3.488) 14.3
1.0{0.039) 8.6 (0.339) 51.3 (2.020) 19.8
0.8 (0.031) 5.6 (0.220) 27.8 (1.094) 16.4
0.8 (0.031) 6.6 (0.260) 38.3 (1.508) 25.0
1 .0 (0.039) 8.1 (0.319) 53.5 (2.106) 20.8
1.4 (0.055) 9.4 (0.370) 33.0 (1.299) 10.5
1 .0 (0.039) 6.8 10.268) 32.1 (1.264) 15.6
0.9 (0.035) 6.6 (0.260) 30.7 il.2091 12.9
1.0 {0.039) 6.1 (0.240) 27.1 (1.067) 13.4
1 .0 (0.039) 6.1 (0.240) 27.1 (1.067) 13.4

— Differential — Section 15

SERVICE LIMIT

MEASUREMENT STANDARD (NEW)

Differential Preset Torque N'm (kg-cm, Ib-ft) 0.6-1 .4 (6-14, 0.43-1 .01) 0.3 {3, 0.3)
carrier
Taper roller Preload N'm (kg-cm, Ib-ft) MIT Reused 2.0-3.0 (20-30, 1.45-2.17) Adjust with a shim
bearing A/T New 3.3-4.5 (33-45, 0.73-0.99) Adjust with a shim

Reused 3.0-4.2 (30-42, 0.66-0.93) Adjust with a shim
Clutch disc Thickness 1.68-1.80 (0.061-0.071) 0.25 (0.01)
Clutch plate Thickness 2.55-2.65 1{0.100-0.104) —

Distance between final driven gear and 112mm shim

41.7-41.9 (1.64-1.65)

M/T: Manual Transmission

A/T: Automatic Transmission
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Standards and Service Limits

P/S engine running

41 (4.2, 9.3) min.

- Steering =~ Section 17
MEASUREMENT STANDARD (NEW)
Steering wheel Play 5.0 (0.2) max.
Starting force MIS 20 (2, 4) min. wheels off the ground
N (kg, Ib) P/S engine stopped 118 (12, 26) min.

}Wheels on the ground

Gearbox Angle of rack guide screw loosened from locked
position © MIS 15¢ .
P/S 20°*38
Pinion starting preload N*m (kg-cm, ib-ft) M/S 0.69-1 .67 (7-17, 0.51-1 .23}
M/S 0.15-0.25 (1.5-2.5, 0.11-0. 18) (without rack)
P/S 2.94 (30, 2.17)
M/S: Manual Steering P/S: Power Steering
[~ Suspension = Section 18
MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Wheel Camber ©' Front at inspection -0°20" +30 -
alignment at adjustment -0°20" 10 -
Rear at inspection —1° 30" £30’ -
at adjustment -1° 30" £10’ —
Caster ¢ ' Front at inspection +8° 00’ £45’ -
at adjustment +8° 00" 15’
Total toe Front out 3.5 +1 ~—
Rear In 6.0 =1 —
Front wheel turning angle Inward wheel 33° 06’ x2° -
Outward wheel 269 34 —
Side slip Front Out6.0t1 -
Rear In 9.0 *1 -
Wheel Rim runout Axial 0-0.7 (0-0.028) -
Radial 0-0.7 (0-0.028) -
Wheel bearing End Play Front 0 0.05 (0.002)
Rear 0 0.05 (0.002)
I— Brakes == Section 19
MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Parking brake Play in stroke 200 N {20 kg, 44 Ib) To be locked when -
lever pulled 1 O- 4notches
Foot brake Pedal height (with floor mat removed) M/T 218 (8.58) -
pedal AIT 218 (8.58) -
Master cviinder | Piston-to-oushrod clearance 1-0.4 (0-0.01 6) -
Disc brake Disc thickness Front 28.0 (1.10) 26.0 (1.02)
Rear 21 .0 (0.83) 19.0 (0.75)
Disc runout Front - 0.10 (0.004)
Rear — 0.10 (0.004)
Disc parallelism Front and rear - 0.015 (0.0006)
Pad thickness Front 11.0 (0.43) 1.6 (0.06)
Rear 9.5 (0.37) 1.6 (0.06)

M/T: Manual Transmi
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Air Conditioner — Section 22

T

Unit of length: mm (in)

MEASUREMENT STANDARD (NEW)
Air conditioner Lubricant capacity Condenser 10 (0.34, 0.28)
system cc (US 0z, Imp 0z) Evaporator 10 (0.34, 0.28)
Line or hose 10 (0.34, 0.28)
Reservoir 20 (0.88, 0.56)
Compressor Lubricant capacity cc (US oz, Imp 02} 60-100 (2.03-3.38, 1.96-2.82)
Stator coil resistance at 20°C (68°F) { 3.4-3.8
Pulley-to-pressure plate clearance 0.35-0.65 (0.014-0.026)
Comoressor Deflection with 98 N (10 kg, 22 |b) 1042 (0.39-0.47) with used belt
belt between the pulleys 5.5-7.5 (0.22-0.30) with new belt

— Electrical — Section 23

] MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Ignition  coil Rated voltage V 12
Primary winding resistance 1.0+ 10%
Sprak Plug Type See Section 23
Gap 1.0-1. 1 {0.039-0.043)
Ignition timing At idling ® BTDC 16°+2° (Red) BTDC
Battery Lighting capacity (5-hour ratio) V-AH MIT 12-52
AK 12-55
Starting capacity {B-second ratio) V M/T 9.2 min.
at = 152C (B°F), 300 A draw AIT 9.4 min./8.8 min.
Alternator belt Deflection with 98 N (10 kg, 22 Ib-ft) 12-14 {0.47-0.55) with used belt
between oullevs 7-9 (0.28-0.35) with new belt
MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Alternator Output 135 V at hot A @6,000 rpm 110 102
Coil resistance (rotor) & 2.7-3.1 -
Slip ring O.D. 14.2-14.4 12.8
Brush length 10.5 3.5
Brush spring tension g (oz) 300-360 (10.6-1 2.7)
Starting motor | Type/Output kW Reduction/l .6 _
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 (1.142)
Brush length 15.0-1 5.5 (0.590-0.610) 10.0 (0.394)
Brush sorina tension N (ka. Ib} 18.1-23.9 (1.85-2.44, 4.1-6.4) -

M/T: Manual Transmission

A/T: Automatic Transmission
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ITEM METRIC ENGLISH NOTES

Dimentions Overall Length 4,425 mm 174.0 in

Overall Width 1,810 mm 71.3 in

Overall Height 1,175 mm 48.3 in

Wheelbase 2,530 mm 99.6 in

Track F/R 1,5610/1,530 mm 59.4/60.2in

Ground Clearance 135 mm 5.3 in

Seating Capacity 2
Weight (USA) Gross Vehicle Weight Rating {(GVWR) 1,610 kg 3,550 Ib
Weight (CANADA) Gross Vehicle Weight Rating {(GVWR) 1,610 kg 3,550 Ib

ENGINE

Type

Cylinder Arrangement
Bore and Stroke
Displacement
Compression Ratio
Valve Train
Lubrication System
Fuel Required

Water cooled, 4-stroke DOHC with VTEC
gasoline engine
90° V6-cylinder, transverse
90.0 x 78.0 mm 3.54 x 3.07 in
2,977 cm3 (cc) 181.6 cu in
10.2
Belt driven, double (41 overhead camshafts
Forced and wet sump
Premium UNLEADED grade gasoline
with 91 Pump Octane Number
(96 R.O.N.) or higher

STARTER Type/Makes Gear reduction/NIPPON DENSO
Normal Output 1.6 kW
Nominal Voltage 12v
Hour Rating 30 seconds
Direction of Rotation Counterclockwise as viewed
from gear end
Weight 4.6 kg | 101b
CLUTCH Clutch M/T Double plates dry, diaphragm spring
AT Torque converter
Clutch Lining Area M/T 587.6 cm? | 22.7 sq in
TRANSMISSION Transmission M/T Synchronized 5-speed forward 1 reverse
AT Electronically controlled
4-speed automatic; 1 reverse
Primary Reduction Direct 1: 1
Type Manual Automatic
Gear Ratio 1st 3.071 2.611
2nd 1.727 1.551
3rd 1.230 1.025
4th 0.967 0.684
5th 0.771 —
Reverse 3.186 1.909
Final Reduction Gear type Single helical gear
Gear ratio 4.062 | 4.428




ITEM METRIC | ENGLISH NOTES
AIR CONDITIONER Cooling Capacity 4,000 Keal/h 15,872 BTU/h
= Conditions:
Compressor RPM 1,800 rpm
Outside Air Temperature 27 °C | 81 °F
Outside Air Humidity 50 %
Condenser Air Temperature 35 °C 95 °F
Condenser Air Velocity 4.5 m/sec 14.8 ft/sec
Blower Capacity 420 m3h 15,540 cu ftlh at 12 v
Compressor Type/Makes Swash-plate type/NIPPON DENSO
No. of Cylinder 10
Capacity 155.3 cc/rev |  94.7 cu infrev
Max. Speed 7,600 rpm
Lubricant Capacity 80 cc | 2.7 US oz
Condenser Type Corruaated fin type
Evaporator Type Corrugated fin type
Air Temperature 19.5 °C | 67 °F
Blower Type Sirocco fan
Motor Input 178 W12V
Speed Control Infinity variable
Max. Capacity 460 m3h | 16,247 cu ft/h at 13.5 V
Temp. control Air-mix type
Comp. clutch Type Dry, single plate, V-belt drive
Power Consumption 40 W/12 V
Refrigerant Type R 12
Quantity 9505.8 g | 77.9%:.8 b
STEERING Type MIT Rack and pinion
SYSTEM AT Electric, power assisted, rack and pinion
Overall Ratio M/T 20.8 (18.2-20.8) (Manual variable)
AIT 18.6 (Power steering)
Turns, Lock-to-Lock 3.24
Steering Wheel Dia. 368 mm 14.5in
SUSPENSION Type, Front Independent double wishbone with com-
pliance pivot, coil spring with stabilizer
Type, Rear Independent double wishbone,
coil spring with stabilizer
Shock Absorber, Front and Rear Telescopic. hydraulic nitroaen gas-filled
M/T: Manual Transmission A/T: Automatic Transmission
(cont’d)

3-15




Design  Specification
— {(Cont'd)
ITEM METRIC | ENGLISH NOTES
WHEEL Camber Front ~-0° 20
ALIGNMENT Rear =192 30
Caster 8°
Toe Front Out 3.5 mm Out 0.14 in
Rear In 8.0 mm In 0.24 in
BRAKE SYSTEM Type, Front and Rear Power assisted self-adjusting
ventilated disc
Pad and Lining Surface Area: Front/Rear 58.0/38.8 cm? 8.99/6.01sq in
Parking Brake Kind and Type Mechanical expanding, rear two wheel
brakes
TIRE Size Front: 205150 ZR 15 Rear: 225150 ZR 16
165/80 D 15 (Folding spare tire)
ELECTRICAL Battery MIT: 12 V-52AH/5HR
AfT: 12 V-55AH/BHR
Starter 12 V-1.6 kW
Alternator 12 V-110 A
Fuses In The Fuse Box 75 A, 10 A, 15 A
In The Relay Box 7.5 A, 10 A, 15 A, 20 A, 30 A, 40 A, 50 A
In The Main Fuse Box 7.5A, 10A, 15A,20A, 30A, 40 A, 120A
Headlights, High, Low 12V-66W, 55w
Front Turn Signal Lights 12 v-32 CP {SAE 1156)
Front Position Light 12 v-5 w {SAE 3652)
Rear Turn Signal Lights 12 v-45 CP (SAE 3497)
Stop/Tail Lights 12 v-3212 CP (SAE 2057)
Tail Lights 12 v-2 CP (SAE 194)
Side Marker Lights Front 12 v-3 CP (SAE 168)
Rear 12 v-3 CP
Back-up Lights 12 V-32 W (SAE 1156)
License Plate Lights 12 v-8 W
Gauge Lights 12 v-3.0 w, 1.4 w
Indicater Lights 12 V-1.4W
Glove Box and Fuse Lights 12 v-34 w
Dome Lights 12 v-5 w
Trunk Lights 12 v-34 w
Door Courtesy Lights 12 v-34 w
Footlight 12 v-34 w

lllumination and Pilot Lights

Day Time Running Lights

12 v-1.4 W, 0.84 W
12 v-0.91 W, LED
12 v-32 CP

Canada model only




Body Specifications

Unit: mm (in)

1,175 (46.3)

D

1
|
1,510 (59.4)
1.810 (71.3)
[T \\(
1.530 (60.2)

>
IL
f(n

| j
135 -
2
\ 5.3) |@ |¢

2,530 (99.6)
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Maintenance

Lubrication Points

Maintenance Schedule .....................

AU




Lubrication Points

For the details of lubrication points and types of lubricants to be applied, refer to the lllustrated Index and various work

procedures (such as

Assembly/Reassembly, Replacement,

Overhaul, Installation, etc) contained in each section.

u [0}

LUBRICATION POINTS

LUBRICANT

1 Engine

API Service Grade: SG

SAE viscosity: 10 W-30 recommended

Fuel Efficient Oil:

Identified by the words, “Energy Conserving II”
SAE \Viscosity: See chart below.

2 Transmission

Manual

Automatic

API Service Grade: SF or SG

SAE Viscosity: See chart below.

Honda Premium Formula Automatic  Transmission
Fluid or an equivalent DEXRON® Il type automatic
transmission  fluid

Brake Line (including anti-lock brake system)

Brake fluid DOT3 or DOT4

Brake fluid DOT3 or DOT4

Silicone grease with molybdenum disulfide

3

4 Clutch  Line )
5 Shift lever pivots (Manual)
6 Release fork (Manual)

7 Steering  gearbox  (Manual)
8 Steering  boots

9 Steering column  bushings
10 Steering ball joints

11 Select lever (Automatic)
12 Pedal linkage

13 Intermediate shaft

API Service Grade: SG
Fuel Efficient Oil:
Identified by the words, “Energy Conserving II”

I I I I 1 N

r 10W-30 >
5W-30
20 0 20 40 60 80 100°F

L ! |
-30 -20 -10 0 10 20 30 40¢C

Engine oil viscosity for
ambient temperature ranges

14 Brake master cylinder pushrod

15 Trunk hinges Multi-purpose grease

16 Door hinges upper and lower

17 Door opening detents

18 Fuel filler lid

19 Front hood hinges and latch

20 Clutch master cylinder pushrod

21 Tilt  lever

22 Parking brake cable end

23 Throttle cable end

24 Shift cable end and select cable end

25 Rear hatch latch

26 Caliper Plst_on se_al, D_ust seal, Silicone  grease
Caliper pin, Piston

Recommended Engine Oil Recommended Manual ~ Transmission  Oil

API Service Grade: SF or SG

10W- 30

10w 40

-20 0 20 40 60 80 TO00°F
-30 -20 -10 0 10 20 30 40°C

transmission oil viscosity for
ambient temperature ranges
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.P R = Replace C = Clean | = Inspect After inspection, clean, adjust, repair or replace if necessary.
'.h MAINTENANCE ITEM MAINTENANCE INTERVALS
o160 il (orivd I [ 1000 miles | 7.5 | 15 |22.5] 30 |37.5] 45 [52.5] 60 |67.5] 75 |s2.5 | 90 SEC
NOTES &
after that number of months, x 1,000 km 12 | 24 36 | 48 | 60 72 | 84 | 96 (108 | 120 | 132 | 144 PAGE
i first.
whichever — comes  firs months 6 | 12 | 18 | 24 | 30 | 36 | 42 | 48 | 54 | 60 | 66 | 72
Emission Related
LI Air cleaner element R fm [R] 11-11:
Idle speed Manual: 800 + 50 rpm
| Automatic: 750 + 50 rpm 11-84
(in gear)
tdle CO I Check with CO meter 11-12¢
EGR system I [ 11-12¢
Evaporative emission control system | '11-13¢
Ignition timing | 15 + 2° {Red) BTDC |23-91
Positive crankcase ventilation valve If clicking sound is heard as you pinch the
1 PCV hose between the PCV valve and in- 11-13¢4
take manifold, valve is OK.
Valve clearance (cold) Intake:  0.15-0.19 mm
(0.006—0.007 in)
! ! ! I ! ! Exhaust: 0.17-0.21 mm 6-54
(0.007-0.008 in)
Fuel filter and hoses The rubber fuel hoses need periodic ]

R replacement since they are subject to 11-4,
cracks and deterioration during a long a7
period of use.

Fuel line connections Check fuel lines for loose connections,
' [*1 | ! cracks and deterioration. 1
Retighten loose connections and replace 114
any damaged or deformed parts.
Spark plugs NGK: PFR6G-11
R ND: PK20PR-L11 23-96
Gap: 1.1 mm (0.043 in)
3 Engine oil 5.0¢ (5.3 US qt, 4. ith fi
IE !E IE @ @ @ |E @ @ IEI |E @ changfa qt, 4.4 Imp qt) with filter 8.4
¥ Engine oil filter RIJRI{[RI|[R] |[R |®] | | R | R | |R | & 85
It tor drive belt _ — i
Alternator drive be 2 | [ 12—14 mm (0.47—0.55 "']) 23-110
@ 98 N (10 kg, 22 Ib) tension
Cooling system hoses and connections I | 1 10-2, 3
Radiator coolant Cooling system capacity
R R'3 Manual:_ 12.07 (12.7 US qt,- V-6 Imp qt) 10-5
Automatic: 12000 (P2 4$sqt,, 10,66 Mepat) | '
Check specific gravity for freezing point
Manual transmission oil R R R 2.7 £ (29 US qt. 2.4 Imp qt) 13-3
Automatic transmission fluid R R R 2.9 [ (3.1 US qt, 2.6 Imp qt) 14-94
« Check oil and coolant level at each fuel stop. *! For cars sold in Carifornia, this service is recommended only; other areas, it is required.
O  Under severe driving conditions, service these items more often. *2 Tension adjustment only.

"3 Thereafter, replace every 2 years or 30,000 miles (48,000 km), whichever comes first.
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Construction and Function
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Outline
+ Description

This engine is a 2,977 cc DOHC mid-ship unit having 6 cylinders of 90° -V configuration; it is water cooled and equip-
ped with a center plug type pent roof combustion chamber. It is specified for unleaded fuel and uses a PGM-FI (Multi-
point injection) system. This engine incorporates a new mechanism called Honda Variable Valve Timing and Lift Elec-
tronic Control System (VTEC). This mechanism, the world’s first, allows the timing and lift of the intake and exhaust

valves to be changed simultaneously. The engine also includes a new electronically controlled intake manifold system
that can change the volume of the intake chamber.
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This engine has the following new features.

VTEC; High output and a broad power band is achieved through control of low-speed and high-speed valve operation

by the PGM-FI ECU.
(Two knock sensors are used to detect octane level of the fuel)

Titanium connecting rods; Accommodate high rotation speed and high output. Titanium material of light weight and
high strength is used for the connecting rods.

(Strength is at the same level as iron))

(Weight is about 30% lighter than iron.)

New mechanism to the intake system; Increased low and middle speed torque and higher output can both be achieved
by switching the chamber volume of the intake manifold according to engine speed. This is electronically controlled.

Cooling system for the mid-ship engine:

— Radiator located in front compartment {An aluminum alloy radiator and pipes made of aluminum alloy)
— Engine room cooling fan

— Expansion tank

The cylinder block is highly rigid with deep water jackets.

In order to achieve lighter weight. magnesium is used for the following parts:
. Cylinder head cover

. Intake manifold cover

. Intake manifold chamber

Major Specifications

Type Water-cooled V6-—90° Cross Flow
Displacement 2,977 cm?d (181.6 cu.in)
Bore x Stroke 90 x 78 mm (3.54 x 3.07 in)
Compression  Ratio 10.2
Cam, Valve Mechanism DOHC (4-camshafts), VTEC
Valve Train Belt Driven
Fuel Supply System PGM-FI {Multi-Point Injection)




Variable Valve Timing and Litt Electronic
Control System (VTEC)

Outline

The engine is equipped with multiple cam lobes per cylinder, providing one valve timing and lift profile at low speed and a .
different profile at high speed. Switch-over from one profile to the other is controlled electronially, and is selected by
monitoring current engine speed and load.

(1) CAM LOBES FOR LOW RPM
(2) CAM LOBES FOR HIGH RPM
(3 PRIMARY ROCKER ARM

(9 MID ROCKER ARM

() SECONDARY ROCKER ARM
(6) LOST MOTION ASSEMBLY

(7) INTAKE VALVE

(8) EXHAUST VALVE

5-4
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In general, it would be ideal if the high rpm performance of a racing engine and the low rpm performance of a standard
passenger car engine could be combined in a single engine. This would result in a maximum performance engine with a

wide power band. Two of the major differences between racing engines and standard engines are the timing of the in-
takelexhaust valves and the degree of valve lift. Racing engines have longer intakefexhaust timing and a higher valve lift
than standard engines. The Honda Variable Valve Timing and Lift Electronic Control System takes this into account.
When valve actuation is adjusted for low rpm timing and lift, low rpm torque is better than in a standard engine. When

valve actuation is then adjusted for high rpm timing and lift, output improves to the level that a racing engine can offer.
Until now, few variable valve timing systems have been commercialized. In those that have, only the time that both

valves are open (intakelexhaust overlap) could be changed. Honda's system is the first in the world in which both the
valve timing_and the degree of valve lift can be changed as needed, making it the most advanced valve train mechanism

available.

Comparison of Valve Lift of Racing Engines vs. Mass Produced Engines

. . Variable  Timing .
Racing Engine & Lift Engine Standard  Engine
& *TDC Low High Low
£
Valve Timing %
{exhaust/intake) > | /*BDC X )
Valve Lift Exhaust Intake Exhaust Intake Exhaust Intake
Max. Power 0
Low rpm Torque
idling Stability

*TDC = Top Dead Center *BDC = Bottom Dead Center
0 = Optimum Characteristic

The engine is equipped with two valve timing and lift settings which change according to driving conditions.

* Low rpm ‘_ l - High rpm

/

Variable valve timing
and Lift engine

Torgue

Standard engine

A rpm

RPM switch over
point
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Variable Valve Timing and Lift Electronic
Control System (VTEC)

Mechanism

At Low rpm:

As shown, the primary and secondary rocker arms located on both sides are not connected to the mid rocker arm but are
driven separately by cam lobes A and B at different timing and lift. 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.

At Low rpm:
CAM PROFILES FOR
LOW RPM
CAMSHAFT Y ¥
L /
l “A and B cam lobes
T L[ 1 __ drive the rocker arms
G separately.
RETURN SPRING
i v (
4
HYDRAUILIC .
PISTION (A} @ 2 ©! STOPPER PISTON
HYDRAULIC
PISTON (B) I ' SECONDARY
PRIMARY MID ROCKER ARM
ROCKER ARM ROCKER ARM
At High rpm:

When driving at high rpm, the builtsin 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 hydraulic pistons (like a skewer) and the 3 rocker arms move
as a single unit. In this state, all the rocker arms are driven by cam lobe C opening and closing the valves at the valve tim-
ing and lift set for high operation.

At High rpm:

CAM PROFILES FOR
HIGH RPM

-——

*The rocker arms are linked
via the hydraulic piston.
Cam lobe C drives the rocker
arms.

o
PRESSURE o

OIL FLOW-?
A

A
‘ STOPPER
© PISTON
HYDRAULIC HYDRAULIC
PISTION (A) PISTON (B}

5-6
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Control System

The control system for this mechanism, as shown below, constantly monitors the changes in engine status such as load,
rom and vehicle speed. This information is transmitted to the Control Unit.

Valve Timing Change Conditions

Engine RPM: 5,800—6,000 rpm
Vehicle Speed: 5 km/h {3 MPH) or faster
Water Temperature: 60°C (140°F) or higher

Control System

’
t
g SOLENOID VALVE (SPOOL VALVE)
-t
i
- > .
o 777Tr ¢ Engine rom
'
| s e «— Engine load
| ngine loa
[ -
c ELECTRONIC
' CONTROL UNIT
from s ¢ Vehicle spcod
OIL PUMP
‘——-] Water temp

{cont’d)
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Variable Valve Timing and Lift Electronic
Control System (VTEC)

= Control System

Lost Motion Mechanism

The mid rocker arm is always driven by the high-speed cam lobe, even at low speeds. At low speeds, the lost motion
mechanism keeps the mid rocker arm in contact with the high-speed cam lobe. At high speeds, the lost motion
mechanism acts as part of the valve spring load.

CAM PROFILE PISTON
FOR HIGH RPM

SPRING A —_

RETAINER/

MID ROCKER ARM

LOST MOTION ASSEMBLY

Hydraulic  Pressure  Control ~ Mechanism

Spool  valvelhydraulic  pressure  switch

The solenoid valve, in response to a signal from the PGM-FI ECU, closes the oil passage to the rocker arm at low speed.
This cuts oil pressure to the hydraulic pistons in the rocker arms so the arms operate independently. At high speed, the

ECU opens the solenoid valve. The increased oil pressure causes the hydraulic pistons to lock the primary, secondary,

and mid rocker arms together.

The oil pressure switch serves as a sensor to determine if the switch-over has taken place in response to the ECU signal.

SOLENOID VALVE

OIL PRESSURE
SWITCH

{cont'd)

SPOOL VALVE
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Cylinder Head
+ Camshaft

I

The camshaft is a cast piece. By improving

No. 6

dimensional accuracy,

it became possible to achieve minimum space be-
tween cams, thus allowing a more compact cylinder head. Each camshaft is supported on four bearing journals with forc-
ed lubrication. On the right end of each camshaft is a driven pulley. The exhaust and intake cycles require a total of 36
cam lobes to open and close the valves.

Manual

Transmission

Automatic Transmission

7.5°

Low-speed valve timing

No. 5 No. 4 -~ FRONT BANK
No. 3 No. 2 No. !  -e—— REAR BANK
n [ | 1
q:];D—-CBA C|| B||A ciB|A INTAKE
1
CAMSHAFT JOURNALS
Al Bllc B||C Al| B [|C EXHAUST
&
L1 | ] | |
No. 6 No. 5 No.4  <—— FRONT BANK
No. 3 No. 2 No. 1

-REAR BANK

A: PRIMARY
B: MID

C. SECONDARY

: Intake valve open
: Exhaust valve open

35¢

High-speed valve timing

35°
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Valves

The valves are opened and closed by rocker arms driven by the camshaft. The rocker arm lever ratio is set to the optimum
value, keeping cam lift to the minimum while increasing valve lift, thus improving intake/exhaust efficiency.

Valve specifications

A

|
Shaft diameter

Unit: mm {in)
VALVE
ITEM INTAKE EXHAUST
HEAD DIAMETER 35 (1.38) 30 (1.18)
SHAFT DIAMETER 5.5 {0.22) 5.5 (0.22)
OVERALL LENGTH 112.45 (4.43) 111.55 (4.39)
VALVE LIFT A: 87 A 7.7
MIT B: 10.2" 8:9.0*
C: 8.3 c.7.4
A: 9.0 A 7.7
AIT B: 9.5” B: 9.0"
c: 8.6 c:7.4
* Indicates high-speed valves
Overall length |
il Head diameter

5-10




Lubrication System
- Lubrication Flow

SPOOL VALVE
\ LA A LA A Al ROCKER SHAFT
— Z Z ORIFICES
J Front t
: CYLINDER HEAD
X ¥ ]

- - ORIFICE
A A LI Y ¥ ¥ |
-_J‘:‘ i T i M ] 1 SCREEN
- ———— -
N e ) OIL PUMP

RELIEF VALVE

OIL FILTER
CRANKSHAFT
MAIN JOURNAL
MAIN BEARING => COOLANT
CAP BRIDGE
ENGINE OIL
COOLER
PU\
CYLINDER HEAD
ORIFICE
ROCKER SHAFT
Rear ORIFICES

SPOOL VALVE
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. Oil Passage

The lubrication system is a full filtration circulation type. The oil pump is directly linked to the crankshaft; oil to the oil
pump is pulled through the oil strainer, after which pressure is regulated by the pump relief valve. It is then filtered
through the oil filter and pumped to the cylinder block and cylinder head. A baffle plate is provided inside the oil pan; the
baffle plate helps minimize the changes in oil level produced inside the pan while driving will affect the amount of oil go-

ing to the pump.

CAM HOLDER
PIPE

ROCKER SHAFT

HYDRAULIC | ORIFICE
PISTON

HEAD OIL
CONTROL ORIFICE
.

ROCKER SHAFT

)

OIL RETURN
PASSAGE

Il

OIL COOLER

OiL PUMP

OIL FILTER

OIL STRAINER
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Exhaust System

- Dual Exhaust System

‘. Features

® A compact dual exhaust system is used to provide low back pressure.
® Sound tuning has been optimized to give a sporty exhaust sound note suitable to this type of car. This is done by a col-
lection chamber in Exhaust Pipe B.

SILENCER

== N

A L—

=7

. \
REAR CATALYTIC PN REAR EXHAUST
CONVERTER N MANIFOLD
I FRONT CATALYTIC < ]
CONVERTER
Exhaust gas COLLECTION CHAMBER \
from Exhaust gas FRONT EXHAUST
front bank from MANIFOLD
rear -bank
[} [ [ 204 |
- _—p 0%0% %
lg%% Dra11T %08 ]
@ 00 4&: <=
(XX % 1 1
i Ve IO =4 EF
T T [0 T¥] |
i =p =p
------ p-xxx7g
( I I R B w
§ $
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+ Cooling System

Two cooling systems are employed:
An antifreeze/water system with the radiator mounted in the front of the vehicle.
An air-cooling system driven by fan mounted in the engine compartment.

BLEEDER

RADIATOR

BLEEDER

WATER VALVE

HEATER CORE

oy
/

DRAINS

EXPANSION. 4% WATER PUMP
TANK NN |
NGINE Gil.
COOLER
BLEEDER

THERMOSTAT L, FAST IDLE VALVE

Ve EACV
THROTTLE BREATHER PIPE'
BODY




Radiator

The radiator, made of aluminum alloy, is mounted in the front of the vehicle to gain maximum cooling efficiency from air
passage. It is a corrugated-fin type, double row alminum core radiator with electric cooling fan. Since the tubes are in a
line, the volume of the cooling water in the radiator is reduced for less weight. The upper and lower tanks are made of

resinous material for reduced weight and

The engine compartment cooling fan is mounted on the right side. It operates in conjunction with the radiator's electric

cooling fan in

IS

high mode.

increased corrosion protection.

The expansion tank is used to separate air out of the coolant circulating through the system.

Radiator  Specifications

FIN PITCH

Radiator volume (kcal/h) 46,000
Height (mm) 340
Core size Width (mm) 688.1
Thickness (mm) 32
Fin pitch (mm) 25
RESINOUS UPPER TANK
/ SO_‘QL o o |©O Ll
I h:
él }
CORE e
WIDTH
CORE & @)
HEIGHT
Gl y 3 :f
p—
4 N
v} A
CORE WIDTH ——— |

OVERFLOW TUBE

RESINOUS LOWER TANK

TANK CAP (PRESSURE TYPE)

=0

EXPANSION
TANK
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Engine

Removal/Installation




Ref. No. Tool Number Description Q'ty Page  Reference
0] 07MAC—SL00100 Ball Joint Remover ! 5-24
@ 07941-6920003 Ball Joint Remover 1 5-24

)

5-18




Engine Removal/Installation

IS

AWARNING

e Make sure jacks and safety stands are placed proper
ly and hoist brackets are attached to the correct
positions on the engine (See Section 1).

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

CAUTION:
e Use front and rear fender covers to avoid damaging
painted  surfaces.

e Unspecified items are common for the M/T cars, AT
cars, and the AIC equipped cars.

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

e Mark all wiring and hoses to avoid mis-connection.
Also, be sure that they do not contact other wiring or
hoses or interference with other parts.

e If the ground clearance should be retained, use a
scissors jack and install the rubber spacers to the coil
springs (page I-6).

@ Put rubber pads under the jacking points when using
jacks or safety stands to avoid damaging body (page
I-7, 1-81.

1. Move the seat bottoms and backs as far forward as
they will go.

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

/ E T

T Qs

s

N7
o444
<

EXPANSION TANK
CAP

%  CORROSION RESISTANT BOLT

3. Remove the expansion tank cap to speed draining.

Use care when removing the expan-
sion tank cap to avoid scalding by hot coolant or

steam.
4. Raise the hoist to full height.

5. Drain the coolant (See Section 10},

. Loosen the drain plug from the radiator lower
tank.

. Remove two drain bolts from the water pipes
Reinstall the drain bolts with new washers.
Loosen the front and rear engine drain bolts to
drain coolant from cylinder heads. Connect rub-
ber hoses to the drain bolts for easy operation.

6. Drain transmission oil/fluid. Use a 3/8" drive
socket wrench to remove the drain plug. Reinstall
the drain plug using a new washer.

7. Drain the engine oil. Reinstall the drain plug using a
new washer.

8. Lower the hoist.

9. Remove the rear hatch (See Section 20).
10. Remove the engine cover (See Section 20).
11. Remove the rear hatch scoop (See Section 20).

12. Remove the strut bar.

STRUT BAR *10 x 125 mm

39 Nem (39 kg-m, 28 lb-ft)

(cont’d)
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Engine
- {(cont’d)

Removal/lnstallation

13. Disconnect the resistor connector and fan motor
connector, then remove the engine room fan
assembly.

%6 x 1.0 mm
10 Nem (1.0 kg.m, 7 Ib-ft)

ENGINE ROOM

ENGINE ROOM
FAN

FAN CONNECTOR.

AN
=\
572

%6 x 1.0 mm
10 Nem (1.0 kg-m, 7 Ib-ft)

# : CORROSION RESISTANT BOLT

14. Remove the rear trim panels behind the
passenger's seat, then disconnect four connectors
from ECU and five connectors from floor wire
harness.

ENGINE WIRE
HARNESS CONNECTORS

GROMMET

ENGINE WIRE
HARNESS

PASSENGER’S
SEAT

FLOOR WIRE HARNESS

FUEL PUMP RESISTER
CONNECTOR

GROUND
CABLE
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15. Remove the intake manifold plate and the top
cover.

16. Remove the throttle cable by loosening the locknut,

then slip the cable end out of the throttle bracket
and accelerator linkage.

NOTE:
® Take care not to bend the cable when removing

it. Always replace a kinked cable with a new
one.

® Adjust the throttle cable when installing (See
Section 1 1),

6 x 1.0 mm
12 Nem (1.2 kg-m, 9 Ib-ft)

PLATE

INTAKE ~ MANIFOLD
TOP COVER

THROTTLE  CABLE

ADJUSTING NUT

LOCKNUT

CABLE gnD

17. Relieve fuel pressure by slowly loosening the ser-

vice bolt on the fuel filter abotit one turn (See Sec-
tion 11).

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

CAUTION:

e Before disconnecting any fuel line, the fuel
pressure should be relieved as described above.

e Place a shop towel over the fuel filter to Prevent
pressurized fuel from spraying over the engine.

18. Remove the fuel feed pipe.

19. Remove the fuel return hose from the pressure con-
trol valve.

6X 1.0 mm
22 N'm (22 kg-m, 16 Ibft) 12 Nem (1.2 kg-m, 9 Ib-ft)

FUEL FEED

WASHERS
Replace.

\
FUEL RETURN
HOSE

20. Disconnect two hoses, then remove the expansion
tank.

6x [.Omm
10 Nem {1 .0 kg-m, 7 Ib-ft)

EXPANSION  TANK

WATER HOSES

(cont'd)




Engine
(cont’d)

Removal/Installation

take duct and the air cleaner case.

%Bx 1.0 mm

10 Nem (1.0 kg-m, 7 Ib-ft) AIR CLEANER

o CASE

BREATHER PIPE

22. Disconnect the charcoal

canister
body.

hose from throttle

23. Disconnect the brake booster vaccium hose from
the intake manifold.

CHARCOAL CANISTER

CHARCOAL
HOSE

CANISTER

BRAKE BOOSTER
VACUUM HOSE

21. Remove the breather hose, then remove the air in-

24. Disconnect the two engine wire harness connec-
tors from the side wire harness at left side of
engine compartment, and remove the engine wire
harness terminal and the starter cable terminal
from the under hood relay box and clamps.

25. Remove the ground cable from

FUSE BOX

the transmission.

ENGINE WIRE
HARNESS

26. Remove the water hoses and the heater hose from
the water passage.

HEATER HOSE

WATER HOSES

¥t : CORROSION RESISTANT BOLT
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27. Disconnect the three connectors, then remove the
emission control box. Fix it to the intake manifold.
® Do not disconnect the vacuum hoses.

%6 x 1.0 mm
10 Nem (1.0 kg-m,

EMISSION CONTROL

CONNECTORS

28. Move the trunk carpet and disconnect the anti-lock
brake right sensor connector. Push the wire and
connector throuah the bodv hole into the engine
compartment.

29. Remove the front engine mounting bolt (page
5-28).

ANTI-LOCK BRAKE SENSOR
WIRE CONNECTOR

30. Raise hoist to full height.

31. Remove the clutch slave cylinder from the
transmission case (M/T, See Section 12}
® Do not disconnect the clutch hose.

32. Remove the lower cover, then remove the shift

cable and select cable with cable bracket (M/T, See
Section 13).

33. Remove the cover, then remove the shift cable
(A/T See Section 14).

NOTE:
e Take care not to bend the cable when removing

it. Always replace a kinked cable with a new
one.

® Adjust the cables when installing.

34. Remove the engine under guard and the center rod

assembly.
AlT:
CONTROL LEVER
SHIFT‘CABLE
CABLE COVER
CENTER ROD
ASSEMBLY . &
#8 x 1.25 mm 6 x 1.0 mm
22 Nem (2.2 kg-m. 0.8 Nem (8 kg-m, 6 Ib-ftl
16 Ib-ft)
6x 1.0 mm
12 Nem {.2 kg-m, 9 Ib-ft)
UNDER GUARD

#10x 25mm
60 N*m (6.0 kg-m, 43 Ib-ft)

% : CORROSION RESISTANT BOLT/NUT (cont’'d)
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Engine Removal/Installation
- {(cont’d)

35. Remove the rear beam rod assembly. 39. Remove the rear brake hoses. Plug the brake pipes

with rubber caps.
36. Remove the front beam. Remove the A/C com-

pressor, then reinstall the front beam and retorque 40. Remove the anti-lock brake sensor wire clamps.
the two nuts to the front beam.

41. Remove the ball joints from the suspension lower

NOTE: control arms (use ball joint remover O7MAC—
® Do not remove the compressor hoses. SLO0100}, and the toe control arms (use ball joint
® Hang the A/C compressor with wire or rope as remover 07941-6920003).

shown. Do not let it hang from hoses.

CAUTION: Make sure that the reference marks on

37. Remove the left and right parking brake cables. the control arm are aligned.

38. Remove the stabilizer links and separate the
damper and the suspension lower control arms.

FRONT BEAM

Hang with
REAR BEAM wiregor rope.
ROD ASSEMBLY
Remove
")
¥

NOTE: A/C COMPRESSOR

« Do not remove the compressor hoses.
. Hang the A/C compressor with wire or rope as shown.,
Do not let it hang from hoses.

TOE CONTROL ARM

10 x 1.25 mm

CASTLE NuT
60 N*m (6.0 kg-m,

43 th-f¢)

% Retorque the two nuts

DAMPER

Plug the brake
pipes with
rubber caps.

#*12 x 1.256 mm
SELF-LOCKING NUT

Replace BALL JOINT REMOVER
STABILIZER 95 Nem (9.5 kg-m, 69 Ib-ft) 07941—-6920003
%6 x 1.0 mm

#12 x 1.25 mm

SELF-LOCKING NUT ANTI-LOCK BRAKE

Replace SENSOR WIRE CLAMP
86 Nem (8.5 kg-m, 62 Ib-ft) % : CORROSION RESISTANT BOLT/NUT

10 Nem (1.0°'Rg-m, 7 Ib-ft)
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42. Remove the oxygen sensor connectors.

43. Remove the front exhaust pipe A and catalytic
converter.

44. Remove the self-locking nuts, then separate the
catalytic converter and exhaust silencer.

CAUTION:

® Do not use ar wrench or hammer to remove ex-
haust pipes or catalytic converters if the oxygen
sensors are not to be removed.

® Do not use air wrench for tightening self-locking
nuts on exhaust pipes or catalytic converters if
the oxygen sensors are not to be removed.

NOTE: Use new gaskets and self-locking nuts
when  reassembling.

SELF-LOCKING NUTS
10 x 1.25 mm

34 Nem (3.4 kg-m.
25 Ih-ft)

REAR CATALYTIC
CONVERTER

GASKETS
Replace.

FRONT EX PIPE

SELF-LOCKING NUT
10 x 1.25 mm

55 N-m (5.5 kg-m,
40 Ib-ft)

45. Remove the half shaft heat cover
46. Remove the driveshafts.

NOTE:

@ Coat all precision finished surfaces with clean
engine oil or grease.

® Tie plastic bags over the driveshaft ends.

HALF SHAFT
HEAT COVER

6x 1.0 mm
10 N°m (1.0 kg-m, 7 1b-ft)

.-
‘_@%

AT
==

SETRING
Rephce.

DRIVESHAFT

{cont’'d)
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Engine Removal/Installation

+ (cont’d)

47. Loosen the rear beam side bracket mounting bolts
one or two turns, then remove the mounting bolts
except the four bolts shown.

48. Lower hoist, attach a chain hoist to the engine.

49. Install the front engine mounting bolt, torque the
nut  temporarily.

TRANSMISSION MOUNTING

BOLT

Do not remove
these bolts until

step 52

50. Remove the side engine mount and bolts, then
push the side engine mounting bracket into the
support bracket of the body.

51 .‘Remove the transmission mounting bolt.

BODY SUPPORT

BRACKET
.
N
SIDE ENGINE e P S

Do not remove
these bolts until
step 52




e,

52.

53.

54.

Remove the four mounting bolts from the rear
beam side bracket.

Lower the engine, suspension and beam assembly
afew inches with the chain hoist.

Check that wires and hoses are completely remov-
ed from the engine assembly.

55. Slowly lower the engine assembly on to a truck.
56. Remove the chain hoist from the engine.

57. Raise the body with the hoist. Roll the engine
assembly from under the body.

GUIDE HOLE

GUIDE HOLE \
(SIDE BEAM) SCREWDRIVER

NOTE: When installing, align the bolt holes of the
beam brackets and body with screwdriver.

{cont’d)
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Engine

Removal/Installation
(cont’'d)

60. Attach a chain hoist to the engine. Remove the
front and rear mounting bolts, then separate the

engine from the suspension and the beam
assembly.

CAUTION: Do not hit the engine oil cooler on the
rear right beam bracket.

REAR EN(GINE
MOUNT

61. Install the engine in the reverse order of removal:
NOTE:

® Align the bolt holes of the beam brackets and
body with screwdriver (page 5-27).

Temporarily torque the two front beam nuts and

front engine mounting bolt when installing the
AI/C compressor.

FRONT ENGINE
MOUNT

® Combine the front beam and the rear beam rod

assembly, then torque the four mounting bolts.
® Check that the set ring on the end of each
driveshaft clicks into place.

CAUTION: Use new set ring on installation.

- 2 8
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After the engine is in place: ® Check that the tvansmission shifts into gear
e Torque the engine mounting bolts in sequence smoothly (M/T See Section 13, A/T See Section
shown below. 14).
® Adjust the alternator belt (See Section 23).
CAUTION: Failure to tighten the bolts in the proper ® Adjust the A/C belt (See Section 22).
sequence can cause excessive noise and vibration ® Clean battery posts and cable terminals with sand-

and reduce bushing life; check that the bushings paper, assemble, then apply grease to prevent
are not twisted or offset. corrosion.
® Inspect for fuel leakage:

e Bleed air from the cooling system (See Section 10) - After assembling fuel line parts, turn on the igni-
e Bleed air from the brake lines (See Section 19) tion switch (do not operate the starter) so that
® Adjust the throttle cable tension. the fuel pump is operated for approximately two
® Check the clutch pedal free play. seconds and the fuel is pressurized. Repeat this
® Adjust the clutch guide assemblies when operation two or three times and check whether

disassembling clutch (See Section 12). any fuel leakage has occurred at any point in the

fuel line.

%10x 1.25 mm
60 Nem 16.0 kg-m, 43 Ib-ft)
% MOUNTING BOLT
SPECIAL BOLT

#12 x 1.25 mm
77 Nem (7.7 kg-m,

TRANSMISSION 56Pib-ft)
MOUNT (A/T) %
%12 x 1.25 mm Re ace. %10 x 1.26 mm %73 Nem (7.3 kg-m, 53 Ib-ft)

95 N'm (9.5 kg-m,

69 Ib-ft) ,
A
L

SEAT STOPPER

60 Nem 16.0 ka-m A %12 x 1.25 mm
43 Ib-ft) 95 Nem (9.5 kg-m,
/ 69 Ib-ft}

FRONT MOUNT

RUBBER CAP
{M/T only)

TRANSMISSIONI
MQUNT (A/T)

% MOUNTING BOLT

/

f Myt ,
SPECIAL NUT al2 x 1.25 mm

AR WA UTDkg-m, 76 |b-ft)

#12 x 1.38E mm .
A/T: $:10°x 1.Z5 mm
77 A, 7, 7 Ja-m . ’ )
56llb-ft)‘ ' 60 Nem 6.0 ¥g-m, 43 Ib-f ¥: CORROSION RESISTANT
Replace. BOLT/NUT

{cont'd)
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Engine Removal/installation

- (cont’'d)

Additional Torque Valve Specifications:

NOTE: For manifold replacement, refer to Section 9,

8 x 1.256 mm
30 Nem (3.0 ka-m.
22 |b-ft)

i ENGINE HANGER

8 x 1.25 mm 10 x 1.25 mm
22 Nem (2.2 kg-m, 45 Nem (4.5 kg-m,
16 Ib-ft) 33 Ib-ft)

ALTERNATOR
BRACKET

8 x 1.25 mm
22 Nem (2.2 kg-m,
16 Ib-ft)

)

ALTERNATOR
BRACKET
STIFFENER:

30 Nm
(3.0 kg-m,

M/T TRANSMISSION
HANGERS8
L

| 8 x 1.2 mm
22 Nem (2.2 kg-m,
16 Ib-ft)

12x 1.25 mm
75 Nem (7.5 kg-m, 54 Ib-ft) |

10 x 1.26 mm
45 N'm (4.5 kg-m,
33 Ib-ft)

@\’»’”—Jﬁ

. @ (‘ ) )

‘/ 9/_@ »»»~)):,
&

*m

~.

&
HALF SHAFT
SUPPORTBASE N
A/C BRACKET
HALF SHAFT
8 x 1.256 mm

22 N'm (2.2 kg-m,
16 ib-ft)

HALF SHAFT
HEAT COVER

6 x 1.0 mm
10 Nem (1.0 kg-m, 7 Ib-ft)
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Sub-frame  Torque Value  Specifications:

FRONT BEAM

CENTER ROD

%10 x 1.25
160 Nem (6.
43 Ih-ft)

#12X 1.26 mm
95 Nem (9.5 kg-m,

#* 10 x 125 mm
60 N-m (6.0 kg-m, 43 Ib-ft)

- - -

L. REAR BRACKET

%10 x 125 mm

60 Nem (6.0 kg-m, %10 x 125 mm
60 N'm (6.0 kg-m
43 1b-ft)

43 Ibf)

#12x 1.26 mm 3

95 N+m
{9.5 kg-m,
69 Ib-ft)

REAR BEAM

69 Ib-f)

%10 x 125 mm
60 Nem (6.0 kg-m, 43 Ib-ft')

%10 x 125 mm

60 Nem (6.0 kg-m, 43 Ib-ft)

¥%: CORROSION RESISTANT BOLT/NUT

5-31




Cylinder Head/Valve Train

Special Tools ...............ooei, 6-2 Cylinder Head Removal . ... .*....

IHustrated Index ... 6-3 Rocker Arms and Shafts

VTEC Location K
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— Oil Pressure Switch ... 6-17 Valve Seats ...coovecvceennnnn.
Spool Valve Inspection ............. 6-20 Valve GUIdeS ..cccoevecevveeveeeeennnn,
Timing Belt Valve Spring and Valve Seals .......
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Special Tools

Ref. No. Tool Number Description Q'ty Page Reference
® 07HAH-PJ701 OA Valve Guide Reamer, 5.5 mm 1 6-45
) 07LAJ-PT3010A Test Harness ! 6-11
® 07MAA-PR70110 Tappet Adjuster ! 6-55
@ 07MAA-PR70120 Tappet Locknut Wrench 1 6-55
® 07MAJ-PR70100 Test Harness 1 6 1
® 07MAJ-PR70200 VTEC Plug 1 6-52, 53
@ 07757-PJ1010A Valve Spring Compressor Attachment ! 6-40
07742-0010100 Valve Guide Driver, 5.5 mm 1 6-44, 45




Cylinder Head/Valve Train

]

[llustrated Index

CAUTION: To avoid damaging the cylinder head, wait

until the coolant temperature drops below 38°C {100°F)

before

NOTE:

® Use new O-rings and gaskets when reassembling.

e Replace rubber seals, if damaged or deteriorated.

@ Prior to installing the cylinder head cover, apply a thin
layer of liquid gasket to the mating surface of the
cylinder head, cover and rubber seals to prevent the
rubber seal from failing off.

removing it.

CAP NUT

6x. 1.0 m.m
10 N°'m (1.0 kg-m,
7 Ib-ft)

©

CYLINDER HEAD =—————__{
COVER /

RUBER SEALS

. HEAD COVER

o After installation, fill the engine with oil up to the
specified level, run the engine for more than 3
minutes, then check for oil leakage.

® When installing the new crankshaft; ‘

@tighten hte crankshaft pulley bolt to 280 N-m (28
kg-m, 203 Ib-ft), @ loosen it bolt, @) retighten it to
250 N'm (25 kg-m, 181 Ib-ft).

WASHER AND

CYLINDER GROMMET

CAP NUT
6x 1.0 mm
10N'm (1.0 kg-m,

Replace when damaged | ets = ‘,,/@ PAS\
or deteriorated (’%; /Tﬁ\‘@%a\ gfc%“ 7 lb-ft)

P LN G &R
6x 1.0 mm (Q \ %4\ o “\?\‘\\4\ 4 RUBBER SEALS

12N'm (1.2 kg-m, QALY ;/% \,‘&'\4\ d Replace when damaged
9|b'ft) v ZA \”/ &S 0, d . d
@ 2 FO) ;‘ 7% or deteriorated.
@

TIMING BELT
REAR MIDDLE
COVER
TIMING BELT
FRONT MIDDLE
COVER ADJUSTING BOLT
10 x 1.25 mm
43N'm (4.3 kg-m,
31 Ib-ft)
ALTERNAT For adjustment only,
OR .
BELT do not remove TIMING BELT

LOWER COVER
RUBBER SEAL

Adjustment,
Section 23

6x1.0 mm
12N'm {12 kg-m,
9 Ib-ft)

CRANKSHAFT PULLEY
Remove any oil.

SPECIAL BOLT

16x 1.6 mm
250N'm (25 kg-m,
181 Ib-ft

Tightening torque for
a new crankshaft.
280-0—-250N'm
(28— 025 kg-m,
203—-0—181 Ib-ft)
Apply oil to

the bolt threads, but not
to the surface that
contacts the wahser.

Remove any oil.

TENSIONER

6x 1.0 mm
12N'm (1.2 kg-m.
9 lb-ftt

4
D ,/';' TIMING BELT
";V inspection, page 6-22
Adjustment, page 6-22
A Replacement, page 6-23

Replace every 90,000 miles
(144,000 km) or 72 months.

Install with concave
surface facing in.
Remove any oil.

TIMING BELT
DRIVE PULLEY
Remove any oil.

Install with concave
surface facing out.
Remove any oil.

AIC ADJUSTING
PULLEY BRACKET

6x1.0 mm-
12N'm (1.2 kg-m, 9 Ib-ft)’

AIC BELT

Adjustment, Section 22 {(cont'd)
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Cylinder Head/Valve Train

lllustrated Index (cont’d)

NOTE:

e Use new O-ings and gaskets when

reassembling.
o Replace rubber seals,

if damaged or deteriorated.

6x 1.0 mm
10N'm (1.0 kg-m,
7 b-ft)

CAM HOLDER
\

DOWEL PINY\

O-RING
Replace.

10% 1.25 mm
70N°'m (7.0 kg-m,
51 Ib-ft)

CRANK-CYL
SENSOR

6x1.0 mm
12N'm (1.2 kg-m,
9 Ib-ft)

RUBBER SEALS

Replace when damaged
or deteriorated

\
TIMING BELT
COVER PLATE

6-4

8x 1.25 mm
22N‘m (2.2 kg-m, 18 Ib-ft)
Apply oil to the bot threads.

FRONT INTAKE
CAMSHAFT

RUBBER SEALS

FRONT EXHAUST
CAMSHAFT

OlL SEAL
Replace.

DOWEL PIN

CAM PULLEY




REAR SPOOL VALVE
Troubleshooting, page 6-15 6x 1.Omm
12N'm (1.2 kg-m, 8 x 1.26mm
\ 9 Ib-ft) 22N'm (2.2 kg-m,

16 Ib-ft)
TW SENSOR
EGR VALVE 180N'm (1.8 kg-m, 13 Ib-ftl
/ , O-RING Replace.
;CRlEEN . 8 x 1.2bmm
eplace. ) 22N'm (2.2 kg-m, 16 Ib-ft)

FRONT SPOOL VALVE
Troubleshooting, page 6-16

SEALING BOLTS
ANN'm (R 0 ka m

Wew p T ywew gl g

43 Ib-ft)
OIL PRESSURE SENSOR
8 x1.2bmm

/ 22N'm (2.2 kg-m,
8 16 |b-ft)

WASHERS
Replace.

boweL PIN

O-RING
Replace.

ADIATOR FAN
CONTROL SENSOR
28N'm (2.6 kg-m,
20 ib-ft)

O-RING

Replace.
Replace. P

ROCKER ARM ASSEMBLY
(PRIMARY, MID, SECONDARY)
Inspection, page 6-36

ROCKER SHAFT
ORIFICE

Remove with 5 mm
bolt and clean.

{cont’d}
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Cylinder Head/Valve Train
lllustrated Index (cont’d)

CAUTION:
® To avoid damaging the cylinder head, wait until the coolant temperature drops below 38°C (1 OO°F) before removing it.

® In handling a metal gasket, care should be taken not to fold it or damage the contact surface of the gasket.

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

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

INTAKE VALVE

SPRING OUTER VALVE KEEPERS

SPRING RETAINER

INTAKE VALVE -— CYLINDER HEAD BOLTS
SPRING INNER é 11 x 1.5m
78N‘m (7.8 kg-m, 56 Ib-ft)

CYLINDER HEAD BOLTS \ VALVE SPRING
11 x 1.56mm SEAT Apply engine oil to
78N‘m (7.8 kg-m, 56 Ib-ft VALVE SEAL\' the bolt threads.
Apply engine oil to VALVE GUIDE >
\"J
_ 5\ o

the bolt threads. ALVE SPRING SEAT

EXHAUST VALVE
SPRING

LOST MOTION
ASSEMBLY

AN TXORRR Y
\ EXHAUST VALVE “‘ WSO O SPRING RETAINER

VALVE KEEPERS .

VALVE SEAL

VALVE GUIDE

LOST MOTION
ASSEMBLY
Test, 6-36

CYLINDER HEAD
GASKET (METAL)
Replace.

CYLINDER HEAD
GASKET (METAL)
Replace.

DOWEL PIN

CYLINDER HEAD ORIFICE
IRemove with émm
bolt and clean.

O-RINGS

OIL CONTROL JET  Replace.

Remove with 6mm
bolt and clean.
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VTEC

Electrical Connections
MAIN  RELAY
& | FUEL PUMP
® I—o/ RESISTOR
Py %rajo O+ PHW— Wt
GNITION (U"ﬁ [ L J
SWITCH j
® P —O/m;?_ FUEL
> PUMF
FUEL
PUMP
0 RELAY =
©/®
(&)
T
—i— v—{ A25 IGP PG1 A23
L —¢ 1 1GP2 PG2 A24 O—3p
N =
oNO— Jf C11 8T8 FLR1 A7
‘J? D1 VBU FLR2' AB <:>———
FUSES , & A26 LG VFP D8 O
(1) CLOCK(7.5A)% ¥ n the main
(2) No.9(120A)% % relay box O B2 LG2 INJECTOR
(3) ACG(S)(20A)%X  XX: In the main =~
o) cgl)L((aOA))w fuse box = INJEcToRs  RESSTOR
(5) No.2(154) No.1
(&) No.5(104) e ==x3 B{1 CYL 1P INJT A
(7) No.4(154) 1] CYL A
(&) No.7{7.54) | __<‘l) B12 CYL 1M INJ2 A3
------ m¢ B13 CANK 2P INJ3 AS
CRANK B
CRANKI f7 N temmme= ..—_—4 B14 CRNK 2M INJ4 A2
CyL
SENSOR \, /e Fo=r=== =¢ B15 CRNK 1P INJ5 A4
CRANK A
______ r.—.(} B18 CRNK 1M INJG AB
| b=os=czcozeas -%) B9 CYL 2P
1| CYL B EACV
| I — 810 oyl om EACV A9 O—O~ T -O——
SPEED SENSOR E,EEH%K ENGINE
T WARN Al L‘vl —
( ES All 10
-_— EGR CONTROL SOLENOID VALVE
O 87 i Vs
. PURGE CUT-OFF SOLENOID VALVE
J) C7 MTCLS PGS A20 35———0—’170’\—0———4
CLUTCH BPS A14 cl>—~—o—fb'0’\-o———4
CH CONNECTOR CHAMBER VOLUME CONTROL
Y 09 508 SOLENOID VALVE
géﬁmoa AIC CLUTCH RELAY
CONTROL ACC A15
RIT RADIATOR FAN RELAY
O €3 Acs FANCNT A18 O——s
ENGINE ROOM FAN RELAY
C5 PDSW 4
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IS,

‘\v/_\l IGNITER  UNIT

IGNITION COIL

No.t
{019 VoC 8 No.1 A21 o f
Q 20 vee2 1§ o2 A2 o0 '
¢v D21 SG1 16 No.3 B8 Not {
%:) D22 §G2 1G No.4 B No'5 q
MAR (o D17 PB G No.5 B4 q
SENSOR . No.§
‘ [F] D5 PAQUT 16 No.6 B3 ]
THROTTLE P
ANGLE g 0 D116 TH Eﬁ%ﬁ%’é%%“
SENSOR ’ =
(&l NEP C4 &r D
IGNITION {
TIMING ) D8 IGADJ TCSTB cmj)—-
ADJUSTER
‘ TCFC C8 4)— F
EGR LIFT ' 16
SENSOR Q D12 EGAL TQOUT €10 CoNTROL G
| TGINH G6 + H
ACCELERATOR el
PEDAL ANGLE r—CO D6 § ACP VREF D18
SENSOR | . ]
(H]
TA SENSOR AT
ALTERNATOR 1 D15 1A AFSA Ft SS%TROL
d D13TW AFSB F3
TW SENSOR
: m FAS Al§
.- f) D9 ACGF
p
FRONT k l A10 HTCNTF FRONT ~ SPOOL REAR SPOOL
HEATED I SOLENOID VALVE SOLENOID VALVE
0z SENSOR /{/r =ososessssoness ==xb D14 02 F VISF F5  ——0—00 \-7’
5__‘ VIR F7 O~ B0 ————+
— ’f_MZ HTCNTR VIMF F2 -
—"{ms 0: R VIMR F4 >—@—1
o REAR VALVE REAR VALVE
o e Wedt = T maL
02 SENSOF po=s D4 KSF SWITCH SWITCH

KNOCK
SENSOR

A1 A3 A5 AT A9 ATTA13 AIS M7 M$ A21A23 A28

81 83 B5 67 B9 811819815 | €1 €3 £5 €7 CI O1

D DY DS D7 B9 D17 013 D15 D17 016 D21 Fi_F§ F5 F7

0000000000000

Q000000000000

Q0000000 ]|O00000

C0000000|000000

00000000000 0000

0000000000 0000

AZ A4 MG AN MO AIZA1S ATE AIBA2D A22A24 AZ8 - B2 @4 BE BB BIO 812814 B18 G2 L4 G8 OB C10C1z D2 D4 DS DB D10 D12 D14 D18 D18 b20 D22

TERMINAL LOCATION

F2 R4 FE R
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VTEC

+ Troubleshooting -Self-diagnostic Procedures

1. Connect the Service Check Connector terminals with a jumper wire as shown (the Service Check Connector is .
located under the dash on the passenger side of the car).

SERVICE CHECK CONNECTOR

JUMPER
WIRE

2. Note the CODE: the Check Engine light indicates a failure code by blinking frequency. The Check Engine light can

indicate any number of simultaneous component problems by blinking separate codes, one after another. Problem i
codes 1through 9 are indicated by a individual short blinks. Problem codes 10 through 59 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.

Separate  Problems:

Short

_F]Ls_rzej_n_P_u_b_l em CODE 1
ST VWUVl = See Problem CODE 3

{H}¥—T VU & See Problem CODE 13

Long short
Simultaneous Problems:

See Problem CODE 1 and 3

STV = See Problem CODE 3 and 4
SV - ggg Problem CODE 3 and 14




i)

. 2.Remove the CLOCK fuse (7.5 A) from the main relay box for 10 seconds to reset ECU.

NOTE: Disconnecting the CLOCK fuse also cancels the radio preset stations and the clock setting. Make note of
the radio presets before removing the fuse so you can reset them.

CLOCK
.FUSE

MAIN RELAY
BOX

ill. Final Procedure (this procedure must be done after any troubleshooting)

. {cont'd}
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VTEC

« Troubleshooting -Self-diagnostic Procedures (cont’d)

IN‘T’S'&;?&ARG';CL’F,\:ES SYSTEM INDICATED PAGE
0 ECU 11-26
FRONT OXYGEN SENSOR 11-30
2 REAR OXYGEN SENSOR 11-30
: MANIFOLD ABSOLUTE PRESSURE (MAP SENSOR) 11-40
4 CRANK ANGLE A 11-46
6 COOLANT TEMPERATURE (TW SENSOR) 11-48
7 THROTTLE ANGLE 11-60
9 No. 1 CYLINDER POSITION A {CYL SENSOR) 11-46
10 INTAKE AIR TEMPERATURE (TA SENSOR) 11-52
12 EXHAUST GAS RECIRCULATION SYSTEM (EGR) 11-128
13 ATMOSPHERIC PRESSURE (PA SENSOR) I 11-54
14 ELECTRONIC AIR CONTROL (EACV) 11-70
15 IGNITION OUTPUT SIGNAL 11-56
16 FUEL INJECTOR 11-89
17 VEHICLE SPEED SENSOR 11-68
18 IGNITION TIMING ADJUSTMENT 11-60
21 FRONT SPOOL SOLENOID VALVE 6-15
22 FRONT VALVE TIMING Oil. PRESSURE SWITCH 6-17
23 FRONT KNOCK SENSOR 11-62
30 A/T FI SIGNAL A 11-64
31 A/T FI SIGNAL B 11-64
35 TC STB SIGNAL 19-100
36 TCFC SIGNAL 19-102
41 FRONT OXYGEN SENSOR HEATER 11-32
42 REAR OXYGEN SENSOR HEATER 11-32
43 FRONT FUEL SUPPLY SYSTEM 11-36
44 REAR FUEL SUPPLY SYSTEM 11-36
45 FRONT FUEL METERING I 11-38
46 ' REAR FUEL METERING I 11-38 |
47 FUEL PUMP 11.09 I
REAR SPOOL SOLENOID VALVE 6-15
52 REAR VALVE TIMING OIL PRESSURE SWITCH 6-17
53 REAR KNOCK SENSOR . 11-82
54 CRANK ANGLE B I 11-46
59 | No. 1 CYLINDER POSITION B (CYL SENSOR) | 11-46

® If codes other than those listed above are indicated, verify the code. If the code indicated is not listed above, replace
the ECU.

® The Check Engine light may come on, indicating a system problem, when, in fact, there is a poor or intermittent elec-
trical connection. First, check the electrical connections, clean or repair connections if necessary.

® The Check Engine light and D indicator light may come on simultaneously when the self-diagnosis indicator blinks 6, 7
and 17. Check the PGM-FI system according to the PGM-FI control system troubleshooting, then recheck the D in-
dicator light. If it comes on, see page 14-52.

® The Check Engine light and TCS indicator light may come on simultaneously when the self-diagnosis indicator blinks
3, 5, 6, 13, 15, 16, 17, 35 and 36. Check the PGM-FI system according to the PGM-FI control system
troubleshooting, then recheck the TCS indicator light. If it comes on, see page 1 S-84.

e The Check Engine light does not come on when there is a malfunction in the A/T FI signal. However, when the two ter-
minals of the service check connector are connected with a jumper wire and, the Check Engine light will indicate the

codes. .
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€3,

bracket. Connect the ECU test harness. Then check the system according to the procedure described for the appropriate

If the inspection for a particular failure codg requires the ECU test harness, remove the seat back panels. Unbolt the ECU
code(s) listed on the following pages. }

SEAT
BACK
PANELS

DIGITAL MULTIMETER

\\KS—AHM—32—003

DIGITAL MULTIMETER
KS-—-AHM—32—-003

ECU
TEST HARNESS
07MAJ—PR70100

TEST HARNESS
07LAJ—PT3010A

AL AY A5 AT AS ATTAIQATSAITAID A21A20A25 81 BY B 87 B9 811813815 €1 C3 C5 €7 C0 €11 D1 03 D5 07 D9 011 D13 015 D17 D19 D21 Fi F8 F5 F7
000000000000 0[(00000000[{000000|00C000000000 cooo
000000000000 0|00000000|[000000|00000000C00Q0Q 0000
A2 A4 AS AS AIOAIZATHATOAIDA20 AZ2A24 A6 B2 B4 B6 S BIOB12B14 BI6 €2 G4 CF G8 C10C12 D2 04 08 DB D10 D12 014 D14 DS D20 D22 F2 F4 F8 FY (cont'd)

TERMINAL LOCATION
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VTEC

» Troubleshooting = Self-diagnostic

CAUTION:

® For testing at connectors other than the ECU test
the connector side of wire harness connectors in
with the tester probe and do not insert the probe.

RUBBER SEAL

Procedures (cont'd)

® Puncturing the insulation on a wire can cause poor or intermittent electrical connections.

harness, bring the tester probe into contact with the terminal from
the engine compartment. For female connectors, just touch lightly

TESTER PROBE

........

Y/ Srrrrey—rrrrrren
———

L i

i---n'""ll'l""'m

WIRE HARNESS

TERMINAL




VTEC

Valve circuit.

- Troubleshooting Flowchart

Disconnect the 2P connector from
the spool valve.

Check for continuity between YEL
(Front) or BLUNEL (Rear) terminal
and body ground.

YES

Connect the ECU test harness.

Check for continuity between YEL
(Front) or BLU/YEL (Rear) terminal
and F5 (Front) or F7 (Rear)
terminal.

Does continuity exist ?

YES

(To page 6-16)

@ (Front) or @ (Rear) Check Engine indicates code 21

Is there 14—30 0?7 \&———-l Replace the spool valve.

NO

5,

Spool Valve

(Front) or 51 (Rear): A problem in the Spool

YEL (Front) or
BLU/YEL (Rear)

F5 (Front)  F7 (Rear)

YEL (Front) or
BLU/YEL (Rear)

Repair open in YEL (Front) or

BLU/YEL (Rear) wire between
ECU and spool valve connector.

{cont’d)
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VTEC

-Troubleshooting Flowchart — Spool Valve (cont’'d)

(From page 6-15)

Check for continuity between YEL
(Front) or BLU/YEL (Rear) terminal
(harness side) and body ground.

|
YEL (Front) or

BLU/YEL (Rear)

@

YES Repair short in YEL (Front) or
Does continuity exist ? BLU/YEL (Rear) wire between
ECU and spool valve connector.

NO

Substitute a known-good ECU
and recheck If symptom/indica-

tion goes away replace the origi-
nal ECU.




-Troub

Switch

leshooting  Flowchart ----Oil

@'2 (Front) or '@ (Rear) Check Engine indicates code. 22  (Front),

circuit.

Disconnect the 2P connector from
the oil pressure switch.

Check

(Front) or BLU/BLK (Rear) terminal
and body ground.

for continuity between BLU

<

Does continuity exist ? NO
YES
Connect the ECU test harness.
Check for continuity between BLU
(Front) or BLU/BLK (Rear) terminal
and F2 (Front) or F4 (Rear)
terminal.
NO

Does continuity exist ?

YES

(To page 6-18)

OIL PRESSURE SWITCH

GRN/WHT (Front and Rear)

BLU (Front) or BLU/BLK {Rear)

Pressure Switch

=

52

(Real’): A problem in the Oil Pressure

Repair open in BLU (Front) or
BLU/BLK (Rear) wire between 2P
connector and body ground.

F2 F4

Repair open in BLU (Front) or
BLU/BLK (Rear) wire between
ECU and 2P connector.

(cont’d)
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\

—Troubleshooting Flowchart — Oil Pressure Switch (cont’d)

(From page 6-17)

ADAPTOR
Remove 10 mm sealing bolt and 10X1.0mm
connect oil pressure gauge (for Vi
VTEC oil pressure test).

Connect a tachometer.

Start the engine and warm it up
to normal operating temperature

l

Check oil pressure at 1,000 rpm,
3,000 rpm and 5,000 rpm.

WASHER SEALING BOLT
Replace. 20N‘m (2.0 kg-m, 14 Ib-ft)

NOTE: Keep measuring time as
short as possible because engine
is running with no load (within one
minute).

Inspect the spool valve.

s pressure below 49 kPa (0.5 NO
kg/cm? 7 psi) ?
\

YES

Turn off the engine.

Check for continuity between the,
2 terminals on the oil pressure
switch.

- . NO . .
Does continuity exist 7 || Replace oil pressure switch.

1 YES

Disconnect the 2P connector from SPoOL  VALVE

the spool valve.

JAttach the battery positive termi-

nal to the YEL (Front) or BLU/YEL OIL PRESSURE SWITCH
(Rear) terminal.

I
(To page 6-19)

6-18




(From page 6-18)

ADAPTOR
10x 1.0 mm

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

WASHER

Replace.
SEALING BOLT
20N‘m (2.0 kg-m, 14 [b-ft)
Note: Keep measuring time as
- short as possible because engine
) is running with no load (within one
minute).
@ | '
Is pressure above 392 kPa NO Inspect the spool valve.

{4 kg/cm?, 57 psi) ?

- X .é'er -

" Check for continuity between the
2 terminals on the oil pressure
switch under above condftion.

< Does continuity exist ?
| NO

YES

Replace oil pressure switch.

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

6-19




VTEC

-Spool Valve Inspection

1. Disconnect the 2P connector from the spool valve.
2. Measure resistance between the YEL (Front) or
BLU/YEL (Rear) terminal and body ground.

Resistance: approx 14-30 ohms

YEL (Front) or
BLU/YEL (Rear)

3. If the resistance is within specifications, remove the
spool valve assembly from the clinder head, and
check the spool valve filter for clogging.

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

SPOOL VALVE
ASSEMBLY

SPOOL VALVE
FILTER
Replace.

6x 1.Omm

4,

If filters are normal, push the spool valve with the

finger and check its movement.
« If spool valve is normal, check the engine oil

pessure.

6x 1.0 mm
12 Nem (12 kg-m, 9 Ib-ft)

FILTER
Replace.
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Timing Belt

lllustrated Index .

{ ' NOTE:

T e Turn the crankshaft so that the No. 1 piston is at TDC
(page 6-25, 26)

o Replace rubber seals if damaged or deteriorated.

@ Prior to installing the cylinder head cover, apply a thin
layer of liquid gasket to the mating surface of the
cylinder head cover and riibber seals to prevent the'
rubber seal from falling of.

® After installation, fill the engine with oil up to the
specified level, run the engine fbr more than 3
minutes, then check for oil leakage.

e When Iinstaling a new crankshaft;
@tighten the crankshaft pulley bolt to 280N'm (28
kg-m, 203 Ib-ft), @ loosen it, (@ retighten it to 250
N'm (25 kg-m, 181 Ib-ft).

4
CAP NUT CAP NUT
6x 1.0 mm 6x 1.0 mm

10N'm {1.0 kg-m, 7 Ib-ft). ;0,2':'; (1.0 kg-m,
te _

CYLINDER HEAD COVIEL

RUBBER SEALS
Replace when damaged!

or deteriorated. WASHER and

GROMMET

;

é 6x 1.0 mm

Voo 12N'm (1.2 kg-m,
B 9 Ib-ft)

| | \ gy ~“RUBB{§R SEALS ‘
i : 7 ~Replace when damaged

) or deteriorated.

6x 1.0 mm

12N'm (1.2 kg-m, ————»>&F
g 1b-ft)
ADJUSTING BOLT
TIMING BELT 10x 1.25 mm
REAR MIDDLE 43N'm (4.3 kg-m,31 ib-ft)
COVER For adjustment only,

do not remove.

TIMING BELT

_.Jnspection, page 6-22

# ;i Adjustment, page 6-22
Replace every 90,000 miles
(144,000 km) or 72 months.

s

LOWER COVER
) 6x 1.0 mm
l 12N'm (1.2 ky-m,
! 9 Ib-ft) 4
CRANKSHAFT *
PULLEY S
Remove any oil. W

S
BPECIAL BOLT
16x 1.5 mm
250N'm (2.5 kg-m,
181 Ib-ft) a9
Tightening torque for
ag-gw crganxsgart. —
280-0—250N'm
: .- ,(28-025 kg-m,

N v, 203—0— 181 |b-ft)

: Apply to the bolt threads,
“hut not to the surface

Remove any oil.

6% 1.0 mn, -
N-'m (1.2 kg-ar, 9 Ib-ft)

P




Timing Belt

Inspection

[EN

Remove the ignition coil covers and harness clamps.
2. Disconnect the connectors, then remove the ignition
coils.
NOTE:
3. Remove the cylinder head covers.
4. Inspectthe timing belt for cracks and oil soaking.

NOTE:
@ Replace the belt if oil soaked.

® Remove any oil or solvent that gets on the belt.

Inspect this area
for wear.

Rotate pulley and
Inspect belt.

- Tension Adjustment

CAUTION:

e Always adjust timing belt tension with the engine cold.

e Do not rotate the crankshaft when adjusting bolt is
loose (the timing belt will skid over the teeth of the
rear intake cam pulley).

® Never adjust the belt tension on any other occasion
than when the belt is removed for belt or parts
replacement.

NOTE:

e Tensioner is spring-loaded to apply proper tension to
the belt automatically after making the following ad-
justment.

® Inspect the timing belt before adjusting the belt
tension.

e Always rotate the crankshaft clockwise. Rotating it
counterclockwise may result in improper adjustment
of the belt tension.

1. Install the timing belt with the No. 1 piston at TDC
(page 6-25, 26).

2. Fix the crankshaft, remove the slack in the sequence

of @, ®, ©,and @ by turning each cam pulley.

3. Loosen the timing belt adjusting bolt 1 80° (the slack

at (& should be eliminated).
Then, tighten the timing belt adjusting bolt.

4, Set the No. 1 piston at TDC (page 6-26)

5. Rotate the crankshaft clockwise g¢-teeth on camshaft
pulley (The blue mark on crankshaft pulleys should
be line up with the pointer on lower cover).

. Loosen the timing belt adjusting bolt.

Retighten the adjusting bolt torque to 43 N-m (4.3

kg-m, 31 Ib-ft).

~N o

O,

Direction
of rotation

POINTER ON
LOWER COVER

ADJUSTING ~ BOLT
o 43N'm (4.3 kg-m,
31 Ib-ft)

N

BLUE MARK

TDC MARK
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Timing Belt

= Removal

CAUTION: Inspect the water pump when replacing the
timing belt (page 10- 11).

NOTE:

® Turn the crankshaft so that the No. 1 piston is at top-
dead-center (page 6-25, 26}

® Before removing the timing belt, mark direction of ro-
tation if it is to be reused.

1. Disconnect the negative terminal from the battery.
2. Raise the car. :

3. Remove the right rear wheelltire.

4. Remove the engine oil cooler base assembly.

® Do not disconnect the hoses.

62N
00 T\

Rep_lace.
8x1.25mm
2 2 i S35
22N'm (22 kg-m,
Replace. 16 Ib-1
5. Lower the car.
6. Remove the strut bar (page 5-19).
7. Remove the intake mainifold plate.
8. Remove the top cover (page 5-21).
9. Remove the ignition coil covers.
10. Remove the injector cover and the wire harness

covers.
11. Remove the ignition coils and the connecters.
. NOTE:

® There are front and rear ignition coils and covers.
They can be identified by the mark FF (front) or
RR (rear) printed on them.

® When installing front and rear ignition coil covers,
attach a rubber seal to the intake side.

6x 1.0 mm
12N'm(1.2 kg-m,

IGNITION COIL
9 Ib-ft) 0

HARNESS
COVERS

10N'm (1.0 kg-m,
7 Ib-ft)

12N'm {1.2 kg-m,
9 Ib-ft)

CONNECTOR
IGNITION COIL

12. Remove the expansion tank.
NOTE: Do not disconnect water hoses.

6 x 1.0 mm
10N'm (1,0 kg-m, 7 Ib-ft)

EXPANSION  TANK

()
1 \,{} _
. T :?
)‘ =

WATER HOSES
Do not disconnect.

13. Remove the breather hose, and the air cleaner case

(page 5-22).

(cont’d)
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Timing Belt

-Removal (cont'd)

ADJUSTING BOLT
6x 1.0 mm 8x 1.25 mm
12N'm (1.2 kg-m. 8N-m (0.8 kg-m,

9 Ib-ft) 6 Ib-ft29

BELT COVER

ALTERNATOR~—a. 275 |

/ ) 8x 1.25 mm
12N'm (1.2 kg-m,

/
1.0x 1.25 mm 9 Ib-ft)
45N'm (4.5 kg-m, 33 Ib-ft)

14.' Remove the connector, the terminal’ and the al-
ternator.

15. Remove the side engine mount, then push into the
side mounting bracket housing of the body (page
5-26).

16. Remove the transmission mount.

17. Remove the cylinder head covers.

18. Turn the crankshaft so that the No. 1 piston is at top-
dead-center (page 6-25, 26).

19. Install the attachment under the engine, then tilt the
engine approximately 5° using a jack.

ATTACHMENT _—

20. Remove the alternator bracket stiffener.

ALTERNATOR BRACKET
STIFFENER
\

8x 1.25 mm
22N'm
(2.2 kg-m,
16 Ib-ftl

‘DIPSTICK  PIPE

1.0x 1.25 mm
45N'm (4.5 kg-m, b 10
33 - X 1.0 mm

ib-ft) 12N'm (1.2 kg-m, 9 Ib-ft)

2 1. Remove the A/C adjusting pulley and belt.

22. Remove the dipstick pipe mounting bolt, then re-
move the front and rear timing belt middle covers.

23. Remove the crankshaft pulley, then remove the tim-
ing belt lower cover.

24. Loosen the timing belt adjusting bolt 180° and
release the belt tension.
NOTE: Push the tensioner to release tension from
the belt, then retighten the adjusting, bolt.

ADJUSTING BOLT
Do not remove. When

adjusting, loosen
it 180°.

25. Remove the timing belt from the pulleys.

CAUTION: Do not crimp or bend the timing belt more
than 90° or less than 25 mm {1in.) in diameter.
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= Installation

CAUTION: Do not rotate the crankshaft or camshaft
without installing the belt. The piston could hit a valve
and damage may result.

1. install the timing belt in the reverse order of removal;
Only keypoints are described here.

2. Remove all spark plugs.

3. Position the crankshaft and the cam pulleys as

shown before installing the timing belt.

@ Set the crankshaft so that the No.1 piston is at
top-dead-center (TDC).

NOTE: Turn the crankshaft until its keyway is
facing up.

Align the TDC mark on the front exhaust cam pul-
ley and front intake cam pulley to the pointer on
the front timing belt cover plate.

©Align the TDC mark on the rear intake cam pul-
ley to the pointer on the rear timing belt cover

plate.
© Advance the rear exhaust cam pulley to one half 5. Tension the timing belt between the pulleys in the
tooth from TDC. sequence A to E as shown above.
e Refer to page 6-22 fef timing belt tension ad-
4. Install the timing belt in the sequence shown. justment.

@Timing belt drive pulley (crankshaft) — @ Adjust-
ing pulley = (® Front exhaust cam pulley = @ Front
intake cam pulley - @Water pump pulley = ® Rear
intake cam pulley = (7) Rear exhaust cam pulley.

POINTER ON REAR
COVER PLATE

FRONT INTAKE
CAM PULLEY

REAR INTAKE
CAM PULLEY

REAR-EXHAUST
CAM PULLEY

~~ TIMING BELT -
" DRIVE PULLEY
(OTKRKSHIOTT

FRONT EXHAUST
. CAM PULLEY

_ (cont,’j’d)'

6-25




Timing Belt
~ Installation {cont’d)

5.0 mm
PIN PUNCHES

MIDDLE COVER

TDC MARKS'

6. Check the crankshaft pulley and the cam pulleys at
TDC.
FRONT:

TDC MARK
(White paint)

TDC MARKS

MIDDLE COVER

5.0 mm
PIN PUNCHES

7. If the cam pulleys are not positioned at TDC, remove

the timing belt and adjust the positioning following
procedure, then reinstall the timing belt.
NOTE:

o Refer to page 6-23 for timing belt removal.
e Bring the “UP” mark of the cam pulleys to the

top, and align the TDC marks on the pulleys.
Align the holes on the camshaft holder pipes to
the camshaft holes, insert 50 mm pin punches
and fix them at TDC.

Remove the pin punches after the timing belt has
been  reinstalled.

Direction
of rotation.

NOTE:

e Prior to installing the cylinder head cover, apply

a thin layer of liquid gasket to the mating surface
of the cylinder head cover and rubber seals to pre-
vent the rubber seal from falling off.

® After installation, fill the engine with oil up to the
specified level, run the engine for more than 3
minutes, then check for oil leakage.
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o

CRANK/CYL Sensor

i

- Replacement

NOTE: Turn the crankshaft so that the No.1 piston is
at top-dead-center (page 6-26}.

1. Remove the timing belt (page 6-23 and 24).
2. Remove the front intake and exhaust cam pulleys.

3. Remove the front timing belt cover plate.

4, Remove the CRANK/CYL sensor from the front
cylinder  head.

10 x 1.25 mm
70N'm 17.0 kg-m,
51 Ib-ft)

FRONT INTAKE
CAM PULLEY

TIMING BELT 10x 1.25 mm
MIDDLE COVER 70N'm (7.0 kg-m,
6x 1.0 mm 51 Ib-ft)
12N'm (1.2 kg-m,
9 Ib-f TIMING BELT
LOWER COVER

5. Install the CRANK/CYL sensor in the reverse order
of removal;
e Refer to page 6-25 and 26, when installing the
timing belt.
CRANK/CYL
SENSOR
FRONT

CAMSHAFTS

Sy,
— TIMING
BELT

i

FRONT EXHAUST -
AN, RIILLEW: st

FRONT TIMING
BELT COVER PLATE

&




Cylinder Heads

=~ Removal

NOTE: Engine removal is not required in this procedure.

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

NOTE:

e Inspect the timing belt before removing the
cylinder  heads.

e Turn the crankshaft so that the No. 1 piston is at
top-dead-center (page 6-25, 261.

@ Mark ail emission hoses before disconnecting
them.

1. Disconnect the negative terminal from the battery.

2. Remove the expansion tank cap.

Use care when removing the expansion

tank cap to avoid scalding by coolant or steam.
3. Raise the car.
4. Remove theright rear wheel/tire.

5. Remove the engine under guard, then remove the
front exhaust pipe A.

6. Remove the exhaust pipe A.
CAUTION: Do not use air wrench or hammer for

removing the exhaust pipe A and the catalytic con-
verter if the oxygen sensors are not to be removed.

GASKETS
Replace.

SELF-LOCKING NUTS REAR EXHAUST
10x1.25 mm PIPE A

34N'm {3.4 kg-m, 25 Ib-ft)

Replace.

SELF-LOCKING NUTS
REAR EXHAUST 10 x 1.25 mm

PIPE.A. 34N'm (3.4 kg-m, 25 Ib-ft)

GASKETS
Replace.

7. Remove the under cover, then remove the water
pipe drain bolts and drain the coolant.

8. Attach the hoses to front and rear engine drain
bolts, then loosen the bolts and drain the
coolant.
@ Bleed air from the cooling system when install-
ing the cylinder heads (page 10-5).

CAUTION: Failure to comply with the bleeding
procedure could cause imperfect bleeding, which
may result in severe engine damage.

9. Remove the engine oil cooler base assembly (page
6-23).

0. Lower the car.

11. Remove the strut bar (Page 5-19).

12. Remove the intake manifold plate and top cover
(page 5-21).

13. Remove the throttle cable by loosening the locknut,
then slip the cable and nut off the throttle bracket
and throttle link (page 5-21).

NOTE:

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

e Adjust throttle cable when installing (See Section
11).
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SN

|

15

16.

17.

18.

19.

20.

21.

22.

e

. Relieve fuel pressure (See Section 11).

yIN:VIlel Do not smoke while working on fuel

system; keep open flame or spark away from work
area. Drain fuel only into an approved container.

. Disconnect the fuel feed hose and the return hose

(page 5-21).

Remove the ignition coil covers, the wire harness
covers, the ignition coils and the connectors (page
6-23).

Remove the water hoses, then remove the expan-
sion tank (page 5-21).

Remove the breather hose, and the air cleaner case
(page 5-22).

Remove the brake booster hose, the charcoal
canister hose and other hoses from the intake
manifold and throttle body (page 5-22).

Remove the emission control box (page 5-23).

e Do not disconnect emission hoses.

e Disconnect the three connectors before re-
moving.

Remove the connector, the terminal and the al-
ternator.

Disconnect the engine wire harness connectors, then
remove the harness clamps from the cylinder head
and the intake manifold.

Front cylinder head:

e CRANK/CYL sensor connector

e A/C compressor magnetic clutch

® Oxygen sensor connector

® Ground cable terminal

e Ground terminal

e Three injector connectors (cylinders No.4, 5 and
6)

e TA sensor connector

# Igniter connector

¢ Condenser connector

® Oil pressure sensor connector (oil pressure gauge)

® Spool valve connector

e Oil pressure switch connector (VTEC)

® TW sensor connector (for emission)

® Temperature sender unit connector

e Pedal sensor connector (throttle body)

® TW sensor connector (for radiator fan)

connector

Rear cylinder head:

e Oil pressure switch connector (oil cooler base)

@ Oxygen sensor connector

e Three injector connectors (cylinders No. 1, 2, and
3)

® EACV connector

e Knock sensor connector

e Step motor connector (throttle body)

e Throttle sensor connector

@ Spool valve connector

o Oil pressure switch connector (VTEC)

@ Igniter connector

® Ground terminal

IGNITER  CONNECTORS

STEP  MOTOR
CONNECTOR

PEDAL SENSOR
CONNECTOR

THROTTLE ~ SENSOR
CONNECTOR

SR
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-Removal (cont’'d)

INSECTOR CONNECTOR .

23. Remove the EGR pipe and the intake manifold as-

sembly PCV HOSE (No.4 CYLINDER)
' Remove.
= i i ; TA SENSOR GROUND
NOTE: Fill the cylinder head intake ports with clean \ CONNECTOR gRour

shop towels to prevent foreign materials from get-
ting into the cylinders.

8x 1.25 mm

22N'm (22 kg-m,
18 tb-ft)
EGR PIPE
MOUNTING BOLT
8x 1.0mm
12N'm (12 kg-m, : >
9 Ib-ft) n N Z R B 180 U

8¢
4

GROUND CABLE \

| INJECTOR
8x 1.0 mm CONNECTOR
12N°'m (1.2 kg-m, (No.1 CYLINDER)

9 Ib-ftl

INTAKE MANIFOLD
GASKET
Replace.

EGR PIPE
GASKET
Replace.




24. Remove the side engine mount, then push it into the
side mounting bracket housing of the body (page
5-26).

25. Remove the transmission mount.
26. Remove the alternator bracket stiffener (page 6-24).

27. Disconnect the knock sensor connectors, then re-
move the wire holder.

6x 1.0 mm
12N'm (1.2 kg-m, 9 Ib-ft)

KNOCK SENSOR
WIRE HOLDER

28. Remove the heater hose and the water hoses.

WATER HOSES

HEATER HOSE

29. Remove the water passage.

WATER PASSAGE

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

30. Remove the cylinder head covers.

31. Turn the crankshaft so that the No. 1 piston is at top-
dead-center (page 6-25, 26).,

e
32. Install the attachment under the engine, then tilt the
engine approximately §° using a jack (page 6-24)

33. Remove the alternator bracket.

ox 1.25mm
22N'm (2.2 kg-m, 16 Ib-ft)

10 x 1.25 mm /

45N'm (4.5 kg-m,
33 Ib-ft)

J

5

(

ALTERNATOR
BRACKET
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Cylinder Head
- Removal (cont’d)

NOTE: Removal of the following items is not necessary 38. Remove the cam pulleys. .
if only the rear cylinder head is going to be removed.
® A/C adjusting pulley and A/C belt

® Timing belt lower cover

e  Crankshaft pulley

34. Remove the A/C adjusting pulley and belt.

33. Remove the dipstick pipe mounting bolt, then re-
move the front and rear timing belt middle covers.

35. Remove the crankshaft pulley, then remove the tim-
ing belt lower cover.

36. Loosen the timing belt adjusting bolt 180° and
release the belt tension.
NOTE: Push the tensioner to release tension from
the belt, then retighten the adjusting bolt.

RETAINING
BOLTS
CAM PULLEYS
39. Remove the front and rear timing belt cover plates. .
Sc?Jr:‘c')tSTrg\lm%vEOLT REAR TIMING BELT
\ COVER PLATE

Loosen it 1 80°,

37. Remove the timing belt from the pulleys.
CAUTION: Do not crimp or bend the tiéning belt
more than 90° or less than 25 mm (1 in) in diameter.

N - s

CAUTION:” Do not crimp-or bend the timing belt
. ifore than 80° or less than 2B.:mm (1in) in diameter.

S RUBBER SEALS

FRONT TIMING BELT
COVER PLATE
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40. Loosen the valve locknuts, backed off the adjust-
ing screw.

41. Remove the cam holder pipes, the cam holders
and the camshafts.

CAM HOLDER
PIPES

FRONT INTAKE
CAMSHAFT

RUBBER SEAL

FRONT EXHAUST
V CAMSHAFT

OIL SEALS
Replace.

42. Screw a5 mm bolt into each rocker shaft orifice,
then pull out the rocker shaft orifices.

ROCKER_ SHAFT
ORIFICE

5mm BOLT

O-RING
Replace.

43. Remove the spool valve assemblies.

44. Remove the sealing bolts.

AN WASHER

Replace.

SEALING BOLT

WASHER
Replace.

SCREEN
Replace.

SEALING SPOOL VALVE
BOLT

45. Bundle the rocker arms with a rubber band to
prevent them from separating.

46. Screw a 12 x 1.25 mm bolt into each rocker
shaft. Remove the rocker arms while slowly pull-
ing the rocker shafts out of the cylinder heads
toward the transmission.

ROCKER ARM RUBBER BAND

ASSEMBLYS /

12 mm BOLT

(cont'd)
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Cylinder Heads

= Removal (cont'd)

47. Disconnect the connectors and remove the engine
wire harness.

48. Remove the cylinder head bolts, then remove the
cylinder  heads.

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 BOLTS LOOSENING SEQUENCE

NOTE: Separate the cylinder head from the block with
a flat blade screwdriver as shown.

49. Remove the front and rear exhaus manifold covers,
then remove the front and rear exhaust manifolds.
CAUTION:

e Remove the oxygen sensors before removing the
exhaust manifolds.

Do not use air wrench or hammer for removing

the exhaust manifolds if the oxygen sensors are
not to be removed.
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e
Rocker Arms and Shafts

Locations

CAUTION: After installing the locker shaft orifice, try to turn the locker shaft to make sure that the orifice has been
inserted in the hole of lockershaft correctly. If the orifice is in place, it should not turn.

NOTE:

o |dentify parts as they are removed to ensure reinstallation in original locations.
@ Inspect rocker shafts and rocker arms (pages 6-1 3 and 141.

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

e Install the rocker arms after torquing the cylinder head bolts.

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

EXHAUST ROCKER ARM ASSEMBLIES
Ng.5 Nd.4

Front Cylinder Head:

st RUBBER BAND
SEALING BOLTS 20 mm
60N‘m (6.0 kg-m, 43 Ib-ft)

EXHAUST ROCKER ‘ fe—r\ [\ f
SHAFT '

o [e]
WASHERS / O O 5
Replace. / | f A J A
INTAKE ROCKER
SHAFT
. ~———— RUBBER BAND
N9.6 N¢.>.5 No‘.4
INTAKE ROCKER ARM ASSEMBLIES CYLINDER = NUMBER

Nd.3 0.2 No.1
Rear Cylinder Head: T CYLINDER NUMBER
SEALING BOLTS 20 mm RUBBER BAND
60N'm (6.0 kg-m, 43 Ib-ft) - 1

INTAKE ROCKER

[( o 72 ° @%

b —

WASHERS..,..EXHAUST ROCKER

Replace. SHAFT ,
P L]
: 1 ] 1] T [J & RUBBER BAND
‘ &1 B1re @re

Nd.3 Nd.2 No.1
EXHAUST ROCKER ARM ASSEMBLIES




Rocker Arms and Lost Motion Assemblies
~ Inspection

NOTE: When reassembling the primary rocker arm, care- 2. Remove the lost motion assembly from the cylinder
fully apply air pressure to the oil passage of the rocker head and inspect it. Pushing it gently with the finger
arm. 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.

PRIMARY ROCKER ARM.

MID ROCKER ARM Push

SECONDARY
@ /ROCKER ARM LOST MOTION ASSEMBLY
A 4

A

PISTONS

1. inspect the rocker arm piston. Push it manually.
= |f it does not move smoothly, replace the rocker
arm assembly.

PRIMARY

MID

SECONDARY

Check piston movemefit

L 4‘\‘»5’.‘ - "_ B
T 12 1

NOTE:
® Apply oil to the pistons when reassembling.

® Bundle the rocker arms with a rubber band.to pre-
- % vent them from separating. !

i
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Rocker Arms and Shafts

B

- Clearance

Measure both the intake rocker shafts and exhaust rocker
shafts.

g MJCROMETER

74

Surface shbuld be smooth.

2. Zero gauge to shaft diameter.

MICROMETER

CYLINDER BORE.
GAUGE

1. Measure diameter of shaft at first rocker location.

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

Rocker Arm Radial Clearance:
Service Limit: 0.08 mm (0.003 in.)

Inspect rocker arm
face for wear.

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

tolerance rocker arms.

!
N

NOTE: If any rocker arm needs reolacemen‘ reﬁlace
all three rocker arms in that set {primary, mld and

secondary).




Camshafts

1

—~ Inspection

NOTE:

Do not rotate the camshaft during inspection.

e Remove the rocker arms and rocker shafts.

Put the camshafts, the cam holders the holder pipes
on the cylinder head, and then tighten the bolts to
the specified torque.
NOTE: Apply clean engine oil to 8 mm bolt threads.
Specified torque:
® -@ 8 mmx 1.256 mm bolts:

22N'm (2.2 kg-m, 16 Ib-ft)
@® - @ 6 mmx 1.0 mm bolts:

10N'm (1.0 kg-m, 7 Ib-ft)
CAM HOLDER BOLTS TORQUE SEQUENCE

Seat the camshaft by pushing it toward left end of .
cylinder head.
Zero the dial indicator against the left end, 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.)

Remove the bolts, then remove the cam holders from

the cylinder head.

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

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

- Ihser;c plastigage strip across each journal.

Instalt'thé cam holders, and then tighten the bolts

to the specified torque, as shown in the left column

on this page. )

Remove the cam holders ‘&hd measure widest por-

tion of plastigage on each journal.

Camshaft Bearing Radial Clearance:

Standard (New):0.0560—0.089 mm

(0.002-0.004 in.1

Service  Limit:  0.15 mm (0.006 in.)

PLASTIGAGE STRIP




e

I3,

7. If camshaft bearing radial clearance is out of
tolerance:
= And camshaft has already been replaced, you
must replace the cylinder head.
-~ If camshaft has not been replaced, first check to-
tal runout with the camshaft supported on V-
blocks.

Camshaft Total Runout:
Standard (New): 0.015 mm (0.0005 in)
Service  Limit; 0.030 mm (0.0012 in)

Rotate camshaft
while measuring

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

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

8. Check cam lobe height wear.

Cam lobe height standard (New):

M/T
INTAKE EXHAUST
PRIMARY 37.086 mm 36.559 mm
(1.4601in) (1.4393 in)
MID 38.037 mm 37.398 mm
{1.4975 in) {1.4724 in)
SECONDARYI 37.326 mm 36.741 mm
(1.4695 in) {1.4465 in)
AIT
| INTAKE EXHAUST
PRIMARY 37.266 mm 36.559 mm
- (1.4672 in) 11.4393 in)
MID 37.655 mm 37.398 mm
B (1.4825 in) {1.4724 in)
37.504 mm 36.741 mm
_SECONDARY 1.4765 in) (1.4465 in)

Check this area for wear.

Cam position

P : Primary M:

M P S

chirdh

Mid S : Secondary

M P S M

P

P M SPM P M

T
Al




Valves and Valve Seals
- Replacement

NOTE: Identify valves and valve springs as they are re-
moved so that each item can be reinstalled in its original
position.

1. Using an appropriate-sized socket and plastic mallet,

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

PLASTIC MALLET

SOCKET

2. Install spring compressor. Compress spring and re-
move valve keeper.

VALVE SPRING
COMPRESSOR ATTACHMENT
EXTENSION

VALVE SPRING
COMPRESSOR
ATTACHMENT
07757-PJ1010A

ERECAS
Sh YRS
TSR SOISIR

VALVE SPRING COMPRESSOR
Snap-on CF711

3. Install the special tool as shown.

COMMERCIALLY AVAILABLE

VALVE SEAL VALVE GUIDE SEAL REMOVER

\ LISLE P/N 57900

4. Remove the valve guide seal.

COMMERCIALLY AVAILABLE
VALVE GUIDE SEAL REMOVER
LISLE P/N 57900
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Intake Valve Dimensions
A Standard (New): 34.9-35.1 mm
(1.374- 1.382 in}

8 Standard (New): 111.05-111.40 mm i

.+ (4.372-4.388 in)

C Standard (New): 5.475-5.485 mm
(0.2158-0.2159 in)

C Service Limit: 5.445 mm (0.2144 in)

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

D Service Limit: 0.85 mm (0.033 in)

Exhaust Valve Dimensions

A Standard (New): 29.9-30.1 mm
(1.177-1.185 in)

8 Standard (New): 109.60—109.90 mm
(4.315-4.327 in)

C Standard (New): 5.45-5.46 mm
(0.2146—0.2150 in)

C Service Limit: 5.42 mm (0.2134 in)

D Standard (New): 1.65— 1.95 mm
(0.065-0.077 in}

D Service Limit: 1.45 mm (0.057 in)

I

Cylinder Heads

. Warpage

NOTE: If camshaft bearing clearances (page 6-38) are
not within specification, the head cannot be resurfaced.

If camshaft bearing radial clearances are within specifi-
cations, check the head for warpage.

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

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

e Maximum resurface limit is 02 mm (0.008 in.) based
on a height of 151 mm (5.945 in).

PRECISION STRAIGHT EDGE

Measure along edges, and 3 ways across center.

Cylinder Head Height; :
Standard (New): 150.95-— 151.05
(5.943-5.947 in)

Service  Limit: 150.8 mm (5.937 in}




Valve Seats

. Reconditioning

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

NOTE: If guides are womn (page 6-43), replace them
(page 6-44) before grinding the valve seats.

2. Carefully grind a 45° seat, removing only enough
material to ensure a smooth and concentric seat.

3. Bevel the upper edge of the seat with the 30° stone
and the lower edge of the seat with the 60° stone.
Check width of seat and adjust accordingly.

4. Make one more very light pass with the 45° stone
to remove any possible burrs caused by the other
stones.

Valve seat Width:
Standard: IN 0.80— 1 .00 mm (0.031-0.039 in)
EX 1.25-1.55 mm (0.049-0.061 in.)
Service Limit: IN 1.5 mm (0.059 in)
EX 2.0 mm (0.079 in)

30°

Seat Width

8.

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 sever-
al times.

r

ACTUAL ,
SEATING ___/
SURFACE /

VALVE
SEAT

PRUSSIAN BLUE COMPOUND

The actual valve seating surface, as shown by the

blue compound, should be centered on the seat.

e Ifitis too high (closer to the valve stem), you
must make a second cut with the 60° stone to
move it down, then one more cut with the 45°
stone to restore seat width.

o If it is too low (closer to the valve edge), you must
make a second cut with the 30° stone to move
it up, then one more cut with the 45° stone to
restore seat width.

NOTE: The final cut should always be made with
the 45° stone.

Insert intake and exhaust valves in the head and
measure valve stem installed height.
Valve Stem Installed Height (IN and EX):
Standard (New): 41.55-42.35 mm

{1.63568— 1.6673 in)

Service  Limit: 42.435 mm (1.6707 in)

VALVE STEM
INSTALLED HEIGHT

If valve stem installed height is over the service limit,
replace valve and recheck. If still over the service
limit, replace cylinder head; the valve seat in the head
is too deep.
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Valves
. 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): 0.0125-0.0275 mm
(0.0005-0.0011 in}
Service  Limit; 0.08 mm (0.003 in}
Exhaust Valve Stem-to-Guide Clearance:
Standard (New): 0.025-0.04 mm

(0.001-0.0016 in)

Service  Limit: 0.055 in (0.0022 in)

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

® If measurement is now within the service limit,
reassemble using a new valve.

o If measurement still exceeds limit, recheck using
alternate  method below, then replace valve and
guide, if necessary.

Valve extended 10 mm out from seat.

NOTE: An alternate method of checking guide to stem
clearance is to subtract the O.D. of the valve stem, meas-
ured with a micrometer, from the LD. of the valve guide,
measured with an inside micrometer or ball gauge.
Take the measurements in three places along the valve
stem and three places inside the valve guide. The differ-
ence between the largest guide measurement and the
smallest stem measurement should not exceed the serv-
ice limit

Intake Valve Stem-to-Guide Clearance:
Standard (New): 0.025-0.055 mm
(0.001-0.002 in)
Service  Limit: 0.08 mm (0.003 in)
Exhaust Valve Stem-to-Guide Clearance:
Standard (New): 0.05-0.08 mm
(0.002-0.003 in)

Service  Limit: 0.11 mm (0.004 in)
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Valve Guides
Replacement

1. As illustrated, in the removal steps of this procedure
use a commercially-available air-impact driver at-
tachment which may need to be modified to fit the
diameter of the valve guides. In most cases, the
same procedure can be done using Valve Guide
Drivers and a conventional hammer. Tool numbers
are at the end of this procedure.

VALVE GUIDE DRIVER
5.3 mm
(0.21 in)

A=t
=

10.8 mm
(0.42 in)

1
}“ 87 mm- 57 mm
@43in)- | - (224in)

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

3. Useahot plate or oven to evenly heat the cylinder
head to 1 50°C!300°F). Monitor the temperature
with a cooking thermometer.

CAUTION:

@ Do not use a torch; it may warp the head.

# Do not get the head hotter than 150°C {300°F);
excessive heat may loosen the valve seats.

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

4. Use the driver and an air hammer working from the .
camshaft side to drive the guide about 2 mm towards
the combustion chamber. This will knock off some

of the carbon and make removal easier.

VALVE GUIDE DRIVER
07742-0010100

CAUTION:

® Always wear safety goggles or a face shield when
using the air hammer.

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

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

If a valve guide still won’t move, drill it out with a
5/16 inch bit, then try again.

CAUTION: Drill guides only in extreme cases: you
could damage the cylinder head if the guide breaks.

6. Remove thewnew guide(s) from the refrigerator, one
at atime, as you need them.

A .
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Slip a 6 mm steel washer and the correct driver at-

tachment over the end of the driver (The washer will
absorb some of the impact and extend the life of the
driver).

T

DRIVER 6 mm WASHER ATTACHMENT

Install the new guide(s) from the camshaft side of
the head; drive each one in until the attachment bot-
toms on the head. If you have all twelve guides to
do, you may have to reheat the head one or two
more times.

VALVE GUIDE
DRIVER, 5.5 mm
07742-0010100

ATTACHMENT

NOTE: Valve guide replacement can be performed
with this special tool.

Removal and Installation

VALVE GUIDE DRIVER

07742-0010100

Valve Guide Installed Height:

Intake: 13.75-14.25 mm (0.541-0.561 in)
Exhaust:  13.75-14.25 mm (0.541-0.561 in)

4

r Measure he €

LA/ 4

<5

—-Valve Guide 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 (page 6-43).
- Verify that the valve slides in the IN, EX valve
guides without exerting pressure.

VALVE GUIDE
REAMER, 55 mm
07HAH—-PJ7010A

REAMER HANDLE

Turn reamer in
clockwise direction




Valve Springs and Valves

--Valve Spring and Valve Seal Installation Sequence

NOTE: Exhaust and intake valve seals are NOT interchangeable.

NOTE: Place the end -of valve
spring with closely wound coils
toward the cylinder head.

INTAKE VALVE SEAL
(WHITE SPRING)

Replace. - ,
[ '
‘ SEINS SEAT
NOTE: Install the valve spring seats}
before installing the valve seals.
. b '}ig*‘f
> VALVE SEAL INSTAE
NS

-iKD-2899

VALVE SEAL
Replace.

VALVE KEEPERS

INTAKE VALVE SPRING (M/T only)
VALVE SPRING
RETAINER

VALVE SPRING

EXHAUST VALVE SEAL
(BLACK SPRING)
Replace.
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Valve Installation

e 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.

e When valves and springs are in place, lightly tap the
end of each valve stem two or three times to ensure
proper seating of valve and valve keepers (use ham-
mer handle bottom).

VALVE STEMS

HAMMER HANDLE
BOTTOM

eh

Cylinder Heads

Installation

Install the cylinder heads in the reverse order of removal:
o Always use new head gaskets.
e Cylinder heads and engine block surface must be
clean.
e Turn the crankshaft so that No. 1 piston is at TDC
(page 6-26).

1. Install the front and rear exhaust manifolds to each
cylinder head, then tighten the self-locking nuts in
a criss-cross pattern in two or three steps, beginning
with the inner nut.
® Apply oil to the self-locking nut threads.

e Always use new exhaust manifold gaskets.

CAUTION:

e Install the oxygen sensors after installing the ex-
haust  manifolds.

# Do not use air wrench for tightening the seif-
locking nuts if the oxygen sensors are not to be
removed.

2. install the exhaust manifold covers.

Front:

OXYGEN SENSOR
45 N-m (4.5 kg-m, 33 Ib-ft)
Be careful not to damage.

6x 1.0 mm
“12:N'm (1.2 kg-m,

FRONT EXHAUST
_. MANIFOLD

Replace.

SELF-LOCKING

NUT L

8x 1.26 mm -

34 N'm (3.4 kg-m,

25 Ib-ft)

Replace.
EXHAUST MANIFOLD)
SHROUD

o g 8 x™.25 mm

22 N'm (2.2 kg-m, .

16 Ib-ft)

-
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Cylinder Heads

= Installation (cont’d)

Rear:
OXYGEN SENSOR
8x 1.25 mm 45 N'm (4.5 kg-m,
22 N'm (2.2 kg-m, 33 Ib-ft)
16 Ib-ft) Be careful not to damage.

GASKET
Replace.

REAR EXHAUST
MANIFOLD

EXHAUST ”

MANIFOLD )

SHROUD SELF-LOCKING NUTS
8x 1.25 mm
34 N'm (3.4 kg-m,
25 Ib-ft)
Replace.

3. Install the cylinder heads on the engine block.
The cylinder head dowel pins and the head oil con-
trol orifice must be aligned.

o Always new cylinder head gasket.

CYLINDER HEAD
GASKET (METAL)
Replace. ‘
\ . HEAD ORIFICES

CYLINDER HEAD
GASKET (METAL)
Replace.

DOWEL PIN

O-RING
Replace.

4. Tighten the cylinder head bolts sequentially in two
or three steps.
e Apply clean engine oil to the bolt threads and
washer contact surfaces.

Specified Torque

11x1.5mm

78 N-m (7.8 kg-m, 56 Ib-ft)

NOTE: We recommend using a beam-type torque

wrench. When using a presettype torque wrench,
be sure to tighten slowly and not to over-tighten.

CYLINDER HEAD BOLTS TORQUE SEQUENCE

o ® - @ o

) () D b 2
] y

(hil(s) i Chal® () o O o

- o
SCHOKOAOK OHORR

°

0_0 0 50 0.0 e _O °

b ) b -

D )

CYLINDER HEAD BOLTS

11x 1.5 mm

78 N'm (7.8 kg-m, 56 Ib-ft)
Apply clean engine oil to the
bolt threads and washer contact
surfaces.
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Rocker Arms

Camshafts

Installation

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

e The component parts must be installed in the
original  locations.

1. Install the lost motion assemblies.

2. Install the rocker arms while passing the rocker arm
shaft through the cylinder head.

RUBBER BAND

ROCKER ARMS

ROCKER SHAFT

ROCKER SHAFT

12x1.25 mm 12 x 1.25 mm
BOLT BOLT
3. Install the orifices. If the holes in the rocker arm
shafts and the cylinder head are not in line with each
other, mount a 12 x 1.25 mm bolt on the rocker arm
shaft and rotate the shaft.

ROCKER SHAFT
ORIFICES

O-RING
Replace..

CAUTION:
« After installing the locker shaft orifice, try to turn
the locker shaft to make sure that the orifice has

ly. If the orifice is in place, it should not turn.
« Remove the rubber bands after installing the rock-
er arms.

Install the rocker arms in the reverse order of removal:

been inserted in the hole of locker shaft correct-

IS

Installation

CAUTION: Valve locknuts should be loosened and ad-
justing screws backed off before installation.

1. After wiping down the cam and journals in cylinder
head, lubricate both surfaces and install camshaft.

2. Tum the camshaft until its keyway is facing up. (No.
1 cylinder TDC).

3. install the camshaft seal with the open side (spring)
facing in.

aLubricate cam lobes after reassembly.

4. Set a new O-ring and a dowel pin in the oil passage
of the No.1 cam holder.

O-RING

Replace.
z(ingp ace, Keyways

DOWEL PIN facing up.

5. Set the camshaft seal as shown below.

CAMSHAFT SEAL

Seal housing surface should be dry.
Apply a light coat of oil to camshaft

and inner lip of seal. (cont’d)
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Camshafts

= Installation (cont’d)

6. Apply liquid gasket to the head mating surfaces of
the No. 1 and the No. 4 cam holders.
—~ Apply liquid gasket to the shaded areas.

7. Place the cam holders.
NOTE:
e “F" or “R” marks are stamped on the cam
holders.
® The arrows must be pointing to the timing belt
side.
® Set two dowel pins in each cam holder.

FRONT:
No.3 No.1
CAM HOLDER CAM  HOLDER
No.4 No.2
CAM  HOLDER CAM HOLDER

REAR:

0o
i

No.4
CAM HOLDER CAM HOLDER

No.3

No.1
CAM HOLDER CAM HOLDER

8. Place the cam holder pipes.

9. Tighten each bolt two tuns at a time in the sequence
shown below to insure that the rockers do not bind
on the valves.

NOTE: Apply clean engine oil to 8 mm bolt threads.

Specified  torque:
@@ 8 mm x 1.25 mm bolts:

22 N-m (2.2 kg-m, 16 Ib-ft)
@®-® 6 mm x 1.0 mm bolts:

10 N-m (1.0 kg-m, 7 Ib-ft)

CAM HOLDER BOLT TORQUE SEQUENCE

TON.T:’TOOOO?Q.O

B
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10. Install the CRANK/CYL sensor on the front cylinder
head.

CRANK/CYL SENSOR

e

D

<
)
S

QAT
: "‘ \ @&%/

6x 1.0 mm
12 N-m (1.2 kg-m, 9 Ib-ftl

11. install the front and rear timing cover plates.

RUBBER SEALS

REAR COVER
PLATE

RUBBER SEALS

FRONT COVER

6X 1.0 mm PLATE
12 N-m (1.2 kg-m, \
9 1b-f) RUBBER SEAL

12. Insert the dowel pins in the camshaft pulleys.

13. Install the cam pulleys then tighten the retaining bolts
to the torque specified.
NOTE: To set the camshafts at TDC, algin the cam-
shaft holes with the camholder pipe holes and insert
5.0 mm pin punches as shown.

5.0 mm
PIN PUNCHES

CAM PULLEYS

RETAINING BOLTS
10x 1.25 mm
70 N'm (7.0 kg-m, 51 Ib-ft)

14. install the timing belt (page 6-25).
15. Adjust the valve clearance (6-54).

16. Inspect the rocker arms (pages 6-36, and 6-52 thru
6-541.

17. After installation, check that hoses and connectors
are installed correctly.

NOTE: '

® Prior to installing the cylinder head cover, apply
a thin layer of liquid gasket to the mating surface
of the cylinder head cover and rubber seals to pre-
vent the rubber seal from falling off.

e After installation, fill the engine with oil up to the
specified level, run the engine for more than 3
minutes, then check for oil leakage.
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Rocker Arms

-~ Manual Inspection

1. Remove the ignition coil covers (page 6-23).
2. Remove the ignition coils (page 6-23).

3. Remove the cylinder head covers (page 6-3).
4. Set the No.1 piston at TDC (page 6-26).

5. Push the mid rocker arm on the No.1 cylinder
manually.

6. Check that the mid rocker arm moves independent-
ly of the primary and secondary rocker arms.

MID ROCKER SECONDRARY,
ARM ROCKER ARM
PRIMARY
ROCKER ARM
NOTE:

Check the mid rocker arm of each cylinder at TDC.

e |If the mid rocker arm does not move, remove the mid,
primary and secondary rocker arms as an assembly
and check that the pistons in the mid and primary rock-
er arms move smoothly.

® Replace the rocker arms as an assembly if there is any
abnormality.

= Inspection Using Special Tools

CAUTION:

# Before using the special tool (Valve Inspection Set),
make sure that the air pressure gauge on the air com-
pressor indicates over 245 kPa (2.5 kg/cm?, 36 psi).

e Inspect the valve clearance before rocker arm in-
spection.

e Cover the timing belt with shop towel to prevent the
belt.

e Check the mid rocker arm of each cylinder at TDC.

1. Plug the relief hole with the special tool as shown.

Front cylinder head:

VTEC PLUG

RELIEF HOLE 07MAJ-PR70200

VTEC INSPECTION HOLE
SEALING BOLT

Rear cylinder heed:

VTEC PLUG
07MAJ-PR70200

RELIEF HOLE

VTEC INSPECTION HOLE 0
SEALING BOLT
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2. Remove the 10 mm sealing bolt and washer from
the inspection hole and connect the special tool.

VTEC PLUG
07MAJ-PR70200

INSPECTION HOLE

REGULATOR VALVE
e Pull the lever and
turn to adjust.

WASHER

ADAPTER Replace. !
10x 1.0 mm

X 10x1.0 mm

SEALIMG BOLT
20 N'm (2.0 kg-m,
14 tb-ft)

3. Apply specified air pressure to the rocker armypistons
after loosening the regulator valve on the VTEC in-
spection attachment

Specified Air Pressure:
245 kPa (2.5 kgfem?, 36 psi)
-490 kPa (5.0 kglemZ, 71 psi)

4. Make sure that the primary and secondary rocker
arms are mechanically connected by pistons and that
the mid rocker arms do not move when pushed

manually.
PRIMARY SECONDARY
ROCKER ARM ROCKER ARM

SAMPLE

IASSSQM‘:&T'ON MID ROCKER
ARM

® [f the mid rocker arms move independently of the
primary and secondary rocker arms, replace the
rocker arms as a set.

5. Remove the special tools.

6. Check for smooth operation of the lost motion as-
sembly. It is compressed slightly when the mid rock-
er 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.
After inspection, check that the ECU does not show
an error code.
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Valve Clearance
—~ Adjustment

NOTE:

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

¢ Adjustment is the same for both intake and exhaust
valves.

e Adjust valve clearance at TDC of each cylinder.

1. Remove the cylinder head covers.

FRONT:
No.6. No.6. No.4.
EXHAUST
1S 5 B o
o RNy, ) § MG
e O O
A
o ET o
@) & (@)
_ \/ \/ ' INTAKE
- No.6 No.5". No.4
 REAR:
No.3 N0.7_2 No.lL
/\ /\; /\ INTAKE
Q B e )
[®) 1] O
e O (@
X o 6 D S
S \/ V = EXHAUST
No.3 No.2 No.1"

2. Rotate crankshaft and set No.l piston at TDC.
e TDC mark (white paint) on the crank pulley should
align with pointer on the timing lower cover, and
TDC grooves on the camshaft pulleys should align
with timing belt cover plates.

FRONT:
No.1 PISTON at TDC

POINTER ON
THE LOWER
COVER

TDC MARK (WHITE PAINT)

PULLEY
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3. Manuallv inspect the rocker arms for independent
operation (page 6-52).

4. Adjust valves on No.1 cylinder.
e Adjusting screws are on primary and secondary
rocker arms. %

Intake: 0.15-0.19 mm (0.006-0.007 in)
Exhaust: 0.17-0.21 mm (0.007-0.008 in)

5. Loosen locknut and tum adjustment screw until feel-
er gauge slides back and forth with slight amount
of drag.

INTAKE:

TAPPET ADJUSTER
O7MAA-PR70 110

TAPPET LOCKNUT
WRENCH
07MAA-PR70120

EXHAUST:

NOTE: Use a mirror to check if the special tool is
positioned on the locknut correctly.

6. Tighten locknut and-‘check clearance again. Repeat
adjustment if necessary.

INTAKE:

LOCKNUT
7%x0.75 mm
20 N'm (2.0 kg-m,
14 Ib-ft) S

EXHAUST:

LOCKNUT
7 x 0.75 mm
20 N'm (2.0 kg-m,
14 Ib-ft)




Valve Clearance

~ <Adjustment (cont’d)

7. Rotate the crankshaft 120° clockwise (cam pulley 10. Rotate the crankshaft 1 20° clockwise (cam pulley
turns 60°). Check that the front intake cam pulley turns 60°). Check that the front intake cam pulley
is positioned as shown. is positioned as shown.

Repeat step 3 to step 6 Repeat step 3 to step 6.
Number 4 piston at TDC: Number 3piston at TRC:

7

8. Rotate the crankshaft 1 20° clockwise (cam pulley 11. Rotate the gréankshaft 120° clockwise (cam pulley
turns 80°). Check that the front intake cam pulley turns 60%). Check that the front intake cam pulley
: is positioned as shown. is positioned as showi.
4 Repeat step 3 to step 6. Repeat step 3 to step 6. .
Number 2 piston at TDC: : N'*”‘Q;P_e; 6,piston at TDC: g .
q : T R
Iy &

9. Rotate the crankéMaft 120° clockwise (cam pulley '
turns 80°). Check that the front intake cam pulley '
is positioned as shown.

-Repeat step 3 to step 6.

* “® ‘Number 5 piston at TDC:

R




Engine Block

Special ToOoIS o iiviviiiiii
Mustrated INdeX ....ccoeevvvvviiiiiiiiiiinnn..
Flywheel and Drive Plate ..................
Rod and Main Bearings -« ceieveeerneannns
Piston/Connecting Rod Assemblys
and Crankshaft Removal ................
Crankshaft ....cooovvviiiii
Cylinder Block .........................
Pistons/Connecting Rod Assemblys
Piston RIiNGS - vvvvivviiiii,
Oil Seal ...ovvviii i
Crankshaft Installation .....................
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Special Tools

Ref. No. Tool Number Description Q'ty Page Reference
O) 07746-0010000 Driver 1 7-18
@ 07924 —PD20003 Ring Gear Holder ! 7-6
® 07948 —SB00101 Driver Attachment 1 7-18
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Engine Block

lllustrated Index

;aLubricate all internal parts with engine oil during reassembly.

NOTE:

® Apply liquid gasket to the mating surfaces of the
left side cover and oil pump case beforeinstall-
ing them.

® Use liquid gasket, part No. 08718-550000 OE.

@ [f the bottom of the oil pan is deformed, it should
be repaired or the oil pan should be replaced
with new one so as to retain a proper clearance
between the screen and the bottom.

6x 1.Omm

COVER 14 Nom (L4 kg-m, 10 Ib-ft)

AUTOMATIC  TRANSMISSION

DRIVE PLATE

Check for cracks. OIL PAN
Do not deform
the bottom.

SPECIAL WASHER

12x 1.0 mm
75 Nem 17.5 kg-m, 54 Ib-ft)
Torgue seguence, page 7-6

12x 1.0 mm iffjo
105 Nem {10.5 ka-m. 76 Ib-ft)
Torque sequence, page 7-6

FLYWHEEL
% Runout, section 12

CRANK SEAL
Installation, page 7-18
Replace.

SPECIAL. BOLTS

OlL PAN GASKET
Replace

12 Nem (1,2 kg-m,
9 Ib-ft)

BAFFLE PLATE

6 x 1.0 mm
12 Nem (1.2 kg-m, 9 Ib-ft)

O-RING

O-RINGS Replace.

Replace,

CRANK SEAL
Installation, page 8-8

,,,,,,

6 x 1.0 mm
12 Nem (1.2 kg-m, OlL PASS  DOWEL PINS
9 Ib-ft) PIPENOINT ' i
AL B
Replace. Overhaul, 86 SPECIAL BOLTS

I.. SIDE COVER
Apply liquid gasket
to mating surface.

8x 1.25 mm

Removal/lnspection. 22 Nem (2.2 kg-m,
page 8-7 16 Ib-ft)
Apply liquid gasket Replace
to mating surface. / '

SPECIAL BOLTS

6x 1.0mm

12 Nem (1.2 kg-m, 9 Ib-ft)

Replace.

{cont'd)

7-3




Engine Block

lllustrated Index (cont’d)

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

MAIN BEARING
CAP BRIDGE

O-RING

Replace..

MAIN BEARING
CAP

CRANKSHAFT

End play, page 7-6
Runout, Taper, and
Out-of-Round, page 7-11
Installation, page 7-18

THRUST WASHERS
Replacement, page 7-6
Grooved sides face outward.
NOTE: Thrust washer thickness
is fixed and must not be changed
by grinding or shimming.

OIL BREATHING At
COVER \‘
c—F

(® 10x 1.25 mm
50 N*m 15.0 kg-m, 36 Ib-ft}
Apply engine oil to the
bolt threads and the washers.

7-4

@ 11 x 1.5 mm
66 N*m
{6.6 kg-m, 48 Ib-ft)
Apply engine oil' to tite bott+
threads and the washers.
NOTE: After torquing
each cap, turn crankshaft
to check for binding.

@9 x 1.25 mm
40 N+m (4.0 kg-m, 29 Ib-ft)
Apply engine oil to the
bolt threads

DOWEL PIN

MAIN BEARINGS

Radial clearance, page 7-7
Selection, page 7-8

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

markings.

) 6 x 1.0 mm
/‘12 Nem (1.2 kg-m,
: 9 lb-ft}




]

. NOoTE: New rod bearings must be selected by CAUTION:
matching connecting rod assembly and crankshaft ® The piston skirt is coated with molybdenum;
identification markings (page 7-7). gandle the piston carefully to prevent any

amage.
FRONT ® The connecting rods are made of titanium. At-
No.6 No.5 No.4 tempting to remove the piston pin with conven-
tional shop equipment will damage the connec-

ting rod.

® [f the piston, connecting rod, or piston pin re-
quire replacement, all three must be replaced as

TIMING an assembly.

BELT

SIDE PISTON
Inspection, page 7-1 2
NOTE:

. Before removing piston, inspect the top
of the cylinder bore for carbon build-up
or ridge. Remove ridge if necessary, page 7-9,

. To maintain proper piston clearance, match
the letter on the piston top (No letter denotes A.)
with the letter for each cylinder stamped on the
block.

CONNECTING ROD ASSEMBLY
End play, page 7-6
Selection, oaae 7- 4

CONNECTING ROD

L BEARINGS
Clearance, page 7-7

PISTON ;NGS

Replacement, page 7-1 5

/\(o Measurement, pages 7-1 5 and 16
Alignment, page 7-1 6

<

CONNECTING ROD BOLT

Ingpect top of each cylinder bore

for carbon build-up or ridge

Lefore removing Qiston.

Remove ridge if necessary, page 7-9

i ENGINE BLOCK
No.6 Cvlinder bore inspection, page 7-13
Warpage inspection, page 7-13

\ CYLINDER BORE SIZES Cvlinder bore honing. oaae 7;14
MOTE: To maintain proper piston clearance,
match these letters with the letters on the
pistons. The letters on the block read from
leeft to right, No. 1 through No. 3 cylinders
on the first line and No. 4 through No. 6

CONNECTING'ROD CAP NUmT e¢ylinders on the second line.
8 x 0.75 mm

20 Nem (20 kg-m, 14 Ib-ft)

then turn 95°

No.1 BAA' No.3
No.4 AB

After torquing each bearing CONNECT&G ROD BEARING CAP
cap, rotate crankshaft to Installation, page 7-18
check for binding. NOTE: Install caps so the bearing recess is

. on the same side as the recess in the rod.

7-5
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Flywheel and Drive Plate
- Replacement

Manual Transmission:

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

RING GEAR HOLDER
07924—-PD20003

ENGINE
BLOCK

RING GEAR HOLDER
07924— PD20003

RING GEAR

Inspect ring gear
teeth for wear or
damage.

12x 1.O0mm
105 N+'m
(105 kg-m, 76 Ib-ft)

Automatic Transmission:

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

0

_’-e)//u
@

‘ ";\\\\g\
%

e O3
*/: ,\
= 4
L
)

'/0
é.
(e

}

7z,

LA
=

[1
i
S
X
N\ \Q

NIl
[
2
A

F

12 x 1.0 mm
75 Nem
(7.5 kg-m, 54 Ib-ft)

Connecting Rod and
Crankshaft

- End Play

Connecting Rod End Play:
Standard (New): 0.15-0.30 mm
(0.006-0.012 in)

Service Limit:  0.40 mm (0.016 in)

CONNECTING ROD

CRANKSHAFT

® if out-of-tolerance, install a new connecting rod.
@ if still out-of-tolerance, replace the crankshaft
(pages 7-9, 10 and 7-I 8).

Push the crank firmly away from the dial indicator, and
zero the dial against the end of the crank. Then pull the
crank 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)
0.46 mm (0.018 in)

Service  Limit:

® if end play is excessive, inspct 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 side fac-
ing outward.




Clearance

Main Bearings

To check main bearing clearance, remove the main
caps and bearing halves.

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

Place one strip of plastigage across each main
journal.

NOTE: If the engine is still in the car when you bolt
the main cap down to check clearance, the weight
of the crank and flywheel will flatten the plastigage
further than just the torque on the cap bolts, 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, caps and cap bridge, then
torque the 9 mm bridge bolts to 40 Nem 140 kg-m,
29 Ib-ft). Torque the 11 mm cap bolts to 66 N-m
(6.6 kg-m, 48 Ib-ft).

Torque the side bolts to 50 Nem (5.0 kg-m, 36 Ib-
ft).

Remove the bridge, caps and bearings, and
measure the widest part of the plastigage.

Main  Bearing Clearance:

Standard (New): 0.024-0.048 mm
(0.0009-0.0019 in)

Service  Limit: 0.05 mm (0.002 in)

PLASTIGAGE STRIP

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

CAUTION: Do not file, shim, or scrape the bear-
ings 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 crank and start over.

-p
Rod Bearings l@]

- Clearance

Remove the connecting rod cap and bearing half.

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

Place plastigage across the rod journal.

Reinstall the bearing half and cap, and torque the
nuts to 20 N-m (2.0 kg-m, 14 Ib-ft), then turn 95°
(page 7-1 9).

NOTE: Do not rorate the crank during inspection.

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

Connecting Rod Bearing Clearance:

Standard (New): 0.04-0.06 mm
10.0016-0.0024 in)

Service  Limit: 0.06 mm (0.0024 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
color as shown on next page), and recheck the
clearance.

CAUTION: Do not file, shim, or scrape the bearing
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
clearance  again.

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

Crank Bore Code Locations (Letters)

Letters have been stamped on the end of the block as a

code for the size of each of the 4 main journal bores.
Use them, and the numbers stamped on the crank
(codes for main journal size), to choose the correct
bearings.

FLYWHEEL-END
(No. 4 JOURNAL)

PULLY END
(No. 1 JOURNAL)

Main Journal Code
Locations (Numbers)

Bearing Design
COLOR

GROOVE
UPPER BEARING

No.4 JOURNAL
(FLYWHEEL END)
No.1 JOURNAL
(PULLEY END)

Bearing  Identification -Llarger crank bore

COLOR
LOWER BEARING

[Aori Borif{corml Dorwmi
-Small bearing (thicker)

Color code is on the
edge of the bearing

i Pink | Pink | Yellow | Yellow
| Pink Yellow | Yellow | Green
f, Pink Yellow | Yellow | Green

] Yellow | Yellow | Green | Green

3
or

Yellow | Yellow | Green | Green

Smaller w_| Smaller Yellow | Green ‘| Green | Brown

main o bearing Yellow | Green | Green | Brown

journal wi_| (thicken Green | Green | Brown | Brown
3 Green | Green | Brown | Brown
1l Green | Brown | Brown | Black
f, Green | Brown | Brown | Black

woil Brown | Brown | Black Black

NOTE: When the different color bearing in top and
bottom are mated, the color is irrespective of top or
bottom.

Rod Bearings

+  Selection

Rod Code Location (Numbers)

Numbers have been stamped on the side of each con-
necting rod as a code for the size of the big end. Use
them, and the letters stamped on the crank (codes for
rod journal size), to choose the correct bearings.

Half of number is
stamped on bearing
cap and the other
half is stamped on
rod.

No. 2

No. 6 JOURNAL

No. 1 JOURNAL (FLYWHEEL END)

(PULLEY END)

Beari | ificati .
earing Identification _Larger big end bore

Color code is on the [ 1 EE 4
edge of the bearing -Small bearing (thicker)

A

or Red Red Pink Yellow
; Red Pink Yellow | Yellow
or Red Pink Yellow | Yellow
2 Pink Yellow | Yellow | Green
I or Smaller Pink Yeliow | Yellow | Green
S”;a er g' bearin Yellow | Yeliow | Green | Brown
-rooum al or (thick er)g Yellow | Yeilow | Green | Brown
J l Yellow |Greem | Brown [Brown
E
or Yellow | Green Brown f Brown:
nil Green | Brown | Brown { Black
F
or Green | Brown | Brown | Black
il Brown | Brown | Black | Black

NOTE: When the different color bearing in top and
bottom are mated, the color is irrespective of top or
bottom.




Piston/Connecting Rod Assemblies and Crankshaft

3.

4.

5.

+ Removal

e

1. RemovethelL. side cover.

L. SIDE-COVER

2. Remove the oil screen.

BAFFLE PLATE

OIL PASS OIL SCREEN

O-RINGS
s Replace

:—'.-.?(‘.ﬂ‘“”“ &

ez
N
b (3
NGLI=AZ {

OIL PU'MP

Remove the baffle plate.

Remove the oil pass pipe and joint.

Remove the oil pump.

6. If you can feel a ridge of metal or hard carbon
around the top of any cylinder, remove it with a

ridge reamer. Follow reamer manufacturer’s
instructions.

CAUTION: If the ridge is not removed, it may
damage the pistons as they are pushed out.

RIDGE REAMER

7. Remove the bearing cap bridge.

BEARING CAP
BRIDGE

(cont’d)
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Piston/Connecting Rod Assemblies and Crankshaft

- Removal (cont’d)

® Remove the connecting rod caps after setting
the crank pin at the BDC for each cylinder.
Remove the piston assembly by pushing on the
connecting  rod.

CAUTION: Take care not to damage the crank pin
or cylinder with the connecting rod.

CORRECT PISTONS

INCORRECT

8. Remove the bearing from the cap. Keep all
caps/bearings in order.

9. Remove upper bearing halves from connecting rods
and set aside with their respective caps.

10. Reinstall the cap on the rod after removing each
piston/connecting  rod  assembly.

11. Mark piston/connecting rod assemblies with
cylinder numbers to avoid mixup on reassembly.

NOTE: The existing number on the connecting rod
does not indicate its position in the engine, it in-
dicates the rod bore size.

12. Remove the bearing cap bolts and bearing cap side
bolts, then remove the bearing caps.

BEARING CAP

BEARING CAP
BOLT

BEARING CAP
SIDE BOLT

® To help with removal of the caps install the bear-
ing cap bolts in the bearing cap bridge bolt holes.

BEARING CAP

AN

BEARING CAPS

13. Lift the crankshaft out of engine, being careful not
to damage journals.

14. Reinstall main caps and bearings on engine in pro-
per order.




Crankshaft

5,

- Inspection

® Clean the crankshaft oil passages with pipe
cleaners or a suitable brush.

® 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): 0.015 mm (0.0005 in) min.
Service limit:  0.03 mm (0.0012 in)

DIAL INDICATOR
Rotate two complete

revolutions.

Support with fathe-
type tool or V-blocks.

Out-of-Round and Taper

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

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

Jouinal Out-of-Round:
Standard (New): 0.004 mm (0.00016 in) min.
Service Limit:  0.006 mm (0.00024 in)

Measure taper

‘ ' at edges.

Measure out-of-
round at middle.

e Measure taper at edges of each rod and main
journal.

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

Journal Taper:
Standard (New): 0.005 mm (0.0002 in) min.
Service  Limit: 0.010 mm (0.0004 in)
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Cylinder Block Pistons

Piston-to-Block Clearance -—"— Inspection

1. Make a pre”minary piston_to_bmck clearelnce check 1. Check the piStOn for distortion or cracks.

with a feeler gauge: ) . . .
NOTE: If cylinder is bored, an oversized piston
Service Limit; 0.0825 mm (0.0032 in) must be used.

2. Measure piston diameter at a point 17 mm (0.67
in.) from bottom of skirt.

NOTE: There are two standard-size pistons (A and
B). The letter is stamped on the top of the piston.
These letters are also stamped on the block as
cylinder bore sizes.

0.0825 mm (0.00032 in)

Piston A Diameter

Standard (New): 89.986-90.004 mm
(3.5427-3.5434 in)

Service Limit:  89.97 mm (3.5421 in)

Piston 8 Diameter

Standard (New): 89.976-89.994 mm
(3.5424-3.5431 in)

Service Limit:  89.96 mm (3.5417 in)

17 mm

0.67 in = » SKIRT DIAMETER

If the clearance is near or exceeds the sgrvice Iimit, I~
inspect the piston and cylinder block forr excessive
wear.

To confirm the feeler gauge check, further
measurement with a micrometer will be necessary.

2. Calculate difference between cylinder bore
diameter on page 7-1 3 and piston diameter.

Piston-to-Cylinder Clearance:

Service Limit: 0.0825 mm (0.0032 in}

Oversize  Piston  Diameter

0.25: 90.226-90.244 mm (3.6522—3.5530 in)
0.50: 90.476-90.494 mm (3.5620-3.5627 in}




Cylinder Block

5

Inspection

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

CYLINDER
BORE
GAUGE

CYLINDER BORE SIZES (A or B)
NOTE: To maintain proper piston
clearance, match these letters with
the letters on the pistons. The let-
ters on the block read from left to
right, No. 1 through No. 3 cylinders
on the first line and No.4 through
No.6 cylinders on the second line.

"~
UL

Cylinder Bore Size

Standard (New): 90.00—-90.02 mm
(3.543-3.544 in)

Service  Limit: 90.07 mm (3.546 in)

Oversize

0.25: 90.25-90.27 mm (3.553-3.554 in)

0.50: 90.50-90.52 mm (3.563-3.564 in)

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.

® |f block is to be rebored, refer to Piston
Clearance Inspection (page 7-1 2) after reboring.

NOTE: Scored or scratched cylinder bores must be
honed.

Reboring Limit: 0.50 mm (0.020 in)

2. Check the top of the block for warpage.
Measure along the edges and across the center as
shown.

SURFACES TO BE MEASURED

Engine Blcok Warpage:
Standard (New): 0.07 mm (0.003 in)
Service Limit:  0.10 mm (0.004 in)

PRECISION STRAIGHT EDGE

7-13




Cylinder Block

+Bore Honing

1.

Measure cylinder bores as shown on page 7-1 3. If
the block is be reused, hone the cylinders and
remeasure the bores.

Hone cylinder bores with honing oil and a fine (400
grit) stone in a 60 degree cross-hatch pattern.

NOTE:

® Use only arigid hone with 400 grit or finer stone
such as Sunnen, Ammco, or equivalent.

® Do not use stones that are worn or broken.

DN AN N N N ESONN

RSO ‘\§
_\%g_\q_\ HONING PATTERN =X
Saaas

RN >
R
-,
\‘\:i . ',\ N

When honing is complete, thoroughly clean the
engine block of all metal particles. Wash the
cylinder bores with hot soapy water, then dry and
oil the cylinder walls immediately.

NOTE: Never use solvent, it will only redistribute
the grit.

If scoring or scratches are still present in cylinder
bores after honing to service limit, rebore the
engine  block.

CYLINDER HONE
ENGINE BLOCK

NOTE:

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

® Only scored or scratched cylinder bores must be
honed.

Piston/Connecting Rod
Assemblies

- Selection

Each rod is sorted into one of four tolerance ranges
(from 0 to 0.024 mm, in 0.006 mm increments) depen-
ding on the size of its big end bore. It's then stamped
with a number (1, 2, 3 or 4} indicating that tolerance.
You may find any combination of 1, 2, 3 or 4 in any
engine.

Normal Bore Size: 53 mm (2.09 in)

NOTE:

® Reference numbers are for big end bore size and
do NOT indicate the position of rod in engine.

® |nspect connecting rod for cracks and heat
damage.

CONNECTING ROD BORE
REFERENCE NUMBER

Half of number is stamped on
bearing cap, the other half on
connecting rad.

Inspect dolts
and nuts for
stress cracks.
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Piston Rings

End Gap

1. Using a piston, push a new ring into the cylinder
bore 156—20 mm (0.6—0.8in.) from the bottom.

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

® If the gap is too small, check to see if you have
the proper rings for your engine.

e |If the gap is too large, recheck the cylinder bore
diameter against the wear limits on page 7-13.
If the bore is over limit, the engine block must be
rebored.

Piston Ring End-Gap:

Top Ring
Standard (New): 0.25-0.40 mm
(0.010-0.016 in)

Service Limit:  0.60 mm (0.024 in)

Second Ring
Standard (New): 0.35—0.50 mm
(0.014-0.020 in)

Service  Limit 0.75 mm (0.03 in)

Oil Ring
Standard (New): 0.2-0.7 mm (0.008-0.028 in)
Service  Limit: 0.8 mm (0.03 in)

//7 SIS

e

Replacement

1. Using ring expander, remove old piston rings.
2. Clean all ring grooves thoroughly.

NOTE:

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

® Compression ring grooves are 12 mm wide and
oil ring groove is 2.8 mm wide.

@ File down blade if necessary.

CAUTION: Do not use a wire brush to clean ring
lands, or cut ring lands deeper with cleaning tool.

NOTE: If piston is to be separated from connecting
rod, do not install new rings yet.

3. Install new rings in proper sequence and position
(page 7-1 6).

NOTE: Do not reuse old piston rings.
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Piston Rings
= Land Clearances

After installing a new set of rings, measure ring-to-land
clearances:

Top and Second Rings Clearance

Standard (New): 0.030-0.055 mm
(0.001-0.002 in)
0.13 mm (0.005 in)

Service  Limit:

FEELER GAUGE

1.

- Alignment

2.

3.

4,

Install the rings as shown on page 7-1 5.

identify top and second rings by the chamfer on the
edge, and make sure they are in proper grooves on

piston.

TOP RING

—~L__]
2/ :\

SECOND RING

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

The manufacturing marks must be facing upward.

MARK

TOP RING — @Q

SECOND RING ~»

MARK

OIL RING .SPACER

position the ring end gaps as shown:

DO NOT position any ring gap

SECOND RING CAP at piston thrust surfaces.

? ‘
Approx. 90°
OIL RING
Approx. 15° GAP
90°
156¢

TOP RING GAP SPACER GAP
DO NOT position any ring gap OLL RING GAP

in line with piston pin hole.




Piston/Connecting Rod Assemblies

5

Installation

Before installing the piston, apply a coat of
engine oil to the ring grooves and cylinder
bores.

NOTE:

@ Guide the piston carefully to prevent damage.
@ Fit long rubber hoses (about 30 cm long) to con-
necting rod bolts to protect the crankshaft.
® |Install the pistons after setting the crankshaft to

BDC for each cylinder.

CORRECT INCORRECT

RUBBER HOSES

1. If the crankshaft is already installed:

® |nstall the piston assemblies in No. 1 and No. 4
cylinders, No. 2 and No. 5 cylinders, and No. 3
and No. 6 cylinder.

® Remove the connecting rod caps, then slip short
sections of rubber hose over the threaded ends
of the connecting rod bolts.

® |nstall the ring compressor, check that the bear-
ing is securely in place; then position the piston
in the cylinder and drive it in using the wooden
handle of a hammer.

® Stop after the ring compressor pops free and
check the connecting rod-to-crank journal align-
ment before driving rod into place.

® Install the rod caps with bearings, and torque
the nuts to 20 Nem (2.0 kg-m, 14 Ib-ft), then
turn the nut 95 degrees (page 7-19).

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 drive it in using the wooden handle
of a hammer.

The arrow must face
the timing belt side

of the engine and the
connecting rod oil hole
must face the rear side
of the engine.

CONNECTING ROD
OIL HOLE

NOTE: Maintain downward force on ring com-
pressor to prevent rings from expanding before
entering the cylinder bore.

Use the wooden handle
of a hammer to push, or
tap the piston into the
cylinder bore.

RING COMPRESSOR
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Oil Seal

 Installation

“7' The seal surface on the block should be dry.

1.

Apply a light coat of oil to the crankshaft and to
the lip of seal.

Drive in flywheel-end seal until to bottoms against
L. side cover.

DRIVER
07749-0010000

Install seal with the
part number side
acing out.

DRIVER
ATTACHMENT
07948—-SB00101 ¢

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

Clearance: 0.2-0.5 mm (0.008-0.02 in)

0.2-0.5 mm

FLYWHEEL END
SEAL

L. BIDE COVER

NOTE: Refer to page 8-8 for installation of the oil
pump side oil seal.

Crankshaft

= [nstallation

"7' Before installing the crankshaft, apply a coat of .
engine oil to the main bearings and rod

bearings.

1. Insert bearing halves in the engine block and con-
necting  rods.

the block.

2. Lower the crankshaft into

THRUST  WASHERS
Grooved sides face outward,

3. Install the thrust washers on the No. 3 journal. Oil
thrust washer surfaces.

4. Install the bearings and caps. Tighten 9 x 125 mm
cap bolts to the specified torque.

Torque: 40 Nem (4.0 kg-m, 29 Ib-ft)
BEARING CAPS

—S5oH
o
Ok
OB |

@ O 0]
@ d
TIMING BELT
PULLEY SIDE o o 0
&

Oo

JOURNAL  NUMBERS

.;




5

. NOTE: 5. Check the rod bearing clearance with plastigage
® Guide the piston carefully to prevent damage. (page 7-7), then torque the connecting rod cap
® Fit long rubber noses (about 30 cm long) to con- nuts.

necting rod bolts to protect the crankshaft. . ,
® |Install the pistons after setting the crankshaft to NOTE: Reference numbers on connecting rods are
BDC for each cylinder. for big-end bore tolerance and do NOT indicate the

position of piston in engine.

CONNECTING ROD CAP NUT TORQUING

METHOD

CORRECT INCORRECT 1) Torque the connecting rod cap nut to 20 Nem
(2.0 kg-m, 14 Ib-ft) with a beam-type torque
wrench.

2) Install a torque degree gauge to the cap nut,
then turn the cap nut 95 degrees.

RUBBER HOSES
9 x 0.75 mm
20 Nem (2.0 kg-m, 14 Ib-ft)
after turn to 989
BEARING CAP Z, /

® Line up the marks when installing connecting ,
rod cap. {cont’d)
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Crankshaft

Installation (cont’d)

BEARING CAP BOLTS TORQUE SEQUENCE

o o (O ® ®
®
ol o ol o
(@)74 Qe ®
- O[ —J C
@ ®
OIQ Qe O ®
Bl
® T @ ®
®

6. Install the bearing cap bridge, and tighten 1 1 x 15
mm bolts to the specified torque diagonally out-
ward from the center.

Torque 66 Nem (6.6 kg-m, 48 Ib-ft)

7. Tighten cap side bolts (10 x 1.25 mm) to the
specified  torque.

Torque: 50 N<m (5.0 kg-m, 36 Ib-ft)

® Coat the bolt thread and seat surface with
engine oil.

NOTE: The shorter side bolts are for the front side.

BEARING CAP
BRIDGES

{2) CAP BRIDGE BOLT
11 x 1.5 mm

66 Nem (6.6 kg-m,
46 lb-ft

.....

(® SIDE BOLT
10 x 1.25 mm

50 Nem (5.0 kg-m,
CAP

36 lb-ft) ® 9x 1.B£.Eir:-nm
40 N*m (4.0 kg-m,
29 Ib-ft)

8. Apply liquid gasket to the block mating surface of
the left side cover and oil pump case, and install
them on the engine block.

NOTE: The seal surface on the block should be
dry. Apply a light coat of oil to the crankshaft and
to the lip of seal.

LEFT SIDE:

Apply liquid
gasket to block
mating surface.

DOWEL PIN

DOWEL PIiN

L. SIDE COVER

SPECIAL BOLTS

6 x1.0mm

12 Nem (1.2 kg-m,
9 Ib-ft)

Replace.
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A _

OlL PUMP SIDE:

6x 1.Omm
12 Nem (1.2 kg-m, 9 lb-ftl

OIL SCREEN
6 x 1.0 mm

BAFFLE PLATE

12 Nem Il .2 kg-m,

9 Ib-ft)

L /=2 “: 4 7//88 A G 2
OIL PASS Z e
PIPE < / _
) SPECIAL BOLTS

OIL PUMP - 8 x 1.25 mm
Apply liquid SPECIAL BOLTS 5 Nem (2.2 kg-m,
gasket to block ?2"“}-0 ’(';’“2 kg-m, 16 -0
mating surfaces. *m 1.2 kg-m,
g 9 Ib-ft) Replace.
Replace.

NOTE:

e Use liquid gasket, Part No. 087 18— 550000 OE.

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

® Apply liquid gasket by starting with an even
band, centered between edges of the mating
surface.

@ To prevent leakage of oil, apply liquid gasket to
the inner threads of the bolt holes.

L. SIDE COVER

Apply liquid gasket
to inside of broken
line.

OIL PUMP

|
Apply liquid gasket
to inside of broken line.

@ Do not install the parts if 20 minutes or more
have elapsed since applying liquid gasket.

instead reapply liquid gasket after removing old
residue.

® After assembly, wait at least 30 minutes before
filling the engine with oil.
11. Install the oil pass pipe and joint.
12. Install the baffle plate.

13. Install the oil screen.

14. Install the oil pan (page 8-9).

CAUTION: Whenever any crankshaft or connec-
ting rod bearing is replaced, after reassembly, run
the engine at idling speed until it reaches normal
operating temperature, then continue to run for ap-
proximately 15 minutes.
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=
Engine Lubrication

lllustrated Index

". NOTE:
@® Use new O-rings when reassembling.

FRONT CYLINDER OIL PRESSURE GAUGE ® Apply oil to O-rings befere installation.
HEAD SENDING UNIT @ Use liquid gasket, Part No. 08718—550000 OE.
\ 22 N:m (2.2 kg-m, 16 Ib-ft) ® If the bottom of the oil pan is deformed, it should be
repaired or the oil pan should be replaced with a new
| one so as to retain proper clearance between the
| screen and the bottom.
8 x 1.25 mm
12 Nem (2.2 kg-m,
16 Ib-fe) ' HEAD OIL CONTROL ORIFICE
Use 6 x 1.0 mm bolt
when removing.
DOWEL PIN Replace.
O-RIN(;‘.S
6x L.Omm Replace., O-RING
12 Nem (1.2 kg-m, 9 Ib-ft) %;. Replace.

WATER PASS PIPE

ENGINE OIL

’ COOLER

8 x 1.25 mm ©IL PUMP
22 Nem (2.2 kg-m, S lllustrated index, page 8-6
16 Ib-ftl S inspection, page 8-7
Replace. \ W/ g ) N 4 Apply liquid gasket to
\ > O-RING  mating surface of engine block.
Ok T

SCREEN OIL PAN GASKET

Replace.

OIL PRESSURE
SWITCH SPECIAL BOLTS

{ 8x 1.25mm \ 7
OIL FILTER BASE 22 Nem (2.2 kg-m, <
Illustrated Index, 16 Ib-ft) O-RINGS - \

OlL PAN
page 8-10 Replace. Replace. —) Do not deform
SPECIAL BOLTS the bottom.
6x 1.0mm
12 Nem
OIL FILTER {1.2 kg-m, 9 Ib-ft) )
22 Nem (2.2 kg-m, Replace. 6 x 1.0 mm
16 Ib-ft) OIL PASS 1Ay
Replacement 8-5 PIPE (1.2 kg-m, 9 lb-ft)
Replace every 12,000 km 6v.1..0 mm
(7,500 miles} or 6 months. 12 N*m
Tighten according to (1.2 kg-m, 9 Ib-ft)

instructions on filter. WASHER

Replaca..
DRAIN PLUG
20x 1.5 mm 6 x 1.0 mm




Oil Level

~ Inspection

1.  Check engine oil with the engine off and the car
parked on level ground.

2. Make certain that the oil level indicated on the
dipstick is between the upper and lower marks.

3. If the level has dropped close to the lower mark,
add oil until it reaches the upper mark.

CAUTION: Insert the dipstick carefully to avoid
bending it.

UPPER —I»|,

LOWER _L’ DIPSTICK

Engine Oil
- Replacement

1. Warm up the engine.

2. Drain the engine oil.

WASHER \
Replace.

OL PAN DPRAIN PLUG
45Nem (4.5 kg-m, 33 Ib-ft)

3. Reinstall the drain plug with a new washer, and
refill  with the recommended oil.

API Service Grade: SG

SAE viscosity: 10 W-30
recommended

Fuel Efficient oil: Identified by the
words, “Energy Conserving II”

Requirement

Capacity 5.0 £ (5.3 US gt, 4.4 Imp gt)
for change, including filter.
6.3 { (6.7 US qgt, 5.5 Imp qt)
for engine ,overhaul. .

Change Every 12,000 km (7,500 miles)

Engine Oil Viscosity for Outside Temperature Ranges.

[ 1E>W-3:) >

-20 0 20 40 60 80 100°F
-30-20-10 0 10 20 30 40°C

NOTE: Oil filter should be replaced at each oil
change.
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Oil Filter

Oil

- Replacement

CAUTION: Loosen the oil filter carefully ‘while the
engine is hot, the hot oil may cause scalding.

1. Remove the oil filter with the special tool as shown.

ENGINE OIL
COOLER

OIL FILTER SOCKET
07912-6110001
Torque: One turn
(22 Nem (2.2 kg-m, 16 lb-ft})
2. Inspect the threads and rubber seal on the new
filter. Wipe off seat on oil filter base, then apply a
light coat of oil to the rubber seal, and install filter.

3. After rubber seal is seated, tighten the oil filter by
turning approximately one turn:

Torque: One turn (22 Nem (2.2 kg-m, 16 Ib-ft}).

Apply oil to rubber seal
before installing.

Inspect threads and
gasket surface.

4. Start the engine and check the filter for oil leakage.

e

Pressure

= Test

If the oil pressure warning light stays on with the engine
running, check the engine oil level. If the oil level is
correct:

1. Remove the oil pressure sender and install an oil
pressure  gauge.

2. Start the engine and allow to reach operating
temperature (fan comes on at least twice).

3. Pressure should be:

Engine Oil Pressure:

At Idle: 69 kPa (0.7 kg/cm?, 10 psi)
minimum

At 3,000 rpm: 343 kPa (3.5 kg/em2, 50 psi)
minimum

o If oil pressure is within specifications, replace oil
pressure sender and recheck.

e |If oil pressure is NOT within specifications, in-
spect oil pump (page 8-7).

OIL PRESSURE SENDER
MOUNTING HOLE

ADAPTOR
118 28 B.S.P.

OlL PRESSURE GAUGE

8-5




Oil Pump

Overhaul

NOTE:
® Use new O-rings when reassembling.
® Apply oil to O-rings before installation.

PUMP COVER

6x 1.0mm Inspection, page 8-7

6 Nem (0.6 kg-m, 4 Ib-ft}

PUMP HOUSING
Inspection, page 8-7

OIL SEAL
Replace.

OUTER ROTOR
Inspection, page 8-7

INNER ROTOR
Inspection, page 8-7

RELIEF VALVE

Valve must slide freely
in housing bore.

If valve is scored,
replace it.

WASHER

s Replace.
SEALING BOLT 16 mm

50 Nem (5.0 kg-m, 36 lb-ft)
VALVE SPRING

N O..\ 0-RING
g . /'@ Replace.

SEALING BOLT 20 mm
40 N-m (4.0 kg-m, 29 Ib-ft)
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o
Oil Pump !g]

Removal/lnspection

. 1. Drain the engine oil. 10. Remove the nine screws from the pump housing,
then separate the housing and cover.

2. Remove the timing belt (page 6-19).
11. Check the radial clearance on the pump rotor.

3. Remove the dipstick and the pipe.
Rotor Radial Clearance

4. Remove the oil filter assembly. Standard (New): 0.02-0.18 mm
(0.0008-0.0071 in)
5. Remove the oil pan. Service Limit; 0.2 mm (0008 in)

6. Remove the oil screen.

7. Remove the baffle plate.

. . . OUTER ROTOR
8. Remove the oil pass pipe and the joint.

9. Remove the mounting bolts and the oil pump
assembly.

Replace. OlL PUMP

INNER ROTOR

12. Check the axial clearance on the outer pump rotor.

Housing-to-Rotor ~ Axial  Clearance

Standard (New): 0.02-0.07 mm
(0.0008-0.0028 in)

Service  Limit:  0.12 mm (0.005 in)

PUMP  HOUSING!

Replace.

OIL SCREEN BAFFLE PLATE

OIL PASS PIPE
AND JOINT

OUTER ROTOR

., (cont’d)
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Oil Pump

Removal/lInspection (cont’'d)

13. Check the radial clearance between the housing
and the outer rotor.

Housing-to-Rotor ~ Radial ~ Clearance

Standard {New}: 0.10-0.19 mm
(0.0008-0.0075 In}

Service Limit: 0.2 mm (0.008 in)

OUTER ROTOR

14. Inspect both rotors and pump housing for scoring

or other damage. Replace oil pump assembly if
necessary.

15. Remove the old oil seal from the oil pump.

16. Using special tool, gently tap in the new oil seal un-
til the tool bottoms on the pump.

SEAL DRIVER
07GAD —PH70200

OIL PUMP

17. Reassemble the oil pump, applying liquid thread- .

lock to.the pump housing screws.
18. Check that the oil pump turns freely.
19. Apply a light coat of oil to the seal lip.

20. Install the two dowel pins end new O-ring on the
cylinder  block.

21. Apply liquid gasket to the cylinder block mating
surface of the oil pump.

NOTE:

e Use liquid gasket, Part No. 08718-550000 OE.

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

® Apply liquid gasket evenly, in a narrow bead
centered on the mating surface.

@ To prevent leakage of oil, apply liquid gasket to
the inner threads of the bolt holes.

Apply liquid
gasket to inside
of broken line.

PUMP HOUSING

® Do not install the parts if 20 minutes or more
have elapsed since applying liquid gasket.
Instead reapply liquid gasket after removing old
residue.

o After assembly, wait at least 30 minutes before
filling the engine with oil.




e

22. Install the oil pump on the cylinder block.
23. Install the oil pass pipe and the joint.
24. Install the baffle plate.

25. Install the oil screen.

SPECIAL BOLTS

6x 1.O0mm

12 Nem (1.2 kg-m, 9 Ib-ft}
Replace.

SPECIAL BOLTS

8 x 1.25 x 45 mm
22 Nem (2.2 kg-m.
16 Ib-ft)

Replace.

DOWEL PINS
] OIL PASS
PIPE AND JOINT

OIL PUMP
Apply liquid gasket to
cylinder block mating
surface.

6x 1.Omm
12 Nem (1.2 kg-m,
9 Ib-ft)

6x 1.Omm
12 Nem (1.2 kg-m,
9 Ib-ft)

26. Install the oil pan and gasket.

NOTE:

® Use the new gasket.

@ If the bottom of the oil pan is deformed, it should
be repaired or the oil pan should be replaced
with a new one so as to retain proper clearance
between the screen and the bottom.

OIL PAN BOLTS and NUTS TORQUE SEQUENCE

@ ® ®




Oil Cooler, Oil Filter Base
lllustrated Index

NOTE: .
® Use new O-rings when reassembling.

® Apply 0il to O-rings before installation. OIL COOLER CENTER BOLT
@® Use liquid gasket, Part No. 08718— 550000 OE. 50 Nem (5.0 kg-m, 36 Ib-ft)

2 mm PIN

SPRING

RELIEF VALVE
Valve must slide freely in bolt bore.
If valve is scored, replace it.

O-RING
Replace.

ENGINE OILCOOLER

SPECIAL BOLTS
8 x 1.25 mm X
22 Nem (2.2 kg-m,
16 th-ft)

Replace.

OIL FILTER BASE: O-RING
keplace..
OIL FILTER
22 Nem (2.2 kg-m, )
16 Ib-ft)( ’ 8 x 1.25 mm
Replacement, 8-5 22 Nem (2.2 kg-m, 16 Ib-ft)
Replace every 12,000 km OIL PRE!SSURE SWITCH
(7,500 miles) or 6 months. 18 N-m {1.8 kg-m, 13 Ib-ft)
Tighten according to 1/8 in. BSP (British Standard
instructions on filter. Pipe Taper) 28 Threads/inch.

Use proper liquid gasket.
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Intake Manifold/Exhaust System

Intake Manifold ..., 9-2

Exhaust Manifold ..., 9-3
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Intake Manifold

llustrated Index

INSTALL PIPE

6 x1.0 mm
12 Nem (1.2 kg-m,
9 Ib-ftl

6x 1.Omm

9 Ib-ft)

12 Nem {1.2 kg-m,

COVER PLATE
TOP COVER

6x 1.0 mm
12 Nsm (1.2 kg-m, 9 Ib-ft)

EGR PORT

8 x 1.256 mm
22 N°m (2.2 kg-m
16 lb-ft)

INTAKE MANIFOLD
Replace if cracked or
if mating surfaces are

IGNITER
5x 10 mm e ui
6 Nem (0.6 kg-m, 4 Ib-fth

TA SENSOR
6x 1.0mm
12 Nem (1.2 kg-m,

9 Ib-ft)

THRQTTLE BODY

8 x 1.25 mm
22 N*m (2.2 kg-m,
16 lb-ft}

8 x 1.25 mm

22 N'm (2.2 kg-m,

1 ¢ e #4)

6x 1.0 mm

12 Nem (1.2 kg-m,
B Ib-ft)

EGR PIPE

o

GASKET

Replace.

9-2

GASKETS AZ
Replace.

WASHER
{10 pianac) |

Replace.

o | "

A9

GASKETS
Replace.

‘4' X3

\ _‘ 5 '[‘ Replace. damaged.
O-RINGS
Replace. EACV

O-RING
Replace.

8 x 1.25 mm
22 N*'m (2.2 kg-m, 16 Ib-ft)

6 x1.0 mm
12 Nem (1.2 ka-m.

Vo /N9 b ,
/' FAST IDLE VALVE
CHAMBER EXCHANGE
BODY

INTAKE MANIFOLDy
CHAMBER

8x 1.256 mm
22 Nem (2.2 kg-m, 16 Ib-ft)




e o
Exhaust Manifold m

lllustrated Index

CAUTION:

® Remove the oxygen sensors before removing the exhaust manifolds.

® Do not use air wrench or hammer to remove oOr install the exhaust manifolds if the oxygen sensors are not to be
removed.

@ Install the oxygen sensors after installing the exhaust manifolds.

OXYGEN  SENSOR
45 Nem (4.5 kg-m, 33 Ib-ft)
Be careful not to damage.

GASKET
Replace.

6 x 10 mm
12 Nem 11.2 kg-m,

OXYGEN SENSOR

MANIFOLD
45 Nem (8.5 kg-m,
33 Ibft)
8 x 1.25 mm Be careful not to damage.
22 Nem ((2.2 kg-m,
1o 8x 1.25 mm
6 x 1.0 mm 2 Nem- 03 kgm,
12 Nem (1.2 kg-m, 16 ot
9 Ib-ft}

SELF-LOCKING

NUT

8x 1.26 mm

34 Nem (3.4 kg-m,

25 |b-ft)

Apply oil to the

nut threads. |

Replace. EXHAUST MANIFOLD
SHROUD

S
8

GASKET
Replace.

REAR EXHAUST MANIFOLD

EXHAUST
MANIFOLD

DONUVD

D
=

SEL}-LOCKlNG NUTS
8 x 1.25 mm
34 N'm (3.4 kg-m,
25 |b-ft)

8 x 1.25 mm Apply oil to the

2 Nm (22 kg-m, nut threads.

16 Ib-ft) Replace.
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Exhaust Pipe and Muffler

lllustrated Index

CAUTION:

e Remove the oxygen sensors before removing the exhaust pipes.

® Do not use air wrench or hammer to disconnect or connect the exhaust manifolds and the exhaust pipes if the oxygen
sensors are not to be removed.

e Install the oxygen sensors after installing the exhaust pipes.
6 x 1.0 mm
10 Nem (1.0 kg-m, MUFFLER
7 lb-ft)
GASKET
Replace.
SELF-LOCKING NUT !
10 x 1.25 mm I
24 Nem (3.4 kg-m, 25 Ib-ft) \
aplass. i —
o . SELF-LOCKING NUT
10 x 1.25 mm
34 Nem (3.4 kg-m,
GASKET ;i :2:;'
REAR CATALYTIC Replace. place.
CONVERTER

6 x 1.0 mm

10 Nem (1.0 kg-m,

7 Ib-fo " GASKET
Replace. i

FRONT CATALYTIC

CONVERTER
T~
N/, / ENGINE MOUNT\\
;\r/I?ANTFEéLRD FEAYS REAR BEAM T
TO FRONT EXHAUST 1 BRACKET
GASKET MANIFOLD
Replace. RUBBER MOUNT
REAR EXHAUST =
PIPE A

GASKET
Replace. GASKET

Replace.

SELF-LOCKING NUT

8 1.25 mm 10 x 1.25 mm
if{22’(N-m (;.‘2 kg-m, 34 Nem (3.4 kg-m, 25 1b-ft)
~ Replace.
SELF-LOCKING NUT 16 th-f0)

IO x 1.25 mm FRONT EXHAUST PIPE A

55 N*m (5.5 kg-m, 40 Ib-ft) .
Replace.

¥ : CORROSION RESISTANT BOLT
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Cooling

[llustrated Index

System is under high pressure when NOTE:
engine is hot. To avoid danger of releasing scalding ® Check all

coolant, remove cap only when engine is cool.
® Check all

Total Cooling System Capacity: Including expansion necessary.

tank 2.1 £ (2.2 US qt. 1.8 Imp qt)
5 M/T: 18.0 ¢ (17.0 US qt. 14.1 Imp qt)
4 AIT: 16.5¢ (17.4 US qt. 14.5 Imp qt)

Radiator, Water Pipes and Hoses:

RADIATOR

Refilling and bleeding, page 10-5
Leak test, page 10-8

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.

BLEED PLUG

HEATER
BLEED CAP

HEATER PIPE

RADIATOR
LOWER HOSE

\

RADIATOR'
UPPER HOSE

RADIATOR.. DAAIN
PLUG

FRONT LOWER
WATER PIPE

FAN MOTOR

FRONT UPPER
WATER PIPE

REAR WATER
PIPE COMPLETE

WASHER
Replace.

WASHERS
Replace.

WATER PIPE
DRAIN BOLTS
15N'm (1.5 kg-m, 11 ib-ft)

|10O-2

® Use new O-rings when

cooling system hoses for damage, .

leaks or deterioration and replace if necessary.

hose clamps and retighten if

reassembling.

FAN SHROUD

BLEED BOLT
10 Nem {1.0 kg-m,
7 Ib-1)




ENGINE PART:

EXPANSION TANK

Refilling and bleeding, page 10-56

Leak Test, page 10-8

A

CAP
Test, 10-8

ENGINE
oL COOLER

FRSINE oIL
€OOLER PIPE

ATF COOLER
(A/T only)

10-3




Radiator

Removal

1. Remove the spare tire.

n

Drain the radiator (page 10-5 thru 10-7).

3. Disconnect the fan motor connector and the
resistor  connector.

4. Remove the upper and lower hoses from the
radiator.

5. Remove the bracket and the radiator.

i}

(((((l:&

fm

S AN Y
AW

\
AN
ANY

o-&s

LOWER CUSHIONS

'LOWER'HOSE

Install the radiator in the reverse order of removal:

6

NOTE:

@ Set the upper and lower cushions securely.

e Fill the radiator and bleed the air (page 1 O-5 thru
10-7).

0 mm

x 1
10 Nem (1.0 kg-m, 7 |b-ftl

RADIATOR BRACKET

UPPER CUSHIONS

RESISTOR CONNECTOR

FAN MOTOR
CONNECTOR

{RESISTOR CONNECTOR

FAN M OTOR
{CONNECTOR

UPPER HOSE
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- Refilling and Bleeding

Removing the expansion tank cap while
the engine is hot can cause the coolant to spray out,

seriously scalding you. Always let the engine and
radiator cool down before removing the expansion tank
cap.

CAUTION: When pouring coolant, be sure to shut the
relay box lid and not let coolant spill on the electrical
parts or the paint. If any coolant spills, rinse it off
immediately.

NOTE:

e Perform this when the engine is cool.

® Before replacing the coolant, turn the ignition ON,
slowly tune the climate control temperature knob to
90° and turn off the ignition. This will allow the
coolant in the heater to drain out with the rest of the
system.

WASHERS*
Replace.

" DRAIN BOLTS
18 Nem (1.5 kg-m, 11 Ib-ft)|

3.

Open the hood, the rear hatch and the engine
cover.

Remove the cover protecting the water pipes and
shift cables on the underside of the car.

Before removing the expansion tank cap, first
loosen the cap to lower pressure.

CAUTION: Do not remove the expansion tank cap
when engine is hot. The coolant is under pressure
and may blow out and scald you. Open the cap
slowly when the engine is cool.

Loosen the drain plug from the bottom of the
radiator and drain the coolant.

Remove the two drain bolts from the water pipes
and drain the coolant.

DRAIN PLUG

]
DRAIN HOLE
(con’d)
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Radiator

Refilling and Bleeding (cont’'d)

6. Install rubber hoses to drain bolts located at the
front and rear of the engine under the cylinder bank
and loosen the drain bolts to drain the coolant.

@ Bleeding can be done more quckly if all the bleed
bolts, plug and cap are opened. When opening

sion tank has come down completely so that the
coolant will not pour out of the bleed bolts, plug
and cap.

7. When the coolant stops draining, tighten the
radiator drain plug, water pipe drain bolts and
engine drain bolts.
® Be sure to replace the water pipe drain bolt

washers with new ones.

\
REAR ENGINE DRAIN BOLT
30 Nem (30 kg-m, 22 lb-ft)

them, make sure the coolant level in the expan-

8. Open all four bleeders.
1) Loosen the radiator bleed plug.
2) Remove the heater pipe bleed cap.
3) Loosen the water pipe bleed bolt.
4) Loosen the engine bleed bolt on the thermo
cover.

9. Mix the recommended anti-freeze/coolant with an
equal amount of water in a clean container.

NOTE:

® Use only HONDA-RECOMMENDED anti-
freeze/coolant.

® For best corrosion protection, the coolant con-
centrations 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:

e Do not mix different brands of anti-
freeze/coolant.

@ Do not use additional rust inhibitors or anti-rust
products: they may not be compatible with the
recommended coolant.

Radiator Coolant Refill Capacity: Including expan-
sion tank 2.1 £ (2.2 US qt, 1.8 Imp qt)

Manual: 12.0 ¢ (12.7 US qt. 10.6 Imp qt)
Automatic: 12.0 £ (12.7 US qt. 10.6 Imp qt)

FRONT ENGINE DRAIN BOLT
30 Nem (30 kg-m, 22 ib-ft)
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10. Fill the expansion tank with coolant.

11

12.

Tighten the bleeders in sequence: thermo cover
bleed bolt, radiator bleed plug, heater pipe bleed
cap and water pipe bleed bolt as coolant starts to
run out in a steady stream without bubbles.

After tightening all the bleeding bolts, plug and
cap, fill the expansion tank with coolant up to MAX

line.

Reloosen the thermo cover bleed bolt to remove air
again. .

13. When bleeding is completed, retighten the thermo

cover bleed bolt and fill the expansion tank up to
0.5 £ (0.53 US qgt, 0.44 Imp gt) or 30 mm (1.2 in)
over the MAX line.

BLEED CAP

“BLEED PLUG

14.

15.

16.

17.

18.

Install the expansion tank cap and turn it 60
degrees (where the first lock tab of filler neck is
engaged).

Start the engine and let it run until warmed up (until
the thermostat opens and the radiator cooling fan
runs).

Turn off the engine. Check the expansion tank and,
if needed, add coolant to bring it up to the MAX
line.

Tighten the expansion tank cap securely.

Reinstall the cover on the car's underside.

® BLEED BOLT
10 Nem (1.0 kg-m,
9 Ib-ft)

/

BLEED BOLT
10 Nem (1.0 kg-m,.
9 !b-ft)

7
THERMO COVER
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Expansion Tank

- Cap Testing

1. Remove the expansion tank cap, wet its seal with
coolant, then install it on the pressure tester.

2. Apply a pressure of 93— 123 kPa (0.95-1.25
kg/cm?, 14— 18 psi).

3. Check for a drop in pressure.

‘EXPANSION
PRESSURE TESTER TANK  CAP

+ Pressure Testing

1. Wait until the engine is cool, then carefully remove
the expansion tank cap and fill the expansion tank
with 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 kg/cm?,
14-18 psi).

3. Inspect for coolant leaks and a drop in pressure.

4. Remove the tester and reinstall the expansion tank
cap.

NOTE: Check for engine oil in coolant and/or
coolant in engine oil.

PRESSURE TESTER

EXPANSION TANK

10-8




Thermostat : :

Replacement

NOTE: Use new gaskets and O-rings when reassem-
bling.

TEMPERATURE GAUGE
SENDER

9 Nem (0.9 kg-m, 7 Ib-ft)
Apply liquid gasket

to the threads. \

WATER PASSAGE

8x1 .25 mm
22 Nem (2.2 kg-m.
16 Ib-ft) \

BLEED BOLT
10 Nem (1.0 kg-m, 7 lb-ft} \

6 x 1.0 mm
12 Nem (1.2 kg-m.
9 Ib-f)

(@\“\\“ Replace.
THERMO SENSOR
18 N*m (1.8 kg-m.
13 Ib-ftl

THERMOSHAT 8 x 1.25 mm
install with pin up. 22 Nem (2.2 kg-m, 16 Ib-ft)

THERMO COVER
O-RING  Replace.

. Testing S

Replace thermostat if it is open at room temperature.

To test a closed thermostat:
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 full lift.

CAUTION: Do not let thermometer touch bottom
of hot container.

3. Measure lift height of thermostat when fully open. THERMOSTAT

STANDARD  THERMOSTAT

Lift height: above 10 mm (0.39 in)
Starts opening: 78°C + 2 (172°F + 3)
Fully open: 90°C (194°F)
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Water Pump

lllustrated Index

NOTE: Use new O-rings and new special bolts when .
reassembling. THERMO SENSOR  TEMPERATURE

18 Nem (1.8 kg-m, GAUGE SENDER

13 Ib-ft) 8 Nem (0.8 kg-m,

7 Ib-ft)

Apply liquid gasket

to the threads.

BLEED BOLT

10 Nem (1.0 kg-m, 7 Ib-ft)

8 x 1.26 mm O-RING
22 Nem (2.2 kg-m, Reopnavy.
\

18 Ib-ft) \

8 x 1.25 mm
22 N'm (2.2 kg-m,

WATER PUMP 18 lb-ft)

INLET PIPE
WATER PASSAGE
O-RING

Replace.
Replace.

S
WATER PUMP &/ -
Inspection, page 10-11  DOWEL
\ PIN \ \
Al

Q
AS
M

SPECIAL BOLT Y,
8 x 1.0 mm: 7 BOLTS / Q) Q
12 Nem (1.2 kg-m, 9 Ib-ft) 4 . A
Replace. rASA
~Z
oy S
Ot
DRAIN BOLTS
10 Nem (1.0 kg-m, 7 Ib-ft)
w O-RING Use rubber hoses
_("‘\\“ Replace. when draining.
\h

SPECIAL BOLT

8 x 1.25 mm: 2 BOLTS

22 N'm (2.2 kg-m, 18 Ib-ft)
Replace.

10-10
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= Inspection - Replacement
1. Remove the timing belt (page 6-23). 1. Remove the timing belt (page 6-23).
2. Check that the water pump pulley turns freely. 2. Unscrew the bolts, then remove the water pump.
3. Check for signs of seal leakage. 3. Install the water pump in the reverse order of
removal.

NOTE: Small amount of “weeping” from the bleed
hole is normal.

Turns freely.

SPECIAL BOLTS
6 x 1.0 mm: 7 BOLTS
12 Nem’
(1.2 kg-m, 9 Ib-ft)
Replace.

BLEED ‘HOLE BLEED HOLE

g

‘O-RING

WATER PUMP Replace.

SPECIAL BOLTS

8 x 1.25 mm: 2 BOLTS
22 Nem (2.2 kg-m,

16 Ib-ft)

Replace.

COVERED:
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Fuel and Emission
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Electrical  Connections ......ccccocevvevreenene. 11-8 Injector  Resistor
Troubleshooting Pressure  Regulator
Troubleshooting Guide o 11-16 Fuel Filter ...
Self-diagnostic Procedures .......ccoceeeeeens 11-18 Fuel PUmMp oo
How to Read Flowcharts ... 11-23 MainRelay ..........c.coooooiiiiiiii
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PGM-FI Control System Fuel Tank .............ccccoooviiiiiiiiiiiieeeiiiienn,
Troubleshooting Flowcharts
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System  DeSCription «eeovvveveenivininiisiniiins 11-67
Troubleshooting Flowcharts .
Electronic Air  Control Valve ........ccc......... 11-70 w#"
Air  Conditioning  Signal eeeeernnnnininens 11-72
Alternator  FR = Signal oo 11-74

AT Shift Position Signal 11-76
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Starter  Switch ~ Signal .....cccovevvvecreiee 11-82

" Fast ldle ValVe .o 11-83
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Special Tools

~ Special Tools

Ref. No. Tool Number Description Q’ty Page Reference

@ A973X—-041 -XXXXX Vacuum Pump/Gauge 1 1 1-44, 114,
118, 120, 129,
137,140

©) KS-AHM-32-003 Digital Multimeter 1 11-21, 32, 37

® 07LAJ—PT3010A Test Harness 1 11-21

® 07LAJ—PT30200 Test Harness 1 11-131

® 07MAJ—PR70100 Test Harness 1 11-21

® 07JAZ—001 OOOA Vacuum/Pressure Gauge O-4 in. Hg 1 11-139, 140

@ 07406 —-0040001. Fuel Pressure Gauge 1 11-88 |
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& )
Component Locations <

Index
. Troubleshooting, page 11-62 Inspection, page 11-106
COOLANT TEMPERATURE
{TW) SENSOR
Troubleshooting, page 11-48
CRANK/CYL SENSOR
EGR VALVE Troubleshooting, page 11-46
Troubleshooting,
page 11-128
- l N\
N U
v I
! X )
g\ / T G2 \ﬂ—g: 2 INJECTOR
N\ Noooee- - 2 1 = E - RESISTOR
5 = @/ Testing, page 11-94
]
\ FRONT HEATED
: OXYGEN (02) SENSOR
Troubleshooting, page 1 1-32
INTAKE- AIR- TEMPERATURE
CONTROL BOX (TA) SENSOR T
page L1 Troubleshooting, page 171-52
EAR KNOCK SENSOR
THROTTLE FAST IDLE VALVE Troubleshooting, page 1 1-62
v Y ANGLE Inspection, page 11-83 REAR HEATED
4 SENSOR* OXYGEN {02) SENSOR
Troubleshooting, Troubleshooting, page 1 1-32
page 1 1-50 EACV
Troubleshooting,
page 1 I-70

MAIN RELAY
Relay Testing, page 11-104
Inspection, page 11-105

FUEL PUMP RELAY
Inspection, page 1 1-99

. ELECTRONIC c0N1"ROL UNIT (ECU)
Troubleshooting, page 1 1-26
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Component Locations

Index

AIR CLEANER
Disassembly,
page 11-112

AIR INTAKE:
DUCT

THROTTLE CABLE
Inspection/Adjustment, page | |-l 13
THROTTLE BODY installation, page 1 I-l 13

Inspection, page 11-1 14
Disassembly, page 1 I-1 16

FUEL CUT VALVES

\

TWO-WAY VALVE
Testing, page 11-140

FUEL FILLER CAP

CHARCOAL CANISTER
Troubleshooting, page 1 I-I 37

FUEL VAPOR HOSE

I1-4

FUEL PUMP
Troubleshooting, page 1 1-99
Testing, page 1 |- 02 FUEL FEED PIPE

Replacement, page 1 |- 02

FUEL FILTER
Replacement, page 11-97

PRESSURE REGULATOR
Testing, page 11-95
Replacement, page 11-96

FUEL RETURN PIPE

FUEL INJECTORS
Troubleshooting,

page 11-89
Replacement, page 11-92

!
FUEL TANK FUEL PIPE
Replacement,
page 1 I-1 08

Y
| \

G




System Description

Vacuum Connections

CONTROL
BOX
page 11-6

~
PURGE CONTROL
DIAPHRAGM
0O,
[®
S 6 |
—f ) CANISTER
CHAMBER ; )
VOLUME 8 ‘! )
CONTROL ") totwo.way
DIAPHRAGM —
. VALVE
L DASHPOT
¢ DIAPHRAGM
6 A, ] EGR VALVE ERONT OF
r( (. Troubleshooting, VEHICLE
/ page 1 1-128
EGR VALVE
y LIFT SENSOR
@) ,(’\ Troubleshooting.
N page 11-128
/
FUEL PRESSURE
REGULATOR
.
- {cont’d)
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System Description

Vacuum Connections (cont’'d)

Control Box

PURGE CUT-OFF
SOLENOID VALVE
Troubleshooting, page 11-137

I[EGR CONTROL
SOLENOID VALVE

Troubleshooting,
page 11-128
\_/
\_/
~J
%
Wy
CHAMBER
VOLUME
CONTROL
SOLENOID
VALVE
Troubleshooting,
page 1 1-120

AIR CHAMBER

11-6

CONSTANT VACUUM CONTROL (CVC)

VALVE
Troubleshooting, page 11-128

IMANIFOLD ABSOLUTE
(PRESSURE (MAP) SENSOR
~Troubleshooting, page 1 1-40




(1) FRONT OXYGEN (0Q2) SENSOR

(2) REAR OXYGEN {02) SENSOR

(3 MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR
(4) ELECTRONIC AIR CONTROL VALVE (EACV)
(6) FAST IDLE VALVE

(6) AIR CLEANER

(7) FUEL INJECTOR

(8) PRESSURE REGULATOR

(9 FUEL FILTER

(0 FUEL PUMP

@) FUEL TANK

@) DASHPOT DIAPHRAGM

(19 DASHPOT CHECK VALVE

@ CHECK VALVE

19 AIR CHAMBER

% CHAMBER VOLUME CONTROL SOLENOID VALVE
@) CHAMBER VOLUME CONTROL DIAPHRAGM
(9 PCV VALVE

49 EGR VALVE

@ CONSTANT VACUUM CONTROL {CVC) VALVE
@) EGR CONTROL SOLENOID VALVE

) CHARCOAL CANISTER

(9 PURGE CUT-OFF SOLENOID VALVE

(29 PURGE CONTROL DIAPHRAGM VALVE

(%) TWO-WAY VALVE




System Description
Electrical Connections

MAIN  RELAY

D-

FUEL PUMP
RESISTOR

oo @ 4 ’__\_Orz)j‘ij L W _)
SWITCH L | — —o%o—

i
1
> T
b— RELAY —
oNe
- 1
1
—_ »—¢ A25 1GP1 PGI A23 4)—«
I— ® ——¢ C1 16P2 PG2 A24 é——_«_
- ® -
ON_O— . <> C11 STS FLR1 A7 ¢-——
<:) 1 VSU FLR2 Asj)————
FUSES ———¢ A26 LG1 VEP D6 O
(1) CLOCK(7.5A)% ¥ : In the main
(2) No.9(120A)%x relay box QO B2 L62 INJECTOR
(8) ACG(S)(20A)X% X3 : In the main —— INJECTORS  RESISTOR
() 16 COIL(30A)K% fuse box - o
(5) No.2(15A) 0.
(&) No.5(10A)  EE—— == Bi1 CVL 1P INJ1 Al
(7) No.4(15A) i| CYL A
() No.7(7.54) | Fe=e==mem=== _<:> B12 CYL IM INJ2 A3
------ =—-¢ B13 CRNK 2P INJ3 A5
CRANK B
gaanki @ N e .m¢ B14 CANK 2M INJ4 A2
SENSOR N\,  Z&\. F====== =-¢ B15 CRNK 1P INJ5 A4
CRANK A
______ == B16 CRNK 1M INJG AB
TR TP EEEEAs --@9 CYL 2P
Il CYL B EACV
L e —=0 B10 GYL 2M EACV A9
SPEED SENSOR EIZ%QI'K ENGINE
c2 Vsp WARN A13 <'> U”O“
Q ES All O 0 -6
- EGR CONTROL SOLENOID VALVE
lgsﬁ%nsm” AT NP SW
P B7
g%%%ﬁ ! Q57 Ko PURGE CUT-OFF SOLENOID VALVE
| - \J) €7 MTCLS PGS A20 ]
&y &
MIT NEUTHAL M/T CLUTCH CONNECTOR BPS A14 oHA MBER VOLUME CONTROL
5 C8 SCS SOLENOID VALV
AUTO AIC  —
CONTROL RADIATOR AIC CLUTCH RELAY
UNIT FAN
controL [0 ACC A15
UNIT RADIATOR FAN RELAY
3 ACS FANCNT A18 (s
ENGINE ROOM FAN RELAY
C5 PDSW
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<>

IGNITER UNIT vy cow

D19 VCCt 1G No.1 A21

¢ D20 veee t 16 No.2 A22

T -4) b21 SG1 1 16 No.3 B8
+ b22 sG2 1G No.4 B®

=
L

MAP g
SENSOR : b17 PB G No.5 B4
«——(b)s PAOUT 16 0.6 B3 00
THROTTLE [ ,l) !
ANGLE ' D11OTH
SENSOR =
' [§] NEP C4 D
IGNITION 5—_"
TIMING O 08 1GADJ TCSTB €12
ADJUSTER
TCFC caj>—
EGR LT %3 ) b12 EGRL TQOUT C10 r{)—
TCINH C6 ¢—
ACCELERATOR
PEDAL ANGLE o—O) D6 GACP VREF D18 ﬂ)—
SENSOR
[H]
" TA SENSOR
ALTERNATOR D5 TA AFSA F1 I
D13TW AFSB F3
TW SENSOR
FAS Al6
a-—
o O D9 ACGF
=
ERONT A10 HTCNTF FRONT SPOOL REAR SPOOL
HEATED SOLENOID VALVE SOLENOID VALVE
0z SENSOR! ==h D14 05 F VTSF F5 o= <
VTSR F7 <'r~ O—"00—o
- A2 HTGNTR VIMF F2 X —
I"" ______ 'L"#' D16 0: R | VIMR F4 3
1
I REAR VALVE REAR VALVE
e = s I M
‘ RESSURE )
0z SENSOR! . SVITCH SWITCH
REAR  FRONT
KNOCK ~ KNOCK
SENSOR ~ SENSOR
A1 A3 AS A7 AD MTAIIAIS AIT A19 A21A23A25 B B3 BS B B¢ By @18 BIS| C©f €3 €5 €7 C¢ €| Df D3 D5 D7 Db D13 013 D15 D17 09§ D2 F F3 F5 F7 )
0000000000000|00000000[000000[0000C0000000 0000
0000000000000} 000000Q00|000C000|00000000000C [eNeNeNe]

=
A2 A4 A AB AT ATZ A4 AIO AI3A20A22A24 A28 B2 84 86 BO BI0BI2BI4 B1S €2 C4 €6 CB C10G12 D2 D4 DY D3 D10 D12 D¢ D18 D18 D20 D22 F2 B4 F6 RS (COnt’d)

TERMINAL LOCATION
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System Description

Electrical Connections {(cont'd)

G144
{ A \
DI 4 femmmm WHT s VW=
! A7
BLK/YEL
.
AL BLK N
GRN/WHT

11-10

-
D1 6 e RED/BLU e ————mm— e @—I
BLK/YEL
Al 2 fmwem= BLK/BLU % 31\:\
GRN/WHT o] _
SEABSEHEATED
CI56_C476 €500 C527 csaa b SENSOR
DI g pemwem YEL/WHT i ; YELIWHT YELIWHT =——d
DO b= GRN/WHT } GRNWHT GRNMWHT—— ]  WAP SENSOR
- WHT
017 WHT lr: WHT
| .
C160 C47Y c146
B{ 5 === ORN/BLU === === e
81 6 P WHT/BL e e mee e S CRANK A
B{ 1 == BLU/GRN svmmme - e
b1 2 F=z BLUVEL e e e e ——— S oA
B1§ jmmm= ORN/BLU s — —— e e————— e
B14 fm == WHT/BLU e s m S CRANK B
£} 8 [memm ORN s e e e———
B1i{) fum pmmeammen WHT s e e o —— — 9 oV 8
A26 hmmem BAN/BLK | -
_l_ CRANK/CYL SEnsC IR
0101 c108
D113 jm mem RED/WHT |
027 B — GENIWHT r ]| 7w seNsoR
130
D20 [mem YEL/WHT e * THROTT
D11 [ RED/YEL wimm Aﬁ?ﬂ L€
¥ r GRN/W HT e SENSOR
o E .
- C140
D|‘5 —REDIBLK— -1 TA CEMONR
GHNIWHI—-' -
C160 C4T1 C500 C527 - 533
'[ GRN/WHT 1 GRN/WHT wme IGNITION
; YELIWHT YEL/WHT emmee] TIMING
L BRN ADJUSTER
D8 BAN J-: BAN
L
L/‘ C161 C478
) )
(To 11-11) LF]




c?

D4
-}
D3

A9
A25
Ccl

c3

D9

-]
—

(M/

SPEED SENSOR

(From page 11-10)
C143
WHT
we WHTIGRN
— WHT/BLK
e WHT/BLY
e WHTIYEL
m— WHT/RED .
To No.1 IGNITION COIL: WHT
To No.2 IGNITION COIL - 1 T/G A N
To No.9 [IGNITION COIL et W H T /B L emseomemm
To No.4 IGNITION COIL ~tmmmmmmmmmns Y H T /B | |) s
To No.5 IGNITION COIL puusemmmmnus W H T (Y E | e
To No.6 [IGNITION COIL ~ehemseememmmmmmen W H T /R E [ s
BLK
BLK =
e -
. - Ct 3
G103
C119
wam YEL/RED
BLKIYEL
E BLK
(4] cl72

-.—..-:WHT%
e BRAN/WHT
mORN#

€132 C1M

FRONT
KNOCK SENSOR

REAR
KNOCK SENSOR

G101
c133
— BLU/RED '
we YEL/BLK { EACY
wmw YEL/BLK
i
cle1 (478 o4t
—_— [l | coomg Fan
BLU/BLK ol BLUBLK=—|  coNTROL UNIT
c412
= WHT/RED {]| ALTERNATOR
LT GRN
-‘r_ BLK NEUTRAL SWITCH

G101

(cont™d)
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System Description
Electrical Connections (cont'd)

— CI6L C476 C412 GAUGE ASSEMBLY
B7| -LT GAN 4 LT GRN .
(AIT) L e G Y W HT o] e}
e AN P
C425
{ [N} suiFT PosiTION
][] CONSOLE SWITCH
Clél C476
|y
(M/(% 7) PNK LI ?:E CLUTCH SWITCH
o [ -
| G401 C141
D12 w— WHTIGRN EGR VALVE
ggk’mTT— LFT SENSOR
CI59 c475 Cl66
I
= BLU/RED e
Fé : { BLU'RED_ ACCEL PEDAL
1 ;gh’mTT ANGLE SENSOR
Cle0 Cc471 cor
(| FRONT sPOOL
F5 veL VEL 1] soLENOID VALVE
Ci21
— (| REAR sPoOL ’
£7 BLUIYEL | BLUVEL == | SGLendD VALVE .
C159 ca75 c108
~ 1 FrONT
2 BLY petytrema | AT HES
GRN/
| swircH
122
] A
F4 | == BLU/BLK : BLU/BLK SENE TG
L GRN/WHT OlL PRESSURE
: | swirew
C458
CI56 C476 1
r GRN/WHT SERVICE CHECK
oF BLU L% BLU {| CONNECTOR
1 J
C159 C475 €469 C245 227
AI5 | === RED/BLY [% RED/BLU {_ RED/BLU == | AIC CLUTCH RELAY
Cl60 C471 o228
I | RADIATOR FAN
A1€ | m— BLUJRED 1 BLU/RED 1 BLURED=——|  HigH RELAY
Clel C476 c473 c249 C316
0t | == RED/GRN [: RED/GRN ['ﬁ RED/GRN AIC PRESSURE
£— BLK SWITCH

e - !
G302
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L

— ) C407 c524
—-—BLKIYEL—[I-—- BLKIYEL—{ 16 COIL FUSE (308)
C408 C523
YELIBLU—-I—I—— YELIBLU—-—{ ACG (S) FUSE (20A)
L
cl4s1 MAIN RELAY
T
)
C161 ca76 ’IL__I
. {L YEL/BLK e |
BLK/YEL e =
Y = ] —-’I—’W\FI
ol BLK/WHT BLK/WHT }
A GRN/BLK GRN/BLK ’0’6\—'
c160 471 OO I
~ BLKIYEL
A2:l - B L K BLK
C482
C49%F U E L P UMP RELAY
3 BLK/YEL_—d:—
G101 ! 1
e BLK/RE D e BLK/RED O~ Om
Al RED e RED = LR ]
C161 C478 YEL
C152
BLKIYEL :| FUEL PUMP
D6 p==m BLK/RED 1 RESISTOR
c478 C71 €773
BLKIREDﬂ,——BLK/RED 1 FUEL
_!)_ BLK 1 BLK PUMP
m -
' clel ca76 G403 G406
BLKIYEL —[: BLKIYEL—q No.2 FUSE (15A)
C404
BLK/YEL wamel | No.7 FUSE (7.5A)
YEL No.5 FUSE (10A)
o YEL No.5 FUSE {10A}
GAUGE ASSEMBLY
CI61rC476 Eﬂé&'&
Alll | = BLY ' BLU ﬂ| LIGHT
(To page 11-14)
—_

(cont’d)
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System

Description

Electrical Connections (cont’d)
(From page 11-13)
- C149
1 YEL/BLK wewweee]
INJECTOR
RESISTOR
C134
Sons RED /B LK senemame]
Al BRN No.1 INJECTOR
C135
RED/BLK |
Al -RrRED ! No.2 INJECTOR
G136
e R E D) /B LK ]
A5 ORN No.3 INJECTOR
C137
————HEDIBLK—I
A2 | =——WHT/BLU { No.4 INJECTOR
C138
—REDIBLK—|
A4 | wes BLK/RED ' | No.5 INSECTOR
C138
RED/BLK
No.6  INJECTOR
A YEL T 1 ’
€521
ossnmen BLK/YEL No.2 FUSE (154)
BLK/YEL No.2 FUSE (15A)
C532 CONTROL BOX
Cl60 c471 €500 c527 =1 EGR CONTROL
- - SOLENOID
All RED RED RED el VALVE
CHAMBE
L VOLUWME RODJM‘WOI.
Al4 feme RED/BLUY RED/BLU RED/BLU v SOLENOID VALVE
™ PURGE
CUT-OFF
A20 GRN i GRN GRN | SOLENOID VALVE
Clel C478 0468 C244
D1 e WHT/YEL [‘, WHT/YEL Eﬁ WHTI/YEL —-[ CLOCK FUSE (7.5A)
_/\
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© [
k \ k CI51
| TACHO METER
ot By 1 CONNECTOR
C161 C478 G496
BLU |
€495
RED/WHT e
Al8 PNK PNK
F1i e WHT/IGRN AIT
F3 [ WHT/RED gaINTTROL
C160 C471
L
D18 BLY BLU
- RED/YEL s
C158 C476
[} YEL/RED mmme|
c494
C160 C471 e RED/YE L e
I BLU
D5 je=m ORN/RED I ORAN/RED s
L e ( HT/BL K e
47 GRY 1CS
C1s8 C4re - CONTROL
€6 Jammmm WHT/BLK £499 UNIT
c12 aRy d
8 jmme= GRN/YEL GRN/YEL e
10 fmmem WHT/RED WHJ{GED—




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 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 SYSTEM PGM-Fi
MANIFOLD COOLANT INTAKE AIR|{ ATMO-
ey OXYGEN | ABSOLUTE | CRANKICYL |TEMPERA- Tﬁfg&m TEMPERA- | SPHERIC lglr;l_er;S_lFl SSESN%ID
SENSOR PRESSURE SENSOR TURE SENSOR TURE PRESSURE SIGNAL VALVE
SENSOR SENSOR SENSOR | SENSOR
SYMPTOM 26 30, 32, 36 40 46 48 50 52 54 56 6-15
(CHECK ENGINE NI N BT NS T N NI ST N
LIGHT TURNS ON R :: :: j: j[]: :@]: j[@]: :: :: j:
(0]~ CO0 or -(20- 3 ~[a0- or (54J- I . | - oo
CHECK ENGINE L, P OEEDD,  FERe 8O e o | oo | ot | ot e
LIGHT BLINKS ~Ce- A0 or -(a2)- G-~ PN LN P e )
[ENGINE WON'T START @ @ @
DIFFICULT TO START
ENGINE WHEN COLD @ @ @ | @
WHEN COLD
FASTIPEse ®
ROUGH IDLE @
IRREGULAR
IDLING WHEN WARM
RPM TOO @
e | @ ®
WHEN WARM
Rl 700
WHILE
WARMING UP @
FREQUENT
STALLING
AFTER ®
WARMING UP
MISFIRE OR
ROUGH @
o, | O ®
POOR FAILS
PERFORM- | EMSSION ® @
ANCE
LBieE ® ® ®

* If codes other than those listed above are indicated, count the number of blinks again. If the indicator is in fact blinking
these codes, substitute a known-good ECU and recheck. If the indication goes away, replace the original ECU.
. : When the Check Engine light and the self-diagnosis indicator are on, the back-up system is in operation.

Substitute a known-good ECU and recheck. If the indication goes away, replace the original ECU.
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PGM-FI IDLE  CONTROL FUEL  SUPPLY | EMISSION CONTROL
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Troubleshooting
-Self-diagnostic ~ Procedures

I.  When the Check Engine light has been reported on, do the following: .

1. Connect the Service Check Connector terminals with a jumper wire as shown (the Service Check-Connector is
located under the dash on the passenger side of the car).

1)

SERVICE CHECK CONNECTOR

2. Note the CODE: the Check Engine light indicates a failure code by blinking frequency. The Check Engine light can .
indicate any number of simultaneous component problems by blinking separate codes, one after another. Problem

codes 1through 9 are indicated by a individual short blinks. Problem codes 10 through 59 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.

Separate Problems:
Short

=HS[‘|QDE[Qb em CODE 1
S U e —

= See Problem CODE 3
= See Problem CODE 13

Long short
Simultaneous Problems:

MMrEe i = See Problem CODE 1 and 3

My —rrrL. = Sea Problem CODE 3 and 4
iy B TV - See Problem CODE 3 and 14
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. Il. ECU Reset Procedure

1. Turn the ignition switch off.
2; Remove the CLOCK fuse (7.5 A) from the main relay box for 10 seconds to reset ECU.

NOTE: Disconnecting the CLOCK fuse also cancels the radio preset stations and the clock setting. Make note of
the radio presets before removing the fuse so you can reset them.

MAIN RELAY

. BOX
IR

Final Procedure (this procedure must be done after any troubleshooting)
1. Remove the Jumper Wire.

NOTE: If the Service Check Connector is jumped the Check Engine light will stay on.
2. Do the ECU Reset Procedure.

3. Set the radio preset stations and the clock setting.

. {cont'd)
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Troubleshooting
. Self-diagnostic Procedures {cont’d)

”\?g:-g A!')I'ISF?NBI(.)I?\:I?S SYSTEM INDICATED PAGE
ECU 11-26
FRONT OXYGEN SENSOR 11-30
REAR OXYGEN SENSOR — v 11-30
g MANIFOLD ABSOLUTE PRESSURE (MAP SENSOR) 1 140
7 CRANK ANGLE A 1 146
5 COOLANT  TEMPERATURE (TW SENSOR) 11-48
7 THROTTLE ANGLE 11-50
a No. 1 CYLINDER POSITION A (CYL SENSOR) | 11-46
10 INTAKE AR TEMPERATURE (TA SENSOR) 11-52
12 EXHAUST GAS RECIRCULATION SYSTEM (EGR) 11-128
13 ATMOSPHERIC PRESSURE (PA SENSORL 11-54
17 ELECTRONIC AR CONTROL (EACV) 11-70
15 IGNITION _OUTPUT _ SIGNAL 11-56
16 FUEL INJECTOR 1189
17 VEFICLE SPEED SENSOR 1158
18 IGNITION . TIMING ., ARJUSTMENT 11-60
71 FRONT SPOOL SOLENOID VALVE 6-1 5
22 FRONT VALVE TIMING OIL PRESSURE SWITCH 6-17
23 FRONT KNOCK SENSOR 1162
30 AT FISIGNAL A 11-64
31 A/T FI SIGNAL B 11-64
35 TC STB SIGNAL 79-100
36 TCFC SIGNAL 19-102
4L FRONT OXYGEN SENSOR HEATER 11-32
42 REAR OXYGEN SENSOR HEATER 11-32
43 FRONT FUEL SUPPLY SYSTEM 11-36
a4 : REAR FUEL SUPPLY SYSTEM ' 11-36
45 ' FRONT FUEL METERING , 11-38
46 REAR FUEL METERING L 11-38
47 FUEL PUMP ' 11-99
51 REAR SPOOL SOLENOID VALVE 6-15
52 REAR VALVE TIMING OIL PRESSURE SWITCH 6-17
53 REAR KNOCK SENSOR 11-62
54 CRANK ANGLE B 11-46
59 No. 1 CYLINDER POSITION B (CYL SENSOR) 11-46

® If codes other than those listed above are indicated, verify the code. If the code indicated is not listed above, replace
the ECU.

® The Check Engine light may come on, indicating a system problem, when, in fact, there is a poor or intermittent elec-
trical connection. First, check the electrical connections, clean or repair connections if necessary.

® The Check Engine light and D indicator light may come on simultaneously when the self-diagnosis indicator blinks 6, 7
and 17. Check the PGM-FI system according to the PGM-FI control system troubleshooting, then recheck the D in-
dicator light. If it comes on, see page 14-52.

® The Check Engine light and TCS indicator light may come on simultaneously when the self-diagnosis indicator blinks
3, 5, 6, 13, 15, 16, 17, 35 and 36. Check the PGM-FI system according to the PGM-FI control system
troubleshooting, thenrecheck the TCS indicator light. If it comes on, see page 19-84.

e The Check Engine light does not come on when there is a malfunction in the A/T Fl signal. However, when the two ter-

minals of the service check connector are connected with a jumper wire and, the Check Engine light will indicate the
codes.
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. If the inspection for a particular failure code requires the ECU test harness, remove the seat back panels. Unbolt the ECU
bracket. Connect the ECU test harness. Then check the system according to the procedure described for the appropriate

code(s) listed on the following pages.

SEAT
BACK
PANELS

DIGITAL ~ MULTIMETER
003

. ///\\ KS—II\;]II—32—-

o[l

DIGITAL MULTIMETER
KS—~AHM-32-003

TEST HARNESS
07MAJ—PR70100

ECU
TEST HARNESS
07LAJ—PT3010A

r
A A3 AS AT A9 ATUAI3 AI5 AST A9 A21A23 42§ 81 B3 B85 B7 B9 BI1813B15 ¢1 €3 €5 G7 €9 Cri DY DI OS B7 D9 D11 D13 D15 D17 D1 D2t F1 F3 F5 F7
Q000000000000 |]0O00O00000|]0O0CO000O0O0|0O0C0DO00O0000CO0COY| 0000
Q00000000000 0|0000O0Q000C|I0OQ0O0O0O00]0OO0O0DOC0O00C0000O0 0000
A% A4 AB AB AIOATZASA ASATNA20A2ZA26A26 B2 B4 86 B8 B10 B12B14 816 C2 C4 C8 C5 C10C12 D2 D4 D6 DB DID D12 014 D16.018 D20 D22 F2 R4 F8 F8 {cont’d)
TERMINAL LOCATION
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Troubleshooting

= Self-diagnostic Procedures (cont’d)

CAUTION:

e Puncturing the insulation on a wire can cause poor or intermittent electrical connections.

e For testing at connectors other than the ECU 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

WIRE HARNESS

TERMINAL
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-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 beware: if yo y
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 atest, 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 flow to conflrm 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 through all your tests. You may need to road test the car to reproduce the failure or if the problem was a loose
connection, you may have unknowingly solved it while doing the tests. In any event, if the Check Engine light on the
dash does not come on, check for poor connections or loose wires at al! connectors related to the circuit that You are

troubleshooting.
@ Most of the troubleshooting flowcharts have you reset the ECU and try to duplicate the problem code. If the problem @ s

intermittent and you can't duplicate the code, do not continue through the flowchart. To do so will only result in confusiory
and, possibly a needlessly replaced ECU.

® “Open” and “Short” are common electrical terms. An open is a break in a wire or at a connection. A short is an ac-
cidental 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 flike ECUs), this can sometimes mean something works, but not the way it's sup-
posed to.

® [f the electrical readings are not as specified when using the ECU test harness, check the test harness connections

before  proceeding.
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PGM-FI Control System

System Description

INPUTS ELECTRONIC CONTROL  UNIT WTPUTS
CRANK/CYL Sensors )
MAP  Sensor Injectors
TW Sensor ! Mair|1 Relay (Flfel Pump)
TA Sensor Fuel Pump Relay
Throttle Angle Sensor Check Engine Light
Oxygen Sensors |Injector Timing and Duration i\ EACV
EGR Valve Lift Sensor > /I-\/C_t CorSp_rtessor Clutch  Relay
i gniter  Uni
Ygerﬂlféi '?’Pni?r?g %gjzgrter Electronic Idle Control |1/ Purge Cut-Off Solenoid Valve
Knock Sensers EGR Control Solenoid Valve
A/T Fl Signals Other Control Functions Chamber  Volume ~ Control ~ Solenoid  Valve
TCS Signals Radiator Fan Relay
Starter ~ Signal Engine Compertment Fan Relay
Alternator FR Signal Ignition  Timing Control VTEC Spool Valves
Air Conditioning Signal TCS Control Signals
A/T Shift Position Signal ECU Back-up Functions
M/T Neutral Switch Signal
M/T Clutch Switch Signal
Battery Voltage (IGN. 1)
Fuel Pump Terminal Voltage
VTEC Oil Pressure Switch
Signals

Injector Timing and Duration

The ECU 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.

Electronic  Air  Control o

Electronic Air Control Valve (EACV)

When the engine is cold, the A/C gompressor is on, the transmission is in gear (A/T only) or the alternator is charging, the ECU

controls current to the EACV t:)‘i maintain correct idle speed.
Ignition Timing Control
@ The ECU contains memories for basic ignition timing at various engine speeds and manifold pressures. Ignition timing
is also adjusted for coolant temperature.
e A Knock Control System is also used. When detonation is detected by the knock sensor, the ignition timing is
retarded.
Other Control Functions
1. Starting Control
When the engine is started, the ECU provides a rich mixture.
2. Fuel Pump Control
o When the ignition switch is initially turned on, the ECU supplies ground to the main relay which supplies current to
the fuel pump for two seconds to pressurize the fuel system.
e When the engine is running, the ECU supplies ground to the main relay which supplies current to the fuel pump.
e When the engine is not running and the ignition is on, the ECU cuts ground to the main relay which cuts current
to the fuel pump.

o Excellent engine performance is achieved through the use of VTEC (Variable Valve Timing and Lift Electronic Con-

trol System), intake manifold chamber control and discharge volume control of the fuel pump.

3. Fuel Cut-off Control
o During deceleration with the throttle valve closed, current to the injectors is cut off to improve fuel economy at
speeds over 1500 rpm.
e Fuel cut-off action also takes place when engine speed exceeds, 8,300 rpm regardless of the position of the
throttle valve to protect the engine from over-revving.
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4. AIC Compressor Clutch Relay
When the ECU receives a demand for cooling from the air conditioning system (compressor control unit), it delays
the compressor from being energized, and enriches the mixture to assure smooth transition to the A/C mode.

5. Purge Cut-off Solenoid Valve
When the coolant temperature is below 70°C {158°F), the ECU supplies a ground to the purge cut-off solenoid valve
which cuts vacuum to the purge control valve.

6. Chamber Volume Control Solenoid Valve (CVCSV)
When the engine rpm is below 4,800 rpm the CVCSV is activated by a signal from the ECU, intake air flows through
a smaller chamber, then high torque is delivered. At speeds higher than 4,800 rpm, both solenoid valves are deac-
tivated by the ECU, and intake air flows through the a larger chamber in order to increase airflow.

7. EGR Control Solenoid Valve (EGR CSV)
When the EGR is required for control of oxides of nitrogen (NOx) emissions, the ECU supplies ground to the EGRCSV
which supplies regulated vacuum to the EGR valve.

ECU Back-up Functions

1. Fail-Safe Function
When an abnormality occurs in a signal from a sensor, the ECU ignores that signal and assumes a pre-programmed
value that allows the engine to continue to run.

2. Back-up Function
When an abnormality occurs in the ECU itself, the injectors are controlled by a back-up circuit independent of the
system in order to permit minimal diving.

3. Self-diagnosis Function (Check Engine light)
When an abnormality occurs in a signal from a sensor, the ECU lights the Check Engine light and stores the failure
code in erasable memory. When the ignition is initially turned on, the ECU supplies ground for the Check Engine light
for two seconds.
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PGM-FI Control System
-Troubleshooting Flowchart ECU

Check Engine light never comes
on (even for two seconds) after
ignition is turned on.

. . NO
Is the oil pressure light on? { Inspect No. 5 fuse.

YES
Turn the ignition switch OFF. < Is No. 5 fuse OK? >N0 Replace fuse.
YES
Connect the ECU test harness : .
Repair open in YEL between
between the ECU and connector
No. 5 f ly.
(page 11-21). 0. 5 fuse and gauge assembly

_ Al3
0000000000000 00000000]000000[00000000000
0000000000000]006000000}000000]00000000000

Connect AI3 terminal to body
ground.

Turn the ignition switch ON.

= Replace the light
NO bulb.

- Repai In BLU
I's Check Engine light on? Vﬁezlrbgf\;geﬁ ECU
(A13) and gauge
YES assembly.

)

A23

0000000000000 ]00000000{ 000000 00000000000
Q00000000009 ® | P000C0000]000000] 00000000000

LU 1
) ., A24A26B2 -
Measure voitage between body Loss than 1 V?
ground and the following ter- I
minals individually: @  A23, ®A24, =
o A2B,*B2.

Repair open in wire

s there | han 1 \2 NO between ECU and in-
s there less than ! take manlfold (G101)

YES that had more than IV.

Substitute a known-good
ECU and recheck. If symp-
tom/ indication goes away,
replace the original ECU.
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— Check Engine light stays on
after two seconds.

| Turn the ignition switch ON.

Connect the service check con-
nector with a jumper wire.

Does Check Engine light YES
indicate any CODE?
NO

Remove the jumper wire from
the service check connector.

Try to start the engine.

YES
< Did the engine start? e

NO

Remove and inspect the 20 A
(ACG) fuse in the main fuse box.

Is the fuse OK?

-

YES

“ (To page 1 1-28)

: NO

NOTE: If the service check connector is jumped
the Check Engine light will stay on.

Go to troubleshooting proce-
dures (page 11-20).

Measure voltage between BLU
1 (+) terminal and GRN/WHT (-}

terminal on service check ¢on-

nector.

< Is there approx 5V?

: YES

II NO

Turn the ignition
switch OFF.

v st,, »,to body ground in
Dls%?_rlr'r%%e n%twgen the ECU (C9)
and service qheck connector.

O

n
nector from the ECU.

Substitute a known-good ECU
and recheck. If symptom/indica-
tion goes away, replace the
original ECU.

—=

Turn the ignition
switch ON.
|
Is the Check Engine §
light ON?
YES

Repair short to body
ground in BLU wire be-
tween the ECU (A13)
and Check Engine
light.

Replace the fuse.

{cont'd)
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PGM-FI Control System

— Troubleshooting Flowchart

(From page 1 1-27)

Inspect the IG COIL {30 A) fuse
in the main fuse box.

L NO
< Is the fuse OK?

YES

Turn the ignition switch ON.

Disconnect the 3P connector of
each sensor one at a time:

. MAP sensor

. EGR valve lift sensor

. Accelerator pedal angle sensor

YES

Connect the service check con-
nector with a jumper wire.

— ECU (cont'd)

Replace the fuse.

.. NO Replace the sensor that caused
Does_Check Engine light the light to go out upon its
remain ON? disconnection.

|
D19

00000000
00000000

000000
000000

Disconnect the 3P connector of ’]-
each sensor one at a time:

. Throttle angle sensor

. Ignition timing adjuster

NO

Turn the ignition switch OFF.

Remove the jumper wire from
the service check connector.

Connect the ECU test harness.
Disconnect the “D” connector
from the ECU only, not the
engine wire harness (page
11-21).

Check for continuity between
body ground and the following
terminais; D19, D20.

I
(To page 11-29)

\
Does Check Engine light YES Replace the throttle angle sensor
indicate CODE 7 or 18? or ignition timing adjuster.

00000000060
00000000000
!

D20 J_

-  —
Continuity




(From page 11-28)

< Does continuity exist?

NO

Reconnect all the connectors.
Reconnect the “D” connector to
the ECU.

Turn the ignition switch ON.

Measure voltage between A26
() & tthee following: €1 (#) ang
A25 (+).

Is there battery voltage?

YES

Substitute a known-good ECU
and recheck. if symptom/indica-
tion goes away, replace the
original ECU.

YES

NO

Repair short to body ground in
YEL/WHT wire between ECU
(D19, D20) and throttle angle
sensor, EGR valve lift sensor
MAP sensor, Ignition timing Ad-
juster and Accelerator Pedal
angle sensor.

— Repair open in YEL/BLK wire
between ECU (A25, C1) and
main relay.

— Check main relay and wiring
connectors at main relay.
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i: :‘:!]: Self-diagnosis Check Engine light indicates code 1: A problem in the Front Oxygen {Oz2) Sensor circuit.
~ | N | - . . . . - . . .
Self-diagnosis Check Engine light indicates code 2: A problem in the Rear Oxygen (Oz2) Sensor circuit.
(=)~ (2]~
1

i ~
The oxygen sensors, detects the oxygen content in the exhaust gas, and input the ECU. In operation, the ECU receives the signals from
the sensors and varies the duration during which fuel is injected. The oxygen sensors are combined with a heaters, The heaters stabilize
the sensors output. The oxygen sensors are installed in the exhaust manifolds.

SENSOR
ZIRCONIA
ELEMENT TERMINAL

VOLTAGE (V) | 8TOICHIOMETRIC

S AIR-FUEL  RATIO
-

HEATER
HEATER e
TERMINAL
| | '
:: :m: or \L_é:]/ RICH « AIR- + LEAN
P - FUEL
-~ -~ ~
T~ i S0 RATIO

= Check Engine light has been
reported on.

= With service check connector
jumped (page 11-18), CODE
1 (Front O2 sensor) and/or 2
(Rear 02 sensor) are in-
dicated.

1

Do the ECU Reset Procedures
{page 11-18).

Warm up engine to normal oper-
ating temperature (cooling fan
comes on).

Run engine for 80 seconds.

Road test with the transmission
in 4th gear, starting at 1200 rpm
accelerate using wide open
throttle for at least 5 seconds.
Then decelerate for at least 5
seconds with the throttle com-
pletely closed.

intermittent failure, system is OK
at this time. Check for poor con-
nections or loose wires at the 02
sensors €144, C148.

Is Check Engine light on and does
it indicate CODE 1 or CODE 27

YES

Go to page 11-38 and perform
test for CODE 43 or CODE 44.
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PGM-FI Control System

Troubleshooting Flowchart —- Oxygen Sensor Heater

\é/\ L Self-diagnosis Check Engine light indicates code 41: A problem in the Front Oxygen {02) Sensor '
g \ ~

=) Heater circuit.

T\ Heater circuit.

~ o~ . . ) ) N .
_ __Self-diagnosis Check Engine light indicates code 42: A problem in the Rear Oxygen {02} Sensor
e O
]

~ Vo~ - ~_! -
—(&&)- -]~ or -[42])-
e i ~ ] ~ -~ | ~

FRONT:
1 DIGITAL MULTIMETER
— Engine is running. A B KS-AHM-32-003
= Check Engine light has been \" 10—20 0
reported on, Wwith service
check connector jumped

(page 11-18), CODE 41
and/or 42 are indicated.

Do the ECU Reset Procedures
(page 11-19).

Start the engine
Intermittent failure,
T NO system is OK at this
is Check Engine light on and time (test drive may be
does it indicate CODE 41 or necessary).
427 -
Chepk for poor con REAR:
YES nections or loose wires
at 02 sensor Cl44,
Cl48 and ECU.
Stop the engine
Disconnect the 4P connector
from the Q2 sensor.
Measure resistance between ter-
minals C and D on the Q2 sensor.
MULTIMETER
NO 10-20 @
< Is there 10—200? >———— Replace 02 sensor.

YES

(Page 1 1-33) .




(From page 1 1-321

Check for continuity to body
ground on each terminal on the
02 sensor.

YES
Does continuity exist? Replace 02 sensor.
‘NO
02 SENSOR
Check for continuity between 45 Nem
terminal A and terminals C and D (4.5 kg-m, 33 Ib-ft)
individually. REAR
T 02 SENSOR
YES 45 Nem
< Replace 02 sensor. * (4.5 kg-m, 33 Ib-ft)
NO
Turn the ignition switch ON. ¢
‘!h;!!‘i‘“‘\“l
Measure voltage between \%
BLK/YEL {+) terminal and BLK {~—} O
or BLK/BLU (=)* terminal.
#: REAR
YES !
: Disconnect the “A” connector
Is there battery Voltage? from the ECU
NO
Measure voltage between I Measure voltage between I
BLK/YEL (+) terminal and body BLK/YEL (+) terminal annd BLK (—) *. REAR
ground. or BLK/BLU (-)* terminal.
— 1 |
YES Repair short in BLK or
Is there battery voltage? BLK/BLU* wire bet-
ween ECU (A10 or
NO A12*) and front 02
sensor.
— Repair open in BLK/
NO YEL wire between

ds’\t h e r e battery voltage?
YES

Turn the ignition switch OFF.

(To page 1 1-34)

the Q2 sensor and
Main Relay.
— Replace blown No.
2 fuse (15 A) in the
dash fuse box. J

Substitute a known-good ECU
and recheck. If symptom/indica-

tion goes away,
original ECU.

replace the

{cont’d)
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-Troubleshooting Flowchart = Oxygen Sensor Heater (cont'd)

(From page 1 1-33)

Reconnect the 4P connector to
02 sensor.

|
| A23| -

Connect the ECU test hamess |BATTERY [0000000000060]000000600]0606600] 66000000000
“A” connector to the engine VOLTAGE| 0000900000000 00000000} 000000]00000000000

wire harness only, not the ECU. A10 (';'))\12 (+)*
(page 11-21) I Y *: REAR

Turn the ignition switch ON.

*: REAR
Measure voltage between A10
(+)or Al 2 {+) * terminal and A23
{—) terminal.
NO Repair open in BLK or
N BLK/BLU* wire be-

< Is there battery voltage?
tween ECU (A10) and

YES front 02 sensor.

Substitute a known-good ECU
and recheck. If symptom/indica-
tlon goes away. replace the
original ECU.
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PGM-FI Control System

- Troubleshooting Flowchart ~— Fuel Supply System

'\il/ \/ Self-diagnosis Check Engine light indicates code 43: Most likely a problem in the Front Oxygen {0Q2)
P N /—», Sensor circuit or a problem in the Front Fuel Supply System.
\/ :: Self-diagnosis Check Engine light indicates code 44: Most likely a problem in the Rear Oxygen (O2)
P - - T~ Bensor circuit or a problem in the Rear Fuel Supply System.

NOTE: If 43 or 44 code are accompanied by the Check Engine light and

N
- N ~_
___ - - - i ili -
/\ /\ or /\ poor driveability, go to page 1 1-86 Fuel Supply System.

= Check Engine light has been
reported on.

- With service check connector
jumped (page 11-18). CODE
43 and/or 44 are indicated.

— or continued from code 1 or
2.

]

Do the ECU Reset Procedures
(page 11-19).

[
Warm up engine to normal

operating temperature (cooling
fan comes on).

Hold engine at 3,000 rpm for 2
minutes.
(AIT: Transmission is D or @ )

| Intermittent failure, system is OK
NO at this time (test drive may be
necessary).

Check for poor connections or
loose wires at 02 sensor C144,
YES 1 Cl48 and ECU.

Is the Check Engine light on and
does it indicate CODE 43 or
447

Turn the ignition switch OFF. J

Connect the ECU test harness
between the ECU and connector
{(11-21).

With the ignition switch OFF, NOTE:

wait for at least two minutes. ® Use DIGITAL MULTIMETER (KS-AHM-32-003) or
| equivalent.

Install a jumper wire on the ECU ® Use 2 Volt range.

test harness between A10 and

A26 (front): or AI2 and A26

(rear).

Turn the ignition switch ON.

| 0000000000000 000000001 000000 00000000000

Measure voltage between D14 Q00000000000 P | 00000000} 000000]000000PHO00
{+) (flfom)d szlglfi_)('*) (re_ar)l ter- A28 (-) Voltage should start at D14 {+) D16 {+)
minal and A L ermina s 0.4-0.5 V when the

soon as the ignition switch is ignition switch is first

turned on.

turnedon. anddecrease
to below 0.1 Vin less

than two minutes.

T
(To page 1 1-37)

1
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(From page 1 1-36)

Is there 0.1 V or less when the
ignition switch is first turned
on?

NO

YES

Disconnect the 4P connector
from the O2 sensor.

Measure voltage at the engine
wire harness side of "the” Q2 séri-
sor connector between A (+) andl
B (-).

( Is there more thar 0.1 V?Z P

NO

Repair open in WHT (front) or
RED/BLU (rear} wire between
ECU (D14 or D16) and 02 sen-
sor.

YES

FRONT:

0000000000000 0OO0OOOOOO O0OOOOOO 0OOOOOOOOOOO
0000000000009 00000000 000000 OOOOOOQQOOO

Disconnect the 4P connector
from the O2 sensor.

Measure voltage between D14
(+) (front) or D16 (+) (rear) ter-
minal and A26 () terminal.

< Is there more than 0.1 V?

NO
I

Disconnect the ’D’’ connector
from the engine wire harness.

Measure voltage between D14
(+) {front) or D16 (+) (rearr) ter-
minal and A26 (—) terminal.

< Is there more than 0.1 V?
NO

Substitute a known-good ECU
and recheck. if symptom/indica-
tion goes away, replace the
original ECU.

Replace 02 sensor.

DIGITAL MULTIMETER
KS—AHM-32—-003

A26 {-)

L. Voltage should start at
0.4—0.5 V when the ignition
switch is first turned on. and
decrease to below 0.1 V in
less than two minutes.

D14 (+) D16 {+}
[

YES
Replace 02 sensor.
Repair short in WHT
YES | (front) or RED/BLU
{rear) wire between
ECU (D14) and O2 sen-

sor.

KS-AHM

DIGITAL MULTIMETER

-32 —003
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T

PGM-FI Control System

— Troubleshooting Flowchart =— Fuel Metering System

~—~—~ Self-diagnosis Check Engine light indicates code 45: Most likely a problem in the Front Fuel Metering

~_L -
‘— /: System.
~ 1 ~ t

| |
:::: Self;djagposis._Check Engine light indicates code 46: Most likely a problem in the Rear Fuel Metering
AN -7 System.

S

~ i | - ~ 1 -
(=] --(45 )~ or —(46];
- ) ~ | ~ SN

wn Check Engine light has been
reported on.

- With service check connector
jumped (page 11-18), CODE
45 and/or 48 are indicated.

-

« Road Test
~— Place the gear shift or selector lever in 3rd gear (M/Tor D
position (A/T), cruise at exactly 35 mph for at least 10

seconds.
Do the ECU Reset Procedures ~ Remove your foot from the throttle until the vehicle decels
(page 11-19). below 30 mph.
- Accelerate to 35 mph and cruise at exactly 35 mph for at least
10 seconds.

. 1 ~ The cruise/decel procedure must be repeated 10 times.
Start the engine [ «— Stop the vehicle, and turn off the ignition switch.

- Start the engine.

= The cruise/decel procedure must be repeated 5 times.

Warm up engine to normal

operating temperature (cooling
fun comes on).

Do the Road Test. «

YES
Does Check Engine light indicate Turn the ignition switch OFF.
CODE 45 and/or 467

NO

Relieve fuel pressure (page
1 1-91).

Attach the fuel pressure gauge
and measure the fuel pressure at
idle (page 11-92).

See page 11-101 for
Is the pressure less than 230 NO . fuel filter replacement
kpa? and page 11-106 for

I YES fuel pump inspection.

Substitufe a known-good MAP
Sensor.

) . ) o Do the ECU Reset Procedures
Intermittent failure, system is OK {page 11-19).

at this time.
‘ l

Do the Road Test. ¥

|
{To page 1 1-39)
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(From page 1 1-38)

Does Check Engine light
indicate CODE 45 and/or
46?

YES

Substitute injectors with known-
good ones as indicated.

Do the ECU Reset Procedures
(page 1 I-1 9).

Do the Road Test. *

|

Does Check Engine light indicate NO
CODE 46 and/or 467

YES

Inspect fuel line between the fuel
filter and the fuel injectors for
restrictions.

< Any restrictions found?
NO

Substitute a known-good ECU
and recheck. i symptom/indica-
tion goes away, replace the
original ECU.

NO

YES

Replace the MAP sen-

sor.
INDICATION SUBSTITUTE
CODE 45 3 front injectors
CODE 46 3 Rear injectors
CODE 45 and 46 | 6 injectors

Replace the injectors
as indicated.

Remove restrictions.
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PG M- FlI Control System

-Troubleshooting Flowchart ——— MAP Sensor
~ b o~ - ) ) ) ) N . . B .
. . ”_ Self-diagnosis check Engine light indicates code 3: Most likely an elektrical problem in the Manifold Absolute
/\ /[?:\Pressure (MAP) Sensor system. .

1
::\@: Self-diagnosis check Engine light indicates code 5: Most likely mechanical problem (broken hose) in the Manifold
—— \\_/ = Absolute Pressure (MAP) Sensor System.

The MAP sensor converts manifold absolute pressure into electrical signals and inputs the ECU.

VACUUM
SILICON CAVITY OUTPUT

DIAPHARAGM VOLTAGE
\ yd

0 1) 10 15 20 25 30 (n. Hg) GAUGE

100 200 300 400 600 600 700 (mm Hg) READING

-~ Englne Is warm and running.

= Check Engine light has been
reported on.

- With service check connector
jumped (page 11-18), CODE
3is indicated.

Do the ECU Reset Procedures
(page 1 1-19).

Start the engine and allow it to
idle.

Intermittent failure,
system is OK at this
time (test drive may be

Is Check Engine light on and NO necessary).

does it indicate CODE 37 Check for poor con-
nection or loose wires

YES at MAP sensor C534
and ECU. CONTROL BOX

Turn the ignition switch OFF.

Disconnect the 3P connector
from the MAP sensor.

Turn the ignition switch ON.

(To page 11-41) .




X )
5V?
(From page 11-40)
| D19 (+) D21 ()
Measure voltage between YEL/ 5000000000000 00000000 000000 000000000bD
WHT (+)} terminal and body 0000000000000 00000000 000000 00000000000
ground.
T
| \YES Measure voltage between YELI
< Is there approx. 5V? WHT (+) terminal and GRN/WHT
__/ {—) terminal.

|NO

‘ Is there approx. BV? )-@———— Repair open in GRN/
WHT wire between

VES ECU (D21) and MAP
I sensor.

Connect the ECU test harness to
the ECU only, not to the engine
wire harness (page 11-21). |

Measure voltage between D19
(+} terminal and D21 (-) ter-
minal.

Is there approx. 5 V? YES

1 NO

Measure voltage between WHT
(+) terminal and GRN/WHT (~}
terminal.

Repair open in YEL/WHT wire
between ECU (D19) and MAP
sensor.

Substitute a known-good ECU
| and recheck. If symptom/indica-
tion goes away, replace the
arignal ECU. Repair open or short in
WHT wire between
ECU (D17) and MAP

sensor.
NO If wire is OK, substi-
< Is there approx. 6V? >—_‘ tute a known-good
YES ECU and recheck. If
prescribed voltage is
Turn the ignition switch OFF. now available, replace
the original ECU.

Reconnect the 3P connector to
the MAP sensor.

Connect the ECU test harness
between the ECU and connector
(page 11-211.

Turn the ignition switch ON.

(To page 11-42)
(cont'd)
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PG M - Fl Control System

-Troubleshooting Flowchart

—— MAP Sensor (cont'd)

(From page 11-41]

minal.

Measure voltage between D17
{(+} terminal and D21 (-} ter-

3ve
1
D17lT)q21(—)

0000000000000 | 00000000
0000000000000 00000000

000000
000000

00000000000
00000000000

< Is there ap

prox. 3V ? ;>ﬁ2______,

Replace MAP sensor.

YES

Substitute a
ECU and rechec

indication goes away, replace
the original ECU.

known-good
k. If symptom/

11-42




{cont’d)
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PGM-FI Control System

= Troubleshooting Flowchart —— MAP Sensor (cont’d)
~ | - ~ | ~
= T N

— Check Engine light has been
reported on.

= With service check connector
jumped (page 11-18), CODE
5is indicated.

Do the ECU Reset Procedures
(page 1 1-19).

‘ Start the engine and keep engine ‘

rpm at idle.
-Intermittent failure, system is
OK at this time (test drive may
Is Check Engine light on and does \NO Cl;e Ir(]ecessary). h )
it indicate CODE 57 -Check vacuum hoses, pipes
and connections.
YES —Make sure all connectors are
secure.
Stop the engine. #4 HOSE CONTROL
BOX

Disconnect #4 hose from the \
throttle body, connect vacuum

pump to the hose and apply

vacuum.

VACUUM PUMP/
GAUGE
A973X-041 -XXXXX

. NO Connect a vacuum pump to the
Does it hold vacuum? MAP sensor and apply vacuum.

YES

NO
< Does it hold vacuum? / Replace MAP sensor.

YES

Replace #4 hose.

Connect a T-fitting from a
vacuum gauge between the
throttle body and MAP sensor.

(To page 11-45)




(From page 1 1-44)

Start the engine.

) NO
Is there manifold vacuum?

YES

Stop the engine.

Connect the ECU test harness
between the ECU and connector

(page 1 1-21).

Turn the ignition switch ON.

Measure voltage between D17
{+) terminal and D21 {-} ter-
m i n al

<

YES

Start the engine and allow it to
idle.

< Is ‘there approx. 1 V? D%

YES

NO

Substitute a known-good
ECU and recheck. If symp-
tom/indication goes away.
replace the original ECU.

- Remove restriction from
throttle body.

3ve

D17 (+)1 D21 (-)

| |
00000000006

0000000000000
Q000000000000 00000000

000000001 000000
000000

00000000000

Is there approx. 3V ? >'L——-’ Replace the MAP sensor.

Replace MAP sensor..
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PG M - Fl Control System

— Troubleshooting Flowchart

~ L

CRANK/CYL Sensor

-~
—— —( 4 ] Seifdiagnosis Check Engine light indicates code 4 A problem in the circuit of the CRANK A Sensor.
L iy

- 1 ~

~__' ..~ Self-diagnosis Check Engine light indicates code 54: A problem in the circuit of the CRANK B
ke

— Sensor.
~

~_ i N1 -
- — :@: Self-diagnosis Check Engine light indicates code 9: A problem in the circuit of the CYL A Sensor.
~ y TN t

~ | N !

-~ ~ ]

_
* —— —— Self-diagnosis Check Engine light indicates code 59: A problem in the circuit of the CYL B Sensor.
{

The CRANK sensor determines timing for fuel injection and ignition of each cylinder and also detects engine RPM. The CYL sensor
detects the position of No. 1 cylinder for sequential fuel injection to each cylinder.

CRANK PICK-UP
coLB

~ | PN i P | P ! 7 ~ ] -~
_.__[ 4 —(54 —| 9 _J-or—{ 59 -
AN TN TN s T

= Check Engine light has been
reported on.

= \With service check connector
jumped (page 11-18), CODE
4. 54, 8 andlor B9 are in-
dicated.

Do the ECU Reset Procedures
(page 11-19).

CRANK PICK-UP
COIL A

CYL PICK-UP
coiLB

CYL PICK-UP
COIL A
Start the engine.
Intermittent failure,
system Is OK at this
is Check Engine light on NO time (test drive may be

and does it indicate CODE
4, 54, 9 or 597

YES

Stop the engine.

necessary).

Check for poor con-
nections or loose wires
at CRANK/CYL sensor
connector Cl48 and
ECU.

Disconnect the 8P connector
from the CRANK/CYL sensor.

(To page 1 1-47)




&
(From page 1 1-46) ..
SENSOR ECU WIRE
) SENSOR [CODE FTERMINAL |TERMINAL [COLOR
Measure resistance between ter-
minals of the indicated sensor CRANK B 2 A B15  |ORN/BLU
_ | B B16 WHT/BLU
CRANK B 54 C B14 WHVBLU
NO Replace the CRANK/ D B13  |ORN/BLU
Is there 650-850 @ CYL sensor (page G B12 BLU/YEL
6-27) CYL A 9
YES ‘ H Bl  |BLU/GRN
E B9
CYLB 59 ORN
F B10 WHT
Check for continuity to body
ground on A-H terminals in-
dividually.
YES Replace the CRANK/
Does continuity exist? CYL sensor (page
6-27).
NO
r--r-"1a-A
Reconnect the connector. CRANK: B—a
o [}
1 B1?.P15|
0000000000000[0000¢006] 00000 00000000000
Connect the ECU test harness to 0000000000000 OOOO?O?‘ ?OOOOO OOOOOOOOO‘OO
the engine wire harness only, not 1 B14 816 , 650850 0?7
to the ECU (page 1 1-21). . Lot o d
CYL: B~y = -+
v A e—A
| BoIB1T
Measure resistance between ter 0000000000000 000:06:(')0'0 000000§ 00000000000
minals of the indicated sensor on 0000000000000 000:0 : O:O 000000] 000000000900
ECU test harness.
- 1B101B121
*see table 650-860 07 =

<

NO
Is there 650-850 7 :>—

YES

Check for continuity to body
ground on B15, B13, B11 or B9
terminals.

Does continuity exist?

<

/

NO

Substitute a known-good ECU
and recheck. If symptom/indica-
tion goes away, replace the
original ECU.

Repair open in the in-
dicated sensor wires.
*see table

YES Repair short in the in-
dicated sensor wires.

*see table
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il IWE B W OWEIEwE W J— ="

-Troubleshooting Flowchart ———TW Sensor
~ ! N ! P
—«—— — - Self-diagnosis Check Engine light indicates code 6: Most likely a problem in the Coolant Temperature {TW} Sen-
SN S . sor circuit.

The TW sensor is a temperature dependant resistor (thermistor). The resistance of the thermistor decreases as the coolant temperature

increases as shown below.

~

@@ (-
| ~ - | ~

P

- Check Engine light has been
reported on.

=~ With service check connector
jumped (page 11-18). CODE
@ is indicated.

Do the ECU Reset Procedures
(page 11-19).

Turn the ignition switch ON.

Is Check Engine light on and does
it indicate CODE 67

1 YES

NO

Warm up engine to normal oper-
ating temperature (cooling fan
comes on).

Turn the ignition switch OFF.

Disconnect the 2P connector from

the TW sensor.

Measure resistance between the 2
terminals on the TW sensor.

< Is there 200—400 Q ?

YES
(To page 1 1-49)

NO

RESISTANCE

(kQ) 2

oI\
5.1
1
05

p ot1dy, | v
THERMISTOR -20 0 20 40 60 80 100120 (°C)

-4 32 68104140176 212 248 (°F)
COOLANT TEMPERATURE

intermittent failure, system is OK
at this time (test drive may be
necessary).
Ctieck for poor connections or
loose wires at TW sensor CIl08
and ECU.

Replace TW sensor.




TW SENSOR

(From page 1 1-48)

Turn the ignition switch ON.

Measure voltage between RED/
WHT and body ground.

GRN/WHT

e

Measure voltage between RED/
\YES I WHT {+) terminal and GRN/WHT

RED/WHT

Is there approx. 5V ? (—) terminal.
NO
NO Repair open in
Is there approx. 5V ? GRN/WHT  wire bet-
< PP yd ween ECU (D22) and
YES TW sensor.
Substitute a known-good ECU
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECU.
AlT only
i...._....___.-.._._..._......__.._ __________ 1
Disconnect the 22P connector
from the A/T control unit.
| i
] YES
< Is there approx. 5V? - Replace the A/T control unit. |
| / |
S L
Cannect the ECU test harness to 5V?
the ECU only, not to the engine :
wire harness (page 11-21). b13 (+)
| 0000000000000} 00000000] 000000 00000000000
0000000000000 | 00000000} 000000 0000000000
Measure voltage between D13 - )
(+) terminal and D22 () ter- 6% (—f
minal.

YES Repair open in RED/WHT wire
< Is there approx. 5V? >— between ECU (D13}, A/T control

unit and sensor.

NO

Substitute a known-good ECU
and recheck. If symptom/indica-
tion goes away, replace the
original ECU.
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-Troubleshooting

Flowchart

~ LN -
—-—-—[Z'-— Self-diagnosis Check Engine light indicates code 7: Most likely a problem in the Throttle Angle Sensor circuit.
- | ~~< ~

Throttle Angle Sensor

The throttle angle sensor is a potentiometer. It is connected to the throttle valve shaft. As the throttle angle changes, the throttle angle

sensor varies the voltage signal to
@ O
e | ~ -~ | ~

the ECU.

-~ Engine is running.

= Check Engine light has been
reported on.

= \With service check connector
jumped (page 11-18), CODE
7 Is indicated.

Do the ECU Reset Procedures
(page 11-19).

Trun the ignition switch ON.

Is Check Engine light on and does
it indicate CODE' 77

YES

NO

Turn the ignition switch OFF.

the 3P connector
throttle angle sensor.

Disconnect
from the

Turn the ignition switch ON.

Measure voltage between YEL/

WHT (4) terminal and GRN/WHT

{—) terminal.

< Is there approx. 5V ?

YES

(To page 1 I-51)

d

\NO

BRUSH

" ulr

OUTPUT VOLTAGE

RESISTOR
"

BRUSH

} HOLDER

Bfocmm e e

g

W)

i
|
|
i
|
i
i
|
|
|
!

THROTTLE

Intermittent failure, system is OK
at this time (test drlve may be
necessary).

Check for poor connections or
loose wires at throttle angle sen-
sor Cl 30 and ECU.

FULL OPENING
THROTTLE

YEL/WHT

GRN/WHT

THROTLE ANGLE SENSOR

Measure voltage between YEL/
WHT (+) terminal and body
ground.

(To page 11-51)




(From page 11-50)

Turn the ignition switch OFF.

Reconnect the 3P connector.

Connect the ECU test harness
between the ECU and connector
(page 1 1-21).

Turn the ignition switch ON.

(From page 1 1-50)

Is there approx. 5V ?

<

NO

: YES

[ Turn the ignition switch OFF.

Repair open in GRN/
WHT wire between
ECU {D22) and throttle
angle sensor.

Connect the ECU test harness
between the ECU and connector
{page 11-21).

Turn the ignition switch ON.

Measure voltage between D20
(+ ) terinal and D22 (~) terminal.

Is there approx. 5V ?

NO

. YES

Substitute a known-good
ECU and recheck. If pre-
scribed voltage is now avail-

Repair open in YEL/
WHT wire between
ECU {D20) and throttle
angle sensor.

Measure voltage between D11(+) able, replace the original
terminahanduD2 2 4>~ ~ preninahal. ECU.
5000000000000 ]00000000[ 000000} 00000000000
0000000000000 ]| 00000000 000000 00000000000
LB}
. D20 (+) D22 (-)
5V?
D11 {4} |
L
0000000000000000000000|000000]006000000000 | 05V atfull close throttie?
0000000000000 | 00000000 }000000]|0000000000¢ | 48V 8tfull open throttie?
D22 i-)
Is voltage 0.5 V at full close A/T only

throttle, and 4.8 V at full
open throttle?

NOTE: There shouid be a
smooth transition from 0.5 V
to 4.8 V as the throttle is
depressed.

| ves

NO

Substitute a known-good ECU

and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECU.

Disconnect the 22P connector
from the A/T control unit.

Is voltage 0.5 V at full close
throttle, and 4.8 V at full
open throttle?

NOTE: There should be a
smooth transition from 0.5 V
to 4.8 V as the throttle is
depressed.

YES

— Replace throttle
angle sensor.

= Repair open or
short in RED/YEL
wire between ECU
(D11), A/T control
unit and throttle
angle sensor.

Replace the .A/T _contral_snit. . ]
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PG M-FI Control System

-Troubleshooting Flowchart — TA Sensor

L Self-diagnosis Check Engine light indicates code 10: Most likely a problem in the Intake Air Temperature {TA)
h “ Sensor ciucuit.
- | ~ ~

The TA sensor is a temperature dependant resistor (thermistor). 1he resistance of the thermistor decreases as the intake air temperature
increases as shown below.

RESISTANCE (kQ)
20

104N\
A

05
014, Y S
| | THERMISTOR -20 (0] 204060801001201 ‘C)
\/ \/ -4 32 68104140176 212 248 ( °F)
- ~ ST~ INTAKE AIR TEMPERATURE

i

— Check Engine light has been
reported on.

— With service check connector
jumped (page 11-18), CODE
10 is indicated.

Do the ECU R eset Procedures
(page 11-19).

I Turn the ignition switch ON.

GRN/WHT

Intermittent failure,
L system is OK at this
. . NO time (test drive may be
Is Check Engine light on and nacessary). TA SENSOR
does it indicate CODE 10? Check for poor con-
VES nections or loose wires

at TA sensor Cl 40 and
ECU.

Turn the ignition switch OFF.

Disconnect the 2P connector
from the TA sensor.

Measure resistance between the
2 terminals on the TA sensor.

< Is there 1-4 k) ? JNO Replace TA sensor.

YES

(To page 1 I-53) .
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&
(From page 11-52) 5 VP--
L 015 (4

Turn the ignition switch ON.

0000000000000 JOOOOOO0O0}0O00C0OQ0O}j00O0O0O0OO0OObOOO
0000000000000 JOOOOOOOO] 000000 OOOOOOOOOOQ

|
D22 I)

Measure voltage between
RED/BLK {+) terminal and body
ground.

YES Measure voltage between
< Is there approx. 5 V ? >_ RED/BLK {+) terminal and
GRN/WHT (-} terminal.

NO

I \NO Repair open in GRN/
WHT wire between
?
| < Is there approx. 5 V¢ ECU (D22) and TA sen-

sor.

Connect the ECU test harness to

the ECU only, not to the engine | YES
wire harness (page 11-21).

Substitute a known-good ECU
and reclieck. if symptom/indica-
tion goes away, repface the
original ECU.

Measure voltage between D15
(+) terminal and D22 (-} ter-
minal.

YES Repair 0 in RED/BLK wire bet-
BV p pen in wire bef
Is there approx. 5V7 ween ECU {D15) and TA sensor.

NO

Substitute @ known-good ECU
and recheck. If symptomlindica-
tion goes away, replace the
original ECU.
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PGM-FI Control System

-Troubleshooting Flowchart == PA Sensor .

|-~ |
_\__ :‘E: Self-diagnosis Check Engine light indicates code 13: A problem in the Atmospheric Pressure (PA) .
e N S ,

, Sensor.

The PA sensor is built into the ECU.

| ~

— Check Engine light has been
reported on.

— With service check connector
jumped (page 11-18), CODE
13 is indicated.

Do the ECU Reset Procedures
{page .11-19).

Turn the ignition switch ON.

Intermittent failure,

Is Check Engine light on and NO system iSdQK at thbls
does it indicate CODE 13?' time (test drive may be
necessary.)

YES

I Turn the ignition switch OFF. ‘

Connect the ECU test harness to
the engine wire harness not to Dls
the ECU (page 1 1-21).

i
0000000000000 J]00000000]000000]00600000000
0000000000000 JOOOOO00O]| 000000} 00000000000

Disconnect the 20P connector
from the TCS control unit. 1

Continuity

Check for continuity between
D5, terminal and body ground.

YES Repair short in RED/
< Does continuity exist? _>— ORN wire between
EcU (D5) and the TCS

NO

control unit.

(To page 1 1-54)




(From page 1 1-541

Substitute known-good TCS
control unit and recheck.

Turn the ignition switch ON.

Is Check Engine tight on and NO
does it CODE 13?

Replace the original
TCS control unit.

fves

Substitute a known-good ECU
and recheck. If symptom/indica-
tion goes away, replace the
original ECU.
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- Troubleshooting Flowchart ——— Ignition Output Signal

|
:: > : - Self-diagnosis Check Engine light indicates code 15; A problem in the Ignition Output Signal circuit.
-~ \ ~ /@\

IGNITER
UNIT

[
— Check Engine light has bee
reported ogn ¢ n IGNITER uNiT | I ]
. ECONDARY
— With"servite ctteckR connector iEISQI\?IINAL l(:Go’\lllLTl?zNP) WIRE COLOR
jumped (see page 1 [-18). (8P}
CODE 15 is indicated. A No. 1 WHT
B No. 2 WHT/GRN
[ GROUND BLK
Do the ECU Reset Procedures D No. 3 WHT/BLK
{page 11-19). E No. 4 WHT/BLU
T r GROUND [  BLK
! G No. 5 | WHT/YEL
Turn the ignition switch ON. H No. 6 l WHT/RED
- o o Intermittent failure, system is OK
Is Check Engine: light or and NO at this time. )
does it indicate CODE 157 Check for poor connections or
loose wires at Igniter unit C143,
YES Cl 23 and ECU.
Turn the ignition switch OFF.
Disconnect the 8P connector ‘
from the igniter unit.

Check for continuity to body
ground on C and F terminals in-

dividually.
< D tinuit ist? NO Repair open in BLK wire between
oes continuity” exist? 8P connector and G103.
YES

Disconnect the 6P connector NOTE:

from the igniter unit. Inspection of igniter unit
secondary circuit
(Section 23).

Connect the ECU test harness
between the ECU and connector
(page 1 1-21).

(To page 1 1-57) .
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. (From page 11-56)

A21 [+ B3

Check for continuity between

0000000000~00 06000000/000000 00
0000000000¢g00 0O@PPOCOOO[000000 00

000000000
000000000

body ground and the following
terminals: A21, A22, B8, B6,

A22 {+) B4 |+) BB (+)

B4, B3. -

YES Repair short in each

A fet0 . ;
Does continuity exist? terminal wire.

NO

Check for continuity between
terminals of 6P connector and
ECU individually. “ See table 2.

NO Repair open in each

Does continuity exist? ; )
y terminal wire.

YES

Substitute a known-good igniter
unit and recheck.

Does Check Engine warning light NO Replace the original
indicate CODE 15?7 igniter unit.

‘l’ vEs

Substitute a known-good ECU
and recheck. If symptom/indica-
tion goes away, replace the
original ECU.

B6 {+)

*2:

IGNITER UNIT

?E‘mﬁXL s'gngNAL WIRE COLOR

(6P)
A B8 (No. 3) | WHT/BLK
B A22 (No. 2) | WHT/GRN
c A21 (No. 1) | WHT
D B3 (No. 6] | WHT/RED
E B4 (No. 5) | WHT/YEL
F B6 (No. 4) | WHT/BLU

IGNITER
D E UNIT
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PGM-FI Control System

-Troubleshooting Flowchart ———Vehicle Speed Sensor

The signal generated by the speed sensor, produces pulses when the front wheels turn.

- Check Engine light has been
reported on.

— With service check connector
jumped (page 1 1-18). CODE
17 is indicated.

Do the ECU Reset Procedures
{page 11-19).

Road test necessary.

In 2nd gear accelerate to 3,500
rpm, then decelerate to 1,500
rpm with throttle fully closed.

} Intermittent faliure, system is OK

at this time.
is Check Engine light on and Check for poor connections or
does it indicate CODE 177 loose wires at and (located at left

shock tower).
YES

|

Raise the car.

AWARNING YIS
sure lifts are placed

~ b o~
..__.. ——@-— Self-diagnosis Check Engine light indicates code 17: A problem in the Vehicle Speed Sensor circuit.
P o~ 7 S

measure voltage between C2 {+)
terminal and A26 {~) terminal.

w= Repair open or short in
YEL/RED wire between ECU

NO (C2) and the speed sensor.
<Does voltage pulse 0 V and 5 V?>———— = Faulty speed sensor.
~— Substitute a known-good

YES ECU and recheck. if symp-
tom/indication goes away,
replace the original ECU.

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

properly. (Sea page
1-8.)
Connect the ECU test harness
between the ECU and connector
(page 11-21).
Turn the ignition switch ON. 0000000000000 | 00000000} 000000 00000000000
0000000000009 00000000 HPOOOOOJOOOO00O00O000
13 T
A26 (-} CZJ(+)
|
Slowly rotate left rear wheel and 0—5 V?
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- Troubleshooting Flowchart ~—- ignition Timing Adjuster

i
~ Nl Sdfi<inagnosis Check Engine lights indicates code 18: A problem in the Ignition Timing Adjuster
::‘/: circuit.

The ignition timing adjuster allows the electronic ignition advance to be set to 152 BTDC at idle.

, IGNITION TIMING
ADJUSTER

- Check Engine light is on.

= \\ith service check connector
jumped (page 11-18), CODE
18 is indicated.

Do the ECU Reset Procedures
(page 1 1-19).

Turn the ignition switch ON,

Intermittent failure
system is OK at this
time (Test drive may

Is Check Engine light on and does \ NO ?:igcelfe?(ffr}géor con- CONTROL BOX
it indicate CODE 187 nections or loose wires
YES at the Ignition Timing

adjuster connector
C533 and ECU.

Turn the ignition switch OFF.

Disconnect the 3P connector
from the control box.

|

Measure resistance between A
terminal and C terminal on Igni-
tion timing adjuster.

Is there 3-6 k7

Replace Ignition timing
adjuster (Section 23).

YES

{To page 1 1-61)
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(From page 1 1-60)

|
I

Measure resistance between A
and B terminals and between C
and BRN terminals.

Does the sum of the two resis- NO
tance checks equal 3.5-6.5
kQ?

YES

Turn the ignition switch ON.

Measure voltage between YEL/
WHT (+) terminal and GRN/
WHT (-} terminal on the main
wire harness.

Y

Replace Ignition timing
adjuster (Section 23).

GRN/WHT BRN YEL/WHT

Measure voltage between YEL/
WHT (+} terminal and body

NO
( Is there approx. 5 V?

YES

Turn the ignition switch OFF.

Reconnect 3P connector.

Connect the ECU test harness
between the ECU and connector

(page 11-21).

Turn the ighition switch ON.

erminal

Measure voltage between D8 (+)
and D22 {(-) terminal.

|

|

< Is there 0.5—~4.5 V? NO

YES

ground.

|
Is there approx. 5 V?

NO

YES

Repair open in GRN/
WHT wire between
ECU {D22) and Ignition
timing adjuster.

Turn the ignition switch OFF.

Connect the ECU test harness
between the ECU and connector
(page 11-21).

Turn the ignition switch ON.

Measure voltage between D20

(+) terminal and D22 (-) ter-
minal.

Repair open or short in
BRN wire between
ECU (D8) and Ignition
timing adjuster.

Substitute a known-good ECU
and recheck. If symptom/indica-
tion goes away, replace the
original ECU.

. YES

Is there approx. 5 V?

NO

Substitute a known-good ECU
and recheck. If prescribed
voltage is now available, replace
the original ECU.

Q000000000000 |0000CO00 000000 00000000000

Repair open in YEL/
WHT wire’ between
ECU {D20) and Ignition
timing adjuster.
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PGM-FI Control System

Sensor.

~N b4
____@_ Self-diagnosis Check Engine light
-~ ] ~ | ~

Sensor.
~ o~ -
RS IS
T N e N

~ Check Engine light has been
reported on.

= With service check connector
jumped (page 11-18), CODE
23 and/or 53 are indicated.

Do the ECU Reset Procedures
(page 1 1-19).

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

Hold engine at 3000—4000 rpm
for 10 seconds.
{A/T: Transmission is [N] or [P}

l

- Troubleshooting Flowchart === Knock Sensor

AL B
___@_ Self-diagnosis Check Engine light indicates code 23: A problem in the circuit of the Front Knock
O Y N

indicates code 53: A problem

FRONT KNOCK
SENSOR

in the circuit of the Rear

Knock

REAR
KNOCK SENSOR

<

Does continuity exist? >

|No

ECU (D4 or D3*) and

the knock sensor.

(To page 1 1-63)

Is Check Enginne liglt on and NO Intermittent  failure,
( does it indicate CODE 23 or ,system Is OK at this ,
537 time.
YES
Turn the ignition switch OFF. 000000000@MIXfo0000000 O§O000 05000000000
000000000@ED®DJO0000000 040000 09 000000000
* REAR |
*

Connect the ECU test harness to D4 j:j
the engine wire harness only, not e —

to the ECU (page 11-21). com.l.nuity Continulty
Disconnect the, knock sensor
connector * from the engine wire
harness.

Check for continuity between D4
or D3*%, terminal and body

l*:ground. REAR
T
| Repair short in WHT or
YES ORN* wire between
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&
. D3*
. (From page 11-62) J
B 0000000000000]|00000000]000000|08000000000
0000000000000 00000000} 000000]0POO0O000000

ORN* wire between D4 or D3*

Check for continuity on WHT or l
and 3P connector of engine wire

*: REAR D4
harness.
r NO Repair open in WHT or
< Does continuity exist? P ORN* wire between
g ECU (D4 or D3*) and
YES the front knock sensor.
Substitute a known-good front
or rear knock sensor and
recheck.
Is Check Engine light on and .
does it indicate CODE 23 or NO | Replace the original

k k .
53 nock sensor

[YES

Substitute a known-good ECU
and recheck. If symptom/indica-
tion goes away, replace the
original ECU.

ORN BRN/WHT ‘WHT
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PGM-FI Control System
= Troubleshooting Flowchart — A/T Fl Signal

~ control unit and PGM-FI ECU.
| Self-diagnosis Check Engine light indicates code 31: A problem in the signal line B (F3) between A/T
.- - J N control unit and PGM-FI ECU.

~_t -
t_] - 30 |- Self-diagnosis Check Engine light indicates code 30: A problem in the signal line A (F1) between A/T .
e

~ - ~ | e
Em R E TS FIS
-~ | ~ ~ ] ~

— Check Engine light isn’t on.

= With'service check connector
jumped (page 11-18), CODE
30 and/or 31 are indicated.

Do the ECU Reset Procedures
(page 1 1-19).

Test driilve necessary.

‘Drive the car for several miles so
that the trapsmission upshifts
~and downshlfts several times.

d K X . . . NO Intermittent failure,
<Does Check Engine light indicate) system is OK at this

-:CO_DE 30 or 317 e
. . I ves e

Turnthe ignition switch OFF.

Connect the test harness to the
floor wire harness only, not to
the ECU (page 1 I-21).

F1F3*
| 11
1 0000
Discomriect the 22P connector '
rfrom the A/T control unit. 0000

Continuity

Checl#l for continuity between F1
or F3*% terminal and body

* .
groung. : SIGNAL §

Repair short in WHT/

- YES GRN or WHT/RED*
< Does continuity exist? >—— wire between ECU (F1
; ) or F3*) and the A/T

NO control unit.

(To page 1 1-65) .
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(From page 1 1-64)

Check for continuity on WHT/
GRN or WHT/RED* wire bet-

ween Ftlor F3* and 22P connec-
tor of the A/T control unit.

F1 F3

0000

0000

ALB

Repair open in WHT/
GRN or WHT/RED*

- ) NO
< Does continuity exist? >

YES

wire between ECU (F1

or F3*) and the A/T
control unit.

Substitute a known-good A/T
control unit and recheck.

Does Check Engine light indicate NO
CODE 30 or 317

Replace the original
A/T control unit.

YES

Substitute a known-good ECU
and recheck. If symptom/indica-
tion goes away, replace the
original ECU.
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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 (@. 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 @, etc.

® If the idle speed is out of specification and the Check Engine light does not blink CODE 14, go to inspection described
on page 11-70.

PAGE SUB SYSTEM IDLE AIR ALTER- AIT M/T M7 STARTER FAST HOSES

ADJUST- EACV CONDI- NATOR SHIFT NEUTRAL | CLUTCH SWITCH DLE AND
ING TIONING FR POSITION SWITCH SWITCH SIGNAL VALVE CONNEC-

SCREW SIGNAL SIGNAL SIGNAL SIGNAL SIGNAL TIONS

SYMPTOM 86 70 72 74 76 78 80 a2 83 )

DIFFICULT TO START

ENGINE WHEN COLD @

WHEN COLD FAST IDLE OUT OF

SPEC {1,000—2,000 rpm) @ @

ROUGH IDLE

WHEN WARM RPM TOO HIGH @ @ @
idle soeed is
below specified @
rpm {no foad)
Idle speed does
not increase after
initial start up. @
WHEN On models with
automatic  transmis-
WARM sion, the idle @ @
RPM TOO speed drops in gear
LoOw
Idle speeds drops
when air @ @
conditioner in ON
Idle speed
fluctuates  with @ @
electrical load
WHILE
WARMING UP @
FREQUENT
STALLING
AFTER
WARMING UP @ | | |
FAILS EMISSION TEST @
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£

+ System Description

The idie speed of the engine is controlled by the Electronic Air Control Valve (EACV).
The valve changes the amount of air bypassing into the intake manifold in response to electric current sent from the ECU.
When the EACV is activated, the valve opens to maintain the proper idle speed.

ECU

BLU/RED YEACV

TO MAIN <€———VEL/BLK
RELAY -

IDLE
ADJUSTING

SCREW

FAST

IDLE
VALVE

(cont’d)
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Idle Control System
System Description (cont’d)

1. After the engine starts, the EACV opens for a certain time. The amount of air is increased to raise the idle speed about 150 .
-300 rpm.

2. When the coolant temperature is low, the EACV is opened to obtain the proper fast idle speed. The amount of bypassed air
is thus controlled in relation to the coolant temperature.

ENGINE SPEED
(rom)

: : : : , COOLANT TEMPERATURE
(°c)

-20 0 20 40 60 80
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£

. 1. When the idle speed is out of specification and the Check Engine warning light does not blink CODE 14, check the
following items:
Adjust the idle speed (page 1 1-84)
Air conditioning signal (page 1 1-72)

. Alternator FR signal (page 1 I-74)

. A/T shift position signal (page 1 1-76)
M/T neutral switch signal (page 1 1-78)
M/T clutch switch signal (page 1 1-80)

. Starter switch signal (page 1 [-82)

. Fast idle valve (page 1 I-83)

. Hoses and connections

. EACV and its mounting O-rings

2. Ifthe above items are normal, substitute a known-good EACV and readjust the idle speed (page 11-84).

o If the idle speed still cannot be adjusted to specification (and the Check Engine warning light does not blink CODE

14) after EACV replacement, substitute a known-good ECU and recheck. If symptom goes away, replace the
original ECU.




Idle Contrc

~— Troublesho« )

~ | o~ - Setndi . - . R . . . .
- oy - ndiagmesdeacheck Engine light indicates code 14: A problem in the Electronic Air Control Valve.
/\ /\_ {EACV) circuit.

The EACV changes the amount of air bypassing the throttle body in response to a current signal from the ECU in order to maintain the
proper idle speed.

TO INTAKE FROM AIR

MANIFOLD CLEANER

VALVE SHAFT ' ‘

reee

VALVE

COIL

- Check Engine light has been
reported on.

— With service check connector
jumped (page 1 1-18). CODE
14 is indicated.

Do the ECU Reset Procedures .

{page 11-19).

' Start the engine.

NO Intermittent failure,
Is Check Engine light on and system Is OK at this
does it indicate CODE 147 time (test driving may

be necessary).

YES Check for poor con-

nection or loose wires

Stop the engine. at EACV €133 and
ECU.

Connect the ECU test harness
“A” connector to the engine
wire harness only. not the ECU
(page 1 1-21).

Turn the ignition switch ON.

(To page 1 1-71}
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&
(From page 1 1-70)
| r—12 V?—l
A9 (+) A23 (-)

Measure voltage between A9 {+) 1 |
terminal and A23 (~) terminal. 0000500000060 ]00000000]000000[ 00000000000
0000000000000 00000000 000000]00000000000

Y
< Is there battery voltage? YES Replace EACV.
EACV

NO

Remove the CI33 connector
from the EACV and connect a
jumper wire* to the two pins on
the wire harness connector.

Measure voltage between A9 (+)
terminal and A23 (=} terminal.

YES
< Is there battery voltage? >—— Replace EACV.

NO

Measure voltage between the
YEL/BLK wire on C133 and body
ground.

. : < Is there battery voltage? yo—

YES

Repair open in BLU/RED wire be-
tween ECU (A9) and EACV.

CAUTION:

# the “A” connector must be
disconnected for this test

or the ECU will be

damaged.

JUMPER
WIRE

-

7

7=

YEL/BLK

e
Nl

~——
- al

S

BLU/RED

{cont’d)
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Idle Control System

-Troubleshooting  Flowchart ———Air Conditioning Signal

This signals the PGM-FI ECU when there is a demand for cooling from the air conditioning system.

Inspection of Air Condition-
ing Signal.

Connect the ECU test harness
between the ECU and connector.
Disconnect “C” connector from
the engine wire harness only, not
the ECU (page 1 1-21).

I
C3 (+
Turn the ignition switch ON. I( :

0000000000000 ]00000000|0doooo|0co0000O00000
10V? 0000000000009 00000000}000000}00000000000

T
| A26 (-)

Measure voltage between C3 (+)
terminal and A26 (—) terminal.

Substitute a known-
good ECU and re-

NO check. If prescribed
( Is there approx. 10 V? voltage is now avail-
able, replace the ori-

YES ginal ECU.

Reconnect *‘C’’ connector to the |
engine wire harness. A15
1

I Short 0000000000000]00000000]|000000]{00000000000
© 0000000000009 |00000000]|000000]00000000000

Momentarily connect A15 ter-
minal to A26 terminal several !

N A26
times. i

- [

{s there a clicking noise from the \NO
AIC compressor clutch?

Connect the RED/BLU terminal of
the 4P gonnector on the A/C
clutch relay to body ground.

YES
ST 1, RED/BLU
‘)
View from SUB RELAY
== BOX side
Startth e engine. Is there a clicking noise from thie \NO See Air conditioner in-
A/C compressor  clutch? spection (section 22).
| YES

Blower switch ON.

Repair open in RED/BLU wire be-
tween ECU (A15) and A/C clutch
relay.

(To page 1 1-73)




(From page 11-72)

A/C switch ON..

< Does A/C operate ?

YES

Air conditioning signal is OK.

NO

—~Less than 1 V ?

1
03|(+)

0000000000000 | 00000000 0d0000| 00000000000
00000000000V YP | VOVOVVVO | OVUVOO]VVVVOVVOVOO

A2(‘:‘> )

Measure voltage between C3
(+) terminal and A26 (-) ter-
minal.

Is voltage less than 1 V?

YES

NO

Substitute a known-good ECU
and recheck. If symptom/indica-
tion goes away, replace the orig-
inal ECU.

Repair open in BLU/
BLK wire between ECU
(BS) and A/C switch.




Idle Control System

-Troubleshooting Flowchart ——— Alternator FR Signal

This signals the PGM-FI ECU when the alternator is charging.

Inspection of Alternator FR
signal.

Connect the ECU test harness
between the ECU and connector.
Disconnect “D” connector from
the engine wire harness only, not
the ECU (page 11-21).

5V?

|
D9 (+)

Turn the ignition switch ON. 0000000000000 00000000 | 0ooooo|ooocodoooooo
0000000000009 | 00000000 }000000| 00000000000

I
A%(ﬂ

Measure voltage between D9
(+) terminal and A26 (-} ter-

minal.
Substitute a known-good
NO ECU and recheck. If pre-
< Is there approx. 5 V? scribed voltage is now avail-
able, replace the original
YES ECU.
Turn the ignition switch OFF.
Reconnect “D” connector to the
engine wire harness.
Warm up enging: "1 normal oper-
ating temperaturé” (cooling fan
comes on). Voltage ? I
D%(+)
0000000000000 | 00000000 |000000][00006000000
0000000000009 ] 00000000 000000 |00000000000
Measure voltage between D9 T
{+) terminal and A26 (-} ter- AZ?(-)
minal.

Does the voltage decrease when NO
headlights and rear defogger are Stop the engine.

turned on ?

YES

Alternator FR signal is OK.

(To page 1 I-75)




(From page 1 1-74)

Disconnect “D” connector from
ECU only, not the engine wire

D9 l
1

harness.
|

Disconnect the negative battery
cable from the battery.

Check for continuity between D9
terminal and body ground.

< Does continuity exist ?

[ o

Disconnect GRN connector from
the alternator.

GRN CONNECTOR

Connect WHT/RED wire to body
ground.

Check for continuity between D9
terminal and body ground.

' o YE
< Does continuity exist ? )—

NO

Repair open in WHT/RED wire
between ECU (D9) and alter-
nator.

00000000000O00O

000000O0O0

[0000000000000[00000000}000000|00006000000 I
000000(00000000000

Disconnect GRN connector from
the alternator.

Check for continuity between D9
terminal and body ground.

Continuity 7

< Does continuity ~exist ?

>[10__

YES

See Alternator Inspec-

tion.

Repair short in WHT/RED wire
between ECU (D9) and alter-
nator.

See Alternator Inspec-
tion.
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-Troubleshooting Flowchart

Inspection of A/T Shift Position

Signal.
|

Turn the ignition switch ON.

Observe the A/T shift indicator and
select each position separately.

<Does the indicator light properly?

YES

Turn the ignition switch OFF.

Connect the ECU test harness
between the ECU and connector.
Disconnect “6” connector from
the engine wire harness only, not
the ECU (page 11-21).

Turn the ignition switch ON.

Measure voltage between B7
(+) terminal and A26 (-) ter-

minal.

< Is there approx. 10 V?

YES

Turn the ignition switch OFF.

|

Reconnect ‘‘B’/ connector to the
engine wire harness.

.

Turn the ignition switch ON.

{To page 1 1-77)

A/T Shift Position Signal

This signals the PGM-FI ECU when the transmission is in Neutral or Park.

See A/T Shift Position Indicator
Inspection.

0V? ——

67|4+)

0000000000000 000460000
000000000000 H 00000000

000000
Q00000

00000000000
00000000000

A26 (-)
|

Substitute a known-good ECU
and recheck. If prescribed voitage
is now available, replace the
original ECU.
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. (From page 1 1-76)
— Less than 1 V ?———q

B? {+)

0000000000000 f000GO0O00] 000000 00000000000
0000O00000000P JOO00000H | 000000} 00000000000

T
A26 (-)

Measure voltage between B7
{ + ) terminal and A26 (=) ter-
minal with the transmission in

— Repair open in LT GRN wire
between ECU {B7) and gauge

NO assembly. .
< Is there less than 1 V? ———— =~ Repair open in GRN wire be-
tween the gauge assembly
YES and shift position console
switch.

Less than 1 V ?=———
Measure voltage between B7 B7I(+)

(+) terminal and A26 (-} ter-
minal with the teansmission ip 0000000000000 ]000b0000 000000000000 0C0000
[e). 0000000000000} 00000000 ] 000000}00000000000

L)
A26 (-}

) 0 Repair open in GRN/WHT wire 4
. Is there less than 1 V? _ N —1 between gauge assembly and

shift position console switch.

YES
Measure voltage between B7
{+) terminal and A26 () ter-
minal with the transmission in
gear.
[ NO Repair short in LT GRN wire bet-
Is there approx. 10 V? ween ECU (B7) and gauge
assembly.
YES

A/T shift position>signa| is OK.
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Idle Control System

— Troubleshooting Flowchart —— M/T Neutral Switch Signal
This signals the PGM-FI ECU when the transmission is in Neutral. .
inspection of M/T neutral Switch
Signal
- |
B7 (+)
Connect the ECU test harness ov?] 0000000000000 JOOOOOOOO]| 000000 00000000000
between the ECU and connector 10V?} 000000000000~ J]OOOOOOOO|0OOCOOOO]00000000000
{page 11-21).
A26 (-}
Turn the ignition switch ON.
{
Measure voltage between B7 {+)
terminal and A26 {—) terminal in
Neutral position.
l
s there voltage? YES Disconnect the 3P connector on
ger the MIT neutral switch.
NO E
Connect LT GRN terminal to BLK
terminal.
. . NO
Shift transmission in gear. ‘ < Is there voltage? >__J ::v[;:::e M/T neutral .
YES

Repair open in LT GRN wire be-
tween ECU (B7) and M/T neutral
pressure switch or BLK wire be-
tween M/T neutral switch and
G101.

NO Disconnect “B” connector from
< 1s there approx. 10 V? >——— engine wire harness only, not the

ECU.

YES )
Substitute a known-
NO good ECU and re-
( Is there approx. 10 V? >——- check.
if prescribed voltage is
YES now avaiiebie, replace
M/T neutral switch signal is OK. the original ECU.
Reconnect ‘B’ connector to

main wire harness and discon-
nect 3P connector on the M/T
neutral switch.

NO Repalr short in LT GRN
< Is there approx. 10 V? N wire between ECU
(B7) end the M/T

YES neutral switch,

Replace M/T neutral switch.

[1-78




11-79




Idle Control System
Troubleshooting Flowchart =— Clutch Switch Signal

Inspection of clutch switch

signal.

Connect the ECU test harness
between the ECU and connector

{page 11-21).

( Turn the ignition switch ON.
1 |

Measure voltage between C7 (+)
terminal and A26 (=) terminal.

YES

This signals the PGM-Fi ECU when the clutch is engaged.

Less than 1 V?
10V

I
C7I (+)

0000000000000
Q000000000000

00000000 000b00| 00000000000
Q0000000 | 000000 ] 00000000000

i
A26 (-}
|

NO . .
< is voltage less than 1 V? >— Turn the ignition switch OFF.

Disconnect the 3P connector
from the clutch switch.

Check for continuity between
the A terminal and B terminal on
the clutch switch.

< Does continuity exist?

YES

BLK (—)

. No

Replace the clutch
switch.

Turn the ignitio; switch ON.

Depress the clutch pedal.

Measure voltage between C7 {+)
terminal and A26 {—} terminal.

(To page 11-81)

Measure voltage between PNK
{(+) terminal and body ground.

< Is there approx. 10 V?

YES

P

Repair open in PNK
wire between ECU
{C7) and the clutch
switch.

0401.

Repair open in BLK wire be-
tween the clutch switch and

\{\PNK (+)

@\
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(From page 1 1-80)

|s there approx. 10 V2

NO
v

YES

Turn the ignition switch OFF.

Clutch switch signal is OK.

Disconnect the 3P connector
from the clutch switch.

Turn the ignition switch ON.

Measure voltage between C7 {+)
terminal and A26 {—} terminal.

< Is there approx. 10 V?

NO

YES

Disconnect “C” connector from
engine wire harness only, not the
ECU.

< Is there approx. 10 V?

NO

Substitute a known-good ECU
and recheck. |If prescribed
voltage is now available, replace
the original ECU.

YES

Replace the clutch
switch.

Repair short in PNK
wire between ECU
(C7) and the clutch
switch.
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Idle Control

-Troubleshooting

System

Flowchart

This signals the PGM-FI ECU when the engine is cranking.

— Starter Switch Signal

(+) terminal
minal.

Measure voltage between CI1
and A26 (=) ter-

NOTE: Clutch pedal must be depress-
ed on M/T models.

< Is there battery

voltage ? >Eo—___

Inspect No. 7 fuse.

YES

<

Inspection of Starter Switch
Signal. BATTERY
VOLTAGE? |
c1l1 +)

0000000000000 00000000 00000d]| 00000000000
Connect the ECU test harness 000000000000 | 00000000 000000] 00000000000
between the ECU and connector A2'6 -
(page 11-211. |

Is No. 7 fuse OK ?

o |

Replace fuse.

YES

Repair open in BLK/WHT wire
between ECU (C11) and No. 7
fuse.

Starter switch signal is OK.




Ot

. Fast Idle Valve

Description

To prevent erratic running when the engine is warming
up, it is necessary to raise the idle speed. The fast idle
air bypass valve is controlled by a thermowax plunger.
When the engine is cold, the engine coolant surroun-
ding the thermowax contracts the plunger, allowing ad-
ditional air to be bypassed into the intake manifold so
that the engine idles faster. When the engine reaches
operating temperature, the valve closes, reducing the
amount of air bypassing into the manifold.

EACV

AR BYPASS VALVE

LAY

ﬁ,TD

WAX

Inspection

NOTE: The fast idle valve is factory adjusted; it should
not be disassembled.

1. Start the engine.
2. Remove the cover of the fast idle valve.
3. Put your finger on the valve seat area and make sure

that there is air flow with the engine cold (coolant
temperature below 30°C, 86°F) and idling.

e If not, replace the fast idle valve and retest.

12 N'm
(1.2 kg-m, 9 Ib-ft)

0-RINGS
Replace

4. Warm up the engine (cooling fan comes onj.

5. Check that the valve is completely closed. If not,
air suction can be felt in the valve seat area.
@ If any suction is felt, the valve is leaking.
Replace the fast idle valve and recheck.
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Idle Control System
- |dle Speed Setting

3. Disconnect the 2P connector from the EACV.

Inspection/Adjustment

1. Start the engine and warm it up to normal operating
temperature (the cooling fan comes on). EACY

2. Connect a tachometer.

e Connect a tachometer to loop of igniter unit
secondary, or...

IGNITER
1 UNIT

TACHOMETER

4. Start the engine with the accelerator pedal slightly
depressed. Stabilize the rpm at 1000, then slowly
release the pedal until the engine idles.

N
) 5. Check idling in no-load conditions in which the

W e
\\\\\\ Nz headlights, blower fan, rear defogger, cooling fan,
7 and air conditioner are not operating.
Idle speed should be: .
® Remove the rubber cap from the tachometer Manual 650 + 50 rpm
connector and connect a tachometer. Automalic 600 = 50 rpm (in gear)

Adjust the idle speed, if necessary, by turning the
idle adjusting screw.

TACHOMETER
IDLE ADJUSTING

RUBBER SCREW

CAP

Qi
A} o

'4@},\\
DN

N

}, '_4% \/—-

%

TACHOMETER
CONNECTOR
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. 6. Turn the ignition switch OFF.

7. Reconnect the 2P connector on the EACV, then
remove CLOCK fuse in the main relay box for 10
seconds to reset ECU.

8. Restart and idle the engine with no-load conditions
in which the headlights, blower fan, rear defogger,
cooling fan, and air conditioner are not operating
for one minute, then check the idle speed.

Idle speed should be:

Manual 800 =50 rpm
Automatic 750 £ 50 rpm (in gear)
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Fuel Supply System

System 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 SUB SYSTEM FUEL PUMP
FUEL | INJECTOR | PRESSURE FUEL FUEL MAIN RELAY | CONTAMI-
INJECTOR | RESISTOR |REGULATOR| FILTER PUMP RELAY | FUEL PUMP|NATED FUEL
RESISTOR
SYMPTOM, 89 o % 57 o 103 06 ;
ENGINE WON'T START ® ® ® ® @ ®
DIFFICULT TO START ENGINE 0)
WHEN COLD OR HOT
ROUGH IDLE ® 0)) ®
MISFRE  OR
ROUGH ®
RUNNING © @ ® ® ®
FALLS
POOR
PERFORMANCH S 'OW @ ® ®
F .
b3eR ® ® ©) ® ® @
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- System Description

The fuel supply system consists of a fuel tank, in-tank
high pressure fuel pump, fuel pump relay, fuel pump
resistor, main relay, fuel filter, pressure regulator, injec-
tors and injector resistor.

This system delivers pressure regulated fuel to the in-
jectors and cuts the fuel delivery when the engine is not
running.

R

Fuel Pressure

Relieving

AWARNING

® Do not smoke while working on the fuel system.
Keep open flames or sparks away from the work

area.
® Be sure to relieve fuel pressure while the engine is

Off.

NOTE: Before disconnecting fuel pipes or hoses,
release pressure from the system by loosening the 6
mm service bolt at top of the fuel filter.

1. Disconnect the battery negative cable from the battery
negative terminal.

2. Remove fuel filler cap.

3. Useabox end wrench onthe 6 mm service bolt al
the fuel filter, while holding the special banjo bolt
with another wrench.

4. Place a rag or shop towel over the 6 mm service bolt.

5. Slowly loosen the 6 mm service bolt one complete
turn.
SERVICE BOLT
12 Nem (1.2 kg-m, 9 Ib-ft)

FUEL FILTER

SHOP 7
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 service
bolt is loosened to relieve fuel pressure.

@ Replace all washers whenever the bolts are
removed to disassemble parts.

(cont’d)
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Fuel Supply System

- Fuel Pressure (cont’d)

Inspection

1. Relieve fuel pressure (page 1 1-87).

2. Remove the service bolt on the fuel filter while
holding the banjo bolt with another wrench and at-

tach the fuel pressure gauge.

3. Start the engine. measure the fuel pressure with
the engine idling and vacuum hose of the pressure

regulator disconnected.

Pressure should be:
323-363 kPa (3.30-3.70 kg/em?, 46-53 psi)

4. Reconnect vacuum hose to the pressure regulator.

Pressure should be:
250-304 kPa (2.55-3.10 kgfcm?, 36-44 psi)

PRESSURE FUEL PRESSURE GAUGE

REGULATOR 07406-0040001

® If the fuel pressure is not as specified, first check the
fuel pump (page 1 1-99). If the pump is OK, check
the following:

— If the pressure is higher than specified, inspect for:
Pinched or clogged fuel return hose or piping.
. Faulty pressure regulator (page 1 1-95).
-~ If the pressure is lower than specified, inspect for:
. Clogged fuel filter.
Pressure regulator failure (page 1 1-95).
. Leakage in the fuel line.
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- Fuel Injectors

Troubleshooting Flowchart

~ Voo~ 1 -
—-—g-——— Self-diagnosis Check Engine light indicates code 16: A problem in the fuel injector circuit.
N I

The injectors are the 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 close to the intake valve. Because the needle valve
lift and the fuel pressure are constant, the injection quantity is determined by the length of time that the valve is open (i.e, the duration
the current is supplied to the solenoid coil). The injector is sealed by an O-ring and seal ring at the top and bottom. These seals also reduce
operating noise.

FUEL PIPE

FILTER

v/ O-RING
PLUNGER HOUSING g

CUSHION
RING

INJECTOR.

l«¢— INTAKE
SEAL
RING MANIFOLD

PLUNGER

@) (6"
Pl ] ~ - 1 ~

= Check Engine light has been
reported on.

= With service check connector
jumped (page 1 1-18), CODE
18 is indicated.

Do the ECU Reset Procedures
(page 1 1-19).

Turn the ignition switch to
START position.

Intermittent failure, system is OK
at this time (test drive may be

s\NO k Engine light on and does NO necessary).
ate CODE 167 Check for poor connections or
loose wires at injectors, injector

| YES resistor and ECU.

(To page 1 1-90) (cont’d)
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-Fuel Injectors (cont’d)

(From page 1 1-89)

I Turn the ignition switch OFF. l

Disconnect the 2P connector
from the injector that does not
click.

Measure resistance between the
2 terminals of the injector.

INJECTOR

Is there 1,5—2.5Q7 NO

YES

Replace the injector/
injectors that are not
1.56—2,6Q.

Turn the ignition switch ON.

Measure voltage between RED/
BLK (+) terminal on the 2P con-
nector and body ground.

< Is there battery voltage ? >N_O___—

Turn the ignition switch OFF.

YES

Disconnect 8P connector on the
injector resistor.

Turn the ignition switch ON.

Measure voltage between YEL/
BLK (+) terminal and body
ground.

(To page 11-91)

T
(To page 11-91)

11-90
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&
. (From page 1 1-90} (From page 1 1-90) Repair open in the
T NO YEL/BLK w i r e be-
< Is there battery voltage? >—— tween the injector
1 resistor and the main
YES relay.
Test the of injector resistor
(page 1 1-96)
Is the injector resistor testing NO Replace injector resis-
OK? tor.
YES
— Replace the injector resistor.
1 — Repair open RED/BLK wire
Reconnect the 2P connector to between 2P connector and
the injector. resistor.
4
Turn the ig nition switch OFF.
Connect the ECU test harness
between the ECU and connector
. (page 1 1-21).
Turn the ignition switch ON.
1
Measure voltage between A23
(-} terminal and following
terminals. A3
e No. 1 injector: Al {+) terminal. {+)
e No. 2 injector: A3 (+) terminal. LI 1
« No. 3 injector: A5 (+) terminal. A1(+)| A5 (+) A2'3(—)
No. 4 injector: A2 (+) terminal. : -
. No. 5in}ector: A4 (+) terminal. ®ddoooooooodo]oooooooofoooocoofoooooo00000
« No. 6 injector: A6 {+)terminal. PROOOO000000 00000000 000000 ]| 00000000000

T
A2 (+) A6 (+}

A4

{+)

NO Repair open in the wire between
< Is there battery voltage ? }- the ECU (A1, A3, A5, A2, A4 or
A6) and the injector.

YES

Substitute a known-good ECU
and recheck. If symptom/indica-

tion goes away, replace the orig-
inal ECU. (cont'd)
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=~ Fuel Injectors (cont’'d)

Replacement

Do not smoke during the work. Keep open flames away from your work area.

1. Relieve fuel pressure (page 1 1-87).

2. Remove the intake manifold covers.

3. Disconnect the connectors from the injectors.

4. Disconnect the vacuum hose and fuel return hose from the pressure regulator.

NOTE: Place arag or shop towel over the hoses before disconnecting them.

5. Disconnect the fuel hose from the fuel pipe.

6. Loosen the retainer nuts on the fuel pipe and harness holder.

O-RING

7. Disconnect the fuel pipe.
\\ Replace.

[ee]

A o

. Remove the injectors from the intake manifold. /|- ©
4

CUSHION

RING
Replace.

INJECTOR

SEAL
RING
Replace.

9. Slide new cushion rings onto the injectors.
10. Coat new O-rings with clean engine oil and put them on the injectors.
11. Insert the injectors into the fuel pipe first.

12. Coat new seal rings with clean engine oil and press them into the intake manifold.
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Lt

. 13. install the injectors and fuel pipe assembly in the manifold.

CAUTION: To prevent damage to the O-ring, install the injectors in the fuel pipe first, then install them in the intake
manifold.

INTAKE MANIFOLD
COVERS

CONNECTOR

.FUEL PIPE
INSULATOR

. . . . |
14. Align the center line on the connector with the mark on the fuel pipe. L FUEL PIPE

15. Install and tighten the retainer nuts.

16. Connect the fuel hose to the fuel pipe.

17. Connect the vacuum hose and fuel return hose to the pressure regulator.- MARKINGS

18. Install the connectors on the injectors.
19. Install the intake manifold covers.

. 20. 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

= Injector Resistor

Description Testing

The resistor lowers the current supplied to the injectors 1. Disconnect the resistor connector.

to prevent damage to the injector coils. This allows a

faster response time of the injectors. 2. Check for resistance between each of the resistor

terminals (b, ¢, d, e, f and g} and the power terminal
(a).

Resistance should be: 5-7 @

INJECTOR
ESISTOR ® ® @

N
e Ve %“'

e \\5\?7 ii Ne \
AN,
M, VWY, N W LA~ ‘(471 = " \
—\WA
=V~
:?‘I INJECTOR RESISTOR o

INJECTORS

&
® ©

Lo

]
®

@ Replace the resistor with a new one if any of the
resistances are outside of the specification.
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£

~ Pressure Regulator

Description

The fuel pressure regulator maintains a constant fuel
pressure to the injectors. When the difference between
the fuel pressure and manifold pressure exceeds 3.5
kg/cm* (50 psi), the diaphragm is pushed upward, and
the excess fuel is fed back into the fuel tank through the
return line.

CLOSE
INTAKE MANIFOLD
VACUUM
DIAPHRAGM
FUEL
INLET
OPEN

INTAKE MANIFOLD
VACUUM ,

DIAPHRAGM

(]
<\-I_——_| FUEL
INLET

Testing

Do not smoke during the test. Keep
open flames away from your work area.

1. Attach a pressure gauge to the service port of the
fuel filter (page 1 1-88).

Pressure should be:
323-363 kpa (3.30-3.70 kg/cm?, 46-53 psi)
(with  the regulator vacuum hose disconnected)

PRESSURE
REGULATOR

FUEL PRESSURE GAUGE
07406—-0040001

y S

/N

2. Reconnect the vacuum hose to the pressure
regulator.

{cont’d)
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Fuel Supply System

Pressure Regulator (cont’d)

3. Check that the fuel pressure rises when the vacuum
hose from the regulator is disconnected again.

e |[f the fuel pressure did not rise, check to see if it

rises with the fuel return hose lightly pinched.
@ If the fuel pressure still does not rise, replace the
pressure  regulator.

PRESSURE REGULATOR

=Wy

\

SHOP'TOWEL

RE&RN HOSE

Replacement

Do not smoke while working on fuel sys-

tem. Keep open flame away from work area.

1. Place a shop towel under pressure regulator, then
relieve fuel pressure (page 1 [-87).

2. Disconnect the vacuum hose and fuel return hose.

3. Remove the two 6 mm retainer bolts.

=

O-RING (=
Replace. 5 /(?é/
Y =, &) /
”\

470
/§
V)

A

Sy Ny)

NOTE:

@ Replace the O-ring.

@ \When assembling the regulator, apply 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 Filter

Replacement

Do not smoke while working on fuel
system. Keep open flame away from work area.

The filter should be replaced: every 4 years or 60,000
miles (96,000 km), whichever comes first or whenever
the fuel pressure drops below the specified value
(323-363 kPa, 3.30-3.70 kg/cm?, 46-53 psi with
the pressure regulator vacuum hose disconnected) after
making sure that the fuel pump and the pressure
regulator are OK.

1. Place a shop towel under and around the fuel filter.
2. Relieve fuel pressure (page 1 I-87).

3. Remove the 12 mm banjo bolt and the fuel feed
pipe from the filter.

4. Remove the fuel filter clamp and fuel filter.

5. When assembling, use new washers, as shown.

SERVICE BOLT
12 N-m (1.2 kg-m, 9 Ib-ftl

BANJO BOLT
28 Nem (2.8 kg-m, 20 Ib-ftl

WASHER
Replace

28 N-m
(2.8 kg-m,

20 Ib-ft) WASHER

Replace

WASHER
Replace

10N-m (1 .0 kg-m, 7 Ib-ft)
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Fuel Supply System

* Fuel Pump

Description .
Because of its compact impeller design, the fuel pump is installed inside the fuel tank, thereby saving space and simplifying the
fuel line system.

FUEL PUMP

FUEL pUMP BRACKET

FUEL FILTER
FUEL PUMP CROSS SECTION (Side view) PUMP ASSEMBLY CROSS SECTION (Top view)
DISCHARGE PORT ‘ ‘ INLET PORT
RELIEF vaLvE PUMP COVER
IMPELLER .
4
CASING

GROOVES
CHECK VALVE

|
ARMATURE COIL PUMP CASINO

IMPELLER

The fuel pump is comprised 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 inlet port, and a discharge port. The pump assembly consists of the impeller (driven by
the motor), the pump casing (which forms the pumping chamber), and the pump cover.

OPERATION

(1) when the engine is started, the main relay actuates the 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) wnen the engine stops, the pump stops automatically. However, a check valve closes by spring action to retain the residual
pressure in the line, helping the engine to restart more easily.
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Troubleshooting Flowchart

o b~ D~
:: SN
~ | |

<

PN -~
= (A1)

—— S elfwdiagnosis Check Engine light indicates

~

= Check Engine
reported on.

= \With service check connector
jumped (page 11-18), CODE
47 is indicated.

light has been

{page 11-19).

Do the ECU Reset Procedures

START position.

Turn the ignition switch to

<

Does the engine start?

\__No

YES

fan comes on).

Warm up engine to normal
operating temperature (cooling

¥

Is the check Engine light onand NO
does it indicate CODE 477

YES

(To page 1 I-I 00)

code 47: A problem in the fuel Pump circuit.

CONTROL
BOX

#4 HOSE \

VACUUM PUMP/
GAUGE
A973X—041-XXXXX

Inspect the fuel pump resistor
(page 11-108).

Turn the ignition switch OFF.

Disconnect #4 hose from the in-
stall pipe, connect vacuum pump
to the hose.

Apply vacuum 300 to 400
mmHg.

Start the engine

Hold engine speed at 6500 rpm
for 10 seconds.

—
i Intermittent failure,
system is OK at this
time.

Check for poor con-
nections or loose wires
at fuel pump, main
relay, fuel pump relay
and fuel pump resistor.

I3

Is the check Engine warning light
on and does it indicate CODE
a7?

NO

| YES

{To page 1 1-100) {cont'd)
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Fuel Supply System

+ Fuel Pump (cont’d)

(From page 1 1-99)

Turn the ignition switch OFF.

Connect the ECU test harness
between the ECU and connector
(page 11-211.

Start the engine.

Messure the waltage bestween D6
(+) terminal and A23 (-} ter-
minal.

(From page 1 1-99)

(page 11-21).

Connect the ECU test harness
between the ECU and connector

0000000000000} 00000000]| 000000 00000000000

Is there battery voltage?

NO

YES

Turn the ignition switch OFF.

Remove a jumper wire from the
ECU test harness.

Disconnect “A” connector from
the ECU only, not the engine
wire harness.

Turn the ignition switch ON.

(To page 11-101)

Is there voltage?

0000000000000 | 00000000 000000} 00ROOOOOO00

D6 +)

NO Repair open in BLK/RED wire bet-
Is there voltage? ween ECU (D6) and fuel pump
resistor.
YES
1
A23 1]
install a jumper wire between A8
terminal and A24 termitral’ o tire:
ECU test harness.
Measure the voltage between D6
(+) terminal and A23 {-} ter-
minal.
Substitute a known-good ECU

and recheck. If symptom/indica-
tion goes away, replace the
original ECU.

A23 1)
1

Battery voltage?

0000000000060 00000000

000000 00000000000

OOOQOOOOOOOQO 00000000 | 000000 OOQOOOOOOOO
+ T T
A8 A24 D6 (+)
Jumper wire
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(From page 1 1-100)

Measure the voltage between A8
(+) terminal and A23 {~} ter-
minal.

YES | Replace Fuel Pump

o
Is there battery voltage? Relay.

NO

Turn the ignition switch OFF.

Install a jumper wire” between
YEL (+) terminal and RED (-} ter-
minal on the fuel pump relay con-
nector.

Turn the ignition switch ON.

Measure the voltage between A8
(+) terminal and A23 (-} ter-
minal.

N\, YES | Replace fuel pump
relay. .,

< Is there battery voltage?

NO BLK/RED FUEL PUMP RELAY

Remove a jumper wire. BLK/YEL

Measure the voltage bet- CAUTION: )
*the “A” connector must be discon-

ween YEL (+) terminal (on nected for this test or the ECU will be
the fuel pump relay connec- damaged.

tor) and body ground ().

NO Repair open in YEL wire bet-
Is there battery voltage? ween No. 5 fuse and fuel

! ump relay.
YES pump y
]

Repair open in RED wire bet-
ween ECU (A8) and fuel
pump relay.

{cont’d)

11-101




Fuel Supply System

—-Fuel Pump (cont’d) 1
Testing Replacement
Do not smoke during the test. Keep open Do not smoke while working on fuel
flame away from your work area. system. Keep open flames away from your work area.
1. With the ignition switch OFF, disconnect the main 1. Remove the fuel tank (page 1 1-108).

relay  connector.
2. Disconnect the connector from the fuel pump.

2. Connect ajumper wire between the BLK/YEL wire
® and BLK/YEL wire @. 3. Remove the fuel pump mounting nuts.

4. Remove the fuel pump from the fuel tank.

28 N*'m \(2.8 kg-m, 20 Ib-ft)

6 Nem 0.6 kg-m.

@BLK/ \Q 4 tbft)

C L = |m|o| :3]

FUEL PUMP
BRACKET

Jumper wire ® BLK/YEL FUEL PUMP

3. Relieve fuel pressure as described on page 1 1-87
then tighten the service bolt.

4. Disconnect the fuel return hose from the regulator.

5. Turn the ignition switch* ON for 10 seconds and
measure the amount of fuel flow.

Amount should be:
333 em3(11.2 92) min. in 10 seconds at 12 V

PRESSURE REGULATOF

e If fuel flow is less than 333 ¢m3(11.2 oz}, or
there is no fuel flow, check for: I
. Clogged fuel filter. .
. Clogged fuel line. ‘
Pressure regulator failure (page 1 1-95).
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~ Main Relay

Description

The main relay actually contains two individual relays.
This relay is installed behind the passengers seat back
panel.

One relay is energized whenever the ignition is on which
supplies the battery voltage to the ECU, power to the
injectors, and power for the second relay.

The second relay is energized for 2 seconds when the
ignition is switched on, and when the engine is running
which supplies power to the fuel pump.

MAIN RELAY
d
BATTERY| ===
e
mTH 1 | - L
-

STARTER
SIGNAL !

RESISTOR | INJECTOR

Relay Testing
NOTE: If the car starts and continues to run, the main

relay is OK.
1. Remove the main relay.
2. Attach the battery positive terminal to the No. 4
terminal and the battery negative terminal to the
No. 8 terminal of the main relay. Then check for
continuity between the No. 5 terminal and No. 7
terminal of the main relay.
® If there is continuity, go on to step 3.
e If there is no continuity, replalce the relay and
retest.
No.
No. 1
NO./G N05 No. 2
3. -Attach the battery positive terminal to the No. 6

terminal and the battery negative terminal to the

No. 2 terminal of the main relay. Then check that

there is continuity between the No. 1 terminal and

No. 3 terminal of the main relay.

@ If there is continuity, go on to step 4.

e |If there is no continuity, replace the relay and
retest.

Attach the battery positive terminal to the No. 3
terminal and battery negative terminal to the No. 8
terminal of the main relay. Then check that there is
continuity of the main relay. Then check that there
is continuity between the No. 5 terminal and No. 7
terminal of the main relay.
@ If there is continuity, the relay is OK;
If the fuel pump still does not work, go to
Harness Testing in the next column.
® [f there is no continuity, replace the relay and

retest. (cont'd)




Fuel Supply System

-Main Relay (cont’d)

Troubleshooting Flowchart

- Engine will not start
~= inspection of main relay.

Disconnect the main relay con-
nectors.

Measure the voltage between
YEL/BLU terminal @) and body
ground.

< Is there battery voltage?

YES

Turn the ignition switch ON.

Measure the voltage between
BLK/YEL terminal ® and body
ground.

< Is there battery voltage? >
YES

Measure the voltage between
BLK/YEL terminal and body
ground.

NO

NO

Replace ACG fuse.

Replace No. 2 fuse.

MAIN RELAY

NO /
< Is there battery voltage? >— Replace IG COIL fuse. BLK/

YES

'+ Turn the ignition switch START
position.

Measure the voltage between
BLK/WHT terminal @ and body
ground.

< Is there battery voltage?

YES

{To page 1 1-105)

NO

YEL/BLK ®
BLK/YEL @ ——
BLK/YEL ® I
YEL/BLU ()

Replace No. 7 fuse.
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(From page 1 1 » 104)
i

Turn the ignition switch off.

Connect the ECU test harness
between the ECU and connector.
Disconnect “A” connector from
the engine wire harness only, not
the ECU (page 1 1-21).

Check for continuity between
GRN/BLK terminal 8 and A7 ter-

minal.

NO

Does  continuity ~ exist?

-

YES

A23 () A25 (+)
1

Repair open in GRN/BLK wire
between ECU (A71 and Main

Relay.

battery voltage?

0000000000000 | 00000000
0000000000000 | 00000000

[eXsee)
00.00

BB08665668666200000000 000000 00000000000

Turn the ignition switch ON.

Measure the voitage between
A25 (+) ) terminland AA23 (~) ter-
minal.

NO
( Is there battery voltage? /

Replace main relay.

YES

Measure the voltage between A7
{+) terminal and A23 (-} ter-
minal.

Is there 1 V or less?
(for 2 seconds)

YES

N\ No

Replace main relay.

1 v orless?
A7 I+)
L

A23 -1
i

0006000000060
0000000000000

00000000
00000000

000000
000000

00000000000 |-
00000000000

Substitute a known-good ECU
and recheck. If prescribed
voltage is now available, replace

the original ECU.
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Fuel | Supply System

-Fuel Pump Resistor

Troubleshooting Flowchart

= Engine will not start.

= |Inspection of fuel pump
resistor.

Disconnect the fuel pump resis-
tor connector.

Turn the ignition switch ON.

Measure the voltage between
BLK/YEL (+) (on harness sidel
and body ground (—}.

) Is there battery voltage? NO |
(for 2 seconds)

Inspect the main relay (page
11-104)

YES

Turn the ignition switch OFF.

Install a jumper wire between
two terminals on the wire
harness side of fuel pump
resistor.

Turn the ignition switch to
START position.

<

YES
Does the engine start? >—

Replace fuel pump resistor.

NO

Turn the ignition switch OFF.

Disconnect the fuel pump con-
nector.

Turn the ig nitio n switch ON.

(To page 1 1-107)

#."

oY

4

FUEL PUMP
RESISTOR

11-106




(From page 1 1-106)

Measure the voltage between
BLK/RED (+) (on wire harness
side of fuel pump) and body
ground.

Is there battery voltage?
(for 2 seconds)

NO

Repair open in BLK/RED wire bet-
ween the fuel pump resistor and
the fuel pump.

YES

Inspect the fuel pump
(page 1 1-102)

11-107




Fuel Supply System

Fuel Tank

Replacement

AWARNING

® Do not smoke while working on fuel system. Keep open flame away from work area.
® Make sure lifts are placed properly. (See page I-6.)

1. Raise the car.
2. Remove the drain bolt and drain the fuel in