SUPPLEMENTAL RESTRAINT SYSTEM (SRS)

Some types of this model has an SRS which includes a driver’s airbag located in the steering wheel hub and a pas-
senger’s airbag located in the dashboard above the glove box and seat belt tensioner located in the seat belt retrac-
tors. :

Information necessary to safely service the SRS is included in this Shop Manual, and SRS.

Iltems marked with an asterisk (¥} on the contents page include, or are located near, SRS components. Servicing, dis-
assembling or replacing these items will require special precautions and tools, and should therefore be done by an
authorized Honda dealer.

AWARNING

» To avoid rendering the SRS inoperative, which could
lead to personal injury or death in the event of
severe frontal collision, ail SRS service work must be
performed by an authorized Honda dealer.

* Improper service procedures, including incorrect
removal and installation of the SRS, could lead to
personal injury caused by unintentional deploy-
ment of the airbags.

* Do not bump the SRS unit. Otherwise, the system
may fail in case of a collision, or the airbags may
deploy when the ignition switch is ON (ll).

+ All SRS electrical wiring harnesses are covered with
yellow insulation. Related components are located
in the steering column, front console, dashboard,
dashboard lower panel, and in the dashboard
above the glove box. Do not use electrical test
equipment on these circuits.

« Before trying to remove the seat belt tensioner, first
set the sensor lock pin to LOCK position.:




INTRODUCTION

General Info

F— How to Use This Manual

This Manual is divided into 24 sections. The first page of each sec-
tion is marked with a black tab that lines up with its corresponding
thumb index tab on this page. You can quickly find the first page of
each 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.

Each section includes:

1. Atable of contents, or an exploded view index showing:
« Parts disassembly sequence.
+ Bolt torques and thread sizes.
+ Page references to descriptions in text.
Disassembly/assembly procedures and tools.
Inspection.
Testing/troubleshooting.
Repair.
Adjustments.

O swN

Specifications

Maintenance

Engine Electrical

Engine

— Special Information

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

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

NOTICE: The purpose of these messages it is intended to help

prevent damage to the vehicle, other properly, or the environment.

NOTE: Gives helpful information.

ACAUTION

Detailed descriptions of standard workshop proce-
dures, safety principles and service operations are
not included. Please note that this manual contains
warnings and cautions against some specific service
methods which could cause PERSONAL INJURY,
damage a vehicle or make it unsafe. Please under-
stand that these warnings cannot cover all conceiv-
able ways in which service, whether or not recom-
mended by HONDA, might be done, or of the possi-
ble hazardous consequences of every conceivable
way, nor could HONDA investigate all such ways.
Anyone using service procedures or tools, whether
or not recommended by HONDA, must satisfy himself
thoroughly that neither personal safety nor vehicle
safety will be jeopardized.

All information contained in this manual is based on the latest prod-
uct information available at the time of printing. We reserve the
right to make changes at any time without notice. No part of this
publication may be reproduced, stored in retrieval system, or trans-
mitted, in any form by any means, electronic, mechanical, photo-
copying, recording, or otherwise, without the prior written permis-
sion of the publisher. This includes text, figures and tables.

Cooling

Fuel and Emissions

¥Transaxle

*Steering

Suspension

*Brakes
(Including |ABS))

*Body

*Heater and
Air Conditioning

First Edition 12/97 1484 pages HONDA MOTOR CO., LTD.
All Right Reserved Service Publication Office

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

*Body Electrical

*Restraints

ENGINE
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Chassis and Engine Numbers

— Vehicle Identification Number (VIN)

Manufacturer, Make and
Type of Vehicle

SHH: HONDA OF THE UK.

MFG., LTD. England.
HONDA Passenger vehicle

Line, Body and Engine Type

MB8: CIVIC 5-door/D14A7, D14A8

MB9: CIVIC 5-door/D15Z8

MC1: CIVIC 5-door/D16B2

MC2: CIVIC 5-door/B18C4
Body and Transmission Type

7: 5-door Wagon/

5-speed Manual
8: 5-door Wagon/
4-speed Automatic

Vehicle Grade

3: 1.4

4: 1.4i, 1.5i VTEC, 1.6iLS, 1.8VTi VTEC

5: 1.4i, 1.5i VTEC, 1.6iSR

6: 1.4iS, 1.5iLS VTEC, 1.6iES

7: 1.4iS

8: 1.4iSR
Fixed Code

SHHMB87 30W U 000001

— Engine Number

D14A7 - E100001
A

Engine Type
D14A7: 1.4 £ SOHC 16-valves Multiport Fuel-
injected 55 kW engine with catalytic
converter
D14A8: 1.4 f SOHC 16-valves Multiport Fuel-
injected 66 kW engine with catalytic
converter
D15Z8: 1.5 £ SOHC 16-valves Sequential
Multiport Fuel-injected VTEC-E engine
with catalytic converter
D16B2: 1.6 ¢ SOHC 16-valves Multiport Fuel-
injected engine with catalytic converter
B18C4: 1.8 f DOHC 16-valves Sequential
Multiport Fuel-injected VTEC engine
with catalytic converter
Serial Number
Except B18C4: E100001~
B18C4: 1000001~

Auxiliary Number

Factory Code
U: Honda of the U.K. Manufacturing in
England

Model Year
0: 1998

Serial Number

1-2

— Transmission Number

S1LA - 4000001

-0

Transmission Type
S1LA: 4-speed Automatic
1M: b5-speed Manual
S9B: 5-speed Manual

Serial Number
S1LA: 4000001~
1M: 1000001~
S9B: 1000001~




HANDLE

B Model/Applicable Area Code/VIN/Engine Number/Transmission Number List

VEHICLE IDENTIFICATION TR
1.4i 5MT SHHMB8730WU000001~ | D14A7-E100001~ | 1M-1000001~
14i S 5MT SHHMB8760WU000001~ | D14A8-E100001~ | 1M-1000001~
14iS 5MT SHHMB8770WU000001~ | D14A8-E100001~ | 1M-1000001~
1.4i S 4AT SHHMB8870WU000001~ | D14A8-E100001~ | S1LA-4000001~
1.4i SR 5MT SHHMB8780WU000001~ | D14A8-E100001~ | 1M-1000001~
KG LHD | 15iVTEC 5MT SHHMB9740WU000001~ | D15Z8-E100001~ | 1M-1000001~
1.5IVTEC 5MT SHHMB9750WU000001~ | D15Z8-E100001~ | 1M-1000001~
1.5iLS VTEC 5MT SHHMB9760WU000001~ | D15Z8-E100001~ | 1M-1000001~
1.6 SR 5MT SHHMC1750WU000001~ | D16B2-E100001~ | 1M-1000001~
1.6i LS 4AT SHHMC1840WU000001~ | D16B2-E100001~ | S1LA-4000001~
1.8VTi VTEC 5MT SHHMC2740WU000001~ | B18C4-1000001~ | S9B-1000001~
CiviC 1.4i 5MT SHHMB8740WU000001~ | D14A7-E100001~ | 1M-1000001~
ﬁ%?(' 1.4i 5MT SHHMB8750WU000001~ | D14A7-E100001~ | 1M-1000001~
1.4i AAT SHHMB8850WU000001~ | D14A7-E100001~ | S1LA-4000001~
1.5iVTEC 5MT SHHMB9750WU000001~ | D15Z8-E100001~ | 1M-1000001~
KE RHD |1.5iLS VTEC 5EMT SHHMB9760WU000001~ | D15Z8-E100001~ | 1M-1000001~
1.6i LS 4AT SHHMC1840WU000001~ | D16B2-E100001~ | S1LA-4000001~
1.6i ES 5MT SHHMC1760WU000001~ | D16B2-E100001~ | 1M-1000001~
1.6i ES AAT SHHMC1860WU000001~ | D16B2-E100001~ | S1LA-4000001~
1.8VTi VTEC 5MT SHHMC2740WU000001~ | B18C4-1000001~ | S9B-1000001~
1.4i 5MT SHHMB8740WU000001~ | D14A7-E100001~ | 1M-1000001~
‘s Lp | 1EVTEC 5MT SHHMB9750WU000001~ | D15Z8-E100001~ | 1M-1000001~
[15LS VTEC 5MT SHHMBS760WU000001~ | D15Z8-E100001~ | 1M-1000001~
1.6i LS 4AT SHHMC1840WU000001~ | D16B2-E100001~ | S1LA-4000001~
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Identification Number Locations

cle Identifica
mber

Vehi
Nu
VIN and Engin J
Number Piate (LHD) VIN and Eng
Q G L Number Plate (RHD)

Transmission Number
(Automatic) Transmission Number Transmission Number
(Manual: B18C4 engine} {Manual: Except B18C4 engine)

1-4



Warning/Caution Label Locations n

SRS AIRBAG
WARNING

AIR CONDITIONING \

INFORMATION m

BATTERY CAUTION )/ \

RADIATOR CAP -
CAUTION .

TIRE INFORMATION
{Located on driver's door jamb)
LHD is shown; RHD is similar.

(cont’d)
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Warning/Caution Label Location

r
(cont’'d)
CABLE REEL DRIVER MODULE
CAUTION DANGER
SRS AIRBAG INFORMATION
{located on driver’'s sunvisor)
FRONT SEAT PASSENGER
AIRBAG MODULE DANGER
STEERING COLUMN
NOTICE MONITOR NOTICE

LHD is shown; RHD is symmetrical.



Lift and Support Points

Lift and Safety Stands

1. Place the lift blocks as shoyvn.

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

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

Z L 5D

A \ [(— D
5 == — .
Y O
¥ $

REAR SUPPORT POINT

FRONT SUPPORT POINT LIFT BLOCKS
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Lift and Support Points

Floor Jack

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

not being lifted.

» Always use safety stands when working on or

2. When lifting the rear of the vehicle, put the gearshift under any vehicle that is supported by only a jack.

lever in reverse {Automatic in [F] position). * Never attempt to use a bumper jack for lifting or
supporting the vehicle.

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

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

Front:

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

Rear:

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

1-8



Towing

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

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

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

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

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

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

Manual Transmission
e Release the parking brake.
e Shift the transmission in Neutral.

Automatic Transmission

® Release the parking brake.

Start the engine.

Shift to [Dd position, then [N] position.
Turn off the engine.

ACAUTION
« Improper towing preparation will damage the trans-

mission. Follow the above procedure exactly. If you
cannot shift the transmission or start the engine
{automatic transmission), the vehicle must be trans-
ported on a flat-bed.

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

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

Front:

Rear:

C,ﬁ
\/ ===ed [0
N %}__‘@J/‘

~~
\-:-. B
TOWING HOOKS and

TIE DOWN BRACKETS

\l/\\\\

TIE DOWN BRACKET
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Preparation of Work

ACAUTION

Observe all safety precautions and notes while work-
ing.

e Protect all painted surfaces and seats against dirt and
scratches with a clean cloth or vinyl cover.

® Work safe]y and give your work your undivided atten-
tion. When either the front or rear wheels are to be
raised, block the remaining wheels securely. Commu-
nicate at frequently as possible when work involves
two or more workers. Do not run the engine unless
the shop or working area is well ventilated.

e Before removing or disassembling parts, they must
be inspected carefully to isolate the cause for which
service is necessary. Observe all safety notes and
precautions and follow the proper procedures as
described in this manual.

1-10

® Mark or place all removed parts in order in a parts
rack so they can be reassembled in their original
places.

® Use the special tool when use of such a tool is speci-
fied.

¢ Parts must be assembled with the proper torque
according to the maintenance standards established.

e When tightening a series of bolts or nuts, begin with
the center or large diameter bolts and tighten them in
crisscross pattern in tow or more steps.




e Use new packings, gaskets, O-rings and cotter pins e Brake fluid and hydraulic components

whenever reassembling. * When replenishing the system, use extreme care

to prevent dust and dirt from entering the system.

e Do not reuse parts that must be required to replace. « Do not mix different brands of fluid as they may
Always replace them. not be compatible.

« Do not reuse drained brake fluid.

» Because brake fluid can cause damage to painted
and resin surfaces, care should be taken not to spill
it on such materials. If spilled accidentally, quickly
rince it with water or warm water from painted or
resin surfaces.

« After disconnecting brake hoses or pipes, be sure
to plug the openings to prevent loss of brake fluid.

» Clean all disassembled parts only in clean BRAKE
FLUID. Blow open all holes and passages with com-
pressed air.

e Use genuine HONDA parts and lubricants or those
equivalent. When parts are to be reused, they must
be inspected carefully to make sure they are not dam-
aged or deteriorated and are in good usable condi-
tion.

« Keep disassembled parts from air-borne dust and
abrasives.
* Chéck that parts are clean before assembly.

e Coat or fill parts with specified grease as specified ¢ Avoid oil or grease getting on rubber parts and tubes,
(page 3-2). Clean all removed parts with solvent upon unless specified.
disassembly.
e Upon assembling, check every part for proper instal-
lation and operation.
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Preparation of Work

Electrical Troubleshooting

Before Troubleshooting

e Check applicable fuses in the appropriate fuse/relay
box.

¢ Check the battery for damage, state of charge, and
clean and tight connections.

o Check the alternator belt tension.

ACAUTION

» Do not quick-charge a battery unless the battery
ground cable has been disconnected, otherwise
you will damage the alternator diodes.

« Do not attempt to crank the éngine with the battery
ground cable loosely connected or you will severely
damage the wiring.

Handling Connectors

¢ Make sure the connectors are clean and have no loose
wire terminals.

e Make sure multiple cavity connectors are packed with
grease (except waterproof connectors).

e All connectors have push-down release type locks.

LOCKING TAB

LOCKING TAB

e Some connectors have a clip on their side used to
attach them to a mount bracket on the body or on
another component. This clip has a pull type lock.

e Some mounted connectors cannot be disconnected
unless you first release the lock and remove the con-
nector from its mount bracket.

LOCKING
PAWL ON

OTHER Pull to

HALF OF disengage

CONNECTOR BRACKET

1-12

e Never try to disconnect connectors by pulling on
their wires; pull on the connector halves instead.
e Always reinstall plastic covers.

e Before connecting connectors, make sure the termi-
nals are in place and not bent.

BENT TERMINAL

~

® Check for loose retainer and rubber seals.

RUBBER SEAL RETAINER
RETAINER

o The backs of some connectors are packed with
grease. Add grease if necessary. If the grease is con-
taminated, replace it.




e Insert the connector all the way and make sure it is
securely locked.

e Position wires so that the open end of the cover faces
down. -

Face
open end
down

Handling Wires and Harnesses

® Secure wires and wire harnesses to the frame with
their respective wire ties at the designated locations.

e Remove clips carefully; don’t damage their locks.

EXPANSION
CLIP LOCKS

Slip pliers under the clip base and through the hole at
an angle, then squeeze the expansion tabs to release the
clip.

SNAP-RING PLIERS

e After installing harness clips, make sure the harness
doesn’t interfere with any moving parts.

o Keep wire harnesses away from exhaust pipes and
other hot parts, from sharp edges of brackets and
holes, and from exposed screws and bolts.

® Seat grommets in their grooves properly.

NOT GOOD

Testing and Repairs

e Do not use wires or harnesses with broken insulation.
Replace them or repair them by wrapping the break
with electrical tape.

e After installing parts, make sure that no wires are
pinched under them.

® When using electrical test equipment, follow the
manufacturer’s instructions and those described in
this manual. .

e If possible, insert the probe of the tester from the
wire side (except waterproof connector).

¢ Use a probe with a sharp tester probe.

——

{cont'd)
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Preparation of Work

Electrical Troubleshooting (cont'd)

How to Read Flowcharts

Except SRS:
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 you go off the “map” anywhere but a “stop” symbol, you can easily get lost.

(bold type)
ACTION Asks you to do something; perform a test, set up a condition etc.

Describes the conditions or situation to start a troubleshooting flowchart.

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 you to
bold type)  an earlier part of the flowchart to confirm your repair.

—

SRS:

SRS troubleshooting flowcharts are comprised of modules each of which contains all actions necessary to reach one
decision. Except of the steps you must perform, the modules also include standard specifications of a correctly working
system and test specifications. If the result of a test meets the specification shown in the module, the conclusion from
this test is YES. If the specification is not met, the conclusion is NO. If you do not exactly follow the procedure described
in the module, you may get wrong test resulit.

-+——— Module

C l\
1. [—————The item tested by this module
2,
3. - Test procedure
5 | — Standard specification
C J— | . -
1 Test specification
rC ~ |— |

Conclusion
[
/ Result

NOTE:

e The term “Intermittent Failure” is used in these charts. It simply means a system may have had a failure, but it checks

out OK at this time. If any indicator light on the dash does not come on, check for poor connections or loose wires at all

connectors related to the circuit that you are troubleshooting (see illustration below).

Most of the troubleshooting flowcharts have you reset any control module(s) or unit(s} and try to duplicate the

Diagnostic Trouble Code (DTC). If the problem is intermittent and you can’t duplicate the code, do not continue through

the flowchart. To do so will only result in confusion and, possibly, (a) needlessly replaced control module(s) or unit(s).

® “Open” and “Short” are common electrical terms. An open is a break in a wire or at a connection. A short is an acci-
dental connection of a wire to ground or to another wire. In simpie electronics, this usually means something won't
work at all. In complex electronics, this can sometimes mean something works, but not the way it's supposed to.

TIGHT

LOOSE
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Five-step Troubleshooting Wire Color Codes

1. Verify The Complaint The following abbreviations are used to identify wire
Turn on all the components in the problem circuit to colors in the circuit schematics:
verify the customer complaint. Note the symptoms. WHT ...
Do not begin disassembly or testing until you have YEL ......
narrowed down the problem area. BLK e
BLU e
2. Analyze The Schematic GRN e e
Look up the schematic for the problem circuit. RED .oorieeveccerrreneeanes
Determine how the circuit is supposed to work by (6] 21V U
tracing the current paths from the power feed [ | SRS
through the circuit components to ground. If several BRN ........
circuits fail at the same time, the fuse or.ground is a GRY ........
likely cause. PUR ........
LT BLU Light Blue
Based on the symptoms and your understanding of LT GRN Light Green
the circuit operation, identify one or more possible
causes of the problem. _ The wire insulation has one color or one color with

another color stripe. The second color is the stripe.
3. lIsolate The Problem By Testing The Circuit
Make circuit tests to check the diagnosis you made
in step 2. Keep in mind that a logical, simple proce- WHT/BLK
dure is the key to efficient troubleshooting. Test for
the most likely cause of failure first. Try to make
tests at points that are easily accessible.

4. Fix The Problem
Once the specific problem is identified, make the
repair. Be sure to use proper tools and safe proce-
dures.

5. Make Sure The Circuit Works
Turn on all components in the repaired circuit in all

modes to make sure you've fixed the entire prob- NOTE: Different wires with the same color in the same
lem. If the problem was a blown fuse, be sure to system have been given number suffixes to distinguish
test all of the circuits on the fuse. Make sure no new them (for example, YEL" and YEL? are not the same).
problems turn up and the original problem does not
recur.

(cont'd)
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Preparation of Work

Electrical Troubleshooting (cont'd)

When checking any control module(s) or unit(s) connector terminals, gently slide the sharp tester probe from the wire side
into the connector until it comes in contact with the terminal end of the wire.

DIGITAL CIRCUIT TESTER
{Commercially available) or
07411 - 0020000

Any CONTROL MODULE or

J

Qc#

SHARP TESTER PROBE

ACAUTION

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

« For testing at connectors, bring the tester probe into
contact with the terminal from the connector side of
wire harness connectors in the engine compart-
ment. For female connectors, just touch lightly with
the tester probe and do not insert the probe.

RUBBER SEAL TESTER PROBE

U,
_-.
- ;&m 7’/‘.-. sar mum '-ln'lll‘"

WIRE HARNESS
TERMINAL
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Abbreviations

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

ABS
A/C
ACL
AfF
ALT
AMP
ANT
AP!

APPROX.

ASSY
AT
ATDC
ATF
ATT
ATTS
AUTO
AUX

BARO
BAT
BDC
BTDC

CARB
CAT
or CATA
CHG
CKF
CKP
Cco
COMP
cPB
CPC
CPU
CVvT
CyL
CYP

DI
DIFF
DLC
DOHC
DPI
DTC

ECM
ECT
EGR
ELD
EPR
EPS
EVAP
EX

Anti-lock Brake System

Air Conditioning, Air Conditioner
Air Cleaner

Air Fuel Ratio

Alternator

Ampere (s)

Antenna

American Petroleum Institute
Approximately ‘
Assembly

Automatic Transmission

After Top Dead Center
Automatic Transmission Fluid
Attachment

Active Torgue Transfer System
Automatic

Auxiliary

Barometric

Battery

Bottom Dead Center
Before Top Dead Center

Carburetor
Catalytic Converter

Charge

Crankshaft Speed Fluctuation
Crankshaft Position

Carbon Monoxide

Complete

Clutch Pressure Back up
Clutch Pressure Control
Central Processing Unit
Continuously Variable Transmission
Cylinder

Cylinder Position

Distributor Ignition
Differential

Data Link Connector
Double Overhead Camshaft
Dual Point Injection
Diagnostic Trouble Code

Engine Control Module
Engine Coolant Temperature
Exhaust Gas Recirculation
Electrical Load Detector
Evaporator Pressure Regulator
Electrical Power Steering
Evaporative

Exhaust’

F

FIA
FL
FP
FR
FSR
FWD

GAL
GND

H/B
HC
HO2S

{AB

1AC

IAR

IAT

ICM

ID

ID or I.D.
IG or IGN
IMA
IMMOBI.
IN

INJ

INT

KS

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

Front

Fuel Injection Air
Front Left

Fuel Pump

Front Right

Fail Safe Relay
Front Whee! Drive

Gallon
Ground

Hatchback
Hydrocarbons
Heated Oxygen Sensor

intake Air Bypass

Idle Air Control

Intake Air Resonator
Intake Air Temperature
Ignition Control Module
Identification

Inside Diameter

Ignition

Idle Mixture Adjustment
Immobilizer (immobiliser)
Intake

Injection

Intermittent

Knock Sensor

Left

Lock-up Clutch

Light Emitting Diode

Left Front

Left Handle

Left Handle Drive

Left Rear

Limited Slip Differential
In-line Four Cylinder (engine)

{cont’d)
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Abbreviations

(cont’d)

MAP
MAX.
MBS
MCK
MCU
MIL
MIN.
MPI
M/S
M/T

N
NOx

oBD
028
OD or O.D.

P
PAIR
PCM
PCV

PGM-FI
PGM-IG
PH

PL
PMR
P/N

PRI

P/S
PSF
PSP
PSW

Qty

REF
RHD
RL
RON
RR

SAE
SCS
SEC

SOHC
SOL
SPEC
S/R
SRS
STD

SW

1-18

Manifold Absolute Pressure
Maximum

Mainshaft Brake System
Motor Check

Moment Control Unit
Malfunction Indicator Light
Minimum

Multi Point Injection
Manual Steering

Manual Transmission

Neutral
Oxides of Nitrogen

On-board Diagnostic
Oxygen Sensor
Outside Diameter

Park

Pulsed Secondary Air Injection
Powertrain Control Module
Positive Crankcase Ventilation
Proportioning Control Valve
Programmed-fuel Injection
Programmed Ignition
Pressure High

Pilot Light or Pressure Low
Pump Motor Relay

Part Number

Primary

Power Steering

Power Steering Fluid

Power Steering Pressure
Pressure Switch

Quantity

Right

Reference

Right Handle Drive

Rear Left

Research Octane Number
Rear Right

Society of Automotive Engineers
Service Check Signal

Second

Secondary

Single Overhead Camshaft
Solenoid

Specification

Sun Roof

Supplemental Restraint System
Standard

Switch

8
/B
TC
TCM
TCS
TDC
TN
P

vC
VIN
VSS
VTEC

WIS
W/0
woT

2WD
4WD

=N
-3
» &

GREEREEEEEEY-
_.

[3, I AT Ry
A4 Z2W0
ITOog -

Torque

Throttle Body

Timing Belt

Torque Converter
Transmission Control Module
Traction Controi System

Top Dead Center

Tool Number

Throttle Position

Three Way Catalytic Converter

Viscous Coupling

Vehicle Identification Number
Vehicle Speed Sensor

Variable Valve Timing & Valve Lift
Electronic Control

Variable Volume Intake System

With
Without
Wide Open Throttle

Two Wheel Drive

Four Wheel Drive

Two Wheel Steering

Four Wheel Steering
4-speed Automatic Transmission
5-speed Manual Transmission
Park

Reverse

Neutral

Drive (1st through 4th gear)
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Standards and Service Limits

— Engine Electrical — Section 4

MEASUREMENT STANDARD (NEW)
Ignition coil*! Rated voltage V 12
(TEC) Primary winding resistance at 20°C (68°F} Q 0.63-0.77
Secondary winding resistance at 20°C (68°F) kQ 12.8-19.2
Ignition coil*? Rated voltage V 12
(LUCAS) Primary winding resistance at 20°C {68°F) Q 0.45-0.55
Secondary winding resistance at 20°C (68°F) kQ 22.4-33.6
Ignition coil*? Rated voltage V 12
(LUCAS) Primary winding resistance at 20°C (68°F) Q 0.54 - 0.66
Secondary winding resistance at 20°C (68°F) kQ 13.6-20.4
Firing order 1-3-4-2
Type Refer to Section 4
Spark plug Electrode gap 1.1.8, (0.043 34, )
Ignition timing Atidle 16° + 2° (Red) BTDC

Alternator belt*+s

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

7.0 - 10.5 (0.28 — 0.41) with used belt
5.0 - 7.0 (0.19 - 0.28) with new belt

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

340 - 490 (35— 50, 77 — 110) with used beit
640 - 780 (65 - 80, 140 — 180) with new belt

Alternator belt*+6

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

9.0 - 11.0 {0.35 - 0.43) with used belt
6.0 - 8.0 (0.24 - 0.31) with new belt

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

340 - 490 (35 - 50, 77 - 110} with used belt
640 - 880 (65 — 90, 140 -~ 200) with new beit

Alternator*s Output 13.5Vathot A 75
{BOSCH) Coil resistance {rotor) Q 23
Slip ring O.D. 14.4 (0.567) 14.0 (0.551)
Brush length 12.5(0.49) 2.5 (0.10)
Brush spring tension g (oz) 330(11.6)
Alternator*s Output 13.5V athot A 90
(DENSO) Coil resistance (rotor) Q 2.9
Slip ring O.D. 14.4 (0.567) 14.0 (0.551)
Brush length 10.5 (0.41) 1.5 (0.06)
Brush spring tension g (0z) 330(11.6) _
Starter motor*? Type Gear reduction
(VALEO 1.0 kW)
Starter motor*® Type Gear reduction
{MITSUBA 1.0 Mica depth 0.4 - 0.5 (0.016 - 0.020) 0.15 (0.006)
kw) Commutator runout 0-0.02 (0-0.001) 0.05 (0.002)
Commutator O.D. 28.0 - 28.1 (1.102 - 1.106) 27.5(1.083)
Brush length 15.8 - 16.2 (0.62 - 0.64) 11.0 (0.43)
Brush spring tension (new) 15.7 -17.7 (1.60 - 1.80, 3.5 - 4.0)
N (kgf, Ibf)
*1, 6, 8: B18C4 engine
*2: D15Z8 engine
*3: D14A7, D14A8, D16B2 engines
*4: When using a new belt, adjust deflection or tension to new beit values. Run the engine for 5 minutes then turn it off.

Readjust deflection or tension to used beit values.
*5,7:  All except B18C4 engine
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Unit of length: mm (in)

Cylinder Head/Valve Train — Section 6
[ D14A7, D14A8, D15Z8, D16B2 engines

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Compression 250 rpm (min-") and Nominal 1,270 {13.0, 184)
wide open throttle Minimum 930 (9.5, 135)
kPa (kgf/cm?, psi) Maximum variation | 200 (2.0, 28)
Cylinder head Warpage 0.05 (0.002)
Height 92,95 — 93.05 (3.659 - 3.663) _
Camshaft End play 0.05 - 0.15 (0.002 - 0.006) 0.5 (0.02)
Camshaft-to-holder oil clearance 0.050 - 0.089 {0.002 - 0.004} 0.15 (0.006}
Total runout 0.03 (0.001) max. 0.04 (0.002)
Cam lobe height
D15Z8 engine IN  Primary 38.427 (1.56129) _—
Secondary | 32.292(1.2713} _—
EX 38.784 (1.5269) —_—
D16B2 engine IN 35.019 (1.3787)%, 34,734 (1.3674)*2 | ——
EX 37.904 (1.4923) —_
D14A7, D14A8 engines IN : 34.274 (1.3494) —_—
EX 36.594 (1.4407) _
Vaive Valve clearance IN 0.18 - 0.22 (0.007 - 0.009) —_—
EX | 0.23-0.27 (0.009 - 0.011)
Valve stem O.D. IN 5.48 - 5.49 (0.2157 - 0.2161) 5.45 (0.2146)
EX | 5.45-5.46(0.2146 - 0.2150) 5.42 (0.2134)
Stem-to-guide clearance IN 0.02 - 0.05 (0.001 - 0.002) 0.08 (0.003)
EX | 0.05-0.08 (0.002 - 0.003) 0.11 (0.004)
Valve seat Width IN 0.85 - 1.15 (0.033 — 0.045) 1.6 (0.062)
g EX | 1.25-1.55(0.049 - 0.061) 2.0 (0.079)
Stem installed height IN 53.17 - 53.64 (2.093 - 2.112) 53.89 (2.122)
EX 53.17 - 563.64 (2.093 - 2.112) 53.89 (2.122)
Valve spring Free length  D15Z8 engine IN 56.5 (2.22)
EX 58.7 (2.31)
D14A7, D14A8, D16B2 engines
. IN and EX | 587 (2.31) _—
Valve guide 1.D. IN 5.51-5.563(0.217 - 0.218) 5.55 (0.219)
EX | 5.51-5.53(0.217-0.218) 5.55 {0.219)
Installed height IN 17.85 - 18.35 (0.703 - 0.722) -_—
EX | 18.65~-19.15(0.734 - 0.754) —_—
Rocker arm Arm-to-shaft clearance IN 0.017 - 0.050 (0.0007 - 0.0020) 0.08 (0.003)
. EX | 0.018 - 0.054 (0.0007 — 0.0021) 0.08 {0.003)

*1: Timing belt side, *2: Distributor side
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Standards and Service Limits

— Cylinder Head/Valve Train (B18C4 engine) — Section 6

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Compression 250 rpm (min-!) and" Nominal 1,520 (15.5, 220)
wide open throttle Minimum 930 (9.5, 140)
kPa (kgf/cm?, psi) Maximum variation | 290 (3.0, 43)
Cylinder head Warpage —_— 0.05 (0.002)
Height 141.85 - 142.05 (5.589 - 5.593)
Camshaft End play 0.05 - 0.15 (0.002 - 0.006) 0.5 (0.02)
Camshaft-to-holder oil clearance 0.050 — 0.089 {(0.002 - 0.004) 0.15 {0.006)
Total runout 0.03 (0.001) max. 0.04 (0.002)
Cam lobe height IN  Primary 33.411 (1.3154)
Mid 36.377 (1.4322) _
Secondary 34.547 (1.3601) —_—
EX Primary 33.111 (1.3036) _—
Mid 35.720 (1.4063) _
Secondary 34,381 (1.3536) e
Valve Valve clearance (Cold)* IN 0.15-0.19 (0.006 - 0.007) R
EX 0.17 - 0.21 {0.007 - 0.008)
Valve stem O.D. IN 5.475 - 5.485 (0.2156 -~ 0.2159) 5.445 (0.2144)
EX 5.450 - 5.460 (0.2146 - 0.2150) 5.420 (0.2134)
Stem-to-guide clearance IN 0.025 ~ 0.055 (0.0010 - 0.0022) 0.08 {0.003)
EX 0.050 — 0.080 (0.0020 - 0.0031) 0.11(0.004)
Valve seat Width IN 1.25 - 1.55 (0.049 - 0.061) 2.0 (0.08)
EX - 1.25 - 1.55 (0.049 - 0.061) 2.0 {0.08)
Stem installed height IN 37.465 - 37.935 (1.4750 — 1.4935) 38.185 (1.5033)}
EX 37.165 ~ 37.635 (1.4632 - 1.4817) 37.885 (1.4915)
Valve spring ‘Free length (Reference) IN  Outer 41.05 (1.616)
Inner 36.16 (1.424) _
EX NH 41.96 (1.652) —_—
CH 41.94 {(1.651)
Valve guide 1.D. IN 5.51-5.53 (0.217 - 0.218} 5.55 (0.219)
EX 5.51-5.53 (0.217 - 0.218) 5.55 (0.219)
Installed height IN 12.55 - 13.05 (0.494 - 0.614) —_—
EX 12.55 - 13.05 (0.494 - 0.514) —_—
Rocker arm Arm-to-shaft clearance IN 0.025 - 0.052 (0.0010 - 0.0020) 0.08 (0.003)
EX 0.025 - 0.052 (0.0010 - 0.0020) 0.08 (0.003)

*: Measured between the camshaft and racker arm.
NH: NIHON HATSUJO manufacture valve spring
CH: CHUO HATSUJO manufacture valve spring
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— Engine Block — Section 7
D14A7, D14A8, D15Z8, D16B2 engines

Unit of length: mm (in)

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Cylinder block Warpage of deck surface 0.07 (0.003) max. 0.10 (0.004)
Bore diameter 75.00 — 75.02 {2.953 ~ 2.954) 75.07 (2.956)
Bore taper —_— 0.05 {0.002)
Reboring limit _ 0.5 (0.02)
Piston Skirt 0.D. At5mm (0.2in) 74.980 - 74.990 (2.9520 ~ 2.9524) 74.970 (2.9516)
from bottom of skirt
- Clearance in cylinder 0.010 - 0.040 (0.0004 — 0.0016) 0.05 (0.002)
Groove width (for ring)
Top D15Z8, D16B2 engines 1.020 - 1.030 (0.0402 - 0.0406) 1.05 (0.041)
D14A7, D14A8 engines 1.220 - 1.230 (0.0480 — 0.0484) 1.25 {0.049)
Second D15Z8, D16B2 engines 1.220 - 1.230 (0.0480 — 0.0484) . 1.25 (0.049)
D14A7, D14A8 engines 1.520 - 1.530 (0.0598 - 0.0602) 1.55 (0.081)
Qil 2.805 — 2.820 (0.1104 - 0.1110) 2.85(0.112)
Piston ring Ring-to-groove clearance
- Top D15Z8, D16B2 engines 0.035 — 0.060 (0.0014 - 0.0024) 0.13 (0.005)
D14A7, D14A8 engines 0.030 - 0.060 (0.0012 - 0.0024} 0.13 (0.005)
Second 0.030 - 0.055 (0.0012 - 0.0022) 0.13 (0.005)
Ringendgap Top 0.15 - 0.30 (0.006 - 0.012) 0.60 (0.024)
Second 0.30 - 0.45 (0.012 - 0.018) 0.70 (0.028)
Oil D15Z8, D16B2 engines 0.20 - 0.70 {0.008 - 0.028) 0.80 (0.031)
D14A7, D14A8 engines 0.20 - 0.80 (0.008 — 0.031) 0.90 (0.035)
Piston pin 0.D. 18.994 - 19.000 (0.7478 - 0.7480)
Pin-to-piston clearance 0.010 - 0.022 (0.0004 - 0.0009) _—
Connecting rod Pin-to-rod interference 0.014 - 0.040 (0.0006 - 0.0016) _—
Small end bore diameter 18.96 — 18.98 (0.746 — 0.747) —_—
Large end bore diameter
Nominal D16B2 engine 48.0 (1.89)
D15Z8 engine 45.0 (1.77)
D14A7, D14A8 engines 43.0 (1.69) JE—
End play installed on crankshaft 0.15 - 0.30 (0.006 - 0.012) 0.40 (0.016)
Crankshaft Main journal diameter
D16B2 engine 64.976 — 55.000 (2.1644 — 2.1654) —_—
D14A7, D14A8, D15Z8 engines 44,976 - 45.000 (1.7707 - 1.7717)
Rod journal diameter
D16B2 engine 44.976 - 45.000 (1.7707 - 1.7717) _
D15Z8 engine 41.976 - 42.000 (1.6526 — 1.6535) —_—
D14A7, D14A8 engines 39.976 — 40.000 (1.5739 - 1.5748)
Taper 0.0025 (0.0001) max. 0.005 (0.0002)
Out of round 0.0025 (0.0001) max. 0.005 {0.0002)
End play 0.10 - 0.35 (0.004 - 0.014) 0.45 (0.018)
Total runout 0.03 (0.001) max. 0.04 (0.002)
Bearing Main bearing-to-journal oil clearance
No. 1 and 5 journals 0.018 - 0.036 (0.0007 — 0.0014) 0.05 (0.002)
No. 2, 3 and 4 journals
D16B2 engine 0.024 - 0.042 (0.0009 - 0.0017) 0.05 (0.002)
Except D16B2 engine 0.020 - 0.038 (0.0008 - 0.0015) 0.05 (0.002)
Rod bearing-to-journal oil clearance 0.020 - 0.038 (0.0008 — 0.0015) 0.05 (0.002)
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Standards and Service Limits

— Engine Block (B18C4 engine) — Section 7

Atidle
At 3,000 rpm {min-Y)

kPa (kgf/cm?, psi)

70 (0.7, 10) min.
340 (3.5, 50) min.

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Cylinder block Warpage of deck surface 0.05 (0.002) max. 0.08 (0.003)
Bore diameter 81.00 - 81.02 (3.189 - 3.190) 81.07 (3.192)
Bore taper 0.05 (0.002)
Reboring limit —_ 0.25 (0.010)
Piston Skirt 0.D. at 15 mm (0.6 in) from bottom of skirt 80.98 - 80.99 (3.188 - 3.189) 80.97 (3.188)
Clearance in cylinder 0.01 - 0.04 (0.0004 — 0.0016} 0.05 (0.002)
Groove width (For ring) Top 1.030 - 1.040 (0.0406 - 0.0409) 1.060 (0.0417)
Second 1.230 - 1.240 (0.0484 - 0.0488) 1.260 (0.0496)
Oil 2.805-2.820 (0.1104 - 0.1110) 2.840(0.1118)
Piston ring Ring-to-piston groove clearance Top 0.045 - 0.070 (0.0018 ~ 0.0028} 0.13 (0.005}
Second 0.040 - 0.065 {0.0016 - 0.0026) 0.13 (0.005}
Ring end gap Top 0.20 - 0.35 (0.008 - 0.014) 0.60 (0.024)
Second 0.40 - 0.55 (0.016 - 0.022) 0.70 (0.028)
Oil 0.20 - 0.50 (0.008 - 0.020) 0.70 (0.028)
Piston Pin Q.D. 20.994 - 21.000 (0.8265 - 0.8268) _
Pin-to-piston clearance 0.010 - 0.022 (0.0004 — 0.0009) e —
Connecting rod Pin-to-rod interference 0.017 - 0.036 (0.0007 - 0.0014) _
Small end bore diameter 20.964 - 20.997 (0.8254 — 0.8267) _—
Large end bore diameter Nominal 48.0 (1.89)
End play installed on crankshaft 0.15 - 0.30 (0.006 - 0.012) 0.40 (0.016)
Crankshaft Main journal diameter
No. 1, 2, 4 and 5 journals 54.976 - 55.000 (2.1644 — 2.1654) _—
No. 3 journal 54.974 - 54.998 (2.1643 - 2.1653) _—
Rod journal diameter 44.976 - 45.000 (1.7707 - 1.7717) _—
Taper 0.005 {0.0002) max. 0.010 {(0.004)
Out-of round 0.004 (0.0002) max. 0.006 (0.0002)
End play 0.10 - 0.35 (0.004 - 0.014) 0.45 (0.018)
Runout 0.02 (0.0008) max. 0.03 (0.0012)
Bearing Main bearing-to-journal oil clearance
No. 1, 2, 4 and 5 journals 0.024 - 0.042 (0.0009 - 0.0017) 0.060 (0.0024)
No. 3 journal 0.030 - 0.048 {0.0012 - 0.0019) 0.060 {0.0024)
Rod bearing-to-journal oil clearance 0.032 - 0.050 (0.0013 - 0.0020) 0.060 (0.0024)
- Engine Lubrication — Section 8
D14A7, D14A8, D15Z8, D16B2 engines
MEASUREMENT STANDARD (NEW) 4[ SERVICE LIMIT
Engine oil Capacity £ (US qt, Imp qt) 4.0 (4.2, 3.5) for engine overhaul
3.3 (3.5, 2.9} for il change, including filter
3.0 (3.2, 2.6) for oil change, without filter
Qil pump Inner-to-outer rotor radial clearance 0.02-0.14 (0.001 - 0.006} 0.20 (0.008)
Pump body-to-cuter rotor radial clearance 0.10 - 0.18 (0.004 - 0.007) 0.20 (0.008)
Pump body-to-rotor axial clearance 0.03 - 0.08 (0.001 - 0.003} 0.15 (0.006)
Relief valve Pressure setting 80°C (176°F)
kPa (kgf/cm?, psi) at idle 70 (0.7, 10) min.
at 3,000 min-' (rpm) | 340 (3.5, 50) min.
— Engine Lubrication (B18C4 engine) — Section 8
MEASUREMENT STANDARD {NEW) i SERVICE LIMIT
Engine oil Capacity 4.8 (5.1, 4.2) for engine overhaul
£ (US qt, Imp qt) 4.0 (4.2, 3.5) for oil change, including filter
3.7 (3.9, 3.3) for oil change, without filter
Oil pump Inner-to-outer rotor clearance 0.04 - 0.16 (0.002 - 0.006) 0.20 (0.008)
Pump housing-to-outer rotor clearance 0.10 - 0.18 (0.004 — 0.007) 0.20 (0.008)
Pump housing-to-rotor axial clearance 0.02 - 0.07 (0.001 - 0.003) 0.15 (0.008)
Relief valve Pressure setting at engine oil temp. 80°C (176°F)
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— Cooling — Section 10

Unit of length: mm (in)

MEASUREMENT

STANDARD (NEW)

Radiator

Coolant capacity ¢ (US qt, Imp gt}
including engine, heater, cooling fine and
reservoir
Reservoir capacity:
0.5 ¢ (0.5 US gt, 0.4 Imp qt)

All except B18C4

B18C4 engine

5.0 (5.3, 4.4) for overhaul
4.5 (4.8, 3.9) for coolant change
MT: 4.5 (4.8, 3.9) for overhaul .

engine 3.6 (3.8, 3.2) for coolant change
AT: 4.4 (4.7, 3.9) for overhaul
3.5 (3.7, 3.1} for coolant change
Radiator cap Opening pressure  kPa(kgf/cm?, psi) 93 -123(0.95- 1.25, 14 -18)
Thermostat Startto open  °C (°F) 76 —- 80 (169 — 176)
Fully open °C {°F) 90 (194)
Valve lift at fully open 8.0 {0.31) min.
Cooling fan Thermoswitch “ON” temperature  °C (°F) 91 - 95 (196 - 203}
Thermoswitch “OFF" temperature °C (°F) Subtract 3 - 8 (5 - 15) from actual “ON” temperature

— Fuel and Emissions — Section 11

MEASUREMENT

STANDARD (NEW)

Pressure regulator

Pressure with regulator vacuum hose disconnected
kPa (kgf/cm?, psi)
All except B18C4 engine
B18C4 engine

270-320(2.8-3.3, 40 - 47)
320 ~370(3.3-3.8, 47 - 54}

Fuel tank Capacity f {US gal, Imp gal) 55 (14.5, 12.1)
Engine Idle speed with headlights and cooling fan off M/T: Neutral * A/T:[N] or [P] position
min-! {rpm) D14A7, D14A8, D16B2 engines 750 % 50 750 + 50
D15Z8 engine 750 £ 50
B18C4 engine 800 + 50 _—
IdleCO % 0.1 max.
— Clutch — Section 12
MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Clutch pedal Pedal height to floor 161 (6.34) _—
Stroke 130 - 140 (5.12 ~ 5.51) —_—
Total free play 12 - 21 (0.047 - 0.83) —_—
Pedal play 1.0-10.0 (0.04 - 0.37) —_—
Disengagement height to floor LHD | 81(3.19) min. —_—
RHD | 79(3.11) min.
Flywheel Clutch surface runout 0.05 (0.002) max. 0.15 (0.006)
Clutch disc Rivet depth All except B18C4 engine 1.3 (0.051) min. 0.2 (0.008)
B18C4 engine . 1.2 - 1.7 (0.047 - 0.067) 0.2 (0.008)
Thickness All except B18C4 engine 7.7-8.2(0.30-0.32) 6.0 (0.24)
B18C4 engine 8.4-9.1(0.33 - 0.36) 6.0 (0.24)
Pressure plate Warpage 0.03 (0.001) max. 0.15 (0.006})
Diaphragm spring finger alignment 0.6 {0.02) max. 0.8 (0.03)
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Standards and Service Limits

[; 1M Manual Trénsmission — Section 13

Diameter of ball bearing contact area
(Transmission housing side)
Diameter of 4th, 5th gear contact area
Diameter of 3rd gear contact area
Diameter of ball bearing contact area
{Clutch housing side}

21.987 - 22.000 (0.8656 — 0.8661)

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

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Transmission oil Capacity £ (US qt, Imp qt) 1.9 (2.0, 1.7) for overhaul
1.8 {1.9, 1.6) for oil change
Mainshaft End play 0.11-0.18 (0.004 - 0.007) Adjust

21.930 (0.8634)

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

Diameter of 1st gear contact area

35.984 - 36.000 (1.4167 - 1.4173)

Runout 0.02 (0.001) max. 0.05 (0.002)

Mainshaft 3rd and I.D. 39.009 - 39.025 {1.5358 — 1.5364) 39.07 (1.538)
4th gears End play : 3rd | 0.06-0.21(0.002 - 0.008} 0.33 {0.013)
4th | 0.07 - 0.20 (0.003 - 0.008) 0.31(0.012)

Thickness 3rd { 30.22-30.27 (1.190 - 1.192) 30.15 (1.187)

. 4th | 30.11-30.16 (1.185 - 1.187} 30.05 (1.183)

Mainshaft 5th 1.D. 37.009 - 37.025 (1.4570 - 1.4577) 37.07 (1.459)
gear End play 0.06 - 0.19 (0.002 - 0.007) 0.31 (0.012)

Thickness 28.42 - 28.47 (1.119~ 1.121} 28.35 (1.116)

Countershaft Diameter of needle bearing contact area 30.000 - 30.015 (1.1811 - 1.1817) 29.950 {1.1791)

35.930 (1.4146)

Diameter of shift piece contact point

12.9-13.0 (0.508 - 0.512}

Diameter of ball bearing contact area 24,980 - 24.993 {0.9835 - 0.9840) 24.930 {0.9815}
Runout 0.02 {0.001) max. 0.05 {0.002)
Countershaft 1st I.D. 41.009 - 41.025 {1.6145 - 1.6152) 41.07 (1.617)
gear End play (When tightened by the specified torque) 0.03-0.10 (0.001 - 0.004)} 0.22 (0.009)
Thickness 30.41 - 30.44 (1.197 - 1.198) 30.36 (1.195)
Countershaft 2nd 1.D. 44,009 - 44.025 (1.7326 ~ 1.7333) 44.07 (1.735)
gear End play {When tightened by the specified torque) 0.04 -0.12 (0.002 - 0.005) 0.24 (0.009)
Thickness 31.91 - 31.96 (1.2566 — 1.258) 31.85 (1.254)
Spacer collar 1.D. 33.000 ~ 33.010 (1.2992 - 1.2996) 33.05 {1.301)
{Countershaft 2nd 0.D. 38.989 — 39.000 (1.5350 - 1.5354) 38.93 (1.533)
gear) Length 32.03 - 32.06 (1.261 - 1.262) 32.01 (1.260)
Spacer collar 1.D. 27.002 - 27.012 {1.0631 - 1.0635) 27.06 (1.065)
(Mainshaft 4th 0.D. 4th | 33.989 - 34.000 (1.3381 ~ 1.3386) 33.93 (1.336)
and 5th gear) 5th | 31.989 - 32.000 (1.2594 ~ 1.2598) 31.93 (1.257)
Length 4th | 22.83 -22.86 {0.899 - 0.900) 22.81(0.898)
5th | 23.53 - 23.56 (0.926 - 0.928) 23.51 (0.926)
Reverse idler gear | 1.D. 15.016 - 15.043 (0.5912 - 0.5922) 16.08 (0.594)
Gear-to-reverse gear shaft clearance 0.032 - 0.077 {0.0013 - 0.0030) 0.14 (0.006)
Synchro ring Ring-to-gear clearance (Ring pushed against gear) 0.73 - 1,18 (0.029 - 0.046) 0.4 (0.02)
Shift fark Fork finger thickness 1st/2nd, 5th | 6.2- 6.4 (0.244 - 0.252)
3rd/4th 7.4 -7.6 (0.291 - 0.299)
Fork-to-synchro sleeve clearance 0.35 - 0.65 (0.014 ~ 0.026) 1.0 (0.04}
Reverse shift fork Fork paw! groove width 12.7-13.0(0.50 - 0.51)
Fork-to-reverse idler gear clearance Q.5 1.1{0.020 - 0.043) 1.810.071)
Groove width 7.05—7.25 (0.278 - 0.285)
Fork-to-5th/reverse shift piece pin clearance 0.05 - 0.35 (0.002 - 0.014) 0.5 (0.02)
Shift arm A Inner diameter of shift arm C contact point 13.05 - 13.13 (0.514 - 0.517) —_—
Shift arm A-to-shift arm C clearance 0.05 - 0.23 (0.002 - 0.009) 0.35 {0.014)
Shift arm B Inner diameter of shift arm B shaft contact point 13.973 ~ 14.000 (0.5501 - 0.5512}
Shift arm B-to-shaft clearance 0.013 - 0.070 (0.0005 - 0.0028} 0.16 {0.006)
Shift arm B-to-shift piece clearance 0.2 - 0.5 {0.008 - 0.020} 0.8 (0.032)

12.78 {0.5031)

Differential carrier

Pinion shaft bore diameter

18.010 - 18.028 {0.7091 ~ 0.7098)

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

Set ring-to-bearing outer race

0-0.1(0-0.004)

Adjust with shim

2-8




— S9B Manual Transmission — Section 13

Unit of length: mm (in)

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Transmission oil Capacity f (US qt, Imp qt) 2.3 (2.4, 2.0) for overhaul
2.2 (2.3, 1.9) for oil change
Mainshaft End play 0.11-0.18 (0.004 - 0.007) Adjust

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

Diameter of 3rd gear contact area B
Diameter of ball bearing contact area C
{Transmission housing side)

27.977 - 27.990 (1.1015 - 1.1020)

37.984 - 38.000 (1.4954 — 1.4960)
27.987 - 28.000 (1.1018 - 1.1024)

27.930 (1.0996)

37.930 (1.4933)
27.940 (1.1000)

Runout 0.02 (0.001) max. 0.05 (0.002)
Mainshaft 3rd and | I.D. 43.009 — 43.025 (1.6933 - 1.6939) | 43.08 (1.696)
4th gears End play 0.06 - 0.21 (0.002 - 0.008) 0.3 {0.01)
Thickness 3rd | 34.92-34.97 {(1.375- 1.377) 34.3 (1.350)
4th 31.42 - 31.47 (1.237 - 1.239) 31.3(1.232)
Mainshaft 5th gear | -1.D. 43.009 — 43.025 (1.6933 - 1.6939) | 43.08 (1.696)
End play 0.06 - 0.21 {0.002 - 0.008) 0.31(0.01)
Thickness 31.42 — 31.47 (1.237 - 1.239) 31.3(1.232)

Countershaft

Diameter of ball bearing contact area A
Diameter of 1st gear contact area B
Diameter of needle bearing contact area C

24.980 — 24.993 (0.9835 — 0.9840)
36.984 - 37.000 (1.4561 — 1.4567)
33.000 — 33.015 (1.2992 - 1.2998)

24.940 (0.9818)
36.930 (1.4539)
32.950 (1.2970)

Runout 0.02 {0.0008) max. 0.05 (0.002)
Countershaft 1st 1.D. 42,009 - 42.025 (1.6539 - 1.6545) 42.07 (1.656)
gear End play (When tightened by the specified torque) 0.045 - 0.205 (0.0018 - 0.0081) .0.25 (0.01)
Thickness 31.45 - 31.50 (1.238 - 1.240)
Countershaft 2nd 1.D. 47.009 - 47.025 (1.8507 - 1.8514) 47.07 (1.853)
gear End play (When tightened by the specified torque) 0.07 - 0.14 (0.0027 - 0.0055) 0.24 (0.009)
Thickness 28.92 — 28.97 (1.1386 - 1.1405) 28.8 (1.134)
Spacer collar .D. 36.48 — 36.49 (1.4362 - 1.4366) 36.54 (1.439)
{Countershaft 2nd 0.D. 41.989 - 42.000 (1.6531 - 1.6535) 41.93 (1.651)
gear) Length 29.07 — 29.09 (1.1444 - 1.1453)
Spacer collar 1.D. 31.002 - 31.012 {1.2205 - 1.2209) 31.06 (1.223)
(Mainshaft 4th and | O.D. 37.989 — 38.000 (1.4956 — 1.4961) 37.94 (1.494)
5th gear) Length 56.45 — 56.55 (2.2224 — 2.2264)
4th/5th gear side 26.03 - 26.08 (1.025 - 1.027) ' e
Reverse idler gear | LD. 20.028 - 20.049 (0.7885 - 0.7893) 20.09 (0.7909)
Gear-to-reverse gear shaft clearance 0.028 - 0.062 (0.0011 - 0.0024} 0.16 (0.006)
Synchro ring Ring-to-gear clearance (Ring pushed against gear) 0.73 - 1.18 (0.029 - 0.046) 0.4 (0.016)
Double cone Clearance {Ring pushed against gear}
Outer synchro ring-to-gear 0.95 - 1.68 (0.037 — 0.066) 0.6 (0.024)
inner synchro ring-to-gear 0.5- 1.0 (0.02 - 0.04) 0.3(0.01)
Outer synchro ring-to-synchro cone 0.5 - 1.0 (0.02 - 0.04) 0.3{(0.01)
Shift fork Fork finger thickness 7.4-7.6 (0.291 - 0.299) —
Fork-to-synchro sleeve clearance 0.35 - 0.65 (0.015 - 0.026) 1.0 (0.04)
Reverse shift fork Fork pawl groove width 13.0-13.3(0.512 - 0.524)
Fork-to-reverse idier gear clearance 0.5-1.1(0.02-0.04) 1.8 (0.07)
L-groove width At 5th gear side | 7.4-7.7 (0.29 - 0.30) _
At reverse side 7.05 - 7.25{0.278 - 0.285) _
Fork-to-5th/reverse shift piece pin clearance
At 5th gear side | 0.4-0.9(0.02 - 0.04) _—
At reverse side 0.05 - 0.45 (0.002 - 0.018)
Shift piece Shift piece-to-shift arm clearance 0.1 -0.3(0.004 - 0.012) 0.6 (0.02)
Groove width of shift arm contact area 8.1-8.2(0.319 - 0.323)
Shift-piece-to-shift fork shaft clearance 0.2 - 0.5 (0.008 - 0.020) 0.8 (0.03)
Width of shift fork contact area 11.9 - 12.0 {0.469 - 0.472)
Select arm Select arm-to-interlock clearance 0.05-0.25 {0.002 - 0.01) 0.45 (0.018)
Select arm-to-shim clearance 0.01 - 0.2 (0.0004 - 0.008)
Interiock Width of select arm contact area 9.9 - 10.0 (0.390 - 0.394)
Change piece Change piece-to-shift arm holder clearance 0.05 - 0.35 (0.002 - 0.014) 0.8 (0.03}
Groove width of shift arm holder contact area 12.05 - 12.15 (0.474 - 0.478)
Change piece-to-select arm clearance 0.05 - 0.35 {0.002 - 0.014) 0.5 (0.02)
Groove width of select arm contact area 12.05 - 12.15 (0.474 - 0.478)
Differential taper roller bearing preload starting torgue N-m {kgf-cm, Ibfft) Adjust

2.11-3.04 (21,5~ 31.0, 13.0- 18.7)
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Standards and Service Limits

— Automatic Transmission — Section 14

MEASUREMENT

STANDARD {NEW)

J

SERVICE LIMIT

Transmission
fluid

Capacity £ (US qt, Imp qt)

5.9 (6.2, 5.2) for overhaul

2.7 (2.8, 2.4) for fluid change

Hydraulic
pressure

kPa (kgf/cm?, psi)
D16B2 engine

Line pressure at 2,000 rpm {min-") [N] or [P] position

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

780 (8.0, 110)

2nd clutch pressure at 2,000 rpm {min-') [D4] position

3rd clutch pressure at 2,000 rpm (min-") [Ds] position

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

370 - 420(3.8-4.3,54-61)

throttle fully closed

830 -880 (8.5 - 9.0, 120 - 130)
throttle more than 2/8 opened

360 (3.7, 53)
throttle fully closed

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

2nd clutch pressure at 2,000 rpm (min-") (2] position

1st clutch pressure at 2,000 rpm (min-') [Dd or [1]
position

1st-hold clutch pressure at 2,000 rpm {min-1) [1] position

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

780 (8.0, 110}

Governor pressure at 60 km/h (38 mph)

173 - 192 (1.76 — 1.96, 25.0 - 27.9}

168 (1.71, 24)

Throttle B pressure . Throttle fully closed
Throttle fully opened

0-15{(0-0.15,0-2.1)

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

780 (8.0, 110)

Throttie A pressure Throttle fully closed

Throttie fully opened

0-5(0-0.050-0.7)

525 - 540 (5.35 - 5.5, 76 - 78)

520 (5.3, 75)

Hydraulic
pressure .
kPa (kgf/cm?, psi)
D14A7, D14A8
engines

Line pressure at 2,000 rpm {min-1) [N] or [P] position

780 - 830 (8.0~ 8.5, 110 - 120)

740 (7.5, 110)

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

3rd clutch pressure at 2,000 rpm {min-1) position

4th clutch pressure at 2,000 rpm (min-') pasition

370 - 420 (3.8 - 4.3, 54 -61)

throttle fully closed

780 - 830 (8.0 - 8.5, 110 - 120}
throttle more than 2/8 opened

360 (3.7, 53)
th rottlu.!e fully closed

740 (7.5, 110) throttle
more than 2/8 opened

2nd clutch pressure at 2,000 rpm (min-") [2] position 780 - 830 (8.0 — 8.5, 110 — 120} 740 (7.5, 110)
1st clutch pressure at 2,000 rpm (min-7) or
position : ’
1st-hold clutch pressure at 2,000 rpm (min-") [1] position
Governor pressure at 60 km/h (38 mph) 173-192 (1.76 - 1.96, 25.0 - 27.9) 168 (1.71, 24)
Throttle B pressure Throttle fully closed 0-15(0-0.15,0~2.1)
Throttle fully opened | 780 - 830 (8.0 - 8.5, 110 - 120} 740 (7.5, 110)
Throttle A pressure Throttle fully closed 0-5(0-0.050-0.7)
Throttle fully opened | 525 -540(5.35-5.5,76 - 78) 520 (5.3, 75}
Stall speed rpm {min-} (check with vehicle on D16B2 engine 2,800 2,650 ~ 2,950
level ground) D14A7, D14A8 engines | 2,550 2,400 - 2,700
Clutch Clutch initial clearance 1st, 2nd 0.65 - 0.85 (0.026 - 0.033)
3rd, 4th 0.40 - 0.60 (0.016 — 0.024) —_—
1st-hold 0.5-0.8(0.02-0.03)
Clutch return spring free length 1st 31.1 (1.22) 29.1(1.15)
. 2nd, 3rd, 4th | 30.5 (1.20) 28.5(1.12)
1st-hold 34.6(1.36) 32.6 (1.28)
Clutch disc thickness 1.88 - 2.00 (0.074 - 0.079) Until grooves wear out
Clutch plate thickness 1st, 1st-hold 1.55 - 1.65 {0.061 - 0.065) Discoloration
2nd, 3rd, 4th 1.95 - 2.05 (0.077 - 0.081) Discoloration
Clutch end plate thickness MARK 1 2.3-2.4{0.091-0.094) Discoloration
{except 1st-hold) MARK 2 2.4 - 2.5 (0.094 - 0.098) .
MARK 3 2.5- 2.6 {0.098 - 0.102)
MARK 4 2.6 - 2.7 (0.102 - 0.106)
MARK 5 2.7 - 2.8 {0.106 - 0.110)
MARK 6 2.8-29(0.110-0.114)
MARK 7 2.9-3.0(0.114-0.118}
MARK 8 3.0-3.1(0.118-0.122)
MARK 9 3.1-3.2(0.122 - 0.126)
MARK 10 3.2-3.3(0.126 - 0.130}
MARK 11 2.0-2.1(0.079 - 0.083)
MARK 12 | 2.1-2.2(0.083 - 0.087) '
MARK 13 2.2-2.3(0.087 - 0.091) Discoloration
Clutch end plate thickness MARK 1 2.05-2.10 (0.081 - 0.083) Discoloration
(1st-hold) MARK 2 2,15 - 2.20 (0.085 ~ 0.087)
MARK 3 2.25-2.30 (0.089 - 0.091)
MARK 4 2.35 - 2.40 (0.093 - 0.094)
NO MARK 2.45 - 2.50 (0.096 - 0.098)
MARK 6 2.55 - 2,60 (0.100 - 0.102)
MARK 7 2.65-2.70 (0.104 - 0.106) Discoloration
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— Automatic Transmission — Section 14

Unit of length: mm (in)

MEASUREMENT

STANDARD (NEW)

SERVICE LIMIT

Transmission

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

On countershaft 3rd gear collar

On countershaft 4th gear

On countershaft reverse gear collar
On countershaft 1st gear collar

On sub-shaft (L. side)

On sub-shaft 4th gear collar

On reverse idler gear shaft

Inside diameter of needle bearing contact area
On mainshaft 1st gear
On mainshaft 2nd gear
On mainshaft 4th gear
On countershaft 1st gear
On countershaft 3rd gear
On countershaft 4th gear
On countershaft reverse gear
On sub-shaft 4th gear
On reverse idler gear
On reverse idler gear shaft holder

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

Selector hub 0O.D. '

Mainshaft 4th gear collar length

Mainshaft 4th gear collar flange thickness

Mainshaft 1st gear collar length

23.980 — 23.993 (0.9441 - 0.9446)
36.975 — 35.991 (1.4163 ~ 1.4169)
31.975 - 31.991 (1.2589 — 1.2595)
30.975 - 30.991 (1.2195 — 1.2201)
36.004 — 36.017 (1.4175 - 1.4180)
35.980 - 35.996 (1.4165 - 1.4172)
27.980 - 27.993 {1.1016 — 1.1021)
31.975 - 31.991 (1.2589 - 1.2595)
31.975 - 31.991 (1.2589 - 1.25956}
25.991 — 26.000 (1.0233 - 1.0236)
27.980 - 27.993 (1.1016 ~ 1.1021)
13.990 - 14,000 (0.5508 - 0.5512)

35.000 - 35.016 (1.3780 ~ 1.3786)
41.000 - 41.016 (1.6142 ~ 1.6148)
38.000 - 38.016 (1.4961 ~ 1.4967}
38.000 — 38.016 (1.4961 - 1.4967)
41.000 - 41.016 (1.6142 - 1.6148)
33.000 - 33.016 (1.2992 - 1.2998)
38.000 - 38.016 (1.4961 ~ 1.4967)
32.000 - 32.016 (1.2598 —~ 1.2605)
18.007 - 18.020 (0.7089 - 0.7094)
14.416 — 14.434 (0.5676 - 0.5683)

0.05 - 0.16 (0.002 - 0.006)
0.05 - 0.13 (0.002 - 0.0051)
0.05 - 0.16 (0.002 ~ 0.006)
0.1 - 0.5 (0.004 - 0.020)
0.05 - 0.17 (0.002 -~ 0.0067)
0.10 - 0.18 (0.004 -~ 0.0071)
0.05 - 0.17 (0.002 ~ 0.007)
0.05 - 0.18 {0.002 ~ 0.007)
0.10 - 0.25 {0.004 ~ 0.010)
51.87 ~ 51.90 (2.042 - 2.043)
49.50 ~ 49.55 (1.949 - 1.951)
4.435 ~ 4.525 (0.175 - 0.178)
27.00 - 27.05 (1.063 - 1.065)

Wear or damage
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Countershaft distance collar length
{28 mm)

38.97 ~ 39.00 (1.534 - 1,535)
39.02 - 39.05 (1.536 - 1.537)
39.07 ~ 39.10 (1.538 - 1.5639)
39.12~39.15 {1.540 - 1.541)
39.17 - 39.20 (1.542 - 1.543)
38.22 ~ 39.25 (1.544 - 1.545)
39.27 ~39.30 (1.546 - 1.547)
38.87 - 38.90 (1.530 - 1.531)
38.92 - 38.95 (1.532 - 1.533)

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

Countershaft 1st gear collar flange thickness
Countershaft 3rd gear collar

Sub-shaft 4th gear collar length

Sub-shaft 4th gear collar flange thickness

14.5 - 14.6 (0.571 ~ 0.575)
2.4-2.6(0.094 - 0.102)
14.5-14.6 (0.571 - 0.575)
2.4-2,6(0.094 -0.102)
20.65 - 20.70 (0.813 - 0.815)
24.0 - 24.1 {0.945 ~ 0.949)
2.95-3.10 (0.116 - 0.122)

Wear or damage

Wear or damage

Wear or damage
Wear or damage

{cont’d)
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Standards and Service Limits

r Automatic Transmission {cont’d) — Section 14

MEASUREMENT

STANDARD (NEW)

SERVICE LIMIT

Transmission

Mainshaft 2nd gear thrust washer thickness

3.97 - 4.00 (0.156 — 0.157)

Wear or damage

{cont'd)

4.02 - 4.05 (0.158 - 0.159)
4.07 - 4.10(0.160 - 0.161)
4.12 -4.15(0.162 - 0.163}
4.17 - 4.20 (0.164 - 0.165)
4.22 - 4.25 (0.166 - 0.167)
4.27 - 4.30 (0.168 - 0.169)
4.32-4.35(0.170-0.171}
4.37 - 4,40 (0.172-0.173)
4,42 - 4.45{0.174-0.175)

Wear or damage

Mainshaft ball bearing L. side thrust washer thickness
Mainshaft 1st gear R. side thrust washer thickness

2.95-3.05(0.116 — 0.120}
2.43 - 2.50 (0.096 - 0.098)

Wear or damage
Wear or damage

Countershaft 3rd gear splined washer thickness

4.95 - 5.00 (0.195 - 0.197)

Wear aor damage

Sub-shaft 4th gear thrust washer thickness

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

Mainshaft feed pipe A, O.D.

Mainshaft feed pipe B, 0.D.

Countershaft feed pipe O.D.

Sub-shaft feed pipe O.D.

Mainshaft sealing ring thickness
{29 mm and 35 mm)

Mainshaft bushing I.D.

Mainshaft bushing 1.D.

Countershaft bushing 1.D.

Sub-shaft bushing {.D.

Mainshaft sealing ring groove width

2.93-3.00(0.115-0.118)

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

5.97 - 5.98 (0.2350 - 0.2354)

7.97 -7.98 {0.3138 - 0.3142)

7.97 -7.98 (0.3138 - 0.3142)

1.87 - 1.97 (0.074 - 0.078)

6.018 - 6.030 (0.2369 - 0.2374)
9.000 - 9.015 (0.3543 - 0.3549)
8.000 - 8.022 (0.3150 — 0.3158)
8.000 - 8.015 (0.3150 — 0.3156)
2,025 - 2.075 (0.080 - 0.082)

Wear or damage

Wear or damage
8.95 (0.352)
5.95 (0.234)
7.95 (0.313)
7.95(0.313)
1.82 (0.072)

6.045 (0.2380)
9.030 (0.355)

8.030 (0.3161)
8.030 (0.3161}
2.095 (0.0825)

Regulator valve
body

Sealing ring contact |.D.

35.000 - 35.025 (1.3780 - 1.3782)

35.050 (1.3799)

Stator shaft

Sealing ring contact 1.D.
Torque converter side
ATF pump drive gear side

27.000 - 27.021 (1.0630 - 1.0638)
29.000 - 29.013 (1.1417 - 1.1422)

Wear or damage
Wear or damage

Shifting device
and parking brake
control

Reverse shift fork finger thickness
Parking brake pawl
Parking gear

5.90 - 6.00 {0.232 - 0.236)

5.40 {0.213)
Wear or other
defect

ATF pump driven gear L.D.
ATF pump driven gear shaft 0.D.

14.016 - 14.034 (0.5518 - 0.5525)
13.980 - 13.990 (0.5504 — 0.5508)

Servo body Shift fork shaft bore 1.D. 14.000 - 14.010 (0.5512 - 0.56516)
Shift fork shaft valve bore 1.D. 37.000 - 37.039 (1.4567 ~ 1.4582) 37.045 (1.4585)
ATF pump ATF pump gear side clearance Drive 0.03 - 0.05 (0.001 - 0.002) 0.07 (0.003)
‘ Driven | 0.03-0.05(0.001 - 0.002) 0.07 {0.003)
ATF pump gear-to-body clearance Drive 0.1050 - 0.1325 (0.0041 - 0.0052) _
Driven 0.0350 - 0.0625 (0.0014 - 0.0025)

Wear or damage
Wear or damage

Differential carrier

Pinion shaft contact area 1.D.

18.010 - 18.028 (0.7091 — 0.7098)

Carrier-to-pinion clearance 0.023 - 0.057 (0.0009 - 0.0022) 0.10 (0.004)

Driveshaft contact area |.D. 26.025 - 26.045 (1.0246 - 1.0254)

Carrier-to-driveshaft clearance 0.045 - 0.086 (0.0018 - 0.0034) 0.12 (0.005)

Ball bearing contact area O.D. 40.002 - 40.018 {1.5749 - 1.5755) _—
Differential pinion Backlash 0.05 - 0.15 (0.002 - 0.006) e
gear 1.D. 18.042 - 18.066 (0.7103 - 0.7113)

Pinion gear-to-pinion shaft clearance 0.055 - 0.095 (0.0022 - 0.0037) 0.15 (0.006)
Set ring-to-bearing outer race 0~0.15 {0 - 0.006) Adjust
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— Automatic Transmission — Section 14

Unit of length: mm (in}

STANDARD (NEW)
MEASUREMENT Wire Dia. 0.D. Free Length No. of Coils
Springs Regulator valve spring A

D16B2 engine 1.8 (0.071) 14.7 {(0.579) 87.8 (3.457) 16.5
D14A7, D14A8 engines 1.8 (0.071) 14.7 {(0.579}) 85.4 (3.362) 16.5
Regulator valve spring B 1.8 (0.071) *6.0 (0.236) 44.0 (1.732) 75

Stator reaction spring 4.5(0.177) *26.4 (1.039) 30.3{1.193) 1.92
Torque converter check valve spring 1.0 (0.039) 8.4 {0.331) 33.8(1.331) 8.2
Modulator valve spring 1.2 (0.047) *7.0 (0.276) 27.6(1.087) 7.7
Relief valve spring 1.1 {0.043) 8.6 (0.339) 37.1 (1.467) 13.4
Cooler check valve spring 1.0 (0.039) 8.4 (0.331) 33.8(1.331) 8.2
Governor spring A 1.0 (0.039) 18.8 (0.740) 32.9 (1.295) 4.1
Governor spring B 0.9 (0.035) 11.8 (0.465) 27.8 (1.094) 6.0
_ 0.9 (0.035) 11.8 (0.465) 29.1 (1.146) 6.0
2 - 3 orifice control valve spring 0.9 (0.035) 6.6 (0.260) 33.2(1.307) 14.9
4 - 3 kick down valve spring 1.0 {0.039) 6.6 (0.260) 29.9 (1.177) 14.7
2/3 - 4 orifice control valve spring 1.0 (0.039) 8.6 (0.339) 51.9 (2.043) 19.8
2nd ON orifice control valve spring 0.9 (0.035) 8.0 (0.315) 24.1(0.949) 9.6
Throttle valve A-spring 1.0 (0.039} 8.5 (0.335) 22.2{0.874) 6.0
1.0 (0.039) 8.5 (0.335) 22.1(0.870) 5.5
1.1 (0.043) 8.5 (0.335} 22.3(0.878) 8.1
: 1.1 (0.043) 8.5 (0.335) 22.3(0.878) 7.6
Throttle valve B adjusting spring 0.8 (0.031} 6.2 (0.244) 30.0(1.181) 8.0
Throttle valve A adjusting spring. 0.8 {0.031) 6.2 (0.244) 27.0 (1.063) 8.5
Throttle valve B spring 1.4 {0.063) 8.5 (0.335) 41.5(1.634) 10.5
1.4 (0.063) 8.5 (0.335) 41.5 (1.634) 11.2
1.4 (0.063) 8.5 (0.335) 41.6 (1.648) 12.4
1~ 2 shift valve spring 0.45 {0.018) 5.1 (0.207) 52.8 (2.079) 29.0
1~ 2 shift valve ball spring 0.45 (0.018) 4.5 (0.177) 10.7 (0.421) 12.7
2 - 3 shift valve spring 0.9 (0.035) 7.1 (0.280) 65.3 (2.571) 321
2 ~ 3 shift valve ball spring 0.45 (0.018) 4.5(0.177) 13.3(0.524) 8.0
3 - 4 shift valve spring 0.9 (0.035) 9.6 (0.378) 32,5 (1.280) 10.3
3 ~ 4 shift valve ball spring 0.5 (0.020) 45(0.177) 11.3 (0.445) 7.4
1st-hold accumulator spring 4.0 {0.157) 21.5(0.846) 71.7 (2.823) 8.3
1st accumulator spring A 2.6 {0.102) 24.3(0.957) 101.9(4.012) 11.6
1st accumulator spring B 2.3(0.091) *9.9 (0.390) 49.0 {1.929) 4.6
2nd accumulator spring 3.5(0.138) 22.0 (0.866) 77.0 (3.031) 95
3rd accumulator spring 2.6 (0.102) 17.5 (0.689) 91.8 (3.614) 15.8
4th accumulator spring 2.6 (0.102) 16.0 (0.630) 90.1 (3.547) 15.6
Lock-up shift valve spring 0.9 (0.035) 7.6 {0.299) 73.7 {2.902) 32.0
Lock-up timing B valve spring 0.8 {0.031) 6.6 (0.260) 61.5 (2.421) 276
Lock-up control valve spring 0.9 {0.035) 6.6 (0.260) 38.4 (1.5612) 23.3
Governor cut valve spring 0.8 (0.031) 7.6 (0.299) 44.5 (1.752) 17.0
CPC valve spring 0.9 (0.035) 8.4 (0.331) 24.9 (0.980) 9.8
Reverse controi valve spring 0.7 (0.028) 7.1 {0.280) 40.0 (1.675) 20.8
3~ 2 timing valve spring 1.2 (0.047) 8.6 (0.339} 45.6 (1.795) 14.7
Servo control valve spring 0.9 (0.035) 6.4 (0.252) 34.1(1.343) 17.5
2~ 1 timing valve spring 0.7 {0.028} 5.6 (0.220) 33.0(1.299) 21.7
4th exhaust valve spring 0.9 (0.035) 6.6 {0.260) 43.3 (1.705) 22,0

*: Inside Diameter
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Standards and Service Limits

— Power Steering — Section 17

MEASUREMENT

STANDARD (NEW)

Steering wheel

Play at steering wheel circumference
Starting load at steering wheel circumference
N (kgf, Ibf) ]

Engine running

0-10(0-0.4)

30 (3.1, 6.8)

Pump

Pump pressure with valve
closed {oil temp./speed: All except D16B2, B18C4
40°C (105°F) min.fidie. engines

Do not run for more than 5 seconds).

kPa (kgf/cm?, psi}

D16B2, B18C4 engines

6,400 - 7,400 (65 - 75, 924 - 1,067}
5,400 - 6,400 (55 - 65, 782 - 924)

Power steering
fluid

Recommended power steering fluid
Fluid capacity System
£ (US qt, Imp qt)

LHD model
RHD model
Reservoir

Honda Power Steering Fluid-V, S or Il
1.0 (1.06, 0.88)
0.9 (0.95, 0.79}
0.4 (0.42, 0.35}

Power steering
belt*

All except B18C4
engine
B18C4 engine

Deflection with 98 N {10 kgf, 22 1bf)
between pulleys

10.5 - 14.0 (0.41 - 0.55) with used belt
7.5 - 10.0 {0.30 - 1.39) with new belt
11.5 - 13.5 {0.45 - 0.53) with used belt
8.0 - 10.0 (0.31 - 1.39) with new belt

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

All except B18C4
engine
B18C4 engine

340 - 490 (35 - 50, 77 - 110) with used belt
640 - 785 (65 — 80, 143 - 176) with new beit
390 - 540 (40 - 55, 88 - 110} with used beit
735 - 880 (75 - 90, 165 — 198) with new belt

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

2-14




Unit of length: mm (in)

— Suspension — Section 18
MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Wheel alignment Camber Front All except B18C4 engine 0°+1° _—
B18C4 engine | -0°07" + 1° _
Rear - -0°50" + 45' _—
Caster Front 1°10° £ 1° _—
Total toe Front 0+2.0(0+0.08) _—
Rear In 2.3+ 2 (0.09 + 0.08) _
Front wheel turning angle Inward wheel
All except B18C4 engine | 36° + 2° _
B18C4 engine | 40°+2° R
Outward wheel (Reference)
All except B18C4 engine | 30° _
B18C4 engine | 33°
Wheel Rim runout Aluminum wheel Axial 0-0.3(0-0.01) 1.6 (0.06)
Radial 0-0.3(0-0.01) 1.0 (0.04)
Steel wheel Axial 0-0.7 (0-0.03) 1.7 (0.07)
Radial | 0-0.5(0-0.02) 1.0 (0.04)
Wheel bearing End play Front | 0-0.05(0-0.002)
Rear 0 -0.05 (0 - 0.002) e
— Brakes — Section 19
MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Parking brake Play in stroke at 196 N (20 kgf, 44 1bf) lever force To be locked when pulled e
lever 6 - 10 notches
Foot brake pedal Pedal height (with floor mat removed) LHD model M/T | 157 (6.18} —_—
A/T | 16216.38) —
RHD mode! M/T | 154 (6.06) e
A/T | 159 (6.30) e
Free play 1-5(1/16 - 13/64)
Disc brake Disc thickness B18C4 engine Front. |.22.9 - 23.1 (0.90 - 0.91} 19,0 (0.75)
All except B18C4 engine Front | 20.9-21.1(0.82 - 0.83} 19.0 {0.75)
Rear 9.9 - 10.1 (0.39 -0.40) 8.0 (0.31)
Disc runout 0.10 {0.004)
Disc parallelism 0.015 (0.0006)
Pad thickness . Front 11.0 - 11.7 (0.43 -0.46) 1.6 (0.06)
B18C4 engine Rear | 8.3-9(0.33-0.35) 1.6 (0.06)
All except B18C4 engine Rear | 7.3-8(0.29 - 0.31} 1.6 (0.06)
Rear brake drum 1.D. o 203.20 - 203.33 (8.000 - 8.005) 204 (8.03)
Lining thickness 5.0 (0.20) 2.0 (0.08)
Brake booster Characteristics at 196 N (20 kgf, 44 |bf) pedal force. Vacuum mmHg (inHg) Line pressure kPa (kg/cm?, psi)
0(0) 1,280 (13.1, 186}
model with Rear Drum | 300 (11.8) 5,390 (55.0, 782)
500 (19.7) 8,130 (82.9, 1,179)
All except B18C4 0{0) 950 (9.7, 138}
engine model with 300(11.8) 5,620 (56.3, 801)
Rear Disk 500 (19.7) 8,570 (87.4, 1,240)
. 0(0) 830 (8.5, 121)
B18 ‘
mo(ﬁ:; e arDisk | 300(118) 4,840 (49.4, 702)
500 (19.7) 7,520 (76.7, 1,090)
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Standards and Service Limits
— Air Conditioning — Sectipn 22

Unit of length: mm (in}

MEASUREMENT l STANDARD (NEW)
Air conditioning
system
SANDEN Lubricant type: SP — 10 (P/N 38897 - P13 ~ 003, 38898 — P13 - 003 or 38899 — P13 - A01) {For Refrigerant: HFC-134a (R-
134a))
Lubricant capacity Condenser 15 (1/2, 0.5}
m{ (fl oz, Imp oz) Evaporator 25 (5/6, 0.9}
Line or hose 10 (1/3, 0.4)
Receiver 10 (1/3, 0.4)
DENSO - Lubricant type: ND - OIL8 (P/N 38897 - PR7 — 003, 38898 — PR7 - 003 or 38899 ~ PR7 — A01) (For Refrigerant: HFC-134a
(R-134a))
Lubricant capacity Condenser 15 (1/2, 0.5)
m{ (fl oz, Imp 0z) Evaporator 25 (5/6, 0.9)
Line or hose 10 (1/3, 0.4)
Receiver 10 (1/3, 0.4)
Compressor
SANDEN Lubricant type: SP - 10
Lubricant capacity m{ (fl oz, Imp oz) 130 (4.4, 4.6)
Field coil resistance at 20°C (68°F) @ 3.05-3.35
Pulley-to-pressure plate clearance 0.5 £ 0.15 (0.02 £ 0.006)
DENSO Lubricant type: ND - OIL8
Lubricant capacity mf {fl oz, Imp oz} 120 (4, 4.2)
Stator coil resistance at 20°C (68°F) 3.4-38
Pulley-to-pressure plate clearance 0.5 + 0.15 (0.02 + 0.006)
Compressor belt* Deflection with 98 N (10 kgf, 22 Ibf) between pulleys :
B18C4 engine 7.5 -9.5(0.30 - 0.37) with used belt
5.0 - 7.0 (0.20 - 0.28) with new belt
All except B18C4 engine | 7.5-9.5(0.30 - 0.37) with used belt
5.0 - 6.5 {0.20 - 0.26) with new belt
Belt tension N (kgf, |bf)
Measured with belt tension gauge
B18C4 engine 390 - 540 (40 - 55, 88 — 120) with used belt
740 - 880 {75 - 90, 170 - 200) with new belt
All except B18C4 engine | 340 - 490 (35 - 50, 80 — 110) with used belt
690 — 830 (70 - 85, 150 ~ 190) with new belt

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

Specs

ITEM METRIC ENGLISH NOTES
DIMENSIONS Overall Length 4,425 mm 174.2 in
Overall Width 1,695 mm 66.7 in
Overall Height 1,440 mm 56.7 in
Wheelbase 2,620 mm 103.1in
Track Front
B18C4 engine 1,465 mm 57.7in
Except B18C4 engine 1,475 mm 58.1in
Rear 1,470 mm 57.9in
Wheel Arch Front 638 mm 25.1in
Rear 650 mm 25.6in
Ground Clearance 150 mm 59in
Seating Capacity Five
WEIGHT Curb Weight
KE Model 1.4i with SRS M/T 1,143 kg 2,520 Ibs
1.4i with SRS and S/R M/T 1,161 kg 2,560 ibs
1.4i with SRS, ABS and S/R M/T 1,171 kg 2,682 Ibs
1.4i with SRS and S/R AT 1,191 kg 2,626 Ibs
1.5i VTEC with SRS and S/R M/T 1,161 kg 2,560 Ibs
1.5i VTEC with SRS, ABS and S/R M/T 1,171 kg 2,582 Ibs
1.5i LS VTEC with SRS, ABS and S/R  M/T 1,191 kg 2,626 Ibs
1.6i SR with SRS, ABS and S/R AT 1,221 kg 2,692 Ibs
1.6i ES with SRS, ABS, S/R and A/C M/T 1,209 kg 2,665 Ibs
1.6i ES with SRS, ABS, S/R and A/C AT 1,239 kg 2,731 Ibs
1.8VTi VTEC with SRS, ABS and S/R M/T 1,281 kg 2,824 ibs
Weight Distribution (Front/Rear)
1.4i with SRS T 642/501 kg 1,416/1,104 Ibs
1.4i with SRS and 5/R M/T 652/509 kg 1,438/1,122 Ibs
1.4i with SRS, ABS and S/R M/T 659/512 kg 1,453/1,129 lbs
1.4i with SRS and S/R AT 682/509 kg 1,504/1,122 lbs
1.5i VTEC with SRS and S/R M/T 652/509 kg 1,438/1,122 Ibs
1.5i VTEC with SRS, ABS and S/R M/T 659/512 kg 1,453/1,129 Ibs
1.5i LS VTEC with SRS, ABS and S/R  M/T - 669/522 kg 1,475/1,151 Ibs
1.6i SR with SRS, ABS and S/R AT 699/522 kg 1,641/1,151 Ibs
1.6i ES with SRS, ABS, S/R and A/C M/T 689/520 kg 1,519/1,146 Ibs
1.6i ES with SRS, ABS, S/R and A/C AT 719/520 kg 1,685/1,146 Ibs
1.8VTi VTEC with SRS, ABS and S/R M/T 739/542 kg 1,629/1,195 Ibs
WEIGHT Curb Weight
K S Model 1.4i with SRS M/T 1,143 kg 2,520 lbs
1.4i with SRS and ABS M/T 1,153 kg 2,542 lbs
1.5i VTEC with SRS M/T 1,143 kg 2,520 lbs
1.5i VTEC with SRS and ABS M/T 1,153 kg 2,542 Ibs
1.5i LS VTEC with SRS and ABS M/T 1,173 kg 2,586 Ibs
1.6i SR with SRS and ABS AT 1,203 kg 2,652 Ibs
Weight Distribution (Front/Rear}
1.4i with SRS M/T 642/501 kg 1,416/1,104 lbs
1.4i with SRS and ABS M/T 649/504 kg 1,431/1,111 lbs
1.5i VTEC with SRS M/T 642/501 kg 1,416/1,104 lbs
1.5i VTEC with SRS and ABS m/T 649/504 kg 1,431/1,111 Ibs
1.5i LS VTEC with SRS and ABS M/T 659/514 kg 1,453/1,133 Ibs
1.6i SR with SRS and ABS AT 689/514 kg 1,519/1,133 Ibs
{cont'd)
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Design Specifications

— (cont’d)
ITEM METRIC ENGLISH NOTES
WEIGHT Curb Weight
KG Model 1.4i with SRS M/T 1,143 kg 2,520 Ibs
1.4i with SRS and S/R M/T 1,161 kg 2,560 Ibs
1.4i with SRS and ABS M/T 1,163 kg 2,542 |bs
1.4i with SRS, ABS and S/R M/T 1,171 kg 2,582 Ibs
1.4iS M/T 1,135 kg 2,502 |bs
1.4iS with SRS M/T 1,143 kg 2,520 Ibs
1.4iS with SRS and ABS M/T 1,153 kg 2,542 |bs
1.4iS with SRS and S/R M/T 1,161 kg 2,560 Ibs
1.4iS with SRS, ABS and S/R M/T 1.171kg 2,582 Ibs
1.4iS with SRS and A/C M/T 1,161 kg 2,560 Ibs
1.4iS with SRS, ABS and A/C M/T 1.171kg 2,582 lbs
1.4iS with SRS AT 1,173 kg 2,586 Ibs
1.4iS with SRS and ABS AT 1,183 kg 2,608 Ibs
1.4i SR with SRS and S/R M/T 1,161 kg 2,560 lbs
1.4i SR with SRS, ABS and S/R M/T 1,171 kg 2,582 |bs
1.4i SR with SRS and A/C M/T 1,161 kg 2,560 |bs
1.4i SR with SRS, ABS and A/C M/T 1,171 kg 2,582 Ibs
1.5 VTEC with SRS M/T 1,143 kg 2,520 Ibs
1.5i VTEC with SRS and S/R M/T 1,161 kg 2,560 lbs
1.5i VTEC with SRS, ABS and S/R M/T 1.171 kg 2,582 Ibs
1.5i LS VTEC with SRS M/T 1,163 kg 2,564 Ibs
1.5i LS VTEC with SRS, ABS and S/R M/T 1,191 kg 2,626 lbs
1.5i LS VTEC with SRS, ABS and A/C M/T 1,191 kg 2,626 Ibs
1.6i SR with SRS and S/R M/T 1,181 kg 2,604 Ibs
1.6i SR with SRS, ABS and S/R . M/T 1,191 kg 2,626 Ibs
1.6i SR with SRS, ABS and A/C M/T 1,191 kg 2,626 Ibs
1.6i SR with SRS, ABS and $/R AT 1,221 kg 2,692 Ibs
1.6i SR with SRS, ABS and A/C AT 1,221 kg 2,692 ibs
1.8VTi VTEC with SRS, ABS and S/R M/T 1,281 kg 2,824 Ibs
1.8VTi VTEC with SRS, ABS and A/C M/T 1,281 kg 2,824 Ibs
Weight Distribution (Front/Rear)
1.4i with SRS M/T 642/501 kg 1,416/1,104 lbs
1.4i with SRS and S/R M/T 652/509 kg 1,438/1,122 lbs
1.4i with SRS and ABS M/T 649/504 kg 1,431/1,111 Ibs
1.4i with SRS, ABS and S/R M/T 659/512 kg 1,453/1,129 Ibs
1.4iS M/T 635/500 kg 1,400/1,102 Ibs
1.4iS with SRS M/T 642/501 kg 1,416/1,104 |bs
1.4iS with SRS and ABS M/T 649/504 kg 1,431/1,111 lbs
1.4iS with SRS and S/R M/T 652/509 kg 1,438/1,122 |bs
1.4iS with SRS, ABS and S/R M/T 659/512 kg 1,453/1,129 Ibs
1.4iS with SRS and A/C M/T 662/499 kg 1,460/1,100 Ibs
1.4iS with SRS, ABS and A/C M/T 669/502 kg 1,475/1,107 Ibs
1.4iS with SRS AT 672/501 kg 1,482/1,104 Ibs
1.4iS with SRS and ABS AT 679/504 kg 1,497/1,111 Ibs
1.4i SR with SRS and S/R M/T 652/509 kg 1,438/1,122 Ibs
1.4i SR with SRS, ABS and S/R M/T 659/512 kg 1,453/1,129 Ibs
1.4i SR with SRS and A/C M/T 662/499 kg 1,460/1,100 Ibs
1.4i SR with SRS, ABS and A/C M/T 669/502 kg 1,475/1,107 tbs
1.5i VTEC with SRS M/T 642/501 kg 1,415/1,105 lbs
1.5i VTEC with SRS and S/R M/T 652/509 kg 1.438/1,122 Ibs
1.5i VTEC with SRS, ABS and S/R M/T 659/512 kg 1,453/1,129 Ibs
1.5i LS VTEC with SRS M/T 652/511 kg 1,437/1,127 Ibs
1.5i LS VTEC with SRS, ABS and S/R M/T 669/522 kg 1,475/1,151 Ibs
1.6i LS VTEC with SRS, ABS and A/C /T 679/512 kg 1,497/1,129 lbs
1.6i SR with SRS and S/R M/T 662/519 kg 1,460/1,144 |bs
1.6i SR with SRS, ABS and S/R M/T 669/522 kg 1,475/1,151 |bs
1.61 SR with SRS, ABS and A/C M/T 679/512 kg 1,497/1,129 Ibs
1.6i SR with SRS, ABS and S/R AT 699/522 kg 1,541/1,151 Ibs
1.6i SR with SRS, ABS and A/C AT 709/512 kg 1,563/1,129 Ibs
1.8VTi VTEC with SRS, ABS and S/R M/T 739/542 kg 1,629/1,195 |bs
1.8VTi VTEC with SRS, ABS and A/C M/T 748/532 kg 1,651/1,173 Ibs
WEIGHT Max. Permissible Weight '
D14A7, D14A8, D15Z8 engine 1,600 kg 3,527 tbs
D16B2 engine 1,650 kg 3,638 Ibs
B18C4 engine 1,710 kg 3,770 lbs
Max. Permissible Axle Weight
Front  D14A7, D14A8, D15Z8 engines 810 kg 1,786 Ibs
D16B2 engine 845 kg 1,863 Ibs
B18C4 engine 880 kg 1,940 lbs
Rear D14A7, D14A8, D15Z8 engines 840 kg 1,852 |bs
D16B2 engine 840 kg 1,852 Ibs
B18C4 engine 850 kg 1,874 lbs
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ITEM DESCRIPTION NOTES
ENGINE Type D14A7, D14A8, D16B2 engines Water-cooled, 4-stroke SOHC
gasoline engine
D15Z8 engine Water-cooled 4-stroke SOHC
VTEC-E gasoline engine
B18C4 engine Water-cooled 4-stroke DOHC
VTEC gasoline engine
Cylinder arrangement Inline 4-cylinder, transverse
METRIC ENGLISH
Bore and Stroke
D14A7, D14A8 engines 75.0 x 79.0 mm 295x3.11in
D152Z8 engine 75.0 x 84.5 mm 2.95x3.33in
D16B2 engine 75.0 x 90.0 mm 2,95 x 3.54 in
B18C4 engine 81.0 x 87.2 mm 3.19x 3.43in
Displacement
D14A7, D14A8 engines 1,396 cm? (mf) 85.2 cu-in
D15Z8 engine 1,493 cm® (mé) 91 cu-in
D16B2 engine 1,590 cm? {m{) 97 cu-in
B18C4 engine 1,797 cm3 (mf) 110 cu-in
Compression Ratio
D14A7, D14A8 engines 9.0
D15Z8, D16B2 engines 9.6
B18C4 engine 10.0
Valve Train D14A7, D14A8, D16B2 engines Belt driven SOHC 4 valves per cylinder
D15Z8 engine Belt driven SOHC VTEC 4 valves per cylinder
B18C4 engine Belt driven DOHC VTEC 4 valves per cylinder
Lubrication System Forced and wet sump, trochoid pump
Qil Pump Discharge Rate SOHC engine 7.1 cmifrev 0.433 cu-infrev
DOHC engine 9.32 cmifrev 0.569 cu-infrev
Water Pump Discharge Rate at 6,000 rpm
SOHC engine 125 £ (132 US qt, 110 Imp gt)/minute
DOHC engine 140 ¢ (148 US qt, 123 Imp gt)/minute
Fuel Required
Premium UNLEADED gasoline with
a Research Octane Number (RON)
of 95 or higher
STARTER Make/Type, Output VALEQ, MITSUBA/Gear Reduction, 1.0 kW
Normal Output 1.0 kW
Normal Voltage 12V
Hour Rating 30 seconds
Direction of Rotation Clockwise as view from gear end
CLUTCH Type M/T Single plate dry, diaphragm spring
AT Torque converter
Facing Area All M/T Except B18C4 engine 176 cm? 27 sg-in
M/T B18C4 engine 203 cm? l 31 sqg-in
TRANSMISSION Type M/T Synchronized 5-speed forward, 1 reverse
’ AT 4-speed automatic with lock-up clutch,
1 reverse
Primary Reduction Type/Ratio Direct/1:1
Manual Transmission D14A7 D14A8 D15Z8 D16B2 B18C4
Gear Ration 1st 3.250 3.250 3.250 3.250 3.230
2nd 1.782 1.782 1.782 1.909 1.900
3rd 1.172 1.172 1.250 1.250 1.360
4th 0.937 0.937 0.937 0.937 1.034
5th 0.750 0.750 0.750 0.771 0.848
Reverse 3.153 3.153 3.163 3.153 3.000
Final 4,437 4.437 3.888 4.058 4.266
Type Single helical gear
Automatic Transmission
Gear Ration Ist 2.600
2nd 1.393
3rd 0.926
ath 0.673
Reverse 1.954
Final Reduction Gear Ratio 4.357 :
Type Single helical gear

(cont'd)
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Design Specifications

Pad Surface Area All except B18C4 engine Front

— (cont’d)
ITEM METRIC ENGLISH NOTES
AIR Cooling Capacity 4,040 kcal/h 16,030 BTU/h
CONDITIONING Compressor: »
SANDEN Type Scroll
Capacity 85.7 cm¥rev I 5.22 cu-infrev
Max. Speed 10,000 rpm (min")
Lubricant Type - SP-10
Lubricant Capacity 130 cm? | 4.4l o0z, 4.6 Imp oz
DENSO Type Swash-plate
No. of Cylinder 10
Capacity 165.3 cm¥rev | 94.7 cu-infrev
Max. Speed 7,600 rpm (min-")
Lubricant Type ND - OIL8
Lubricant Capacity 120 cm? J 4floz, 4.2 Imp oz
Condenser Type Corrugated fin
Evaporator Type Corrugated fin
Blower Type Sirocco fan
Motor Input 200 W/12 V max.
Speed Control 4-speed
Max. Capacity 410 m¥h | 14,500 cu-ft/h
Temp. Control Type Air Mix
Compressor Clutch Type Dry, single plate, poly-V belt drive
Power Consumption
SANDEN 42 W max/12V
DENSO 40 W max/12V
Refrigerant Type HFC - 134a (R - 134a)
Quantity 500 -550g | 18-19 0z
STEERING Type Power assisted, rack and pinion
SYSTEM Overall Ratio All except B18C4 engine 17.1
B18C4 engine 17.5
Turns, Lock-to-Lock All except B18C4 engine 3.48
B18C4 engine 3.23
Steering Wheel Dia. 380 mm | 15.0in
SUSPENSION Type Front | Independent double wishbone, coil spring with
stabilizer
Rear Independent double wishbone, cail spring with
stabilizer
Shock Absorber Front and Rear Telescopic, hydraulic nitrogen gas-filled
WHEEL Camber Front 0°%1, 0°07'*2 *1: All except B18C4
ALIGNMENT Rear -0° 50 engine
Caster Front 1°10° *2: B18C4 engine
Total Toe Front 0mm 0in
Rear In 2.3 mm In 0.09 in
BRAKE SYSTEM Type Front Power-assisted self-adjusting ventilated disc
Rear Power-assisted self-adjusting drum

Indicator Lights
Ilumination and Pilot Lights
Heater Hlumination Lights
High mount brake Light

12V-0.84W,09TW,1.12W, 1.4 W
12V -056W,0.84W,091W,1.12W, 1.2 W, 1.4 W, LED|
12V-14W
12V-21W
LED

48.7 cm? x 2 7.6sqg-inx2
B18C4 engine Front 58.0cm? x 2 9.0sg-inx 2
All except B18C4 engine Rear 204cm?x2 3.2sq-inx 2
B18C4 engine Rear 28.3cm?x2 4.4 sq-inx 2
Lining Surface Area Rear 65.7 cm?x 2 10.2 sg-in x 2 Drum brake
Parking Brake Type Mechanical actuating, rear two wheel brakes
TIRE Size and Pressure See tire label (see page 1-5)
ELECTRICAL Battery 12V - 36 AH/5 HR *:VTi
Starter 12V -1.0kwW
Alternator 12V-75A,*30 A
Fuses In Under-dash Fuse/Relay Box 75A,10A,15A,20A,30 A
In Under-hood Fuse/Relay Box 75A,10A,15A,20A,30 A
40 A, 50 A, 80 A, *100 A
In under-hood ABS Fuse Box 20A,40A
Headlights High/Low 12V - 60/55 W (H4)
Front Turn Signal Lights 12v-21w
Front Parking Lights 12V-5wW
Side Turn Signal Lights 12V-5W
Rear Turn Signal Lights 12v-21wW
Brake/Tail-lights 12V-215W
Back-up Lights 12vV-21wW
Front Fog Light* ~ 12V-55W
Rear Fog Light 122v-21wW
License Plate Lights 12vVv-5W
Front Ceiling Light 12V-5W
Rear Ceiling Light 12V-5W
Gauge Lights 12V-34W
Glove Box Light 12V-5W
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Body Specifications m

Unit: mm (in)
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Lubrication Points

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

No. LUBRICATION POINTS

LUBRICANT

1 | Engine

Always use a fuel-efficient oil is that says “API Service
SG, SHor SJ.”
SAE Viscosity: See chart below.

2 | Transmission Manual

Honda Genuine MTF*?

Automatic

Genuine Honda ATF PREMIUM (Automatic Transmission
Fluid - PREMIUM) or DEXRON® [l or [Il ATF

Brake line (Includes Anti-lock brake line)

Brake fluid DOT3 or DOT4*2

Cluteh line

Brake fluid DOT3 or DOT4*2

Release fork (Manual transmission)

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

Throttlie cable end (Dashboard lower panel hole}

Silicone grease

Throttle cable end (Throttle link)
Brake master cylinder pushrod
9 [ Clutch master cylinder pushrod
10 | Hood hinges and hood lock

11 | Battery terminals

12 | Fuelfill lid

13 | Door hinges, upper and lower

14 | Door open detent

156 | Tailegate hinges

ON| OO W

Multi-purpose grease

16 | Rear brake calipers
{Connection holes parking brake lever to parking
brake cable)

Rust-preventive agent

17 | Power steering system

Honda power steering fluid (V, Il or S})

18 | Air conditioning compressor

Compressor oil:

SANDEN: SP-10 {P/N 38897 - P13 - 003, 38898 — P13 - 003
or 38899 - P13 ~ A01)

DENSO: ND-OIL8 (38897 —~ PR7 - 003, 38898 — PR7 — 003 or
38899 - PR7 — A01)

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

20W-40, 20W-50

=30 -20 -10 0 10 20 30 40°¢c
il L | L

L A J
-20 [} 20 40 60 80 100°¢

Recommended engine oil
Engine oil viscosity for
ambient temperature ranges

ACAUTION

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

*1: If Honda MTF is not available, you may use an APl service SG or SH-rated motor oil with a viscosity of SAE 10W-30 or
10W-40 temporarily. Motor oil can cause increased transmission wear and higher shifting effort.

*2: We recommend Genuine Honda Brake Fluid.
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Maintenance Schedule

Normal Conditions
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Maintenance Schedule

Severe Conditions
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Engine Electrical

Special Tools .........ceecniivienscnnncneenne

Starting System
Component Location Index ............
Circuit Diagram .........ccoviemmrevennnunnnne
Starter Test ......ccccceevverecerrerrerrecenns
Starter Solenoid Test ...........ccceueiee
Starter Replacement .......................
Starter Overhaul .................oooooiee
Brush Inspection ........cccccceriiiiiiiinns
Overrunning Clutch Inspection ......

Armature Inspection and Test
(MITSUBA) .....cccovmmerinrisieminnirin,

Brush Holder Test (MITSUBA) ........
Brush Spring Inspection ..................
Starter Reassembly .............ccoiieeneie
Performance Test ........ccccoccvniinninnnnane
Ignition System
Component Location Index ............
Circuit Diagram .........ccccceeeeeveeviiieeeens
Ignition Timing Inspection and
Setting ......ocecciiiiiieennnneninnnee e
Distributor Replacement .................
Distributor Overhaul ........................
Ignition Coil Test .........ccccviivvnmennnnens

Ignition Control Module (ICM)
Input Test ..o

Ignition Wire Inspection and
Test .o

Spark Plug Inspection .....................

Charging System
Component Location Index ............
Circuit Diagram .......c.cccceeeerscncsininnes
Troubleshooting .......ccccoccvcceriiiianns
Alternator Replacement ..................
Alternator Overhaul ........................
Rectifier Test ..........ccvmivccnicicnsinencnens
Alternator Brush Inspection .......... .
Rotor Slip Ring Test .........coeeccueeeeees
Stator Test (B18C4 engine) .............

Regulator Assembly Inspection
(Except B18C4 engine) ................

Alternator Belt Inspection and
Adjustment ........ccooemreciniiienennnnnnn:
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Special Tools

Ref. No. Tool Number Description Qty Remark
Q) 07JGG - 0010101 Belt Tension Gauge 1
) 07PAZ - 0010100 SCS Short Connector 1
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Starting System

Component Location Index

NOTE: LHD tybe is shown, RHD type is similar.

STARTER CUT
RELAY
Test, section 23

A/T GEAR POSITION
SWITCH

Test, section 14
Replacement, section 14

STARTER

Test, page 4-5

Solenoid Test, page 4-7
Replacement, page 4-7
Overhaul, page 4-9
Reassembly, page 4-15
Performance Test, page 4-16
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Starting System

Circuit Diagram

BATTERY

@

IGNITION
UNDER-HOOD FUSE/RELAY BOX SWITCH
No.41 (*) No.39 (50A)
BLK OO WHT/BLK —@=WHT =0 O
BLKWHT
BLKMWHT BLK/WHT
' P_ __________ STARTER
o CUT RELAY
BLUMWHT
BLUWHT =—— - adl
No.i8 | UNDER-DASH
(758) | FUSE/RELAY BOX | ;
1
|
BLK BLK/WHT BLKWHT BLK/GRN <r1::>
1
L} 1
1
ECM
- PGM-FI
MAIN RELAY

4-4

* 100A : B18C4 engine

SOLENOID

i

STARTER

(Permanent magnet type)

\V

IMMOBILIZER
CONTROL UNIT

80A :Except B18C4 engine

BLK/GRN

®

LTBLU

AT GEAR

POSITION

SWITCH

(ON * In position )
N

h
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Starter Test

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

Recommended Procedure:

o Use a starter system tester.

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

e Test and troubleshoot as described.

Alternate Procedure:

e Use following equipment:

© — Ammeter, 0-400 A
— Voltmeter, 0 - 20 V (accurate within 0.1 volt)
— Tachometer, 0 — 1,200 rpm {(min-")

e Hook up a voltmeter and ammeter as shown.

NEGATIVE
TERMINAL A

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

Check the Starter Engagement:

1. Remove the No. 31 (15 A) fuse from the under-hood
fuse/relay box.

2. Turn the ignition switch to START (lll) with the shift
lever in [N] or [P] position (A/T) or neutral position
(M/T). The starter should crank the engine.

o |f the starter does not crank the engine, go to
step 3.

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

page.

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

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

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

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

B18C4 engine:

SOLENOID TERMINAL

BLK/WHT
WIRE

Except B18C4 engine:
SOLENOID TERMINAL

6x 1.0 mm

BLK/WHT
WIRE

e |f the starter still does not crank the engine,
remove it, and diagnose its internal problem.
o |[f the starter cranks the engine, go to step 6.
(cont’d)
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Starting System

Starter Test (cont’d)

6. Check the ignition switch (see section 23).
7. Check the starter cut relay (see section 23).
8. Check the A/T gear position switch (see section 14).

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

10. Check the immobilizer system (see section 23).

Check for Wear and Damage

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

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

— If damaged, replace the gears.

Check Cranking Voltage and Current Draw
Cranking voltage should be no less than *1 volts.
Current draw should be no more than *2 amperes.

*1Valeo: 8.0
Mitsuba: 8.5
*2Valeo: 300
Mitsuba: 350

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

check for:

o dead or low battery.

® open circuit in starter armature commutator seg-
ments.

e starter armature dragging.

shorted armature winding.

® excessive drag in engine.

4-6

Check Cranking rpm

Engine speed during cranking should be above 100 rpm
{min).

If speed is too low, check for:

® |oose battery or starter terminals.

® excessively worn starter brushes.

® open circuit in commutator segments.

e dirty or damaged helical spline or drive gear.
e defective drive gear overrunning clutch.

Check Starter Disengagement

With the shift lever in [N] or [P] position (A/T) or neutral
position (M/T), turn the ignition switch to START (lll),
and release to ON (II).

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

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

wheel ring gear, check for:

® solenoid plunger and switch malfunction.

e dirty drive gear assembly or damaged overrunning
clutch.
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Starter Solenoid Test
1. Check the hold-in coil for continuity between the S
terminal and the armature housing (ground). The

coil is OK if there is continuity.

B18C4 engine:

ARMATURE
HOUSING

{GROUND)
S TERMINAL

M TERMINAL

BLK/WHT
WIRE

B TERMINAL
STARTER
CABLE B TERMINAL
MOUNTING NUT
9 N'm (0.9 kgf-m,
Except B18C4 engine: 7 Ibfft)
8x 1.25 mm B TERMINAL

9 N'm (0.9 kgf-m,
7 Ibf-ft)

S TERMINAL

STARTER

M TERMINAL

7 N-m (0.7 kgf-m,
5 Ibf-ft)

6 x 1.0 mm
3.4 N-m (0.35 kgf-m,
2.5 Ibfft)

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

N

Starter Replacement

1. Disconnect the negative cable from the battery.

2. Remove the intake air duct.

INTAKE AIR DUCT

AIR CLEANER
HOUSING .

3. Remove the engine wire harness and starter cables
from their brackets.

ENGINE WIRE HARNESS

STARTER
CABLES

(cont'd)
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Starting System

Starter Replacement (cont’d)

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

B18C4 engine:
MOUNTING BOLT
44 N-m (4.5 kgf-m, 33 |bf-ft)

S TERMINAL

B8 TERMINAL . B TERMINAL
MOUNTING NUT
9 N'm (0.9 kgf-m,

7 Ibfft)

Except B1804\'engine:

8 x 1.25 mm
?, :\l:-:;t)(O.S kafm.  oraARTER
CABLE

6x1.0mm MOUNTING BOLT
3.4 N-m (0.35 kgf-m, 44 N'm (4.5 kgf-m,
2.5 Ibfft) 33 Ibf-ft)

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

4-8

6.

7.

Install in the reverse order of removal.

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

Crimped side of ring
terminal

NUT

TERMINAL

Connect the battery positive cable and negative cable
to the battery.
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ENGINE
Starter Overhaul (Mitsuba)
STARTER
SOLENOID
SOLENOID
LEVER
BRUSH HOLDER
ARMATURE
OVERRUNNING
CLUTCH
BRUSH
END COVER Inspection, page 4-11
BRUSH HOLDER
Test, page 4-14
ARMATURE
Inspection and
Test, page 4-12
NUT
9 N-m (0.9 kgf-m, 6.5 Ibfft} ARMATURE HOUSING
SOLENOID
LEVER ﬁ
,MOLYBDENUM
STARTER
SOLENOID
Test, page 4-7 E
MOLYBDENUM
DISULFIDE
GEAR HOUSING
GEAR HOUSING
COVER
OVERRUNNING
CLUTCH
Inspection, page 4-11
(cont’d)
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Starting System

Starter Overhaul {(cont’d) (VALEO)

4-10

STARTER
SOLENOID
Test, page 4-7

OVERRUNNING
CLUTCH
Inspection, page 4-11

S

MOLYBDENUM
DISULFIDE

SOLENOID
LEVER

FRONT BEARING

S

MOLYBDENUM
DISULFIDE

MOLYBDENUM
DISULFIDE

SPRING CLIP
Replace.

GEAR HOUSING

GASKET

ARMATURE
HOUSING

e

ARMATURE

END COVER

BRUSH

SPRING BRUSH
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ENGINE

Brush Inspection Overrunning Clutch Inspection
Measure the brush length. If not within the service limit, 1. Slide the overrunning clutch along the shaft. Does it

replace the brush (or brush holder assembly). move freely? If not, replace it.
2. Rotate the overrunning clutch both ways. Does it
Brush Length lock in one direction. and rotate smoothly in
reverse? If it does not lock in either direction or it
Standard (NEW) Service Limit locks in both directions, replace it.
Mitsuba 15.8 - 16.2 mm 11.0 mm .
(0.62 - 0.64 in) (0.43in) Mitsuba:
CLUTCH GEAR

NOTE: Exchange the starter of VALEO with assembly.

! ‘ / BRUSH

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

OVERRUNNING
CLUTCH

DRIVE GEAR

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

4. Check the condition of the flywheel or torque con-
verter ring gear if the starter drive gear teeth are
damaged.
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Starting System

Armature Inspection and Test (MITSUBA)

1. Inspect the armature for wear or damage due to con-
tact with the permanent magnet or field winding.

o |f there is wear or damage, replace the armature.

Inspect for damage.

2. Check commutator surface and diameter.

o If the surface is dirty or burnt, resurface with emery
cloth or a lathe within the following specifications,
or recondition with #500 or #600 sandpaper.

o If commutator diameter is below the service limit,
replace the armature.

Commutator Diameter :
Standard (New): 28.0 - 28.1 mm (1.102 ~ 1.106 in)
Service Limit: 27.5 mm (1.083 in)

COMMUTATOR

SANDPAPER

4-12

VERNIER CALIPER

COMMUTATOR

3. Measure the commutator runout.

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

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

Commutator Runout

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

DIAL INDICATOR

COMMUTATOR
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4. Check for mica depth. If necessary, undercut mica
with a hacksaw blade to achieve proper depth. If ser-
vice limit cannot be maintained, replace the armature.

HIGH
MICA NOT GOOD
GOOD

MICA DEPTH

Ndd

Commutator Mica Depth
Standard (New): 0.4 - 0.5 mm {0.016 - 0.020 in})
Service Limit: 0.15 mm (0.006 in)

5. Check for continuity between the segments of the

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

COMMUTATOR SEGMENT

6.

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

ARMATURE TESTER

HACKSAW BLADE

ARMATURE

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

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

SHAFT COIL CORE

COMMUTATOR
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Starting System

Brush Holder Test (MITSUBA)

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

© BRUSH HOLDER © BRUSH HOLDER

@ BRUSH HOLDER @® BRUSH HOLDER

4-14
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Brush Spring Inspection

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

' «——— SPRING SCALE

SPRING

BRUSH —*

Spring Tension

Mitsuba 18.56-235N
(1.85 - 2.35 kgf, 4.1 - 5.2 ibf}

NOTE: Exchange the starter of VALEO with assembly.

Starter Reassembly

NOTE: Use the illustration on pages 4-9, 10 as reference
for reassembly.

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

Mitsuba:

Valeo:

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

3. Install the end cover on the brush holder.
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Starting System

Performance Test

Disconnect the wire from terminai M,

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

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

® O

12V
BATTERY

(GROUND)

/!

Disconnect the wire.

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

® O

12v
BATTERY

(GROUND)}

4-16

5. Disconnect the battery also from the body. If the
pinion retracts immediately, it is working properly.
To avoid damaging the starter, do not leave the bat-
tery connected for more than 10 seconds.

122v
BATTERY
BODY
\ {GROUND)
[ 4

6. Clamp the starter firmly in a vise.

7. Connect the starter to the battery as described in
the diagram below, and confirm that the motor
starts and keeps rotating.

Ao
[&l
BATTERY
v

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

Specifications:

Maker Electric current Motor speed
i1
Mitsuba 80 A or less 2,600 rpm (min7)
or more
in
Valeo 70 A or less 2,700 rpm (min~")
or more
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Ignition System ENGINE

Component Location Index

NOTE: LHD type is shown, RHD type is similar.

IGNITION TIMING CONTROL SYSTEM

e Troubleshooting, section 11

o [dle speed Inspection/Adjustment, section 11

® Inspection and Setting, page 4-20

SERVICE CHECK CONNECTOR (2P

IGNITION WIRES
Inspection and Test, page 4-27

TEST TACHOMETER
CONNECTOR

DISTRIBUTOR

Replacement, page 4-21
Overhaul, page 4-22

Ignition Coil Test, page 4-256
Ignition Control Module (ICM)
Input Test, page 4-26

SPARK PLUGS
inspection, page 4-28

4-17



Ignition System

Circuit Diagram

D15Z8, B18C4 engines:

IGNITION

[ 1:D15Z8 engine

*1 :LUCAS
*2 :TEC

*3 100A :B18C4 engine
80A :D15Z8 engine

| Y UNDER-DASH
BATTERY UNDER-HOOD FUSE/RELAY BOX SWITCH FUSE/RELAY BOX
No.41 (%3) No.39 (504) ECM
(—{_—/L O™\ Ommrmmmem O\ Ot WHT/BLK vt WHT ===0  Owpm= BLK/YEL
BLK/YEL YEL/GRN
DISTRIBUTOR A10(B2] Al
BLK/YEL BLK/YEL  YEL/GAN
IGNITION
A ColL
BRI gy
B 2
— L Has built-in
TDC : Top dead center noise
CKP : Crankshaft position condenser
CYP : Cylinder position
TDC/CKP/CYP SENSOR
TDC
! |
X
% CKP BLU 1
J
-
CYP
A7 AB A8 A3 A2 A4 A9 [B1]
T Tk shic IGNITION BLU"
r\ S ): (Shielding) WIRES
| Io— *
. + S BLU' BLU
MIME: h
WHT GRN YEL A A TEST
RED BLK BLU BRAN/BLK TACHOMETER
! CONNECTOR
;/- i/ TACHOMETER
ECM
£ 2 o & o y 3
G101

4-18
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N ENGINE

D14A7, D14A8, D16B2 engines:

(GNITION AUXILIARY
UNDER-HOOD FUSE/RELAY BOX SWITCH FUSE HOLDER
BATTERY
No.41(80A)  No.39 (504) No.28 (15A)
6—} OO O WHT/BLK == WHT =0 O=— BLK/YEL
ECM

BLKYEL YEL/GAN
DISTRIBUTOR |7 s

| I
BLK
IGNITION
A colL -
B

BLU 2 D)

o

TDC: Top dead center ( Has bultin
noise
condenser
|
\ I
I
|
f I
FaN I
|
TDC I
SENSOR |
I
% I
|
1
& I
|
|
|
\
I
|
1
{ b 1 B o N )

3 2 1 4 6

IGNITION 1

WIRES BLU

ORN/BLU  YEL/BLK BRN/BLK BLK BLY! BLU?
MEMEMIME::
A A
TEST
TACHOMETER
V V CONNECTOR
—_—
_L_ _L_ ECM TACHOMETER
o o
G101
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Ignition System

Ignition Timing Inspection and Setting

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

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

To RETARD

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

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

Ignition Timing:

16° + 2° BTDC (RED) duri idli ; MOUNTING BOLTS

M/T (RED) during idling in 24 N-m (2.4 kgfm, 17 Ibfft)
neutral
16° + 2° BTDC (RED) during idling in [N]

AT or[P] 7. Tighten the distributor mounting bolts, and recheck

the ignition timing.

8. Disconnect the SCS short connector from the ser-
POINTER vice check connector.

WHT MARK
{TDC)

RED MARK

4-20
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Distributor Replacement

Removal: 4. Connect the ignition wires to the distributor ignition
(DI) cap as shown.
1. Disconnect the connector from the distributor. :

LUCAS: No. 1
2. Disconnect the ignition wires from the distributor CYLINDER
ignition (DI) cap. No. 1 MARK No. 3

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

DISTRIBUTOR END CAMSHAFT END

No. 2 No. 4

No. 1

CYLINDER
No. 1 MARK No. 3

NEW O-RING

No. 2 No. 4
TEC:
No. 1
CYLINDER
MOUNTING BOLT MARK
24 N'm (2.4 kgf-m, 17 Ibf-ft}

Installation: No. 3

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

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

2. Slip the distributor into position.

NOTE: The lug on the end of the distributor and its
mating grooves in the camshaft end are both offset
to eliminate the possibility of installing the distribu-
tor 180° out of time. 5. Connect the connector to the distributor.

3. Install the mounting bolts, and tighten them lightly. 6. Set the ignition timing (see previous page).

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

Distributor Overhaul (B18C4 engine)

TEC:

LEAK COVER
DISTRIBUTOR IGNITION (Di) ROTOR

CAP SEAL
Check for damage.

DISTRIBUTOR IGNITION (D1} CAP
Check for cracks, wear,

damage, and fouling.

Clean or replace.

IGNITION CONTROL
MODULE (ICM)
Input Test, page 4-26

IGNITION COIL
Test, page 4-25

WHT/BLU

O-RING
Replace.

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

DISTRIBUTOR IGNITION (DI) HOUSING
Check for cracks and damage.
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ENGINE
Distributor Overhaul (D15Z8 engine)
LUCAS:
DISTRIBUTOR IGNITION (DI} HOUSING
Check for cracks
and damage.
O-RING
Replace.
YEL/GRN IGNITION COIL

Test, page 4-25

TDC/CKP/CYP SENSOR
Troubleshooting, section 11 BLK/YEL
Do not disassembile.
IGNITION CONTROL MODULE (ICM)
AN Input Test, page 4-26

DISTRIBUTOR
IGNITION (D)
ROTOR

CAP SEAL
Check for damage.

DISTRIBUTOR IGNITION (DI) CAP
Check for cracks, wear,

damage, and fouling.

Clean or replace.

(cont'd)
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Ignition System

Distributor Overhaul (cont’d) (D14A7, D14A8, D16B2 engine)

LUCAS:

4-24

IGNITION CONTROL MODULE (ICM)
Input Test, page 4-26
TDC SENSOR
O-RING Troubleshooting, section 11
Replace. Do not disassemble.

'IGNITION COIL
Test, page 4-25

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

DUST COVER

CAP SEAL
Check for damage.

DISTRIBUTOR IGNITION (D1) CAP
Check for cracks, wear,

damage, and fouling.

Clean or replace.
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Ignition Coil Test

LUCAS:

Using an ohmmeter, measure resistance between the
terminals. If the resistance is not within specifications,
replace the distributor ignition (DI} housing assembly
(Type A} or the ignition coil {Type B).

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

Type A:
Primary Winding Resistance
{Between the A and B terminals):
0.54-0.66 Q
Secondary Winding Resistance
(Between the A and secondary winding terminals):
13.6 -20.4 kQ2
SECONDARY

WINDING
TERMINAL

OGI:I

©

Ol:l

TERMINAL A (+)
TERMINAL B (-)
Type B:
Primary Winding Resistance
(Between the A and B terminals):
0.45-0.55Q
Secondary Winding Resistance
(Between the A and secondary winding terminals):
22.4-33.6 kQ

TERMINAL B (-)

TERMINAL A (”NHW

A \y

SECONDARY
WINDING
TERMINAL

| S———
.

TEC:

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

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

Primary Winding Resistance
(Between the A and B terminals):
0.63-0.77 @

Secondary Winding Resistance
(Between the A and secondary winding terminals):
12.8-19.2kQ

SECONDARY
WINDING
TERMINAL —_

©

@ O

| —

O[O

-~

N\
TERMINAL A (+) TERMINAL B (-

4-25



Ignition System

Ignition Control Module (ICM) Input Test

NOTE:

e See section 11 when the malfunction indicator lamp
{MIL) turned on.

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

D14A7, D14A8, D16B2 engines:

1. Disconnect the 7P connector from the distributor.

ORN/BLU

BRN/BLK BLKk YEL/GRN

2.  Turn the ignition switch ON (ll), check for voitage
between the No. 7 terminal and body ground.

® There should be battery voltage.

¢ If there is no battery voltage, check for an open
in the BLK/YEL wire between the auxiliary fuse
holder and the ICM, or blown No. 28 (15 A) fuse.

3. Turn the ignition switch OFF, check for continuity
between the No. 4 terminal and body ground.

¢ There should be continuity.

e [f there is no continuity, check for an open in the
BLK wire between the ICM and body ground, or
poor ground at G101.

4. Check for continuity between the No. 6 terminal and
the test tachometer connector.

o There should be continuity.

o |[f there is no continuity, check for an open in the
BLU wire between the test tachometer connector
and the ICM.

5. Check for continuity between the No. 6 terminal and
body ground.

o There should be no continuity.

o If there is continuity, check for a short in the BLU
wire between the test tachometer connector and
the ICM to body ground.

4-26

6. Remove the distributor ignition (DI) cap, the distrib-
utor ignition (DI) rotor and the dust cover. Check the
BLK and BLU wires, and test the ignition coil (see
previous page).

7. If all the tests are normal, replace the distributor
ignition (D}) housing assembly.

D1528, B18C4 engine:

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

2. Disconnect the wires from the ICM.

LUCAS:

BLU? WIRE

BLK/YEL WIRE
YEL/GRN WIRE

BLU' WIRE
TEC:

ic™M

YEL/GRN WIRE WHT/BLU WIRE
BLK/YEL WIRE
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Turn the ignition switch ON (). Check for voltage
between the BLK/YEL wire and body ground.
There should be battery voltage.

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

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

Turn the ignition switch ON (il). Check for voltage
between the *'wire and body ground.
There should be battery voltage.

o |If there is no battery voltage, check:
— the ignition coil.
— the *'wire between the ignition coil and the
ICM.
o If there is battery voltage, go to step 5.

#1: BLU2 wire (LUCAS)
WHT/BLU wire (TEC)

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

There should be continuity.

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

If all the tests are normal, replace the ICM.

Ignition Wire Inspection and Test

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

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

Check for broken,
corroded, and bent

terminals.
IGNITION WIRE

2. Connect ohmmeter probes and measure resistance.

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

Ef/ S)
T

IGNITION WIRE

3. [If resistance exceeds 25 kQ, replace the ignition wire.
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Ignition System

Spark Plug Inspection

1. Inspect the electrodes and ceramic insulator for:

Worn or deformed
electrodes

* Improper gap

» Qil-fouling

» Carbon deposits
« Cracked center

Damaged electrode insulator

gasket

Cracked
insulator

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

® Loose spark plug

® Plug heat range too low

o [nsufficient cooling

Fouled plug may be caused by:

Retarded ignition timing

Qil in combustion chamber

Incorrect spark plug gap

Plug heat range too high

Excessive idling/low speed running
Clogged air cleaner element

Deteriorated ignition coil or ignition wires

2. Adjust the gap with a suitable gapping tool.
Eiectrode Gap:

l?tandard T 1.1 3, mm (0.043 05 in} I

1.1 mm
{0.043 in)

4-28

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

. ROUNDED
ELECTRODE

NOTE: Do not use spark plugs other than those listed
below, because these plugs are a new type {ISO stan-
dard).

These marks are sealed on the
timing belt cover.

Spark Plug

Engine Type Spark Plug Type

D14A7 ZFR5F-11 (NGK)

D14A8 ZFR6F-11 (NGK)

D15Z8 ZFR6S-11 (NGK)

D16B2 KJ20CR-L11 (DENSO)

B18C4 BKRBE-N11 (NGK}
BKR7E-N11 (NGK)
K20PR-L11 (DENSQ}
K22PR-L11 (DENSO)

4. Screw the plugs into the cylinder head finger tight,
then torque them to 18 N-m (1.8 kgfm, 13 Ibfft).

NOTE: Apply a small quantity of anti-seize com-
pound to the plug threads before installing.
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Charging System

Component Location Index

NOTE: LHD type is shown, RHD type is similar.

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

BATTERY
Test, section 23

\\“

ALTERNATOR
Troubleshooting, page 4-32
Replacement, page 4-35
Overhaul, page 4-36
Rectifier Test, page 4-38

ALTERNATOR BELT
Inspection and Adjustment, page 4-41
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Charging System

Circuit Diagram (B18C4 engine)

UNDER-HOOD FUSE/RELAY BOX

BATTERY
No.4t (100A)  No.39 (50A)
@ -0 OO WHT/BLK =t

O
BAT IGNITION
IG1 /] SWITCH

WHT BLK/YEL

AUXILIARY
2 ﬁ%ﬁ? FUSE
HOLDER

BLK/YEL

BLK/YEL
CHARGING
Q) SYSTEM
LIGHT
BLK/YEL (1.4W)
WHT/BLU ECM

B IG L

FR
=] VOLTAGE REGULATOR WHT/RED

()()()‘J

FIELD WINDING

RECTIFIER

A5%1%

ALTERNATOR

.|h
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Circuit Diagram (Except B18C4 engine)
UNDER-HOOD FUSE/RELAY BOX IGNITION SWITCH
BATTERY
No.41 (80A) No.39 (50A)
@— BLK (N O OO WHT/BLK s WHT O O BLK/YEL =
AUXILIARY
No.26
FUSE
2 (158 | HoLDER
BLK/YEL
BLK/YEL BLK/YEL
CHARGING
@ SYSTEM
LIGHT
(1.4W)
WHT/BLU
ECM
B 1G L
L
120 Q
WHT/RED
T
&= VOLTAGE
REGULATOR
FIELD
RECTIFIER COLL "
0 ¢
21 ? by
> : 4
ALTERNATOR
o
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Charging System

Troubleshooting

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

the order listed below:

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

=N =

Charging System Light Test

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

Does the charging system
light come on?

YES

Charging System Light Check-2:
Start the engine.

Does the charging system
light go off?

NO

Voltage Check:

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

( Is there battery voltage?

YES

(To next page)

[ 1: Except B18C4 engine

4-32

NO

YES

NO

Check for a blown No. 26 {15 A)
fuse and a blown charging sys-
tem light bulb. If the fuse and
bulb are OK, repair the open in
the WHT/BLU wire.

Test and repair the alternator

. components.

Repair the open in the BLK/YEL
wire between the alternator and
under-dash fuse/relay box.

ALTERNATOR 3P CONNECTOR
(B18C4 engine)

nﬁn Wire side of female
terminals

IG

{BLK/YEL)

ALTERNATOR 4P CONNECTOR
{Except B18C4 engine)

—

‘ Wire side of female
“v terminals

IG

(BLK/YEL)

i
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{From previous page}

L

Check for an open in the L cir-
cuit-1:

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

3. Ground the No. 3 [No. 4] ter-
minal of the 3P [4P] connector.
4. Turn the ignition switch ON (ll).

Does the charging system
light come on?

YES

Check for an open in the L cir-
cuit-2:

Disconnect the No. 3 [No. 4] ter-
minal of the 3P [4P] connector
from the ground.

Does the charging system
light go off?

NO

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

[ 1: Except B18C4 engine

N\ No

YES

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

Test and repair the alternator
components.

ALTERNATOR 3P CONNECTOR
(B18C4 engine)

Wire side of female
terminals

L

(WHT/BLU)

ALTERNATOR 4P CONNECTOR
(Except B18C4 engine)

——

‘h Wire side of female
‘v terminals

L

{(WHT/BLUI

L
(WHT/BLU)

B
'
]
‘
'
v /
=

{cont'd)
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Charging System

Troublshooting (cont’d)

Alternator/Regulator Test

NOTE: Be sure to use an ammeter capable of measuring

amperages higher than 120 A.

Alternator/Regulator Test:

1. Shift to [P] or [N], and start the
engine.

2. Hold the engine at 3,000 rpm
{min-") with no load until the
radiator fan comes on, then let
it idle.

3. Raise the engine speed to
2,000 rpm (min-"), and hold it
there.

4, Turn the headlights (high
beam) on, and measure volt-
age at the battery terminals.

Is the voltage between 13.9
and 15.1 V?

YES

Turn the blower motor and the
rear window defogger on, and
measure battery voltage.

NO

NOTE: As the headlights warm up

considerably, do not cover them.:

NEGATIVE
TERMINAL

Test and repair the alternator
components.

¢

Is the battery voltage less
than 13.56 V?

YES

‘ Read the amperage.

< Is there more than 50 A?

YES

Alternator/regulator operation is
QK. Test the alternator compo-
nents.
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NO

NO

Turn also brake lights, etc. on.

Test and repair the alternator

components.

NEGATIVE
TERMINAL



§ ENGINE

Alternator Replacement

NOTE:

e LHD type: Remove the alternator from below the car. (Iif
it is a car with intermediate shaft, first remove the shaft,
then remove the alternator.}

e RHD type: Remove the battery and battery tray, then
remove the alternator.

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

2. Disconnect the 3P (or 4P) connector from the alter-
nator.

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

TERMINAL NUT

8 N-m (0.8 kgf-m, 6 Ibf-ft)
ENGINE
WIRE
HARNESS

WHT WIRE

B TERMINAL

3P (or 4P)
CONNECTOR

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

5. Pull out the alternator through bolt, then remove
the alternator.

UPPER MOUNT
BRACKET BOLT

44 N-m (4.5 kgf-m, 33 Ibfft
ALTERNATOR ot ’

ADJUSTING BOLT
24 N-m (2.4 kgf-m, 17 1bfft)

ALTERNATOR
THROUGH BOLT

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

6. If necessary, remove the mount bracket bolts, and

the upper and lower mount brackets.

7. Adjust the alternator beit tension after installation

(see page 4-41).
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Charging System

Alternator Overhaul (B18C4 engine)

NOTE: Do not remove the pulley unless the front bearing
needs replacement. :

To loosen the pulley locknut, use 10 mm and 22 mm
wrenches. If necessary, use an impact wrench.

22 mm BOX
WRENCH

ROTOR
Test, page 4-40

SPACER RING
REAR BEARING 10 mm BOX WRENCH
PULLEY LOCKNUT
@ BEARING 111 Nem {11.3 kgf-m, 82 Ibf#t)
© RETAINER
v
(LS FRONT BEARING STATOR/DRIVE END
N7 HOUSING

Test, page 4-40

PULLEY

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

BRUSH HOLDER
INSULATOR

BRUSH HOLDER STATOR THROUGH
BOLT

VOLTAGE REGULATOR

PULLEY LOCKNUT

BLY b
RECTIFIER ASSEM 111 N-m {11.3 kgf-m, 82 Ibfft)

Test, page 4-38

REAR HOUSING

BRUSHES
Inspection, page 4-39

END COVER

°n
() ®  HARNESS CLIP

BRACKET
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ENGINE

Alternator Overhaul (Except B18C4 engine)

NOTE: It is necessary to separate the pulley, drive end

housing and rotor only when the front bearing needs
replacement.

Loosen the locknut with wrenches to remove the pulley
from the rotor. If necessary, use an impact wrench.

24 mm BOX
WRENCH PULLEY

WRENCH

REAR BEARING

RETAINER
PLATE

PRESSURE
RING DRIVE END FRAME
ASSEMBLY

PULLEY

BEARING
SLEEVE PULLEY LOCKNUT
64 N'm (6.5 kgf-m,

47 Ibfft)

ROTOR
Test, page 4-40 FRONT
‘ BEARING
WASHER
HARNESS
CLIP BRACKET REAR END COVER
RECTIFIER
ASSEMBLY
Test, page 4-38

BRUSHE
Inspection, page 4-39

STATOR
ASSEMBLY

REGULATOR
ASSEMBLY
Inspection, page 4-41

REAR END FRAME
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Charging System

Rectifier Test

B18C4 engine:

NOTE: The diodes are designed to allow current to pass
in one direction while blocking it in the opposite direc-
tion. Since the alternator rectifier is made up of eight
diodes {four pairs), each diode must be tested for conti-
nuity in both directions with an chmmeter that has diode
checking capability; a total of 16 checks.

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

E {GROUND)

Ps

P2

2. If any of the diodes fails, replace the rectifier assem-
bly. {Diodes are not available separately.)
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Except B18C4 engine:

NOTE: The diodes are designed to allow current to pass
in one direction while blocking it in the opposite direction.
Since the alternator rectifier is made up of nine [or eleven]
diodes, each diode must be tested for continuity in both
directions with an ohmmeter that has diode checking
capability; a total of 12 checks.

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

E (Body ground}

2. If any of the diodes fails, replace the rectifier assem-
bly. {(Diodes are not available separately.)
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ENGINE
Alternator Brush Inspection
B18C4 engine: Except B18C4 engine:
1.  Remove the end cover, then take out the brush holder 1. Remove the end cover, then take out the brush
by removing its two screws. holder by removing its two screws.
2. Measure the length of the brushes with a vernier 2. Measure the length of the brushes with a vernier
caliper. caliper.
Alternator Brush Length: Alternator Brush Length:
Standard (New): 10.5 mm {0.41 in} Standard (New}: 12.5 mim (0.49 in)
Service Limit: 1.5 mm (0.06 inj Service Limit: 2.5 mm (0.10 in}
VERNIER REGULATOR
CALIPER ASSEMBLY

ALTERNATOR BRUSHES

ALTERNATOR
VERNIER CALIPER BRUSHES

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

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

Rotor Slip Ring Test Stator Test (B18C4 engine)
1. Check the resistance between the slip rings. 1. Check that there is continuity between each pair of
There should be 1.8 - 3.0 ohms. leads.

e If resistance meets the specification, go to step 2.
e If resistance does not meet the specification,
replace the alternator.

ROTOR SHAFT

COIL CORE

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

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

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

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

Regulator Assembly Inspection
(Except B18C4 engine)

1. Measure the resistance between the L and |G termi-
nals.

Standard: 120 Q (about)

If the resistance is not within the standard, replace
the regulator assembly.

2. Check for continuity between the |G and A, FR and

C terminals. There should be continuity in only one
direction.

FR

C terminal

A terminal

REGULATOR ASSEMBLY

If there is continuity in both directions, replace the
regulator assembly.

Alternator Belt Inspection and
Adjustment

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

Deflection method:

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

Deflection:

B18C4 engine:

Used Belt: 9.0 - 11.0 mm (0.35 - 0.43 in)
New Belt: 6.0 - 8.0 mm (0.24 - 0.31 in)
Except B18C4 engine:

Used Belt: 7.0 - 10.5 mm (0.28 - 0.41 in)
New Belt: 5.0 - 7.0 mm (0.19 - 0.28 in)

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

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

Measure here.

44 N'm (4.5 kgf-m,
33 Ibfft)

ALTERNATOR

BELT
CRANKSHAFT t

PULLEY

If adjustment is necessary:

1. Loosen the lower mounting nut and the upper
mounting bolt.

2. Move the alternator to obtain the proper belt tension,
then retighten the upper mounting bolt and the lower
mounting nut to the specified torques.

3. Recheck the deflection of the belt.

{cont’d)
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Charging System

Alternator Belt Inspection and
Adjustment (cont’d)

Belt tension gauge method:

Attach the belt tension gauge to the belt and measure
the tension. Follow the gauge manufacturer’s instruc-
tions.

Tension:

B18C4 engine:

Used Belt: 340 — 490 N (35 - 50 kgf. 77 — 110 Ibf}
New Belt: 640 — 880 N (65 — 90 kgf, 140 - 200 Ibf)
Except B18C4 engine:

Used Belt: 340 — 490 N (35 - 50 kgf, 77 - 110 ibf)
New Belt: 640 — 780 N (65 — 80 kgf, 140 - 180 ibf)

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

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

44 N-m (4.5 kgf-m,
3 [bf-ft)

ALTERNATOR
BELT

CRANKSHAFT
PULLEY TENSION GAUGE
07JGG - 0010101

If adjustment is necessary:

1. Loosen the lower mounting nut and the upper
mounting bolt.

2. Move the alternator to obtain the proper belt tension,
then retighten the upper mounting bolt and the lower

mounting nut to the specified torques.

3. Recheck the tension of the belt.
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Engine Removal/Installation

Engine Removal/Installation
Removal .....cccooviiimiiiiinreeccrmnrnsnnnans 5-2
Installation ...........ccveemeeiiccrrimmcennennne, 5-12




Engine Removal/Installation

Removal

NOTE:

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

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

¢ Mark alt wiring and hoses to avoid misconnection.
Also, be sure that they do not contact other wiring or
hoses, or interfere with other part.

1.  Secure the hood in the open as possible.

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

3. Remove the strut brace.

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

STRUT BRACE

5-2

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

BATTERY
CABLE

BATTERY
CABLES

UNDER-HOOD
FUSE/RELAY BOX

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

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

INTAKE AIR DUCT/AIR
CLEANER HOUSING ASSEMBLY

INTAKE AIR
DUCTB



IS

6. Relieve fuel pressure (see section 11).

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

33 N'm, (3.4 kgf-m,
25 Ibfft)

WASHERS
Replace.

FUEL FEED
HOSE

FUEL RETURN
HOSE

Remove the brake booster vacuum hose, evapora-
tive emission (EVAP) control canister hose and vac-
uum hose.

B18C4 engine:

BRAKE BOOSTER
VACUUM HOSE

VACUUM
HOSE

Y
NG
AL

| Q\\hﬁ»‘-‘
ELA T
EVAP CONTROL

- CANISTER HOSE

D15Z8 engine:

BRAKE BOOSTER
VACUUM HOSE

VACUUM HOSES

EVAP CONTROL CANISTER HOSE

Except B18C4, D15Z8 engines:

BRAKE BOOSTER

VACUUM HOSE " VACUUM HOSE

EVAP CONTROL CANISTER HOSE

{cont'd)
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Engine Removal/Installation

Removal (cont'd)

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

ENGINE WIRE
HARNESS
CONNECTOR

10. Disconnect the engine wire harness connectors on
the right side of the engine compartment.

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

ENGINE WIRE
HARNESS
CONNECTOR

5-4

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

NOTE:

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

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

B18C4 engine:

THROTTLE

ADJUSTING
NUT CABLE

LOCKNUT

Except B18C4 engine:

LOCKNUT
CABLE NUT

THROTTLE ADJUSTING



e

12. Remove power steering (P/S) pump belt and pump
without disconnecting the P/S hoses.

B18C4 engine:

—-1. Remove the adjusting bolt and mounting bolts,
then remove the P/S pump belt and pump.

ADJUSTING
BOLT

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

Except B18C4 engine:

—-1. Remove the lock bolt and mounting bolt, then
remove the P/S pump belt and pump.

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

P/S PUMP
BELT

P/S PUMP

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

13. Remove the air conditioning {(A/C) compressor belt.
B18C4 engine:

-~1. Loosen the idler pulley bracket bolt and adjust-
ing bolt, then remove the A/C compressor belt.

ADJUSTING BOLT

IDLER PULLEY BRACKET BOLT

10 x 1.25 mm A/C COMPRESSOR
44 N-m (4.5 kgf-m, 33 Ibf-ft} BELT
Except B18C4 engine:

-1. Loosen the idler pulley center nut and adjusting
bolt, then remove the A/C compressor belt.

IDLER PULLEY CENTER
ADJUSTING NUT
BOLT 10 x 1.25 mm

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

A/C COMPRESSOR
BELT

(cont'd)
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Engine Removal/Installation

Removal (cont’d)

14. Remove the transmission ground cable and hose
clamp.

HOSE CLAMP

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

e
TRANSMISSION
GROUND CABLE

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

NOTE:

o Do not disconnect the line/hose assembly.

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

@ Take care not to bend the line.

6 x 1.0 mm
11 N'm {1.1 kgf-m, 8 Ibf-ft}

SLAVE CYLINDER

24 N'm (2.4 kgf-m, 17 ibf-ft)

5-6

16. Remove the radiator cap.
17. Raise the hoist to full height.
18. Remove the front tires/wheels.

19. Remove the splash shield.

9.8 Nem (1.0 kgf-m, SHIELD
7.2 Ibf-ft}

20. Loosen the drain plug in the radiator, drain the
engine coolant (see page 10-7).

21. Drain the transmission oil or fluid. Reinstall the
drain plug using a new washer (see section 13 (M/T}
or section 14 (A/T)).

22. Drain the engine oil. Reinstall the drain bolt using a
new washer (see page 8-5).



e

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

B18C4 engine:

8 mm SPRING
RETAINER PIN

SHIFT ROD

8 x 1.25 mm

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

Except B18C4 engine:

SHIFT ROD
RETAINER

EXTENSION
ROD
8 x 1.25 mm 8 mm SPRING

22 Nem (2.2 kgf-m, 16 Ibfft). PIN

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

NOTE:

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

e Adjust the shift cable when installing (see sec-

tion 14).
8 x 1.25 mm
22 N-m (2.2 kgf-m, SHIFT
16 Ibf-ft) CABLE

SHIFT CABLE
COVER
:iocIK WASHER & . 1 0 mm
eplace. 14 N-m (1.4 kgf-m, 10 Ibf-ft)

25. Remove the air conditioning (A/C) compressor with-
out disconnecting the A/C hoses.

A/C COMPRESSOR

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

(cont'd)
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Enginve Removal/installation

Removal (cont’'d)

26. Disconnect the heated oxygen sensor (HO2S) con-
nector {(B18C4 engine).

27. Remove exhaust pipe A.
B18C4 engine:

8 x 1.25 mm
‘22 N-m (2.2 kgf-m, 16 Ibfft)

Replace. HO2S CONNECTOR

GASKETS
Replace.

GASKET
Replace.

EXHAUST

SELF-LOCKING NUT PIPE A

8 x1.25 mm
16 N-m (1.6 kgf-m, 12 Ibfft) SELF-LOCKING NUT
Replace. 10 x 1.25 mm
54 N-m (5.5 kgf-m, 40 Ibf-ft}
Replace.
D15Z8 engine:
8 x1.25 mm
22 N-m (2.2 kgf-m, 16 Ibfft)
Replace.
GASKETS
Replace.
SELF-LOCKING NUT
8x 1.25 mm -
SELF-LOCKING NUT
16 N-m (1.6 kgf-m, ha 10 x 1.25 mm
Replace. PIPE A 25 Ibf-ft)

Replace.

5-8

D16B2 engine:

SELF-LOCKING NUT
8 x1.25 mm

16 N'm (1.6 kgf-m,
12 Ibf-ft)

Replace.

GASKET
Replace.

Replace.

8x1.25 mm
22 N-m (2.2 kgf-m,

16 Ibf-ft) SELF-LOCKING NUT
Replace. 8 x 1.25 mm SELF-LOCKING NUT
18 N-m (1.8 kgf-m, 10 x 1.25 mm
13 Ibf-ft) * 54 N-m (5.5 kgf-m,
Replace. 40 ibf-ft)
Replace.

D14A7, D14A8 engines:

8x1.25 mm

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

Replace.

GASKET
Replace.

GASKET
Replace.

SELF-LOCKING NUT

8 x1.25 mm EXHAUST
16 N'm (1.6 kgfm, PIPEA
12 Ibfft) SELF-LOCKING NUT
Replace. 70 x 1.25 mm
54 N-m (5.5 kgf-m,
40 Ibf-ft)
Replace.



b=

28.

29.

30.

31.

32.

Remove the damper fork (see section 18).

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

Remove the driveshafts (see section 16).

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

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

UPPER RADIATOR
HOSE

HEATER

HOSE LOWER RADIATOR HEATER
HOSE HOSE

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

ATF COOLER
HOSES

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

(cont'd)

5-9



Engine Removal/Installation

Removal (cont’d)

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

LEFT FRONT
MOUNT NUT
Replace.

BOLTS" RIGHT FRONT
Replace. MOUNT/BRACKET

MT:

RIGHT FRONT
MOUNT/BRACKET

BOLTS
Replace.

5-10

35. Remove the rear mount bracket.

Except B18C4 engine:

BOLT
Replace. REAR MOUNT
BRACKET

BOLTS
Replace.
B18C4 engine;
BOLT
Replace. REAR MOUNT

REAR MIOUNT

BOLTS BRACKET

Replace.



IS

36. Remove the transmission mount.

TRANSMISSION

37. Remove the side engine mount.

WASHERS

Replace.
@ SIDE ENGINE
e MOUNT

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

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

nected from the engine/transmission.

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

Installation
Bracket Bolts Torque Specifications:
B18C4 engine:
P/S PUMP
BRACKET
REAR

STIFFENER

SIDE ENGINE
MOUNT BRACKET

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

12 x 1.25 mm

57 N'm (5.8 kgf-m, 24 N'm (2.4 kgf-m,
42 Ibfft) 17 Ibift) -

10 x 1.25 mm
54 N-m (5.5 kgf-m, 40 Ibf-ft)

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

<

FRONT
STIFFENER

p— <23
& A/C COMPRESSOR
@ BRACKET
9/~
@,

AN

(Com

12 x 1.25 mm
57 N-m (5.8 kgf-m,

42 Ibf-ft) 8 x 1.25 mm

24 N'm (2.4 kgf-m,
17 bfft)

ALTERNATOR
BRACKET

10x1.25mm ¢

44 N'-m (4.5 kgf-m,
33 Ibfft)
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Bracket Bolts Torque Specifications:
Except B18C4 engine:

10 x 1.25 mm 10x 1.25 mm
44 N-m (4.5 kgf-m, 54 N-m (5.5 kgf-m,
33 ibfft) P/S PUMP 40 Ibf-ft)
BRACKET SIDE ENGINE
MOUNT BRACKET

REAR STIFFENER
(D16B2 engine)

‘
S ———
'@ ALTERNATOR
"”!r~ BRACKET

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

8 x 1.25 mm
24 N-m (2.4 kgf-m, v
10 x 1.25 mm 17 1bff) 10 x 1.25 mm
Ner 44 Nem (4.5 kgf-m,
44 N-m {4.5 kgf-m, 33 Ibf-ft) 23 tbet

FRONT STIFFENER
(D15Z8, D16B2 engines)

LEFT FRONT MOUNT
BRACKET
{Without A/C compressor)

A/C
COMPRESSOR

10 x 1.25 mm
44 N'm {4.5 kgf-m,
33 Ibff1) 8 x 1.2 mm 10 x 1.25 mm
- 54 N-m (5.5 kgf g
24 N'm (2.4 kgf-m, (5.5 kgf-m, 40 Ibfft)
17 Ibfft)

10 x 1.25 mm
44 N-m (4.5 kgf-m, .
33 Ibfft) (cont’'d)
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Engine Removal/Installation

Installation (cont’'d)

Engine Installation

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

1. Install the side engine mount, then tighten the
bolt/nuts on the engine side. Leave the mount bolt

loose.
10 x 1.25 mm
52 N-m (5.3 kgf-m,
38 Ibfft)
(S
B
WASHER & WASHERS
Replace. &) Replace.

2. Install the transmission mount, then tighten the
bolts/nuts on the frame side. Leave the mount bolt

loose.

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

MOUNT BOLT

5-14

.3

MT:

TRANSMISSION 12x1.25 mm

64 N-m (6.5 kgFm,
MOUNY 47 IbfAt)

MOUNT BOLT

Tighten the mount bolt on the side engine mount.

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



e

Install the rear mount bracket, then tighten the bolts
in the numbered sequence shown (O - @).

B18C4 engine:

@®14x15mm

83 N'm (8.5 kgf-m, 61 Ibf-ft)
/ Replace.
/ > T8

3 12 x 1.25 mm

@ 14 x 1.5 mm 59 N-m (6.0 kgf-m,
83 N-m (8.5 kgf-m, 43 Ibf-ft)
61 Ibf-ft) Replace.
Replace.

Except B18C4 engine:

@ 14x15mm ® 12 x1.25 mm
83 N-m (8.5 kgf-m, 59 N-m (6.0 kgf-m,
61 Ibfft) 43 Ibf4t)
Replace. Replace.

® 14x 1.5 mm
83 N-m (8.5 kgf-m,
61 Ibfft)
Replace.

5.

Tighten the mount bolt on the transmission mount.

MT:
12 x 1.25 mm
74 N-m (7.5 kgf-m,
54 Ibft)

AT:

12 x 1.25 mm
74 N-m (7.5 kgf-m,
54 1bf-ft)

(cont’d)
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Engine Removal/Installation

Installation (cont’d)

6. Tighten the bolts on the right front mount/bracket in
the numbered sequence as shown (1) - @).

MT:

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

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

AT:

(2 10x1.25 mm
44 N-m (4.5 kgf-m,
33 Ibf-t)

@ 12 x 1.25 mm
64 N-m (6.5 kgf-m,
47 Ibf-ft)
Replace.
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7.

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

® 12 x 1.25 mm ®12x1.25 mm
83 N-m (8.5 kgf-m, 61 Ibf-ft) 59 N-m (6.0 kgf-m,
43 Ibf-ft)
Replace.

® 10 x 1.25 mm
44 N'm {4.5 kgf-m,
33 ibf-ft)

Adjust and make sure as follows:

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

Check that the set ring on the ends of the drive-
shaft and intermediate shaft set rings into place.
Adjust the shift cable.

Adjust the throttle cable.

Refill the engine with engine oil.

Refill the transmission with fluid.

Refill the radiator with engine coolant.

Bleed air from the cooling system.

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

o Inspect for fuel leakage.

» After assembling fuel line parts, turn on (ll) the
ignition switch (do not operate the starter) so
that the fuel pump operates for approximately
two seconds and the fuel line pressurizes.
Repeat this operation two or three times, and
check for fuel leakage at any point in the fuel
line.



Mount and Bracket Bolts/Nuts Torque Value Specifications:

A: 10 x 1.25 mm

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

44 N-m (4.5 kgf-m, 33 Ibft)
C:12x 1.25 mm

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

59 N-m (6.0 kgf-m, 43 |bf-ft)

Replace.

RIGHT FRONT
MOUNT

REAR MOUNT

A
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Special Tools

Ref. No Tool Number Description Qty Remark
@ 07HAH - PJ70100 Valve Guide Reamer, 5.525 mm 1
@ 07JAA - 0010100 Socket Wrench, 17 mm 1
® 07JAB - 0010200 Handle 1
@ 07JAB - 0010400 Pulley Holder Attachment, HEX 50 mm 1
® 07LAJ - PR30101 Valve Inspection Set 1
® 07LAJ - PR30201 Air Stopper 1
@ 07NAJ - P070100 Oil Pressure Gauge Attachment 1
07MAB - PY30100 Pulley Holder Attachment, HEX 50 mm 1
@ 07PAD - 0010000 Stem Seal Driver 1
07406 - 0070001 Low Pressure Gauge 1
D) 07742 - 0010100 Valve Guide Driver, 5.5 mm 1
(P 07757 - 0010000 Valve Spring Compressor 1
=
® O]
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Variable Valve Timing and Valve Lift Electronic
Control (VTEC) Solenoid Valve

Troubleshooting Flowchart (D15Z8 engine)

:@i :: The Malfunction indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 21: A problem in the
~ =7~ ~ 71~ VTEC Solenoid Valve circuit. .
Refer to page 11-B-14 through 11-B-22 before troubleshooting.

— The MIL has been reported on.

— With the SCS short connector
connected, code 21 is indi-
cated.

Check the VTEC Control System:
1. Do the engine control module
(ECM) reset procedure (see

section 11}
2. Start the engine. * Road Test:
3. Warm up engine to normal Accelerate in 1st gear to an engine speed over 3,000 rpm (min-"}.
operating temperature (cooling Hold that engine speed for at least two seconds. )
fan comes on). If the MIL does not come on during the first road test, repeat this
4. Do the Road Test.* test two more times.

Intermittent failure, system is OK
<ls MIL on and does it indicate NO | atthistime.

Check for poor connections or

?
code 217 loose wires at VTEC solenoid
VES valve and ECM.
VTEC SOLENOID VALVE
CONNECTOR
Test the VTEC Solenoid Valve: —
1. Turn the ignition switch OFF.
2. Disconnect the VTEC solenoid
valve connector.
3. Check for continuity between
VTEC solenoid valve connec-
tor terminal and body ground. L
Terminal side of
male terminal
NO T
< Is there 14 - 30 Q7 ] Replace the VTEC solenoid valve.
YES
VTEC SOLENOID
ECM CONNECTOR A VALVE
(26P) CONNECTOR
Test the VTEC Solenoid Valve
Wire:
Check for continuity between 1(2{a[«(s(e|7]8 1213
VTEC solenoid valve connector 1
terminal and A15 terminal on the b el i i
ECM connector. VTS
(GRN/YEL)}
Q-
] - Wire side of female
- - NO Repair open in the GRN/YEL wire terminals
Is there continuity ? between the ECM (A15) and VTEC
solenoid valve connector.
YES
(To page 6-6) (cont'd)
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VTEC Solenoid Valve

Troubleshooting Flowchart (D15Z8 engine) (cont’d)

{(From page 6-5)

Test the VTEC Solenoid Valve
Wire:

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

Repair short in the GRN/YEL wire
between the ECM (A15) and VTEC
solenoid valve connector.

YES
Is there continuity?

¢

NO

Test the VTEC Solenoid Valve:

1. Connect the VTEC solenoid
valve connector.

2. Remove the 10 mm bolt, and
install the special tools as
shown, then reinstall the --
10 mm bolt.

3. Connect a tachometer (see

section 11).

Start the engine.

Warm up engine to normal

operating temperature (cooling

fan comes on).

6. Check oil pressure at engine

o A

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

4 NO
Is pressure below 49 kPa Inspect the VTEC solenoid valve.

speeds of 1,000 and 3,000

(0.5 kgf/cm2, 7 psi)?

YES

rpm (min-1}.

Test the VTEC Solenoid Valve:

1. Turn the ignition switch OFF.

2. Disconnect the VTEC solenoid
valve connector.

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

4. Start the engine and check oil
pressure at an engine speed
of 3,000 rpm {min-").

LOW PRESSURE GAUGE
07406 - 0070001

VTEC SOLENOID VALVE CONNECTOR

Q

Wire side of female
terminal

LOW PRESSURE GAUGE
07406 - 0070001

10mm BOLT
22 N'm (2.2 kgf-m,
16 Ibf-ft)

S
,?.QQ!;.? S
=7

22 - - \.

OIL PRESSURE GAUGE
ATTACHMENT
07NAJ - PO70100

OIL PRESSURE GAUGE
ATTACHMENT
07NAJ - P070100

Inspect the VTEC solenoid valve.

Is pressure above 250 kPa NO
(2.5 kgf/fcm?, 36 psi)?

YES

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

Inspection

1. Remove the VTEC solenoid valve assembly from
the cylinder head, and check the VTEC solenoid
valve filter for clogging.

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

VTEC SOLENOID VALVE ASSEMBLY

VTEC SOLENOID
VALVE FILTER
Replace.

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

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

o |f the VTEC solenoid valve is normal, check the
engine oil pressure.

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

O-RING ?

Replace. L

Manual Inspection (D16Z8 engine)

1. Setthe No. 1 piston at TDC.
2. Remove the cylinder head cover.

NOTE: Refer to page 6-42 when installing cylinder
head cover.

3. Move the intake secondary rocker arm on the No. 1
cylinder manually.

4. Check that the intake secondary rocker arm moves
independently of the primary intake rocker arm.

PRIMARY ROCKER
ARM

SECONDARY
ROCKER ARM
¢ Push and pull.

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

o If the intake secondary rocker arm does not
move, remove the primary and secondary intake
rocker arms as an assembly and check that the
pistons in the secondary and primary rocker
arms move smoothly.

® Replace the intake rocker arms as an assembly if
there is any abnormality.
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VTEC Rocker Arms

Inspection Using Special Tools (D15Z8 engine)

NOTE:

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

e [nspect the valve clearance before rocker arm inspec-
tion.

e Cover the timing belt with a shop towel to protect the
belt.

e Check the intake secondary rocker arm of each cylin-
der at TDC.

1. Remove the cylinder head cover.

NOTE: Refer to page 6-42 when installing cylinder
head cover.

2. Plug the relief hole with the special tool {Air
Stopper).

RELIEF HOLE

AIR STOPPER
07LAJ - PR30201

6-8

3.

Remove the sealing bolt from the inspection hole
and connect the Valve Inspection Tool.

10 x 1.0 mm
SEALING BOLT
20 N-m (2.0 kgf-m,
14 Ibf-ft)

AIR STOPPER
07LAJ - PR30201

VALVE INSPECTION SET
07LAJ - PR30101

INSPECTION * Pull the dial and
HOLE turn to adjust.

Apply specified air pressure to the intake rocker arm
timing piston, after loosening the regulator valve on
the valve inspection set.

Specified Air Pressure:
250 kPa (2.5 kgf/cm?, 36 psi)



e

5. With the specified air pressure applied, push up the
timing plate; the synchronizing piston will pop out
and engage the intake secondary rocker arm.
Visually check the engagement of the synchronizing
piston.

NOTE:

o The synchronizing piston can be seen in the gap
between the secondary and primary rocker arms.

o When the timing plate is engaged in the groove
A on the timing piston, the piston will be locked
in the pushed out position.

TIMING PLATE

TIMING
PLATE
SPRING

PRIMARY ROCKER ARM

SECONDARY
ROCKER ARM

At Hight RPM:

SECONDARY
ROCKER ARM

TIMING PLATE

SYNCHRONIZING
_E—"riston

TIMING SPRING

AIR PRESSURE. C— >

GROOVE ®

TIMING PISTON

PRIMARY ROCKER ARM

6. Stop applying air-pressure and push up the timing
plate; the synchronizing piston will return to its
original position with a click.

Visually check the disengagement of the synchro-
nizing pistons.

NOTE:

® When the timing plate is pushed up, it will
disengage the timing piston letting the syn-
chronizing piston return to its original position
by the return spring.

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

At Low RPM:
SECONDARY
/ ROCKER ARM
RETURN SPRING
: o
:mg\f = SYNCHRONIZING
rr PISTON
; E-7— TIMING PISTON
— T —TIMING
SPRING
OIL PASSAGE PRIMARY ROCKER

ARM

7. Remove the special tools.

8. After inspection, check that the MIL does not come
on.
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Valve Clearance

Adjustment

NOTE:

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

e After adjusting, loosen the crankshaft pulley bolt,
then retorque the crankshaft pulley bolt to 20 N-m
(2.0 kgf-m, 14 1bf-ft) + 90°.

1. Remove the cylinder head cover.

NOTE: Refer to page 6-42 when installing the cylin-
der head cover.

2. Remove the upper cover (see page 6-17).
3. Set the No. 1 piston at TDC. “UP” mark on the

camshaft pulley should be at top, and TDC marks
should align with the cylinder head upper surface.

“UP”™ MARK

TDC MARKS

4. Adjust valves on No. 1 cylinder.

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

B. Loosen locknut and turn adjustment screw until feeler
gauge slides back and forth with slight amount of
drag.

D15Z8 engine:
INTAKE and EXHAUST VALVE

LOCKNUTS
20 N-m (2.0 kgf-m, 14 Ibfft)

6-10

Except D15Z8 engine:

NOTE: Do not overtighten the locknuts, for the rocker
arms are made of aluminum.

INTAKE and EXHAUST VALVE
LOCKNUTS
18 N'm (1.8 kgf-m, 13 Ibf-ft)

Adjusting screw location:

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

No. 2 No. 1



IS

6.

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

FEELER

Rotate the crankshaft 180° counterclockwise (cam-
shaft pulley turns 90°). The “UP” mark should be on
the exhaust side.

Adjust valves on No. 3 cylinder.

“UP” MARK

8.

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

“UP”™ MARK

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

Adjust valves on No. 2 cylinder.

“UP” MARK
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Crakshaft Pulley and Pulley Bolt

Replacement

1. Hold the pulley with handle and pulley holder
attachment, then remove the pulley bolt.

D15Z8, D16B2 engines:

HANDLE
07JAB - 0010200

PULLEY HOLDER
ATTACHMENT, HEX 50 mm

2. Remove any oil from the pulleys, crankshaft, bolt
and washer. Clean and lubricate as shown below.

QO: Clean
% : Remove any oil
@®: Lubricate

D15Z8 engine:

07JAB - 0010400
CRANKSHAFT TIMING BELT
PULLEY DRIVE PULLEY
PULLEY BOLT CRANKSHAFT
9
‘y ooo % x
I x X X § X XXX XXX XXp—
___8odX *poo $ T
3%y ypoodx pocoly
- X x X % X0 XX
) XXX XX
SOCKET WRENCH, 17 mm WASHER TIMING BELT
07JAA - 0010100 GUIDE PLATE
D14A7, D14A8 engines:
Except D15Z8 engine:
PULLEY HOLDER ATTACHMENT,
HEX 50 mm CRANKSHAFT TIMING BELT
- DRIVE P
HANDLE 07MAB - PY30100 PULLEY ULLEY
07JAB - 0010200 PULLEY
BOLT CRANKSHAFT
x DDOK X, x
X% X M A
by |5 e et
"o Sieterellig
* % i (P20 ix Lo
: XX Xgooo X X¥X x
WASHER TIMING BELT TIMING BELT
GUIDE PLATE GUIDE PLATE

SOCKET WRENCH, 17 mm
07JAA - 0010100
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3. Tighten the pulley bolt to the specified torque.
Torque: 20 N-m (2.0 kgf-m, 14 Ibf-ft)

D1528, D16B2 engines:

PULLEY HOLDER
ATTACHMENT, HEX 50 mm
07JAB - 0010400

HANDLE
07JAB ~ 0010200

SOCKET WRENCH, 17 mm
07JAA - 0010100

D14A7, D14A8 engines:

PULLEY HOLDER ATTACHMENT,
HEX 50 mm
07MAB - PY30100

HANDLE
07JAB - 0010200

SOCKET WRENCH, 17 mm
07JAA - 0010100

4.

5.

Use a felt tip pen to mark the pulley bolt head and
washer.

MARKING

\
O

MARKING
EMBOSSING MARKS
Tighten the pufley bolt an additional 90°.
EMBOSSING MARK MARKING

MARKING
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Timing Belt

lllustrated Index

NOTE:

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

Do not use the upper cover and lower cover for storing removed items.

Clean the upper cover and lower cover befare installing.

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

D15Z8 engine:

6x 1.0 mm

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

Replace when damaged
or deteriorated.

CYLINDER HEAD
COVER

Refer to page 6-42
when installing.

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

TIMING BELT 8 x 1.25 mm

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

Installation, page 6-18

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

6x1.0 mm

9.8 N-m {1.0 kgf-m,

7.2 Ibf-ft)

RUBBER SEALS
Replace when damaged
or deteriorated.

LOWER COVER

RUBBER
PLUG

CRANKSHAFT PULLEY
Replacement, page 6-12

PULLEY BOLT

Install with concave, 14 x 1.25 mm

surface facing in.
Replacement, page 6-12

/ Do not use an impact
»J W”ﬂ(‘ wrench when installing.
iy

kS

TIMING BELT
DRIVE PULLEY

Replacement, page 6-12 6x 1.0 mm
ADJUSTING BOLT O-RING 6x 1.0 mm 9.8 N'm (1.0 kgf-m,
10x1.25 mm Replace. 12 N-m (1.2 kgf-m, 7.2 Ibf-ft)

p
44 N-m (4.5 kgf-m, 33 |bf-ft) 8.7 Ibfft)
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20 N-m (2.0 kgf-m, 14 Ibf-ft) + 90°



Except D15Z8 engine:

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

WASHER
Replace when damaged
or deteriorated.
T CYLINDER HEAD
COVER
T Refer to page 6-42

@ when installing.
o
=

ca(f

O &
< S HEAD COVER GASKET
\ Replace when leaking,
N h\\\ damaged or deteriorated.
&) = Apply liquid gasket at
@ \‘ the four corners of the
@ recesses.
TIMING BELT

Inspection, page 6-16
Adjustment, page 6-16
Removal, page 6-17
Installation, page 6-18

AT
AL :‘75?’,’- 8 x 1.25 mm
“"é\‘ o Zozo 37 N-m (3.8 kgf-m, 27 Ibf-ft)

Apply engine ail to the
bolt threads.

7
»\\// x
,‘\ \/ H@i
eﬁg‘\-. @‘\y
RFF

/1
Q.‘
Ny

@,
/)

mff@

@

Install with concave
surface facing in.

Install with concave
surface facing out.

TIMING BELT
DRIVE PULLEY
Replacement, page 6-12
O-RING 6x1.0mm
Replace. 9.8 N'm (1.0 kgf-m,
7.2 Ibfft)

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

UPPER COVER

6x1.0 mm
9.8 N'm {1.0 kgf-m,
7.2 |bfft)

RUBBER SEALS
Replace when damaged
or deteriorated.

RUBBER
PLUG

CRANKSHAFT PULLEY
Replacement, page 6-12

PULLEY BOLT

14 % 1.25 mm

20 N-m (2.0 kgf-m, 14 Ibf-ft) + 90°
Replacement, page 6-12

Do not use an impact

wrench when installing.

LOWER COVER
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Timing Belt

Inspection

1. Remove the cylinder head cover.
® Refer to page 6-42 when installing.

2. Remove the upper cover (see page 6-17).

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

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

Inspect this
area for wear.

) ‘Rotate pulley

and inspect belt.

4. After inspecting, loosen the crankshaft pulley bolt,
then retorque the crankshaft puiley bott to 20 N-m
(2.0 kgf-m, 14 Ibf-ft) + 90°.

6-16

Tension Adjustment

NOTE:

Always adjust the timing belt tension with the engine
cold.

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

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

Inspect the timing belt before adjusting the belt ten-
sion.

Remove the cylinder head cover.
® Refer to page 6-42 when installing.

Remove the upper cover {see page 6-17).

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

Set the No. 1 piston at TDC (see page 6-19).

Loosen the adjusting bolt 180°.

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

Direction of
rotation.

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

Tighten the adjusting bolt.
After inspecting, loosen the crankshaft pulley bolt,

then retorque the crankshaft pulley bolt to 20 N-m
(2.0 kgf-m, 14 Ibf-ft) + 90°.
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Removal

NOTE:

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

e Inspect the water pump before installing the timing
belt (see page 10-14).

1. Remove the splash shield (see page 5-6).

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

pump.

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

P/S PUMP
BELT

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

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

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

ALTERNATOR

BELT
LOCK BOLT

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

MOUNTING NUT
10 x 1.25 mm

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

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

NOTE: Do not use the upper cover for storing
removed items.

UPPER COVER

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

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

IDLER PULLEY
BRACKET

6. Remove the side engine mount {see page 6-26).

NOTE:

o Use the jack to support the engine before the
side engine mount is removed.

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

7. Remove the crankshaft pulley (see page 6-12).
8. Remove the lower cover and dipstick tube.

NOTE: Do not use the lower cover for storing
removed items.

DIPSTICK TUBE

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

Replace. (cont'd)
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Timing Belt

Removal (cont’d)

9. Remove the crankshaft speed fluctuation {CKF) sen-
sor from the oil pump (D15Z8 engine).

CKF SENSOR
6x 1.0 mm

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

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

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

11. Remove the timing belt.
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Installation

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

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

pump.
TDC MARK POINTER
I%
©‘(
TIMING BELT KEY
DRIVE PULLEY
Clean.

2. Set the camshaft pulley so that the No. 1 piston
TDC. Align the TDC marks on the camshaft pulley
with the cylinder head upper surface.

CAMSHAFT
PULLEY
“UP” MARK Clean.

UPPER SURFACE

TDC MARKS



=

Install the timing belt tightly in the sequence shown.
(M Timing belt drive pulley (crankshaft) —@Adjusting
pulley »@Water pump puiley »@Camshaft pulley.

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

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

install the lower cover and upper cover.

NOTE: Clean the upper and lower covers before
installation.

Install the crankshaft pulley, then tighten the pulley
bolt {see page 6-12).

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

on the pulleys.

Adjust the timing belt tension (see page 6-16).

9. Check that the crankshaft pulley and camshaft pul-
ley are both at TDC.

CRANKSHAFT PULLEY:

TDC MARK
(WHITE)
CAMSHAFT PULLEY:

“UP” MARK

10. If the camshaft and crankshaft pulleys are not posi-
tioned at TDC remove the timing belt, and adjust
the position following the procedure on page 6-18,
then reinstall the timing belt.

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

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

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

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

6-19



CKF Sensor

Replacement (D15Z8 engine)

1.

6.

Remove the cylinder head cover.
NOTE: Refer to page 6-42 when installing.
Remove the crankshaft pulley (see page 6-12).

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

Remove the dipstick tube, then remove lower cover
(see page 6-17).

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

CKF SENSOR
CONNECTOR

CKF SENSOR 6x 1.0 mm
12 Nem (1.2 kgf-m,
8.7 Ibf-ft)

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

ey

llustrated Index

NOTE:

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

head.

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

e Use new O-rings and gaskets when reassembling.

WASHER
Replace when damaged
or deteriorated.

CYLINDER HEAD l
COVER =
Refer to page 6-42 when & &
installing cylinder head cover. = :;

¥ )
HEAD COVER GASKET H-.i,

Replace when leaking,
damaged or deteriorated.
Apply liquid gasket at
the four corners of the
recesses.
DISTRIBUTOR
See section 4.

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

O-RING
Replace.

CYLINDER
HEAD

DOWEL
PINS

6x 1.0 mm

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

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

RUBBER SEAL
Replace when damaged
or deteriorated.

CYLINDER HEAD BOLT

10 x 1.25 mm

67 N'm (6.8 kgf-m, 49 Ibf-ft)
Tightening, page 6-42

Apply engine oil to the threads.

(

at—(

CYLINDER HEAD
GASKET
Replace.

8 x 1.25 mm
24 N'-m (2.4 kgf-m,
17 ibf-ft)
{cont’d)
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Cylinder Head

Illustrated Index (cont’d)

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

D15Z8 engine:

8x 1.25 mm
20 N-m (2.0 kgf-m, 14 Ibf-ft)
Apply engine oil to the

) threads.
ROCKER ARM

ASSEMBLY
Removal, page 6-27
Inspection, page 6-30

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

CAMSHAFT

Inspection, page 6-32 VALVE KEEPERS

6x1.0mm

12 N'm (1.2 kgf-m,

8.7 Ibf-ft) SPRING RETAINER
VTEC SOLENOID INTAKE VALVE
VALVE ® SPRING

INTAKE VALVE SEAL

Replace.
S
=
VALVE SPRING
@/ SEAT

/g e o , ’ INTAKE VALVE
VTEC SOLENOID . 54/' GUIDE
VALVE FILTER g CAMSHAFT
Replace. b \ R PULLEY
OIL CONTROL

ORIFICE
Clean.
VALVE KEEPERS
SPRING RETAINER
EXHAUST VALVE
SPRING
EXHAUST VALVE 8 x1.25 mm
SEAL 37 N'm (3.8 kgf-m,
Replace. . O-RING 27 tbft)
VALVE SPRING Replace. Apply engine oil to
SEAT the threads.
EXHAUST VALVE
GUIDE
Inspection, page 6-35
Replacement, page 6-38
R ing, 6-38
saming. hage EXHAUST OIL SEAL
VALVE Replace.
INTAKE VALVE CYLINDER HEAD
Removal, page 6-34 Removal, page 6-24
Installation, page 6-39 Warpage, page 6-36
Valve seat reconditioning,
page 6-36

Installation, page 6-41
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Except D15Z8 engine:

8x 1.25 mm
20 N-m (2.0 kgf-m, 14 Ibft)

Apply engine oil to the
ROCKER ARM theza»:is. °

ASSEMBLY
Removal, page 6-27
Inspection, page 6-31
6x 1.0 mm
12 N'm (1.2 kgf-m, 8.7 Ibf-ft)

a—

b O
a—{{

(¢ —

VALVE KEEPERS
SPRING RETAINER
NTAKE VALVE
SPRING
S INTAKE VALVE SEAL
§ Replace.
& VALVE SPRING

—
7
CAMSHAFT ! o) (7 = 7
Y T A

Inspection, page 6-32

Ol CONTROL

ORIFICE

Clean.
O-RING SEAT
Replace. INTAKE VALVE

VALVE KEEPERS

5‘// GUIDE
CAMSHAFT

PULLEY

SPRING RETAINER

EXHAUST VALVE
SPRING

EXHAUST VALVE

SEAL
Replace. 8x1.25 mm
S 37 N'm (3.8 kgf-m,
VALVE SPRING 27 Ibfft)
SEAT Apply engine oil to
the threads.
EXHAUST VALVE €3 g;;gﬁ:“'
GUIDE .
Inspection, page 6-35
S‘:g::fs ment, page 6-38 CYLINDER HEAD
9. page 6-38
EXHAUST Removal, page 6-24
VALVE Warpage, page 6-36
Valve seat reconditioning,

INTAKE VALVE
Removal, page 6-34
Installation, page 6-39

page 6-36
Installation, page 6-41
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Cylinder Head

Removal

Engine removal is not required for this procedure.

NOTE:

Use fender covers to avoid damaging painted sur-
faces.

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

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

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

Disconnect the negative terminal from the battery.
Drain the engine coolant {see page 10-7).
o Remove the radiator cap to speed draining.

Remove the intake air duct and air cleaner housing
(see page 5-2).

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

Loosen the idler pulley center nut and adjusting
bolt, then remove the air conditioning {A/C) com-

pressor belt (see page 5-5).

Loosen the mounting nut and lock bolt, then
remove the alternator belt (see page 6-17).

Remove the P/S pump bracket {(see page 5-13).

6-24

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

NOTE:

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

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

¢ Adjust the throttle control cable when installing
{see section 14).

THROTTLE
CABLE

ADJUSTING
NUT
g 7%“

LOCKNUT  THROTTLE ADJUSTING
CONTROL NUT
CABLE

LOCKNUT



e

9. Relieve fuel pressure (see section 11).

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

BANJO BOLT EVAP CONTROL
33 N'm (3.4 kgf-m, CANISTER HOSE

25 Ibfft)

WASHERS
Replace.

BREATHER
HOSE

FUEL FEED
HOSE

11. Remove the brake booster vacuum hose, fuel return
hose and vacuum hose (see page 5-3).

12. Remove the water bypass hose and positive crank-
case ventilation (PCV) hose.

PCV HOSE

WATER BYPASS
HOSE

{cont’'d)
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Cylinder Head

Removal (cont’d)

13. Remove the upper radiator hose, heater hose and
water bypass hose.

WATER

BYPASS

HOSE
UPPER
RADIATOR
HOSE

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

o Four fuel injector connectors

o Engine coolant temperature (ECT) sensor con-
nector

¢ Radiator fan switch connector

e Coolant temperature gauge sending unit connec-
tor

e Throttle position sensor connector

¢ Manifold absolute pressure (MAP) sensor con-
nector

¢ Heated oxygen sensor (HO2S) connector

o Exhaust gas recirculation (EGR} valve lift sensor
connector {D15Z8 engine)

¢ VTEC solenoid valve connector (D15Z8 engine)

o ldle air control (IAC) valve connector

6-26

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

16. Remove the side engine mount and P/S pump tank
bracket.

NOTE:

e Use the jack to support the engine before the
side engine mount is removed.

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

10 x 1.25 mm
52 N'm (5.3 kgf-m,

38 Ibf-ft) \ WASHERS

) Replace.

SIDE ENGINE

WASHER
Replace.

/ P/S PUMP

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

TANK BRACKET

17. Remove the cylinder head cover.

CYLINDER
HEAD COVER




Rocker Arms

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

19. Remove the camshaft pulley and back cover.

"CAMSHAFT
BACK PULLEY
COVER

Clean when installing.

6x 1.0 mm 37 N-m (3.8 kgf-m,

12 N'm (1.2 kgf-m, 8.7 Ibf-ft} 27 Ibf-t)
Apply engine oil to the

bolt threads.

20. Remove the exhaust manifold (see pages 9-6, 7).

21. Remove the intake manifold (see pages 9-3, 4).

22. Remove the cylinder head bolts. To prevent
warpage, unscrew the bolts in sequence 1/3 turn at
a time; repeat the sequence until all bolts are loos-

ened.

CYLINDER HEAD BOLTS LOOSENING SEQUENCE:

© ® @

e

23. Remove the cylinder head.

Removal

1. Loosen the adjusting screws.

ADJUSTING SCREWS

ADJUSTING SCREWS

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

NOTE:

e Unscrew the camshaft holder bolts two turns at a
time, in a crisscross pattern, to prevent damag-
ing the valves or rocker arm assembly.

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

CAMSHAFT HOLDER BOLTS LOOSENING
SEQUENCE:

3 @ @ ) 1
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Rocker Arms

Disassembly/Reassembly

NOTE:

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

e Inspect rocker shafts and rocker arms (see page 6-30).

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

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

INTAKE ROCKER SHAFT
D15Z8 engine:

ROCKERARMS (o °° . = =°- oo e 9 INTAKE
ROCKER ARM
TIMING PLATE RUBBER BAND ASSEMBLY
ROCKER SHAFT RETURN ROCKER SHAFT TIMING PLATE
COLLAR SPRING COLLAR {4 places)
(4 places) RETURN
COLLAR SPRING
) COLLAR
—[E
¥ RFUUH ot 7ol i

No. 4 CAMSHAFT
HOLDER

No. 1 CAMSHAFT
HOLDER

No. 3 CAMSHAFT
HOLDER

No. 5 CAMSHAFT

HOLDER
,‘ *@L@A @ )
A B A !

| = s e S

-

°
EXHAUST ROCKER EXHAUST
ARM B ROCKER ARM A
(4 places] {4 places)
ROCKER SHAFT
SPRING

ROCKER SHAFT
SPRING
(4 places)

=

&
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EXHAUST ROCKER SHAFT

Letter “A” is stamped
on rocker arm.

Letter “B" is stamped
on rocker arm.




Except D15Z8 engine:

INTAKE ROCKER INTAKE ROCKER

ARMB ARM A

(4 places) (4 places)
INTAKE ROCKER SHAFT

Letter “A” is stamped
on rocker arm.

Letter “B" is stamped
on rocker arm.

(U ST S \J
Q0 OO0 [SNS] a0

SPRING ROCKER SHAFT
{4 places) COLLAR
{4 places)

DA DBAWM\]BAWM
bbb !

No. 1 CAMSHAFT
HOLDER

0. 3 CAMSHAFT —_N—o. 2 CAMSHAFT
OLDER

No. 4 CAMSHAFT
HOLDER

ROCKER SHAFT
SPRING
{4 places)

Letter “A” is stamped
on rocker arm.

Letter “B" is stamped
on rocker arm.

EXHAUST ROCKER SHAFT
EXHAUST ROCKER EXHAUST
ARM B ROCKER ARM A
{4 places) (4 places)
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Rocker Arms

Inspection (D15Z8 engine)

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

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

PRIMARY ROCKER
ARM
TIMING PISTON
TIMING SPRING
SYNCHRONIZING
PISTON

SECONDARY
ROCKER ARM

NOTE:

© Apply oil to the pistons when reassembling.

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

2. Set the timing plate and return spring as shown
below.

RETURN SPRING TIMING PLATE

CAMSHAFT-HOLDER
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Rocker Arms and Shafts

e

Clearance Inspection

Measure both the intake rocker shaft and exhaust rocker
shaft.

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

Surface should be smooth.

MICROMETER

2. Zero the gauge to the shaft diameter.

MICROMETER

CYLINDER BORE
GAUGE

4.

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

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

Inspect rocker arm
face for wear.

Repeat for all the rockers.

— If the clearance is over the service limit, replace
the rocker shaft and all over tolerance rocker
arms.
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Camshaft

Inspection

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

1.

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

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

6 mm bolts: @, @ @,

13

®
o
®
(®
S
@
©

)

O

A 4] 14 'y A

U/ /i

NBei e le e

@g g@ @ 5) ®
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Seat the camshaft by pushing it toward the rear of
the cylinder head.

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

Camshaft End Play:

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

Service Limit: 0.5 mm (0.02 in)

Remove the bolts, then remove the camshaft hold-

ers from the cylinder head.

— Lift 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 cylin-
der head, then set camshaft back in place.

— Insert plastigage strip across each journal.

install the camshaft holders and tighten the bolts to
the specified torque.



e

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

Camshaft-to-Holder Oil Clearance:

Standard (New): 0.050 - 0.089 mm
(0.002 - 0.004 in)

Service Limit: 0.15 mm (0.006 in}

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

erance:

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

— If the camshaft has not been replaced, first check
the total runout with the camshaft supported on
V-blocks.

Camshaft Total Runout:
Standard (New): 0.03 mm (0.001 in) max.
Service Limit:  0.04 mm (0.002 in)

Rotate camshaft
while measuring.

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

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

8. Check the cam lobe height wear.

Cam lobe height standard (New) . .
Unit mm {in)

INTAKE EXHAUST

D15Z8 PRI 38.427 (1.5129)
engine | SEC | 32.292(1.2713)

38.784 (1.5269)

A: 35.019 (1.3787)

D16BZ engine | 5. 3, 734 (1.3675)

37.904 (1.4923)

D14A7,D14A8 | A, B:

engines 34.274 (1.3494) 36.594 (1.441)
PRI: Primary SEC: Secondary
T/B: Timing belt
IN: Intake, EX: Exhaust
D15Z8 engine: Except D15Z8 engine:
~ PRI SEC
178 EX IN EX
- EX IN IN EX
T/B
-

Check this area for wear.
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Valves, Valve Springs and Valve Seals

Removal

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

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

PLASTIC MALLET

SOCKET

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

VALVE SPRING
COMPRESSOR
07757 - 0010000
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D15Z8 engine:

Intake Valve Dimensions

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

C Service Limit:
D Standard (New):

D Service Limit:

29.85 - 30.15 mm
(1.175 - 1.187 in)
117.42 - 117.72 mm
{4.623 - 4.635 in)
548 -5.49 mm
{0.2157 - 0.2161 in)
5.45 mm (0.2146 in)
0.85 - 1.15 mm
{0.033 -0.045 in)
0.65 mm (0.026 in)

Exhaust Valve Dimensions

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

C Service Limit:
D Standard (New):

D Service Limit:

25.85 - 26.15 mm
{1.018 - 1.030 in}
114.60 - 114.90 mm
{4512 - 4524 in)
5.45 - 5.46 mm
(0.2146 - 0.2150 in)
5.42 mm (0.2134 in})
1.05 - 1.35 mm
(0.041 - 0.053 in)
0.95 mm (0.037 in)



ko
Valve Guides IIE]

D14A7, D14A8, D16B2 engines:

Intake Valve Dimensions

A Standard {(New): 29.9 - 30.1 mm
{(1.18-1.19in)

B Standard (New): 117.42 - 117.72 mm
(4.623 - 4.635 in)

€ Standard {New): 5.48 - 5.49 mm
{0.2157 - 0.2161 in)

C Service Limit; 5.45 mm (0.2146 in)

D Standard (New): 0.75-1.25 mm
(0.030 - 0.049 in)

D Service Limit: 0.55 mm {0.022 in)

Exhaust Valve Dimensions
A Standard (New): 25.9 -26.1 mm
{1.02-1.03in)

B Standard (New): 114.60 - 114.90 mm
{4512 - 4.524 in)

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

Service Limit: 5.42 mm (0.2134 in)

Standard (New): 0.95 - 1.45 mm
(0.037 - 0.057 in)

D Service Limit: 0.85 mm (0.033 in)

(2]

o0

Valve Movement

Measure the guide-to-stem clearance with a dial indi-
cator while rocking the stem in the direction of normal
thrust (wobble method).

Intake Valve Stem-to-Guide Clearance:

Standard (New): 0.04-0.10 mm
(0.002 - 0.004 in)

Service Limit: 0.16 mm (0.006 in)

Exhaust Valve Stem-to-Guide Clearance:
Standard (New): 0.10-0.16 mm

{0.004 — 0.006 in)
Service Limit: 0.22 mm (0.009 in)

Valve extended 10 mm out from seat.

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

e 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.

NOTE: An alternate method of checking guide to
stem clearance is to subtract the O.D. of the valve
stem, measured with a micrometer, from the 1.D. of
the valve guide, measured with an inside
micrometer or ball gauge. Take the measurements
in_three places along the valve stem and three
places inside the valve guide. The difference be-
tween the largest guide measurement and the
smallest stem measurement should not exceed the
service limit. .

Intake Valve Stem-to-Guide Clearance:

Standard (New): 0.02 - 0.05 mm
(0.001 - 0.002 in)

Service Limit: 0.08 mm (0.003 in)

Exhaust Valve Stem-to-Guide Clearance:;
Standard (New): 0.05 -0.08 mm

(0.002 - 0.003 in)
Service Limit: 0.11 mm (0.004 in)
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Cylinder Head

Valve Seats

Warpage

NOTE: If the camshaft-to-holder oil clearances (see
page 6-32) are not within specification, the cylinder head
cannot be resurfaced.

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

® If warpage is less than 0.05 mm (0.002 in) cylin-
der 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.

¢ Maximum resurface timit is 0.2 mm (0.008 in)
based on a height of 93 mm (3.66 in).

PRECISION STRAIGHT EDGE

Measure along edges, and three ways across center.

Cylinder Head Height:
Standard (New): 92.95 ~93.05 mm
{3.659 - 3.663 in}
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Reconditioning

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

NOTE: If the guides are worn {(see page 6-35),
replace them (see page 6-38) before cutting the
valve seats.

VALVE SEAT
CUTTER
(Commercially available)

2. Carefully cut a 45° seat, removing only enough

material to ensure a smooth and concentric seat.

3. Bevel the upper edge of the seat with the 30° cutter

and the lower edge of the seat with the 60° cutter.
Check the width of seat and adjust accordingly.

4. Make one more very light pass with the 45° cutter to
remove any possible burrs caused by the other cut-
ters.

Valve Seat Width:

Standard (New):

Intake: 0.85 ~ 1.15 mm (0.033 - 0.045 in)
Exhaust: 1.25 - 1.55 mm (0.049 - 0.061 in)
Service Limit;

Intake: 1.6 mm {0.063 in}

Exhaust: 2.0 mm (0.079 in)

30°

Seat Width—: / 60°




b

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

i

ACTUAL —
sunmcs?

|
|

VALVE
SEAT

PRUSSIAN BLUE COMPOUND

The actual valve seating surface, as shown by the

blue compound, should be centered on the seat.

o [f it is too high (closer to the valve stem), you
must make a second cut with the 60° cutter to
move it down, then one more cut with the 45°
cutter to restore seat width.

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

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

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

Intake, Exhaust Stem Installed Height:

Standard (New): 53.17 - 53.64 mm
{2.093 ~2.112 in)

Service Limit: 53.89 mm (2.122 in)

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

VALVE STEM
INSTALLED HEIGHT
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Valve Guides

Replacement

NOTE:

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

e |t may be necessary to use an air hammer to remove
some valve guides.

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

VALVE GUIDE DRIVER,
55 mm
07742 - 0010100

(N~

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

VALVE GUIDE
DRIVER, 5.5 mm
07742 - 0010100

Valve Guide Installed Height:
intake: 17.85 — 18.35 mm (0.703 - 0.722 in)
Exhaust: 18.65 - 19.15 mm (0.734 - 0.754 in)

VALVE GUIDE
+

Measure here

TP SS
CYLINDER HEAD
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Reaming

NOTE: For new valve guides only.

1.

Coat both the reamer and valve guide with cutting
oil.

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

Continue to rotate the reamer clockwise while
removing it from the bore.

Thoroughly wash the guide in detergent and water
to remove any cutting residue.

Check the clearance with a valve {see page 6-35).
— Verify that the valve slides in the valve guide
without exerting pressure.

Turn reamer in
clockwise direction
only.

REAMER
HANDLE

VALVE GUIDE
REAMER, 5.525 mm
07HAH - PJ70100



e
Valves, Valve Springs and Valve Seals lg]

=

Installation

1. Insert the valves into the valve guides, coat the valve
stems with engine oil before inserting the valves.

NOTE: Check the valves move up and down
smoothly.

2. Install the spring seats on the cylinder head.
3. Install the valve seals using the special tool.

NOTE: Exhaust and intake valve seal are not inter-

changeable.
WHITE BLACK
SPRING SPRING

INTAKE VALVE SEAL EXHAUST VALVE SEAL

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

VALVE SEAL
Replace.

4.

Install the valve spring and valve retainer, then
install the valve spring compressor. Compress the
spring, and install the valve keepers.

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

VALVE SPRING
COMPRESSOR
07757 - 0010000

Lightly tap the end of each valve stem two or three
times with a plastic mallet to ensure proper seating
of valve and valve keepers.

NOTE: Tap the valve stem only along its so you do
not bend the stem.

PLASTIC
MALLET
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Camshaft/Rocker Arms and Camshaft Seal/Pulley

Installation

NOTE:

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

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

e To prevent rocker arm assembly from coming apart,
leave camshaft holder bolts in the holes.

1. After wiping down the camshaft, camshaft seal and
journals in the cylinder head, lubricate both sur-

faces and install the camshaft.

2. Clean and install the oil control orifice with new

O-ring.
OIL CONTROL ORIFICE
Clean.
CAMSHAFT O-RING
Keyway up. @ Replace.

CAMSHAFT SEAL

Seal housing surface should be dry.
Apply a light coat of oil to camshaft
and inner lip of seal.

3. Turn the camshaft until its keyway is facing up (No. 1
piston TDC).
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Apply liquid gasket (P/N 08C70 — X0134SEB, 08C70 -
X0231SEB, 08C70 - K0234MEB or 08C70 — KO334MEB)
to the head mating surfaces of the No. 1 and No. 5
camshaft holders.

NOTE: Clean and dry the cylinder head mating sur-
faces before applying liquid gasket.

— Apply liquid gasket to the shaded areas.

O
O O
i
o0 0
No. 5 No. 1

Set the rocker arm assembly in place and loosely
install the bolts.

— Make sure that the rocker arms are properly
positioned on the valve stems.

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

NOTE: Wipe off the excess of liquid gasket from No. 1
and No. 5 camshaft holders with a shop towel.

Specified torque:

8 mm bolts: 20 N-m (2.0 kgf-m, 14 Ibf-ft)
Apply engine oil to the threads.

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

6 mm bolts: @, @, 43,

DN @ {




e
Cylinder Head IE'

Installation
Install the back cover, then install the camshaft pul- Install the cylinder head in the reverse order of removal:
ley.

NOTE:

e Always use a new head gasket.

e Cylinder head and cylinder block surface must be
clean.

o “UP” mark on camshaft pulley should be at the top.

e Turn the crankshaft so the No. 1 piston is at TDC (see

page 6-18).
CAMSHAFT e Clean the oil control orifice before installing.
BACK PULLEY e Do not use the upper cover and lower cover for stor-
COVER Clean when installing. ing items disassembled.
e Clean the upper cover and lower cover before instal-
lation.

—_

Cylinder head dowel pins must be aligned.

CYLINDER HEAD
GASKET

6x 1.0 mm 37 N'm (3.8 kgf-m,
12 N'm (1.2 kgf-m, 8.7 Ibf-ft} 27 Ibf-ft}
Apply engine oil to
the bolt threads.

{cont’d)
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Cylinder Head

Installation (cont’'d)

2. Position the camshaft correctly (see page 6-18).

3. Tighten the cylinder head bolts sequentially in four
steps.

1st step: D - @ 20 N-m (2.0 kgf-m, 14 Ibf-ft)
2nd step: @ - 30 49 N-m (5.0 kgf-m, 36 Ibf-ft)
3rd step: @ - 10 67 N-m {6.8 kgf-m, 49 Ibf-ft}
4th step: O, @ 67 N-m (6.8 kgf-m, 49 Ibf-ft)

NOTE:

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

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

CYLINDER HEAD BOLTS TORQUE SEQUENCE:

® @ @ @ 6%

4. Install the intake manifold and tighten the nuts in a
crisscross pattern in two or three steps, beginning
with the inner nuts (see pages 9-3, 4).

e Always use a new intake manifold gasket.

5. Install the exhaust manifold and tighten the nuts in
a crisscross pattern in two aor three steps, beginning
with the inner nut (see pages 9-6, 7).

e Always use a new exhaust manifold gasket.

6. Install the exhaust manifold bracket, then install the

exhaust pipe A and the bracket, and then install the
cover.
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7. Install the timing belt (see page 6-18).

Adjust the valve clearance (see page 6-10).

9. Install the head cover gasket in the groove of the
cylinder head cover. Seat the recesses for the
camshaft first, then work it into the groove around
the outside edges.

©

NOTE:

e Before installing the head cover gasket, thor-
oughly clean the seal and the groove.

e When installing, make sure the head cover gas-
ket is seated securely in the corners of the

recesses with no gap.
CORNERS OF
THE RECESS

HEAD COVER GASKET

* CYLINDER HEAD
CORNERS OF
THE RECESS COVER

10. Apply liquid gasket to the head cover gasket at the
four corners of the recesses.

NOTE:

® Use liquid gasket, Part No. 08C70 - X0134SEB,
08C70 — X0231SEB, 08C70 - K0234MEB or 08C70
— K0334MEB.

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

e Do not install the parts if five minutes or more
have elapsed since applying liquid gasket.
Instead, reapply liquid gasket after removing old
residue.

o After assembly, wait at least 30 minutes before
filling the engine with oil.

Apply liquid gasket to
the shaded areas.



<=

1.

SPARK PLUG
SEAL

When installing the cylinder head cover, hold the
head cover gasket in the groove by placing your fin-
gers on the camshaft holder contacting surfaces
(top of the semicircles).

Set the spark plug seal on the spark plug pipe.

Once the cylinder head cover is on the cylinder
head, slide the cover slightly back and forth to seat
the head cover gasket.

NOTE:

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

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

e Take care not to damage the spark plug seal
when installing the cylinder head cover.

e Visually check the spark plug seal for damage.

e Replace the washer when damaged or deterio-
rated.

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

CYLINDER HEAD
WASHER

12.

13.

Tighten the nuts in two or three steps. In the final
step, tighten all bolts, in sequence, t0 9.8 N-m (1.0
kgf-m, 7.2 Ibf-ft).

NOTE: After assembly, wait at least 30 minutes
before filling the engine with oil.

/

After installation, check that all tubes, hoses and
connectors are installed correctly.
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Special Tools

Ref. No Tool Number Description Qty Remark
® 07HAH - PJ70100 Valve Guide Reamer, 5.525 mm 1
@ 07JAA - 0010200 Socket Wrench, 19 mm 1
® 07JAB - 0010200 Handle 1
@ 07LAJ - PR30101 Valve Inspection Set 1
® 07LAJ - PR30201 Air Stopper 1
® 07LAK - PR30100 Oil Pressure Gauge Attachment 1
@ 07MAA - PR70100 Tappet Adjuster Wrench Set 1
07MAB - PY30100 Pulley Holder Attachment, HEX 50 mm 1
® 07PAD - 0010000 Stem Seal Driver 1
07406 — 0070001 Low Pressure Gauge 1
@ 07742 - 0010100 Valve Guide Driver, 5.5 mm 1
P) 07757 - PJ10100 Valve Spring Compressor Attachment 1
@3 07757 - 0010000 Valve Spring Compressor 1
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Variable Valve Timing and Valve Lift Electronic Ié]
Control (VTEC) Solenoid Valve

Troubleshooting Flowchart

:@: :: The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 21: A problem in the
TN ~ VTEC Solenoid Valve circuit.

Refer to page 11-B-14 through 11-B-22 before troubleshooting.

— The MIL has been reported on.
— With the SCS short connector
connected, code 21 is indi-
cated.
|

Check the VTEC Control System:
1. Do the engine control module
{ECM) Reset Procedure (see

section 11). * Road Test:
2. Start the engine. Accelerate in 1st gear to an engine speed over 6,000 rpm {min-').
3. Warm up engine to normal Hold that engine speed for at least two seconds.
operating temperature (cool- If the MIL does not come on during the first road test, repeat this
ing fan comes on). test two more times.
4. Do the Road Test.*
J Intermittent failure, system is OK
L NO at this time.
(:::so,(\jﬂe:l-zl:;' and does it indicate Check for poor connections or
) loose wires at VTEC solenoid
VES valve and ECM. VTEC SOLENOID VALVE
CONNECTOR
—/__
Test the VTEC Solenoid Valve:

1. Turn the ignition switch OFF,

2. Disconnect the VTEC solenoid
valve connector.

3. Check for continuity between
VTEC solenoid valve connec-
tor terminal and body ground.

Terminal side of
male terminal
NO
Is there 14 -30 Q? I Replace the VTEC solenoid valve.
YES
ECM CONNECTOR - VTEC SOLENOID
A (26 P) VALVE
CONNECTOR
Test the VTEC Solenoid Valve Bl il A o T il 8 A A —
Wire: 15|18 23]24|25]26
Check for continuity between VTEC .
solenoid valve connector terminal
and A15 terminal on the ECM con- Iy T
nector. VTS jgy
{GRN/YEL}
Wire side of female
terminals
— NO Repair open in the GRN/YEL wire
< Is there continuity? between the ECM (A15) and
d VTEC solenoid valve connector.
YES
(cont'd)

(To page 6-48)
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VTEC Solenoid Valve

Troubleshooting Flowchart

VTEC SOLENOID VALVE CONNECTOR

—
{(From page 6-47)
Test the VTEC Solencid Valve
Wire:
Check for continuity between VTEC
solenoid valve connector terminal =
and body ground. Wire side of female
terminal
YES Repair short in the GRN/YEL wire
< Is there ContinUity? N between the ECM (A15) and LOW PRESSURE GAUGE
o VTEC solenoid valve connector. 07406 - 0070001
- OIL PRESSURE GAUGE

Test the VTEC Solenoid Valve: ATTACHMENT
1. Connect the VTEC solenoid 07LAK - PR30100

valve connector. * Use new washer when
2. Remove the 10 mm bolt, and installing the sealing bolt.

install the special tools as

shown. Vel
3. Connect a tachometer (see sec-

tion 11).

4. Start the engine.

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

6. Check oil pressure at engine
speeds of 1,000, 3,000 and
5,000 rpm {min-7).

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

NO

LOW PRESSURE GAUGE
07406 - 0070001

Inspect the VTEC solenoid valve.

Is pressure below 49 kPa
(0.5 kgffem?, 7 psi)?

YES

Test the VTEC Solenoid Valve:

1. Turn the ignition switch OFF.

2. Disconnect the VTEC solenoid
valve connector.

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

4, Start the engine and check oil
pressure at an engine speed of
5,000 rpm {min-1}.

T
NO

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

Inspect the VTEC solenoid valve. J

YES

Substitute a known-good ECM
and recheck.

If symptom/indication goes away,
replace the original ECM.
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OIL PRESSURE GAUGE

ATTACHMENT

07LAK - PR30100

* Use new washer when
installing the sealing bolt.



e

VTEC Rocker Arms

Inspection

1. Remove the VTEC solenoid valve assembly from
the cylinder head, and check the VTEC solenoid
valve filter for clogging.

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

VTEC SOLENOID
VALVE FILTER
Replace.

6x1.0 mm
12 N-m {1.2 kgf-m, 8.7 Ibf-ft}

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

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

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

O-RING
Replace.

Manual Inspection

1. Setthe No. 1 piston at TDC.

2. Remove the ignition wire cover and the wires.

3. Remove the ignition clamps while pulling up on the
lock.

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

e IGNITION
(] WIRE COVER

IGNITION

IGNITION
WIRE CLAMP

LOCK

{cont’'d)
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VTEC Rocker Arms

Manual Inspection (cont’d)

4. Remove the cylinder head cover.

NOTE: Refer to page 6-80 when installing the cylin-
der head cover.

5. Push the mid rocker arm on the No. 1 cylinder man-
ually.

6. Check that the mid rocker arm moves independently
of the primary and secondary rocker arms.

MID ROCKER
ARM

SECONDARY
ROCKER ARM

PRIMARY
ROCKER ARM

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

¢ 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 rocker arms move smoothly.

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

NOTE:

e Before using the valve inspection tool, make sure that
the air pressure gauge on the air compressor indi-
cates over 400 kPa {4 kgf/cm?, 57 psi)

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

o Cover the timing belt with a shop towel to prevent
getting oil on the belt.

® (Check the mid rocker arm of each cylinder at TDC.

1. Remove the cylinder head cover.

NOTE: Refer to page 6-80 when installing the cylin-
der head cover.

2. Plug the relief hole with the special tool (Air Stop-
per).

RELIEF HOLE

AIR STOPPER
07LAJ - PR30201

3. Remove the bolt and washer from the inspection
hole and connect the special tool {Valve Inspection

set). AIR STOPPER
07LAJ - PR30201
INSPECTION HOLE
REGULATOR VALVE

e Puil the lever and

turn to adjust. 10x 1.0 mm

20 N-m (2.0 kgf-m,
14 Ibft)

X%
WASHER

Replace.

VALVE INSPECTION SET
07LAJ - PR30101



Apply specified air pressure to the rocker arm pis-
tons after loosening the regulator valve on the valve

inspection set.

Specified Air Pressure:
250 kPa (2.5 kgf/cm?, 36 psi)
— 490 kPa (5.0 kgf/cm?, 71 psi)

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

MID ROCKER SECONDARY
ARM ROCKER ARM

PRIMARY
LOST MOTION ROCKER ARM

ASSEMBLY

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

Remove the tools.

Check the operation of the lost motion assembly by
pushing on the mid rocker arm. The lost motion
assembly should compress fully and operate
smoothly through its full stroke. Replace the assem-
bly if it does not work smoothly.

After inspection, check that the Malfunction Indi-
cator Lamp {MIL) does not come on.
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Valve Clearance

Adjustment

NOTE:

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

o After adjusting, retorque the crankshaft puliey bolt to
177 N-m {18.0 kgf-m, 130 Ibf-ft)

1. Remove the cylinder head cover.

NOTE: Refer to page 6-80 when installing the cylin-
der head cover.

2. Set No. 1 piston at TDC. “UP” mark on the pulley
should be at top, and TDC grooves on the pulley
should align with the pointer on back cover. TDC
grooves {white paint) on the crankshaft pulley should
align with pointer on the timing belt lower cover.

Number 1 piston at TDC:

“UP” MARKS

TDC MARK
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3. Adjust valves on No. 1 cylinder.
Intake: 0.15-0.19 mm {0.006 - 0.007 in)
Exbaust: 0.17 - 0.21 mm {0.007 - 0.008 in)

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

FEELER TAPPET ADJUSTER
GAUGE WRENCH SET
07MAA - PR70100

LOCKNUT
20 N-m (2.0 kgfm, 14 Ibfft)

Adjusting screw location:

INTAKE
No.4 No.3 No.2 _No.1

sl

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



e

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

5. Tighten the locknut and recheck clearance again. 7.
Repeat adjustment if necessary.

FEELER GAUGE

“UP” MARKS

6. Rotate the crankshaft 180° counterclockwise 8. Rotate crankshaft 180° counterclockwise to bring
(camshaft pulley turns 90°). The “UP” mark should No. 2 piston to TDC. The “UP” marks should be on
be on the exhaust side. Adjust valves on No. 3 cylin- the intake side. Adjust valves on No. 2 cylinder.
der.

“UP” MARKS

“UP” MARKS
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Crankshaft Pulley and Pulley Bolt

Replacement

1. Hold the pulley with handle and pulley holder
attachment, then remove the pulley bolt.

HANDLE
07JAB ~ 0010200

PULLEY HOLDER ATTACHMENT,
HEX 50 mm
07MAB -PY30100

SOCKET WRENCH, 19 mm
07JAA - 0010200

2. Remove any oil from the pulleys, crankshaft, bolt
and washer. Clean and lubricate as shown below.

O: Clean
X : Remove any oil
®: Lubricate
CRANKSHAFT
PULLEY
TIMING BELT
DRIVE PULLEY
WASHER

CRANKSHAFT

XWX xS X% x

- o XIDOTT e X x XX x
solx  x[]xx XX f1x
Q9% X|x X X% %
% x[[x X[ xx[{x

SR ¥xllx o)y

PULLEY TIMING BELT
BOLT GUIDE PLATE

TIMING BELT
GUIDE PLATE

6-54

Tighten the pulley bolt to the specified torque.

Torque: 177 N-m (18.0 kgf-m, 130 Ibf-ft)

HANDLE
07JAB - 0010200

PULLEY HOLDER ATTACHMENT,
HEX 50 mm
07MAB - PY30100

SOCKET WRENCH, 19 mm

07JAA - 0010200



‘ .
Timing Belt Ig]

lllustrated Index

NOTE:

Refer to page 6-58 for positioning crankshaft and pulley before installing belt.
Mark the direction of rotation on the belt before removing.

Replace the rubber seals for oil leakage between the cylinder head and cover.
Do not use the middle cover and lower cover for storing items disassembled.
Clean the middle cover and lower cover before installation.

Replace the camshaft and crankshaft seals when oil leakage.

WASHER

CAP NUT
6 x 1.0 mm

Replace when damaged 9.8 N-m (1.0 kgf-m, 7.2 Ibf-ft}

or deteriorated.

RUBBER SEAL
Replace when damaged
ar deteriorated.

CYLINDER

HEAD COVER
Refer to page 6-8G
when installing.

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

TIMING BELT
Inspection, page 6-56
Adjustment, page 6-56
Replacement, page 6-57

MIDDLE COVER

6x1.0mm
9.8 N-m (1.0 kgf-m,
7.2 Ibf-ft)
&
(N 8 x 1.25 mm
6x1.0mm Uity - 56 N-m (5.7 kgf-m,
9.8 N-m {1.0 kgf-m, 7.2 Ibf-t} 5~ ) [~ 41 Ibf-t)
7 IR\ 6 x 1.0 mm
9.8 N'm (1.0 kgf-m,
o~ 7.2 Ibf-ft)
ADJUSTING BOLT
Install with concave ~. 10 x 1.25 mm ,
surface facing in. 54 N'm (5.5 kgf-m,
Clean. 40 Ibf-ft)
Install with concave
TIMING BELT surface facing out.
DRIVE PULLEY Remove any oil and clean.

PULLEY BOLT
14 x 1.25 mm
CRANKSHAFT PULLEY 177 N-m (18.0 kgf-m, 130 Ibf-ft)
Replacement, page 6-54  Replacement, page 6-54
Do not use an impact
wrench when installing.

Replacement, page 6-54
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Timing Belt

Inspection

1. Remove the cylinder head cover.

NOTE: Refer to page 6-80 when installing the cylin-
der head cover.

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

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

Inspect this
area for wear.

7~
Y
N\

Rotate pulley
and inspect belt.

3. After inspecting, retorque the crankshaft pulley bolt
to 177 N-m (18.0 kgf-m, 130 Ibf-ft).
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Tension Adjustment

NOTE:

o Always adjust timing belt tension with the engine
cold. . ’

e The tensioner is spring-loaded to apply proper ten-
sion to the belt automatically after making the follow-
ing adjustment.

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

1. Remove the cylinder head cover.

NOTE: Refer to page 6-80 when installing the cylin-
der head cover.

2. Setthe No. 1 piston at TDC (see page 6-59).
3. Rotate the crankshaft 5-6 revolutions to set the beilt.

4. Setthe No. 1 piston at TDC.

DJUSTING BOLT

54 N-m (5.5 kgf-m, 40 Ibf-ft)
For adjustment only,

do not remove.

Direction of
rotation.

5. Loosen the adjusting bolt 180°.

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

7. Tighten the adjusting bolt.

8. After adjusting, retorque the crankshaft pulley bolt
to 177 N-m (18.0 kgf-m, 130 Ibf-ft).
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Removal

NOTE:

e Turn the crankshaft pulley so the No. 1 piston is at
top dead center (TDC) before removing the belt (see
page 6-59).

e Inspect the water pump when removed the timing
belt (see page 10-14).

1. Remove the wheel well splash shield (see page 5-6).

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

ADJUSTING BOLT

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

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

ADJUSTING
BOLT

IDLER PULLEY BRACKET

BOLT

10 x 1.25 mm A/C COMPRESSOR
BELT

44 N'm (4.5 kgf-m, 33 ibf-ft}

4.

Loosen the adjusting nut and mounting nut, then
remove the alternator belt.

ADJUSTING NUT
8 x 1.25 mm

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

MOUNTING NUT

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

Remove the side engine mount.

NOTE:

e Use the jack to support the engine before the
side engine mount is removed.

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

10 x 1.25 mm
52 N'm (5.3 kgf-m, 38 Ibf-ft}

WASHERS
Replace.

SIDE ENGINE

WASHER
Replace.

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

(cont’d)
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Timing Belt

Removal (cont'd)

6. Remove the crankshaft pulley (see page 6-54).
7. Remove the cylinder head cover.

NOTE: Refer to page 6-80 when installing the cylin-
der head cover.

8. Remove the middle cover and lower cover.

NOTE: Do not use the middie and lower covers for
storing removed items.

MIDDLE COVER

<H
vy
A\

LOWER COVER

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

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

?54 N-m (5.5 kgf-m,
40 Ibf-ft)

10. Remove the timing belt.
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Installation

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

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

POINTER

TDC
MARK

KEY

2. Set the camshaft pulieys so that the No. 1 piston TDC.
Align the TDC marks of the intake and exhaust cam-
shaft pulleys.

“UP’" MARK

TDC MARK
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Install the timing belt tightly in the sequence shown.
@ Timing belt drive pulley (crankshaft) > @
Adjusting pulley > @ Water pump pulley > @ Intake
camshaft pulley = (® Exhaust camshaft pulley.

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

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

Install the lower cover and middle cover.

NOTE: Clean the middle and lower covers before
installing.

Install the crankshaft pulley, then tighten the pulley
bolt (see page 6-54).

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

the pulleys.

Adjust the timing belt tension (see page 6-56).

9. Check that the crankshaft pulley and camshaft pul-
leys are both at TDC.

CAMSHAFT PULLEY:

TDC MARKS

< [a
H\ 4 j

irection

of rotation.
CAMSHAFT PULLEY:

“UP” MARKS

TDC MARK .

10. If the camshaft and crankshaft pulleys are not posi-
tioned at TDC remove the timing belt, and adjust
the position following the procedure on page 6-56,
then reinstall the timing beit.

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

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

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

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

6-59



Cylinder Head

lHustrated Index

NOTE:

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

removing it.

e In handling a metal gasket, take care not to fold it or damage the contact surface of the gasket.
e Use new O-rings and gaskets when reassembling.

8 x 1.25 mm 6 x 1.0 mm
'm (2.8 kgf-m, .
2 2 katm 9.8 N-m (1.0 kgt-m,
Apply engine oil to 7.2 Ibfft) 6 x 1.0mm
the threads. 9.8 N-m (1.0 kgf-m, 7.2 Ibft)
CLAMP IGNITION
WIRE COVER
i CAMSHAFT
_y HOLDERPLATE CYLINDER HEAD
b COVER

CYLINDER HEAD

it

Refer to page 6-80

PLUG § when installing.
Replace. S 7"
&
™) !
ﬁif. =
DISTRIBUTOR p /

s INTAKE

8 x 1.25 mm 4 DOWEL PIN HEAD COVER GASKET
CAMSHAFT

24 N'm (2.4 kgf-m, Replace when leaking, damaged
17 Ibf-ft) OIL SEAL or deteriorated.

Replace. Apply liquid gasket at the

corners of the recesses, page 6-80

RUBBER SEAL
Replace when damaged
or deteriorated.

10 x 1.25 mm
o2 56 N'm (5.7 kgf-m,
V’ - CAMSHAFT 41 Ibfft)
PULLEY
VTEC SOLENOID j "\
VALVE
FILTER
Replace.
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ROCKER ARM ASSEMBLY
{PRIMARY, MID, SECONDARY)
CYLINDER HEAD
BOLTS NTAKE VALVE SPRING INNER
11 x 1.5 mm (
85 N-m {8.7 kgf-m, 63 Ibfft) @

I
:—\pt:;‘ly ezgine oil @ @ VALVE KEEPERS
(o} reads. (',’
2 SPRING RETAINER
,0, INTAKE VALVE SPRING OUTER
- Oi
&/

VALVE KEEPERS\SPRING SEAT VALVE SEAL

§ Replace.

SPRING SEAT
/ % g/ VALVE GUIDE
SPRING RETAINER

(/‘,
A & LOST MOTION
EXHAUST VALVE Y
SPRING >
VALVE SEAL \

LT ((—("_I
@

ASSEMBLY INTAKE VALVE

j INTAKE ROCKER

Replace.
VALVE GUIDE 2 SHAFT ORIFICE
/ g‘/CIean.
LOST MOTION
ASSEMBLY e s AR TIbG
R ( O-RING ROCKER SHAFT
Replace.
EXHAUST VALVE
b2 <& EXHAUST ROCKER
DOWEL %o"Q s L SHAFT ORIFICE WASHER
° Replace.
PIN @
@
@
CYLINDER HEAD
GASKET
Replace.

SEALING BOLTS, 20 mm
64 N-m (6.5 kgf-m, 47 Ibf-#t)

HEAD OIL CONTROL
ORIFICE
Clean.

O-RING
Replace.
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Cylinder Head

Removal

Engine removal is not required this procedure.

NOTE:

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

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

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

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

Disconnect the battery negative terminal.

Drain the engine coolant (see page 10-7).

Remove the strut brace {see page 5-2).

Remove the intake air duct and air cleaner housing

assembly {see page 5-2).

Remove the adjusting bolt and mounting bolts, then

remove the power steering (P/S) pump belt and

pump {see page 5-5).

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

7. Loosen the mounting nut and locknut, then remove

the alternator belt (see page 6-57).

Relieve fuel pressure {see section 11).

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

Eall

o

®

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

FUEL FEED 7
HOSE /7

FUEL RETURN
HOSE
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10. Remove the brake booster vacuum hose, evapora-
tive emission {(EVAP) control canister hose and vac-

uum hose.
BRAKE BOOSTER
VACUUM HOSE
VACUUM
HOSE

e~
@?4/5:@-
\!

PR 5ze "1‘
’V

EVAP CONTROL
CANISTER HOSE

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

NOTE:

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

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

LOCKNUT

ADJUST
NUT THROTTLE CABLE
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12. Remove the breather hose and positive crankcase
ventilation (PCV) hose.

BREATHER

PCV HOSE

13. Remove the water bypass hoses.

WATER BYPASS
HOSE

WATER BYPASS
HOSES

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

WATER BYPASS
HOSE

HEr> 2) 7
(5 '-né*, -

HEATER HOSE

UPPER RADIATOR
HOSE

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

e Four fuel injector connector

Intake air temperature {IAT) sensor connector

e Engine coolant temperature (ECT) sensor con-
nector

e Radiator fan switch connector

e Coolant temperature gauge sending unit connec-
tor

o |dle air control (IAC) valve connector

e Manifold absolute pressure (MAP) sensor con-
nector

e Intake air bypass {IAB) control solenoid valve

connector

Throttle position sensor connector

Heated oxygen sensor (HO2S) connector

VTEC solenoid valve connector

Distributor connector

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

17. Remove the side engine mount (see page 5-11).

NOTE:
e Use the jack to support the engine before the
side engine mount is removed.
e Make sure to place a cushion between the oil
pan and the jack.
{cont’d)
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Cylinder Head

Removal (cont’d)
18. Remove the exhaust manifold.

GASKET
Replace.

EXHAUST
MANIFOLD

SELF-LOCKING NUT

8x 1.25 mm

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

BRACKET

19. Remove the intake manifold bracket.

* Loosen these bolts

8x1.25 mm
24 N'm (2.4 kgf-m, 17 Ibf-t)

INTAKE MANIFOLD
BRACKET
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20. Remove the cylinder head cover.

WASHER CYLINDER HEAD
COVER

21. Remove the timing belt (see page 6-57).

22. Remove the camshaft pulley and back cover.

KEYS

CAMSHAFT
PULLEYS

BACK COVER
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23. Loosen the adjusting screws.

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

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

24. Remove the camshaft holder plates, camshaft hold-
ers and camshafts.

CYLINDER HEAD CAMSHAFT
PLUG HOLDER PLATE

Replace.
CAMSHAFT
HOLDER
CAMSHAFTS OIL SEAT
Replace.

O-RING

25. Remove the cylinder head bolts. To prevent
warpage, unscrew the bolts in sequence 1/3 turn at
a time: repeat the sequence until all bolts are loos-
ened.

CYLINDER HEAD BOLT LOOSENING SEQUENCE:

® @ ® ®
_ | I | |
i
sy W) ok
3 - ~ 5 o
o o'o O o IO =) @\/o\ O 65
L

v

/

26. Remove the cylinder head.

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

6-65



Rocker Arms

Removal

1. Hold the rocker arms together with a rubber band to
prevent them from separating.

RUBBER BAND

ROCKER ARMS

2. Remove the intake and exhaust rocker shaft oil con-
trol orifices, then remove the VTEC solenoid valve
and the sealing bolts.

NOTE: The shapes of the oil control orifices of the
intake and exhaust are different. Identify the parts as
they are removed to ensure reinstallation in the orig-
inal locations.

R
EXHAUST ROCKER g‘J:;‘,ﬁ;‘;,’,?,‘é’é
SHAFT ORIFICE -

Clean Clean.

O-RING

O-RING Replace.

Replace.
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3.

Screw 12 mm bolts into the rocker arm shafts.
Remove each rocker arm set while slowly pulling
out intake and exhaust rocker arm shafts.

ROCKER ARMS

12 mm BOLTS

ROCKER ARM SHAFTS



S

Disassembly/Reassembly

NOTE:

e After installing the rocker shaft orifice, try to turn the rocker shaft to make sure that the orifice is correctly inserted in
the hole of rocker shaft. If the orifice is in place, it should not turn.

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

Inspect rocker shafts and rocker arms (see page 6-68).

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

Clean the rocker shaft orifices when installing.

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

INTAKE ROCKER ARM ASSEMBLIES

l l l l l / CYLINDER NUMBER

Ncle.4 No|. 3 No|. 2 Noi 1
RUBBER BAND
SEALING BOLTS 20 mm
64 N-m (6.5 kgf-m, 47 Ibf-t) ! I I INTAKE ROCKER
SHAFT ORIFICE
INTAKE ROCKER
SHAFT x
S
3 ' 3 p D A
t O-RINGS
a /Replace.
HOLE &
WASHER (ROCKER SHAFT @
Replace. ORIFICES)
EXHAUST ROCKER
EXHAUST ROCKER T i SHAFT ORIFICE
SHAFT LU PRIV na
¥ RUBBER BAND

| |
|, . Nol. 1
i I I \ CYLINDER NUMBER

EXHAUST ROCKER ARM ASSEMBLIES
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Rocker Arms and Lost Motion Assemblies

Inspection

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

arm.

PRIMARY ROCKER ARM

MID ROCKER ARM

SECONDARY
ROCKER ARM

PISTONS

1. inspect the rocker arm piston. Push it manually.

— If it does not move smoothly, replace the rocker
arm assembly.

PRIMARY

SECONDARY

Check piston movement

NOTE:
o Apply oil to the pistons when reassembling.
o Bundle the rocker arms with a rubber band to

keep them together as a set.
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Remove the lost motion assembly from the cylinder
head and inspect it. Test it by pushing the plunger
with your finger.

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

Push

‘ LOST MOTION ASSEMBLY

[\




Rocker Arms and Shafts

o=

Clearance Inspection

Measure both the intake rocker shaft and exhaust rocker
shaft.

1. Measure diameter of shaft at first rocker location.

'«—————— MICROMETER

74

Surface should be smooth.

2. Zero gauge to shaft diameter.

MICROMETER

CYLINDER BORE
GAUGE

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

Rocker Arm-to-Shaft Clearance:

Intake and Exhaust

Standard (Newy): 0.025 - 0.052 mm
(0.0010 - 0.0020 in)

Service Limit:  0.08 mm (0.003 in)

Inspect rocker arm
face for wear.

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

NOTE: If any rocker arm needs replacement, replace
all three rocker arms in that set (primary, mid, and
secondary).
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Camshafts

Inspection

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

1. Put the camshafts and camshaft holders on the cylin-
der head, and then tighten the bolts to the specified
torque.

Specified Torque:

@ - @: 8 mm bolts 27 N-m {2.8 kgf-m, 20 Ibf-ft)
Apply engine oil to the threads.

® - @: 6 mm bolts 9.8 N'm {1.0 kgf-m, 7.2 Ibf-ft)

® 0 5] o e 00

l

A

=5/ 5

Y e =
SRS
Narirird

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

@O

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

Camshaft End Play:

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

Service limit: 0.5 mm {0.02 in)
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Remove the bolts, then remove the camshaft hold-
ers from the cylinder head.

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

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

— Insert plastigage strip across each journal.

Put the camshaft on the cylinder head, then install
the camshaft holders, and then tighten the bolts to
the specified torque, as shown in the left column on
this page.

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

Camshaft-to-Holder Oil Clearance:

Standard (New): 0.050 - 0.089 mm
(0.002 - 0.004 in)

Service Limit:  0.15 mm (0.006 in)

PLASTIGAGE STRIP
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If the camshaft-to-holder oil clearance is out of tol-
erance:

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

— If the camshaft has not been replaced, first check
the total runout with the camshaft supported on
V-blocks.

Camshaft Total Runout:
Standard (New): 0.03 mm (0.001 in) max.
Service Limit:  0.04 mm (0.002 in)

Rotate camshaft
while measuring

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

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

8. Check the cam lobe height.

Cam lobe height standard (New):

INTAKE EXHAUST

33.411 mm 33.111 mm

PRIMARY . {(1.3154 in) (1.3036 in)
MID 36.377 mm 356.720 mm
(1.4322 in) (1.4063 in)

34.547 mm 34.381 mm

SECONDARY (1.3601 in) {1.3536 in)

Cam Position

INTAKE

Check this area for wear.

PRI MID SEC SEC

EXHAUST

MID PRI

4

T/8

T/8: TIMING BELT

PRI: PRIMARY
MID: MID

SEC: SECONDARY

T/B
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Valves, Valve Springs and Valve Seals

Removal

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

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

PLASTIC MALLET

SOCKET

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

VALVE SPRING
COMPRESSOR
07757-0010000

VALVE SPRING
COMPRESSOR ATTACHMENT
07757 - PJ10100
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Valve Dimensions

Intake Valve

A Standard (New):
B Standard (New):

C Standard (New):

C Service Limit:

D Standard (New):

D Service Limit:

Exhaust Valve

A Standard (New):
B Standard (New):

C Standard (New):

C Service Limit:

D Standard (New):

D Service Limit:

—d () |

32.90-33.10 mm
{1.295 - 1.303 in)
101.00 - 101.30 mm
(3.976 — 3.988 in)
5.475 - 5.485 mm
(0.2156 - 0.2159 in)
5.445 (0.2144 in)
1.05 - 1.35 mm
(0.041 - 0.053 in)
0.85 mm (0.033 in)

27.90 - 28.10 mm
(1.098 - 1.106 in)
100.60 — 100.90 mm
(3.961 - 3.972 in)
5.450 - 5.460 mm
(0.2146 - 0.2150 in)
5.420 (0.2134 in)
1.65-1.95 mm
(0.065 - 0.077 in})
1.45 mm (0.057 in)



Valve Seats

e,

Reconditioning

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

NOTE: If guides are worn, replace them before cut-
ting the valve seats.

2. Carefully cut a 45° seat, removing only enough mate-
rial to ensure a smooth and concentric seat.

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

4. Make one more very light pass with the 45° cutter to
remove any possible burrs caused by the other cut-
ters.

Valve Seat Width:
Standard {New): 1.25 — 1.55 mm (0.049 - 0.061 in)
Service Limit: 2.0 mm (0.08 in)

30°

Seat Width —[

45°
/ 60°

\W

After resufacing the seat, inspect for even valve seat-
ing: Apply Prussian Blue Compound to the valve face,
and insert valve in original location in the head, then
lift it and snap it closed against the seat several times.

ACTUAL SEATING \/..

SURFACE /
VALVE ‘
SEAT :

PRUSSIAN BLUE COMPOUND | !

The actual valve seating surface, as shown by the

biue compound, should be centered on the seat.

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

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

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

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

Intake Valve Stem Installed Height:
Standard (New): 37.465 - 37.935 mm
(1.4750 — 1.4935 in)
Service Limit:  38.185 mm (1.5033 in)
Exhaust Valve Stem Installed Height:
Standard (New): 37.165 - 37.635 mm
(1.4632 - 1.4817 in)
Service Limit: 37.885 (1.4915 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.

6-73



Cylinder Head

Valve Guides

Warpage

NOTE: If camshaft-to-holder oil clearances (see page 6-70)
are not within specification, the head cannot be resurfaced.

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

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

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

® Maximum resurface limit is 0.2 mm (0.008 in) based
on a height of 142 mm (5.59 in).

PRECISION STRAIGHT EDGE

Cylinder Head Height:
Standard (New): 141.95 - 142.05 mm
(5.589 - 5.593 in)
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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): 0.05 - 0.11 mm
(0.0020 - 0.0043 in)

Service Limit:  0.15 mm {0.0059 in)

Exhaust Valve Stem-to-Guide Clearance:
Standard (New): 0.10 - 0.16 mm

{0.0039 - 0.0063 in)
Service Limit:  0.24 {0.0094 in)

Valve extended 10 mm out from seat.

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

e |f measurement is now within the service limit,
reassemble using a new valve.

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

NOTE: An alternate method of checking guide to stem
clearance is to subtract the O.D. of the valve stem, mea-
sured with a micrometer, from the 1.D. of the valve guide,
measured with an inside micrometer or ball gauge.

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

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

Intake Valve Stem-to-Guide Clearance:
Standard {(New): 0.025 - 0.055 mm
(0.0010 - 0.0022 in})
Service Limit:  0.08 mm (0.003 in)
Exhaust Valve Stem-to Guide Clearance:
Standard (New): 0.050 - 0.080 mm
{0.0020 - 0.0031 in)
Service Limit:  0.11 mm (0.004 in)
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Replacement

NOTE: i

e For best results, heat cylinder head to 150°C (300°F})
befare remaoving or installing guides.

e It may be necessary to use an air hammer to remove

some valve guides.

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

VALVE GUIDE DRIVER,
5.5 mm
07742 - 0016100

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

VALVE GUIDE DRIVER,

55 mm

07742 - 0010100
N

Valve Guide Installed Height:
Intake: 12.55 - 13.05 mm (0.494 - 0.514 in}
Exhaust: 12.55 - 13.05 mm (0.494 - 0.514 in)

—T | S

VALVE GUIDE —_ Measure here.

777 77 TN T

Reaming

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

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

3. Continue to rotate the reamer clockwise while
removing it from the bore.

4. Thoroughly wash the guide in detergent and water
to remove any cutting residue.

5. Check clearance with a valve (see page 6-74).

e Verify that the valve slides in the intake and
exhaust valve guides without exerting pressure.

REAMER HANDLE

Turn reamer in
clockwise direction
only.

VALVE GUIDE REAMER, 5.525 mm
07HAH - PJ70100
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Valves, Valve Springs and Valve Seals

Installation

1. Insert valves in to valve guides, coat valve stems
with engine oil before inserting the valves.

NOTE: Check valves move up and down smoothly.
2. Install the spring seats on the cylinder head.
3. Install the valve seals using the special tool.

NOTE: Exhaust and intake valve seal are not inter-

changeable.
WHITE BLACK
SPRING SPRING

INTAKE VALVE SEAL EXHAUST VALVE SEAL

VALVE SEAL
Replace.

STEM SEAL DRIVER,

07PAD - 0010000

NOTE: Use 5.5 mm side.

O
o o
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Install the valve spring and valve retainer, then
install the valve spring compressor. Compress the
spring, and install the valve keepers.

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

VALVE SPRING
COMPRESSOR
07757-0010000

VALVE SPRING
COMPRESSOR ATTACHMENT
07757 - PJ10100

Lightly tap the end of each valve stem two or three
times with the wooden handle of a hammer to ensure
proper seating of valve and valve keepers.

NOTE: Tap the valve stem only along its so you do
not bend the stem.

I

VALVE STEMS

HAMMER HANDLE
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Rocker Arms

Installation

Install the rocker arms in the reverse order of

removal:
e Valve adjusting locknuts should be loosened and

adjusting screw backed off before installation.
e The component parts must be reinstalled in the
original locations.

Install the lost motion assemblies.

Install the rocker arms while inserting the rocker
arm shaft into the cylinder head.

NOTE: Remove the rubber band after installing the
rocker arms.

12 mm BOLT

Clean and install the rocker shaft orifices with new
O-rings. If the holes in the rocker arm shaft and
cylinder head are not in line with each other, screw
a 12 mm bolt into the rocker arm shaft and rotate
the shaft.

NOTE: The shapes of the rocker shaft orifices for
the intake and exhaust are different. The orifices
must be installed in the original locations.

INTAKE ROCKER
SHAFT ORIFICE
EXHAUST ROCKER Clean.
SHAFT ORIFICE
" Clean.
0O-RING
Replace-\% )
0-RING
Replace.
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Cylinder Head

Installation

Install the cylinder head in the reverse order of removal:

NOTE: ‘

e Always use a new head and manifold gasket.

e The cylinder head gasket is a metal gasket. Take care
not to bend it.

e Rotate the crankshaft, set the No. 1 piston at TDC (see
page 6-58).

e Do not use the middie cover and lower cover for
storing items disassembled.

® Clean the middle cover and lower cover before instal-
lation.

e Replace the washer when damaged or deteriorated.

—_

Install the cylinder head gasket, dowel pins and the
head oil control orifice on the cylinder head.

NOTE: Clean the oil control orifice when installing.

DOWEL PIN

DOWEL PIN CYLINDER HEAD

GASKET
Replace.

O-RING
Replace.

HEAD
OIL CONTROL
ORIFICE
Clean.
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Tighten cylinder head bolts in two steps. In the first
step, tighten all bolts in sequence to about 29 N-m
(3.0 kgf-m, 22 Ibf-ft}. In the final step, tighten in
same sequence to 85 N-m (8.7 kgf-m, 63 Ibf-ft).

NOTE:

e Apply clean engine oil to the bolt threads and
under the bolt head.

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

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

CYLINDER HEAD BOLT TORQUE SEQUENCE

11x 1.5 mm
83 N-m (8.5 kgf-m, 61 Ibf-ft)

NG I

)
O OHBHOIFFHO

o, [=) < o

24

\SEAISEED KF\Q

16 ®

5] 4]

Install the intake manifold and tighten the nuts in a
crisscross pattern in two or three steps, beginning
with the inner nuts.

¢ Always use a new intake manifold gasket.

Install the exhaust manifold and tighten the new
self-locking nuts in a crisscross pattern in two or
three steps, beginning with the inner nuts.

e Always use a new exhaust manifold gasket.
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install the camshaft and camshaft oil seals. 7. Install the camshaft holders and camshaft holder
: plate.

NOTE: NOTE: The arrows marked on the camshaft holders

e Install the camshafts with keyway facing up. should point to the timing belt.

e Install the oil seal with the spring side facing in. CAMSHAFT

e The oil seal housing surface should be dry. '"HOLDER

e Set the O-ring and dowel pin in the oil passage PLATE

of the No. 3 camshaft holder.

CAMSHAFT
CAMSHAFTS OiL SEAL

Replace.

CAMSHAFT
HOLDER

8. Tighten each bolt two turns at a time in the sequence
shown below.
NOTE: Wipe off the excess of liquid gasket from No. 1
and No. 5 camshaft holders with a shop towel.
Q - @: 8x1.25 mm 27 N-m (2.8 kgf-m, 20 Ibf-ft)
Apply engine oil to the threads.
@ - ®: 6 x 1.0 mm 9.8 N'm (1.0 kgf-m, 7.2 (bfft)
Apply liquid gasket (P/N 08C70 — X0134SEB, 08C70 ~ INTAKE
X0231SEB, 08C70 - K0234MEB or 08C70 - ® 0 e o o0 O
K0334MEB) to the head mating surfaces of the No. 1
and No. 5 camshaft holders on both the intake and
exhaust side.

NOTE: Clean and dry the cylinder head mating sur-
faces before applying liquid gasket.

— Apply liquid gasket to the shaded areas.

el e

ity OoH

®) Q®©o
@) Oro
5 5 o0 (6] 2] o 0 ®
EXHAUST
9. Install the back cover and camshaft pulleys.
No.5 No. 1 {cont’d)
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Cylinder Head

Installation (cont’d)

10. Align the marks on the cylinder head plug to the
cylinder head upper surface, then install the cylin-
der head plug in the cylinder head to the end.

MARKS CYLINDER HEAD
PLUG
Replace.

11. Install the timing belt (see page 6-58).
12. Adjust the valve clearance (see page 6-52).

13. Install the head cover gasket in the groove of the
cylinder head cover. Seat the recesses for the
camshaft first, then work it into the groove around
the outside edges.

NOTE:

e Before installing the head cover gasket, thorough-
ly clean the head cover gasket and the groove.

® When installing, make sure the head cover gasket
is seated securely in the corners of the recesses
with no gap.

HEAD COVER
GASKET

CYLINDER HEAD
COVER
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14. Apply liquid gasket to the head cover gasket at the
eight corners of the recesses.

NOTE:

e Use liquid gasket, Part No. 08C70 - X0134SEB,
08C70 - X0231SEB, 08C70 - K0234MEB or 08C70
- M0334MEB.

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

e Do not install the parts if five minutes or more
have elapsed since applying liquid gasket.
Instead, reapply liquid gasket after removing old
residue.

e After assembly, wait at least 30 minutes before
filling the engine with oil.

Apply liquid gasket to
the shaded areas.



S

15.

When instailing the cylinder head cover, hold the
head cover gasket in the groove by placing your fin-
gers on the camshaft holder contacting surfaces
{top of the semicircles).

Once the cylinder head cover is on the cylinder
head, slide the cover slightly back and forth to seat
the head cover gasket.

NOTE:

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

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

e Replace the washer when damaged or deterio-
rated.

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

WASHER

CYLINDER HEAD
COVER

16. Tighten the nuts in two or three steps. In the final

step, tighten all nuts, in sequence, to 9.8 N'm (1.0
kgf-m, 7.2 Ibf-ft).

NOTE: After assembly, wait at least 30 minutes
before fiiling the engine with oil.

@

17. After installing, check that all tubes, hoses and con-

nectors are installed correctly.
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Engine Block

Special TooIs .....ccveerirniniiiiinicninenn,
lMlustrated IndeX .......ccccniemnnnnimssnisinns
Flywheel and Drive Plate

Replacement ...........cccoriirinenicncnnnae,
Connecting Rod and Crankshaft

EndPlay ......cocciniiinincncnnecnnnnennnnn,
Main Bearings

Clearance .....c.cccccceeeerrerrrereeenmessensssnaes

Selection .....cccocceeeecerrrcee e
Connecting Rod Bearings

Clearance .......ccccccevcceermmrrrerrecnsnreennanas

Selection .....cccoccocceeeerrrerrccn.
Pistons and Crankshaft

Removal .......cccovivimiceicicinee e,
Crankshaft

Inspection .........cccciviiininniinninnenn,
Pistons

Inspection ........ccccciviiienici s

Installation ........cccceeeeererviineenriinneennn,

Cylinder Block

Inspection .........coomininsnnninnnn, 7-16

Bore Honing .......eemmimmiiinicinnicnnnens 7-17
Piston Pins

Removal ......ccoovviviiceiiiiinnerirenrreeeeneeeens 7-17

Installation .......ccoeveevcncmminicrmrniennnnne 7-18

InSpPection ......cccccecerrcireninr e 7-19
Connecting Rods

Selection .....ccccccrriiinier e 7-18
Piston Rings

End Gap .....ccccevvvmmmmimnssnn, 7-20

Replacement .............c.ooeiiiieenninnninne 7-21

Ring-to-Groove Clearance ............... 7-22

Alignment ............ccceivceimmrineninneen, 7-22
Crankshaft Oil Seal
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Crankshaft

Installation .......cccovmvereeemmmmmmcniiinnn, 7-24
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InStallation .......cevmmememmmmneeeriiierieennes 7-28




Special Tools

Tool Number

Description

Qty

Remark

0e®Peo

07LAB - PV00100
07PAF - 0010000
07PAF - 0010650
07PAF - 0010670
07749 - 0010000

07948 — SB00101

Ring Gear Holder

Piston Pin Assembly Tool Set
Pilot Collar, O.D. 19 mm

Pilot Collar, 0.D. 21 mm
Handle Driver

Driver Attachment, 96 mm

JEIE G N QT G Ot ¥

3
&

-3

@1, @-2
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lllustrated Index

e

NOTE:

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

e Use liquid gasket, part No. 08C70 — X0134SEB, 08C70
- X0231SEB, 08C70 - K0234MEB or 08C70 -

KO0334MEB.
e Clean the oil pan gasket mating surfaces before
installing it.
B18C4 engine:
6x1.0mm
12 N'm (1.2 kgf-m,
8.7 Ibfft)
6x1.0mm
11 N-m (1.1 kgf-m,
8 Ibf-ft)

12 x 1.0 mm
103 N'm {10.5 kgf-m, 76 Ibf-ft)
Torque sequence, page 7-7

FLYWHEEL

Lubricate all internal parts with engine oil during
reassembly.

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

/ WASHER

/ Replace.

OIL PAN

GASKET
Replace.

BAFFLE PLATE
OIL SCREEN
6x 1.0 mm

11 Nem (1.1 kgf-m,
8 Ibf-ft)

GASKET
Replace.

(cont’d)
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llustrated Index

(cont’d)

B18C4 engine:

BEARING
CAP BRIDGE

CRANKSHAFT

End play, page 7-8
Runout, Taper, and
Out-of-Round, page 7-14
Installation, page 7-24

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

OIL SEAL
Installation,
page 7-23
Replace.

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

RIGHT SIDE
COVER
Apply liquid gasket
to block mating
surface.

DOWEL PIN

DOWEL PIN

O-RING.
Apply engine
oil.

Replace.

No. 2, 3, 4 CAP BOLTS

1M1 x1.5 mm

64 N-m (6.5 kgfm,

49 [bf-ftj

Apply engine oif to the bolt
threads and the washers.
NQTE: After torquing

each cap, turn crankshaft
to check for binding.

No. 1,5 CAP BOLTS
11 x1.5 mm

73 N-m (7.4 kgf-m,
56 Ibf-ft)

Apply engine oil.

BEARING CAP

MAIN BEARING

Clearance inspection, page 7-9
Selection, page 7-10

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

markings.
‘ @ OIL JET BOLT
s 16 N'm (1.6 kgf-m, 12 Ibf-ft)
/ Be careful not to damage.
OlL PUMP
I
S — ast‘(’::.t‘;on Overhaul, page 8-12
page 8-11 ’ Apply liquid gasket
to block mating
surface.
6x1.0mm
11 Nm (1.1 kgf-m,

8 Ibf-ft)

OIL SEAL
instaliation,
gag? 8:5 8 x1.25 mm
eplace. 24 N-m (2.4 kgf-m,
17 Ibfft}



e

Except B18C4 engine:
6 x 1.0 mm
DRAIN BOLT
44 N-m (4.5 kgf-m, 33 Ibf-ft) 32N (12 kghm, - ELYIVHEEL COVER
OIL PAN GASKET
Replace.

6 x 1.0 mm

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

/ Replace.
e \

12x 1.0 mm
118 N'm

OIL PAN )
(12.0 kgf-m, 87 ibf-ft)

Refer to page 7-28
when installing.

D16B2 engine: \
1M1 x1.5mm Apply liquid gasket to
51 N'm these points. \
(5.2 kgf-m, 38 Ibf-ft)

D14A7, D14A8, D15Z8 engines:

10 x 1.25 mm

44 N'm —

(4.5 kgf-m, 33 Ibf-ft)

Apply engine oil to the bolt

threads.

NOTE: After torquing

each cap, turn crankshaft

to check for binding.

Apply liquid gasket to 3 @

these points. <X - / ‘ ) TN 12 x 1.0 mm
‘ - "sll},* ™ 72 N-m (7.5 kgf-m,
MAIN BEARING CAP s O 54 Ibf-ft)
MAIN BEARINGS <A\

Selection, page 7-10 &
NOTE: New main bearings must
be selected by matching crank

and block identification markings.

CRANKSHAFT
Inspection, page 7-14.

FLYWHEEL (M/T)

DRIVE PLATE COVER
(A/T)

WASHER

DRIVE PLATE (A/T)
Check for cracks.

6 x 1.0 mm

11 Nem (1.1 kgf-m, 8 Ibf-ft) \\«—— CHANKSHAFT OlL SEAL
page 7-23

Replace.

OIL SCREEN

6 x 1.0 mm

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

11 Nem (1.1 kgfem,
GASKET 8 Ibf-ft}
Replace.
RIGHT SIDE COVER
DOWEL PIN Apply liquid gasket
to mating surface.

OIL PUMP
Overhaul, page 8-13

Removal/lnspection,\ .
page 8-14. y

THRUST WASHERS

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

DOWEL PIN by grinding or shimming.

BREATHING PORT COVER
g;:?g_ MOUNT BOLTS
6 x 1.0 mm
CRANKSHAFT SEAL 6 x 1.0 mm 11 Nem (1.1 kgf-m, 8 Ibf-ft)
Installation, page 8-15 11 Nem (1.1 kgf-m, Apply liquid gasket to
Replace. 8 Ibf-ft) the bolt threads.

(cont’d)
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lllustrated Index

(cont'd)

NOTE: New rod bearings must be selected by matching connecting rod assembly and crankshaft identification markings

(see page 7-11).

Lubricate all internal parts with engine oil during

reassembly.

V\’

PISTON INSTALLATION DIRECTION:
EXHAUST

— £~ N
Te o
=

INTAKE

PISTON RINGS

- Replacement, page 7-21
Measurement, pages 7-20, 22

Alignment, page 7-22

)

PISTON PIN

Removal, page 7-17 PISTON

Installation, page 7-18 \ Inspection, page 7-15

Inspection, page 7-19 @ NOTE: Before removing piston, inspect the

CONNECTING ROD
End play, page 7-8
Selection, page 7-18

CONNECTING ROD
BEARINGS

Clearance, page 7-11
Selection, page 7-11

CONNECTING ROD BEARING CAP

Installation, page 7-24
NOTE: Install caps so the
bearing recess is on the
same side as the recess
in the rod.

top of the cylinder bore for carbon build-up or
ridge. Remove ridge if necessary, page 7-13

ENGINE BLOCK

Cylinder bore inspection, page 7-16
Warpage inspection, page 7-16
Cylinder bore honing, page 7-17

Inspect top of each cylinder bore

for carbon build-up or ridge

before removing piston.

Remove ridge if necessary, page 7-13

CONNECTING ROD CAP NUT
B18C4 engine:
9 x 0.75 mm
44 N-m (4.5 kgf-m, 33 Ibft)
S .Except B18C4 engine:
o 8x0.75 mm
31 N'm (3.2 kgf-m,
23 Ibf-ft)
Apply engine oil to the boit threads.
NOTE: After torquing each bearing
cap, rotate crankshaft to check for
binding.



e
Flywheel and Drive Plate IE'

Replacement

Manual Transmission: Automatic Transmission:

B18C4 engine: Remove the six drive plate bolts, then separate the drive
Remove the eight flywheel bolts, then separate the fly- plate from the crankshaft flange. After installation, tighten
wheel from the crankshaft flange. After installation, the bolts in a crisscross pattern. ‘

tighten the bolts in the sequence shown.

RING GEAR HOLDER
07LAB—PV00100

RING GEAR HOLDER
07LAB—PV00100

ENGINE
BLOCK

~,"\
Q¢ i, 6
E b 0
Q
74 N-m
(7.5 kgf-m, 54 Ibf-ft)
::“NG ?ﬁﬁR ear 12 x 1.0 mm
ot for wear or 103 Nem
damage. (10.5 kgf-m, 76 Ibf-ft)

Except B18C4 engine:

Remove the six flywheel bolts, then separate the flywheel
from the crankshaft flange. After installation, tighten the
bolts in a crisscross pattern.

RING GEAR
Inspect ring gear 12 x 1.0 mm

teeth for wear or 118 N-m
damage. / ‘

(12.0 kgf-m, 87 Ibf-ft)

O07LAB—PV00100
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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)

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

e If out-of-tolerance, install a new connecting rod.
e |f still out-of-tolerance, replace the crankshaft {pages
7-12 and 7-24).

7-8

Crankshaft End Play:

Standard (New): 0.10 - 0.35 mm
{0.004 - 0.014 in)

Service Limit:  0.45 mm (0.018 in)

e If end play is excessive, inspect the thrust washers
and thrust surface on the crankshaft. Replace parts as
necessary.

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

Thrust washers are installed with grooved sides facing
outward.



Main Bearings

e

Clearance

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

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

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

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

Reinstall the bearings and caps, then torque the
bolts.

1st step: 25 N'm (2.5 kgf-m, 18 Ibf-ft)
Final step:
B18C4 engine:
No. 1, 5 cap bolts 73 N-m (7.4 kgf-m, 56 Ibf-ft)
No. 2, 3, 4 cap bolts 64 N-m {6.5 kgf-m, 49 Ibf-ft)
D16B2 engine:
51 N-m (5.2 kgf-m, 38 Ibf-ft)
D14A7, D14A8, D15Z8 engines:
44 N-m (4.5 kgf-m, 33 Ibf-ft)

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

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

Main Bearing-to-Journal Oil Clearance:

B18C4 engine:
Standard (New):
No. 1, 2, 4, 5 Journals:

0.024 - 0.042 mm {0.0009 - 0.0017 in)
No. 3 Journal:

0.030 - 0.048 mm (0.0012 - 0.0019 in)
Service Limit: 0.06 mm (0.002 in)

D16B2 engine:
Standard (New):
No. 1, 5 Journals:

0.018 - 0.036 mm (0.0007 - 0.0014 in)
No. 2, 3, 4 Journals:

0.024 - 0.042 mm (0.0009 - 0.0017 in)
Service Limit: 0.05 mm (0.002 in)

D14A7, D14A8, D15Z8 engines:
Standard (New):
No. 1, 5 Journals:

0.018 — 0.036 mm (0.0007 - 0.0014 in)
No. 2, 3, 4 Journals:

0.020 - 0.038 mm (0.0008 - 0.0015 in)
Service Limit: 0.05 mm (0.002 in})

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

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

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



Main Bearing

Selection

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

Crankshaft Bore Code Location

B18C4 engine:

Letters have been stamped on the end of the block as a
code for the size of each of the 5 main journal bores.

Use them, and the numbers or bars stamped on the crank
(codes for main journal size), to choose the correct bear-
ings.

PULLEY END
(No. 1 JOURNAL)

FLYWHEEL END

{No. 5 JOURNAL) ) o

Bearing ldentification
Color code is
on the edge of

# Larger crank bore

the bearing.
[ » [ el c ] o |
——————— Smaller bearing (thicker)
1or | Red Pink Yellow Green
2 or il Pink Yellow Green Brown
3orul Yeliow Green Brown Black "
4 orml Green Brown Black Blue
Smaller Smaller
main bearing
journal (thicker)

7-10

Except B18C4 engine:

Letters have been stamped on the end of the block as a
code for the size of each of the 5 main journal bores.

Use them, and the numbers stamped on the crankshaft
(codes for main journal size), to choose the correct bear-
ings.

PULLEY END
{No. 1 JOURNAL)

FLYWHEEL END
(No. 5 JOURNAL)

Main Journal Code Location {(Numbers)

it

- Larger crank bore

_TF

Bearing Identification
Color code is

on the -
edge of r A I B Cc D
the bearing.
————— = Smaller bearing (thicker)
1 Red Pink Yellow | Green
2 Pink Yellow | Green Brown
3 Yellow | Green Brown | Black
4 Green Brown | Black Blue
Smaller Smaller
main bearing
journal {thicker)



Connecting Rod Bearings

IS

Clearance

1. Remove the connecting rod cap and bearing half.

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

3. Place the plastigage across the rod journal.
4. Reinstall the bearing half and cap, and torque the nuts.

Torque
B18C4 engine: 44 N-m (4.5 kgf-m, 33 Ibf-ft)
Except B18C4 engine: 31 N-m (3.2 kgf-m, 23 Ibf-ft)

NOTE: Do not rotate the crankshaft during inspection.

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

Connecting Rod Bearing-to-Journal Oil Clearance:
B18C4 engine:
Standard (New): 0.032 - 0.050 mm
{0.0013 - 0.0020 in}
Service Limit:  0.06 mm (0.002 in)
Except B18C4 engine:
Standard (New}: 0.020 - 0.038 mm
(0.0008 — 0.0015 in)
Service Limit:  0.05 mm (0.002 in)

PLASTIGAGE STRIP
6. If the plastigage measures too wide or too narrow,
remove the upper half of the bearing, install a new,
complete bearing with the same color code (select
the color as shown in the right column), and
recheck the clearance.

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

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

Selection

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

Connecting Rod Code Location

Numbers have been stamped on the side of each con-
necting rod as a code for the size of the big end. Use
them, and the letters stamped on the crankshaft {codes
for rod journal size), to choose the correct bearings.

Half of number is
stamped on bearing
cap and the other
half is stamped on
rod.

Connecting Rod Journal Code Locations (Letters)

Bearing ldentification

Color code is on the

-» Larger big end bore

edge of
the bearing. 1 2 3 4 l
A or | ———————» Smaller bearing (thicker)
Borll
Cor il Red Pink Yellow | Green
D or Il Pink Yellow | Green Brown
Yellow | Green Brown | Biack
Smaller Sma!ler Green Brown | Black Blue
rod bearing
journal {thicker)
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Pistons and Crankshaft

Removal

1. Remove the oil pan assembly.

2. Remove the right side cover.

B18C4 engine:

RIGHT SIDE
COVER

Except B18C4 engine:

RIGHT SIDE

DOWEL PIN

7-12

3. Remove the oil screen.
4. Remove the oil pump.

B18C4 engine:

OIL SCREEN

?/ GASKET
a/ Replace.
DOWEL PIN

Replace.
OIL PUMP

Except B18C4 engine:

OIL SCREEN

GASKET
Replace.

0-RING
Replace.

5. Remove the baffle plate (B18C4 engine).



I3

6. Remove the bolts. To prevent warpage, unscrew the
bofts in sequence 1/3 turn at a time; repeat the
sequence until all bolts are loosened, then remove

the bearing cap.

MAIN BEARING CAP BOLTS LOOSENING SEQUENCE

L8] 0

3] (5]

7. Remove the rod caps/bearings and main caps/bear-
ings. Keep all caps/bearings in order.

8. Lift the crankshaft out of the engine, being careful
not to damage journals.

CRANKSHAFT

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

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

11. If you can feel a ridge of metal or hard carbon around
the top of each cylinder, remove it with a ridge
reamer. Follow the reamer manufacturer’s instruc-
tions. If the ridge is not removed, it may damage the
pistons as they are pushed out.

RIDGE REAMER

12. Use the wooden handle of a hammer to drive the
pistons out.

PISTON

13. Reinstall the connecting rod bearings and caps after
removing each piston/connecting rod assembly.

14. Mark each piston/connecting rod assembly with its
cylinder number to avoid mixup on reassembly.

NOTE: The existing number on the connecting rod

does not indicate its position in the engine, it indi-
cates the rod bore size.
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Crankshaft

Inspection

e (Clean the crankshaft oil passages with pipe cleaners
or a suitable brush.

® Check the keyway and threads.
Alignment

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

e The difference between measurements on each jour-
nal must not be more than the service limit.

Crankshaft Total Indicated Runout:

B18C4 engine:

Standard (New): 0.020 mm (0.0008 in) max.
Service Limit:  0.030 mm {0.0012 in)
Except B18C4 engine:

Standard (New): 0.03 mm (0.001 in) max.
Service Limit: 0.04 mm (0.002 in)

DIAL INDICATOR
Rotate two compiete
revolutions.

Support with lathe-
type tool or V-blocks. v
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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 jour-
nal must not be more than the service limit.

Journal Out-of-Round:

B18C4 engine:

Standard (New): 0.0004 mm {0.0002 in) max.
Service Limit:  0.006 mm (0.0002 in)
Except B18C4 engine:

Standard (New): 0.0025 mm (0.0001 in) max.
Service Limit:  0.005 mm (0.0002 in)

Measure our-of-
round at middle.

Measure taper
at edges.

ey
T

e Measure taper at edges of each rod and main journal.

e The difference between measurements on each jour-
nal must not be more than the service limit.

Journal Taper:

B18C4 engine:

Standard (New): 0.005 mm (0.0002 in) max.
Service Limit:  0.010 mm (0.004 in)

Except B18C4 engine:

Standard (New): 0.0025 mm {0.0001 in) max.
Service Limit:  0.005 mm {0.0002 in)



Pistons

I3,

Inspection

Check the piston for distortion or cracks.

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

Measure piston diameter at a point A from bottom
of skirt.

B18C4 engine:

A: 15 mm (0.6 in)
Except B18C4 engine:
A:5mm (0.2 in}

Piston Diameter:

B18C4 engine:

Standard (New): 80.980 - 80.990 mm
(3.1882 - 3.1886 in)

Service Limit:  80.970 mm (3.1878 in}

Except B18C4 engine:

Standard (New): 74.980 — 74.990 mm
(2.9520 - 2.9524 in)

Service Limit:  74.970 mm (2.9516 in)

A SKIRT DIAMETER

Calculate difference between cylinder bore diameter
(see page 7-16) and piston diameter.

Piston-to-Cylinder Clearance

Standard (New): 0.010 - 0.040 mm
(0.0004 - 0.0016 in)

Service Limit: 0.05 mm (0.002 in)

SERVICE LIMIT
0.05 mm {0.002 in} —te=fe—

[

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

Oversize Piston Diameter

B18C4 engine:

0.25: 81.23 - 81.24 mm (3.1980 - 3.1984 in)
Except B18C4 engine:

0.25: 75.23 - 75.24 mm (2.9618 - 2.9622 in)
0.50: 75.48 - 75.49 mm (2.9716 - 2.9720 in)
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Cylinder Block

Inspection

1.

Measure wear and taper in directions X and Y at three
levels in each cylinder as shown,

Cylinder Bore Size:

B18C4 engine:

Standard (New): 81.00 — 81.02 mm
(3.189 - 3.190 in)

Service Limit:  81.07 mm (3.192 in)

Except B18C4 engine:

Standard (New): 75.00 — 75.02 mm
(2.953 - 2.954 in)

Service Limit:  75.07 mm (2.956 in)

Qversize

B18C4 engine:

0.25: 81.25 - 81.27 mm (3.199 - 3.200 in)
Except B18C4 engine:

0.25: 75.25 - 75.27 mm (2.9626 ~ 2.9634 in)
0.50: 75.50 - 75.52 mm (2.9724 - 2.9732 in)

Bore Taper
Limit: (Difference between first and third measure-
ment) 0.05 mm (0.002 in)
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e |f measurements in any cylinder are beyond
Oversize Bore Service Limit, replace the block.

e If block is to be rebored, refer to Piston Clearance
Inspection (see page 7-15) after reboring.

NOTE: Scored or scratched cylinder bores must be
honed.

Reboring Limit:
B18C4 engine: 0.25 mm (0.01 in)
Except B18C4 engine: 0.50 mm (0.02 in)

Check the top of the block for warpage.

Measure along the edges and across the center as
shown.

SURFACES TO BE MEASURED

@)\
e T

Engine Block Warpage:

B18C4 engine:

Standard (New): 0.05 mm (0.002 in) max.
Service Limit: 0.08 mm (0.003 in)
Except B18C4 engine:

Standard (New): 0.07 mm (0.003 in) max.
Service Limit:  0.10 mm (0.004 in)

PRECISION STRAIGHT EDGE




e
Piston Pins | Ig]

Bore Honing Removal
1. Measure cylinder bores as shown on page 7-16. If the NOTE:
block is to be reused, hone the cylinders and remea- ® Use the piston pin assembly tool set {(No. 07PAF —
sure the bores. 0010000) for removal of piston pins.
2. Hone cylinder bores with honing oil and a fine (400 e Be sure to use the pilot collar of correct No. as desig-
grit) stone in a 60 dagree cross-hatch pattern. nated.
NOTE: 1. Set the special tools as shown.
e Use only a rigid hone with 400 grit or finer stone 3
such as Sunnen, Ammco, or equivalent. B18C4 engine:
PILOT COLLAR,

o Do not use stones that are worn or broken. 0.D. 21 mm

07PAF - 0010670

Except B18C4 engine:

PILOT COLLAR, D
0.D. 19 mm

07PAF - 0010650

&S
SIS
5SS

2SS

O
.0

3. When honing is complete, thoroughly clean the
engine block of all metal particles. Wash the cylin-
der bores with hot scapy water, then dry and oil
immediately to prevent rusting.

NOTE: Never use solvent, it will only redistribute the

grit on the cylinder walls.
2. Place the piston on the special tools and press the

4. If scoring or scratches are still present in cylinder pin out using a hydraulic press.
bores after honing to the service limit, rebore the
cylinder block. Embossed mark facing up.
NOTE: Some light vertical scoring and scratching is sl:.s()c:gggmL:
acceptable if it is not deep enough to catch your fin- 0.D. 21 mm R.

gernail and does not run the full length of the bore. 07PAF - 0010670
Except B18C4 engine:
PILOT COLLAR,

0.D. 19 mm

07PA_F - 0010650

CYLINDER BLOCK

CYLINDER HONE

i

N/
L ]

NOTE: Use a hydraulic press.

NOTE: When pressing pin in or out,

¢ After honing, clean the cylinder thoroughly with make sure that the recessed

portion of the piston aligns

soapy water. . .
with the lips on the collar.

¢ Only a scored or scratched cylinder bore must be
honed. -
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Connecting Rods

Piston Pins

Selection

Each rod falls into one of four tolerance ranges (from 0 to
+ 0.024 mm (0 to + 0.0009 in), in 0.006 mm (0.0002 in)
increments) depending on the size of its big end bore. It's
then stamped with a number (1, 2, 3, or 4) indicating the
range.

You may find any combination of 1, 2, 3, or 4 in any
engine.

Normal Bore Size:

D14A7, D14A8 engines:

43.0 mm (1.69 in)

D1528 engine:

45.0 mm (1.77 in)

Except D14A7, D14A8, D15Z8 engines:
48.0 mm (1.89 in}

NOTE:

o Reference numbers are for big end bore size and do
NOT indicate the position of the rod in the engine.

e |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 rod.

Inspect bolts
and nuts for
stress cracks.
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Installation

B18C4 engine:

NOTE:

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

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

The arrow must face the
timing belt side of the
engine.

The mark must face
the timing belt side
of the engine.

1. Install the piston pin as shown.

PILOT COLLAR,
0.D. 21T mm

07PAF—-0010670
Embossed mark

facing up.

-

PISTON
PIN




5

Except B18C4 engine:

NOTE:

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

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

The arrow must face the
timing belt side of the
engine and the connecting
rod oil hole must face the
rear of the engine.

CONNECTING ROD
OIL HOLE

1. Install the piston pin as shown.

PILOT COLLAR,
0.D. 19 mm

O07PAF—0010650
Embossed mark

facing up.

—

PISTON
PIN

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

Inspection

1.

2.

Measure the diameter of the piston pin.

B18C4 engine:

Piston Pin Diameter:

Standard (New): 20.994 - 21.000 mm
{0.8265 ~ 0.8268 in)

20.997 - 21.003 mm
{0.8267 ~ 0.8269 in})

Except B18C4 engine:

Piston Pin Diameter:

Standard [New): 18.994 - 19.000 mm
(0.7478 ~ 0.7480 in)

18.997 - 19.003 mm
{0.7479 - 0.7481 in)

Oversize:

Oversize:

NOTE: All replacement piston pins are oversize.

Zero the dial indicator to the piston pin diameter.

{cont'd)
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Piston Pins

Piston Rings

Inspection (cont’d)

3.

Measure the piston pin-to-piston clearance.
NOTE: Check the piston for distortion or cracks.

If the piston pin clearance is greater than 0.024 mm
(0.0009 in), remeasure using an oversized piston pin.

Piston Pin-to-Piston Clearance:
Standard (New): 0.010 - 0.022 mm
{0.0004 - 0.0009 in)

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

Piston Pin-to-Connecting Rod Interference:
B18C4 engine:
Standard (New): 0.017 - 0.032 mm

{(0.0007 - 0.0013 in)
Except B18C4 engine:
Standard (New): 0.014 - 0.040 mm

{0.0006 — 0.0016 in)

End Gap

1.

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

Y
END GAP

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

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

e [f the gap is too large, recheck the cylinder bore
diameter against the wear limits on page 7-15.
If the bore is over the service limit, the cylinder
block must be rebored.

Piston Ring End-Gap:

Top Ring

B18C4 engine:

Standard (New): 0.20 - 0.35 mm
(0.008 - 0.014 in)

Service Limit:  0.60 mm (0.024 in)

Except B18C4 engine:

Standard (New): 0.15 - 0.30 mm
{0.006 — 0.012 in)

Service Limit:  0.60 mm {0.024 in)

Second Ring

B18C4 engine:

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

Service Limit:  0.70 mm (0.028 in)

Except B18C4 engine:

Standard (New): 0.30 - 0.45 mm
(0.012 - 0.018 in)

Service Limit:  0.70 mm (0.028 in)



=

Oil Ring

B18C4 engine:

Standard (New): 0.20 - 0.50 mm
(0.008 - 0.020 in)

Service Limit:  0.70 mm {0.028 in)

D15Z8, D16B2 engines:

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

Service Limit:  0.80 mm (0.031 in)

D14A7, D14A8 engines:

Standard (New): 0.20 - 0.80 mm
{(0.008 - 0.031 in})

Service Limit:  0.90 mm (0.035 in)

Replacement

1. Using a ring expander, remove the old piston rings.

2. Clean all ring grooves thoroughly.

NOTE:

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

® Top ring groove is 1.2 mm (0.047 in) wide
(D14A7, D14A8 engines) or 1.0 mm (0.039 in)
wide (except D14A7, D14A8 engines).

e Second ring groove is 1.5 mm (0.059 in} wide
(D14A7, D14A8 engines) or 1.2 mm (0.047 in}
wide (except D14A7, D14A8 engines).

e Oil ring groove is 2.8 mm (0.11 in) wide.

¢ File down blade if necessary.

o Do not use a wire brush to clean ring lands, or
cut ring lands deeper with cleaning tool.

3. Install new rings in proper sequence and position

{see page 7-23).

NOTE:

Do not reuse old piston rings.
If piston is to be separated from connecting rod,
do not install new rings yet.

RING EXPANDER

PISTON RING
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Piston Rings

Ring-to-Groove Clearance Alignment

After installing a new set of rings, measure ring-to- 1. Instali the rings as shown.

groove clearances:

NOTE: The manufacturing marks must be facing

Top Ring Clearance upward.

Standard (New):

B18C4 engine:
0.045 - 0.070 mm (0.0018 - 0.0028 in) TOP RING (Chrome}

D1528, D16B2 engines:

0.035 — 0.060 mm (0.0014 - 0.0024 in) C]
D14A7, D14A8 engines:

0.030 - 0.060 mm (0.0012 - 0.0024 in)

Service Limit: 0.13 mm (0.005 in)

Second Ring Clearance
Standard (New}):
B18C4 engine:

0.040 - 0.065 mm (0.0016 - 0.0026 in)
Except B18C4 engine:

0.030 - 0.055 mm (0.0012 - 0.0022 in)
Service Limit: 0.13 mm {0.005 in)

L

SECOND RING (Dark)

FEELER GAUGE

Piston Ring Dimensions:

IB

A
Top Ring (Standard) Unit mm {in)
A B
B18C4 engine 2.8(0.11) 1.0 (0.04)
D15.28' D682 2.6 (0.10) 1.0 (0.04)
engines
D14A7' D14A8 2.8(0.1M) 1.2 (0.05) -
engines
Second Ring {Standard) Unit mm (in)
A B
B18C4 engine 3.3(0.13) 1.2 {(0.05)
D15.28' D16B2 3.0(0.12) 1.2 (0.05)
engines
D14A7, D14A8 3.2(0.13) 15 (0.06)
engines
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Crankshaft Qil Seal

2.

3.

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

MARK

—

— MARK

TOP RING —»

SECOND RING »

OIL RING

Position the ring end gaps as shown:

DO NOT position any ring gap
at piston thrust surfaces.

<\

SECOND RING GAP

Approx. 90°

OIL RING
Approx. 15° GAP
90°
TOP RING GAP 15° SPACER GAP
DO NOT position any ring gap

in line with the piston pin hole. ~ OIL RING GAP

Installation

The seal surface on the block should be dry.
Apply a light coat of oil to the crankshaft and to
the lip of the seal.

1. Drive in crankshaft oil seal against right side cover.

NOTE: Drive the crankshaft oil seal in squarely.

HANDLE DRIVER
07749-0010000

RIGHT SIDE
COVER

Install seal with the
part number side
facing out.

DRIVER ATTACHMENT, 96 mm
07948 —SB00101

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

Clearance: 0.5 - 0.8 mm (0.02 - 0.03 in)

RIGHT SIDE
COVER

0.5—0.8 mm
(0.02—0.03 in)

RIGHT SIDE
COVER

CRANKSHAFT
OIL SEAL

NOTE: Refer to page 8-15 for installation of the oil
pump side crankshaft oil seal.
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Pistons Crankshaft

Installation Installation
Before installing the piston, apply a coat of Before installing the crankshaft, apply a coat of
engine oil to the ring grooves and cylinder engine oil to the main bearings and rod bear-
bores. ings.
1.  If the crankshaft is already installed: 1. Insert the thrust washers in the No. 4 journal of the
o Set the crankshaft to BDC for each cylinder. cylinder block.

¢ Remove the connecting rod caps, and slip short
sections of rubber hose over the threaded ends
of the connecting rod bolts.

e |Install the ring compressor, check that the bear-
ing is securely in place, then position the piston
in the cylinder, and tap it is using the wooden
handle of a hammer.

o Stop after the ring compressor pops free, and
check the connecting rod-to-crank journal align-
ment before pushing piston into place.

o Install the rod caps with bearings, and torque the
nuts to:

B18C4 engine:

44 N-m (4.5 kgf-m, 33 |bf-ft)

Apply engine oil to the bolt threads.
Except B18C4 engine:

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

Apply engine oil to the bolt threads. THRUST WASHERS
2. If the crankshaft is not installed: Grooved side facing
© Remove the rod caps and bearings, install the outward.

ring compressor, then position the piston in the
cylinder, and tap it in using the wooden handle
of a hammer. 2. Insert bearing halves in the cylinder block and con-

® Position all pistons at top dead center. necting rods.
The arrow must face

the timing belt side ~~~J

of the engine.

3. Hold the crankshaft so rod journals for cylinders No.
2 and No. 3 are straight down.

4. Lower the crankshaft into the block, seating the rod
journals into connecting rods No. 2 and No. 3, and

CONNECTING ROD install the rod caps and nuts finger-tight.

OIL HOLE (Except B18C4

engine)
< = a
= X ] }
RUBBER HOSES — = —=
NOTE: Maintain downward force on the ring com- HEe
pressor to prevent rings from expanding before — ﬁ
entering the cylinder bore. m%‘\ .
: RING

COMPRESSOR THRUST WASHERS
Grooved sides face
outward.

5. Rotate the crankshaft clockwise, seat journals into
connecting rods No. 1 and No. 4, and install the rod
caps and nuts finger-tight.

NOTE: Install caps so the bearing recess is on the
same side as the recess in the rod.
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Check rod bearing clearance with plastigage (see
page 7-11), then torque the capnuts.

B18C4 engine:

1st step: 20 N-m (2.0 kgf-m, 14 Ibf-ft)
2nd step: 44 N-m (4.5 kgf-m, 33 Ibft)
Except B18C4 engine:

31 N'm (3.2 kgf-m, 23 Ibfft)

Apply engine oil to the bolt threads.

NOTE: Reference numbers on connecting rod are
for big-end bore tolerance and do not indicate the
position of pistan in the engine.

[nstall the thrust washers on the No. 4 journal. Oil
the thrust washer surfaces.

installing connecting rod
cap.

Install the main bearings/caps and cap bridge
{B18C4 engine).

NOTE: Coat the bolt threads with oil.

CAP BRIDGE

9.
10.

Install the main bearing caps (except B18C4 engine).
Check clearance with plastigage (see page 7-9), then
tighten the bearing cap bolts in 2 steps.

B18C4 engine:

1st step: 29 N'm (3.0 kgf-m, 22 Ibf-ft)

2nd step:

No. 1, 5 cap bolts: 73 N-m (7.4 kgf-m, 56 Ibf-ft)

No. 2, 3, 4 cap bolts: 64 N-m (6.5 kgf-m, 49 Ibf-ft)
Except B18C4 engine:

1st step: 25 N-m (2.5 kgf-m, 18 Ibfft}

2nd step:

D16B2 engine: 51 N-m (5.2 kgf-m, 38 Ibf-ft)

D14A7, D14A8, D15Z8 engines:

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

NOTE: Coat the thrust washer surfaces and bolt
threads with oil.

MAIN BEARING CAP BOLTS TIGHTENING SEQUENCE
Except B18C4 engine:

B18C4 engine:
@ ® @ @ @

110
#55

va | \?1

® @ @ @
NOTE: Whenever any crankshaft or connecting rod
bearing is replaced, it is necessary afte reassembly
to run the engine at idling speed until it reaches
normal operating temperature, then continue to run
it for approximately 15 minutes. {cont'd)

7-25



Crankshaft

Installation (cont’d)

NOTE: B18C4 engine:

e Use liquid gasket, part No. 08C70 — X0134SEB,
08C70 - X0231SEB, 08C70 - K0234 MEB or 08C70
- K0334MEB. ggi\:iETRSIDE

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

o Apply liquid gasket evenly, being careful to cover
all the mating surface.

® To prevent leakage of oil, apply liquid gasket to
the inner threads of the bolt holes.

o Do not install the parts if five minutes or more
have elapsed since applying the liquid gasket.
Instead, reapply liquid gasket after removing the
old residue.

e After assembly, wait at least 30 minutes before
filling the engine with oil.

11. Apply liquid gasket to the block mating surface of
the right side cover, then install it on the cylinder
’ 11 N-m (1.1 kgf-m,

block. 8 Ibf-ft)
DOWEL PINS

6 x 1.0 mm

B18C4 engine:

Except B18C4 engine:

RIGHT SIDE

RIGHT

SIDE COVER Apply liquid gasket along

the broken line.

Except B18C4 engine:

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

DOWEL PIN

Apply liquid
gasket along the
broken line.

RIGHT SIDE COVER
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12.

Apply liquid gasket to the oil pump mating surface
of the block, then install the oil pump on the cylin-
der block.

e Apply grease to the lips of the oil seals.
Then, install the oil pump while aligning the
inner rotor with the crankshaft. When the pump
is in place, clean any excess grease off the crank-
shaft, then check that the oil seal lips are not dis-
torted.

B18C4 engine:

OIL PUMP

Apply liquid gasket along
the braken line.

Except B18C4 engine:

Apply liquid gasket
along the broken

OlL PUMP HOUSING.

NOTE:

e Apply a light coat of oil to the crankshaft and to
the lip of seal.

e Use new O-rings and apply oil when installing

them.
B18C4 engine:
6 x 1.0 mm
11 Nem (1.1 kgf-m,
8 ibf-ft)
OIL SCREEN

GASKET
Replace.

DOWEL PIN /

O-RING
Replace. 8 x 1.25 mm
24 N°m (2.4 kgfem,
OIL PUMP 17 Ibf-ft)

Except B18C4 engine:

6x 1.0 mm
11 Nem (1.1 kgf-m,
8 Ibf-ft}
6 x 1.0 mm
11 Nem (1.1 kgf-m,
8 1bf-ft)

GASKET
Replace.

DOWEL PIN

oiL PUMP DOWEL PIN

6 x 1.0 mm
11 Nem O-RING
(1.1 kgf-m, 8 Ibf-ft) Replace.
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Oil Pan

Installation

NOTE:

o Use liguid gasket, part No. 08C70 ~ X0134SEB, 08C70
- X0231SEB, 08C70 ~ K0234MEB or 08C70 -
K0334MEB.

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

® Apply liquid gasket as an even bead, centered
between the edges of the mating surface.

e To prevent leakage of oil, apply liquid gasket to the
inner threads of the bolt holes.

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

e After assembly, wait at least 30 minutes before filling
the engine with oil.

—

Apply liquid gasket on the oil pump and right side
cover mating areas as shown below.

CYLINDER

X
BLOCK Apply liquid gasket

to these points.

OIL PUMP

RIGHT SIDE

COVER
Apply liquid gasket
to these points.
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2. Install the oil pan gasket and oil pan.

NOTE:

¢ Use a new oil pan gasket.

® Install oil pan no more than five minutes after lig-
uid gasket applied.

B18C4 engine:

OIL PAN

OlL PAN
GASKET
Replace.

Except B18C4 engine:

OIlL PAN

Apply liquid
gasket to
these points.

OIL PAN
Apply liquid gasket GASKET
to these points. Replace.



3. Tighten bolts and nuts finger tight at six points as
shown below.

1’ ©
0 o O o oo N
wil
[5) 5 ? [ oo p;
12] 4]

4. Tighten all bolts and nuts, starting from bolt @, clock-
wise in there steps.

NOTE: Excessive tightening can cause distortion of
oif pan gasket and oil leakage.

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

7-29



Engine Lubrication

Special Tools ........cccooveerneinicciiiiniinenen, 8-2
llustrated Index ........ccccccieiiiiirinncennnannn, 8-3
Engine Oil

Inspection .........cccccvceienninnnennenenn, 8-5

Replacement .........cccccoeiiiiininniiccinnans 8-6
Oil Filter

Replacement ..........cccoooviiiniinriimenncnnn, 8-7
Oil Pressure Switch

Testing .....cccvvvvimmreninn e, 8-10
Oil Pressure

Testing ...cceeeiiiriireeccn e 8-10
Oil Jet (B18C4 engine) '

Inspection .........ccccccieei i, 8-11
Oil Pump

Overhaul ..., 8-12

Removal/Inspection/Installation ...... 8-14



Special Tools

Ref. No. Tool Number Description Qty Remark
) 07406 — 0030000 Oil Pressure Gauge Attachment 1
@ 07506 - 3000000 Oil Pressure Gauge 1
@ 07746 - 0010400 Driver Attachment, 52 x 55 mm 1
@ 07749 - 0010000 Handle Driver 1
® 07912 - 6110001 Oil Filter Wrench 1
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o
lllustrated Index I@]

D18C4 engine: NOTE:
e Use new O-rings when reassembling.
e Apply oil to O-rings before installation.

e Use liquid gasket, Part No. 08C70 — X0134SEB, 08C70
- X0231SEB, 08C70 - K0234MEB or 08C70 -

DRAIN PLUG KO334MEB. .
44 N-m (4.5 kgf-m, 33 Ibf-ft) e Clean the oil pan gasket mating surfaces before
Do not overtighten. installing it.

. WASHER

Replace.
OIL PAN
Refer to page 7-28

© when installing.

/ GASKET
Replace.

BAFFLE PLATE

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

6 x 1.0 mm
11 N-m (1.1 kgf-m,

8 Ibf-ft) x

OIL JET BOLT
16 N-m (1.6 kgf-m, 13 |bf-ft)

OIL JET
Be careful not to damage.
Inspection, page 8-11 \

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

OIL SCREEN

GASKET
Replace.

ENGINE OIL FILTER
Replacement, page 8-7

11 N'm (1.1 kgf-m,

8 Ibf-ft)

Apply liquid gasket
to the bolt threads.

Replace.
8x1.25 mm

Apply liquid gasket

HEAD OIL CONTROL to the bolt threads.

ENGINE OIL PRESSURE ORIFICE

SWITCH Clean. OIL PUMP

18 N-m (1.8 kgf-m, 13 Ibf-ft) Overhaul, page 8-12

1/8 in. BSPT (British Standard Inspection, page 8-14

Pipe Taper) 28 threads/inch. Apply liquid gasket to the mating
Use proper liquid gasket. surface of the engine block.

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

(cont’d)
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lllustrated Index

(cont’d)

NOTE:

e Use new O-rings when reassembling.

o Apply oil to O-rings before installation.

e Use liquid gasket, Part No. 08C70 — X0134SEB, 08C70

- X0231SEB, 08C70 - K0234MEB or 08C70 - ENGINE OIL PRESSURE SWITCH
18 N-m {1.8 kgf-m, 13 Ibfft}

KO334MEB. 1/8 in. BSPT (British
. . . in. ritis
. F:Iean the oil pan gasket mating surfaces before install Standard Pipe Taper)
Ing. 28 threadsfinch. Use

proper liquid sealant.
D14A7, D14A8, D15Z8, D16B2 engines:

OIL BREATHER

OIL PUMP
CHAMBER

Overhaul, page 8-13
Inspection, page 8-14
Apply liquid gasket
to the mating surface
of the block.

O-RING
Replace.

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

DOWEL PIN

OIL FILTER
Replacement, page 8-7

Apply liquid gasket to
these points.

6 x1.0 mm
11 N'm (1.1 kgf-m, \¢
8 Ibfft) 5>
Apply liquid gasket )
to the bolt threads. %
= OIL PAN
GASKET
GASKET Replace.
Replace.
= OIL PAN
Refer to page 7-28
when installing.
6x 1.0 mm . )
11 N-m (1.1 kgf-m,
8 Ibf-ft)
6 x 1.0 mm
6x 1.0 mm 12 N'm (1.2 kgf-m, 8.7 Ibf-ft)

11 Nm (1.1 kgfm,  Apply liquid gasket to

8 Ibfft) these points. "~ — &
Q- )

DRAIN BOLT
44 N-m (4.5 kgf-m, 33 Ibf-ft)
Do not overtighten. :

WASHER
Replace.
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Engine Oil

5

Inspection

1. Park the vehicle on level ground, and turn off the
engine. Allow the oil a few minutes to drain back
into the oil pan so the dipstick will the actual level.

2. Make certain that the oil level indicated on the dip-
stick is between the upper and lower marks.

3. If the level has dropped close to the lower mark,
add oil until it reaches the upper mark.

B18C4 engine:

UPPER —™ (o | pipSTICK

Except B18C4 engine:

i
)

LOWER

UPPER




Engine Oil

Replacement

1. Warm up the engine.

2. Drain the engine oil.

WASHER

DRAIN BOLT Replace.

44 N-m (4.5 kgf-m, 33 Ibf-ft)
Do not overtighten.

8-6

3. Reinstall the drain plug with a new washer, and
refill with the recommended oil.

Requirement Always use a fuel-efficient oil is that
says “AP| Service SG, SH or SJ”.
SAE Viscosity: See chart below.

Capacity B18C4 engine:

3.7¢(3.9US qt, 3.3 Iimp qt}
at oil change.

40/ (4.2US qt, 3.5 Imp qt)
at oil change, including filter.
4.8¢ (5.1US qt, 4.2 Imp qt}
after engine overhaul.
Except B18C4 engine:

3.0¢ (3.2US qt, 2.6 Imp qt)
at oil change.
3.37(3.5USqt, 2.9 imp qt)
at oil change, including filter.
4.0f (4.2US qt, 3.5 Imp qt)
after engine overhaul.

Change Every 15,000 km {9,000 miles) or 12
months {Normal condition).
Every 7,500 km (4,500 miles) or 6

months (Severe condition).

Engine Oil SAE Viscosity for Outside Temperature
Ranges.

-30 -20 -10 [+] 10 20 30 40°c

1 A 1 i 1

L 1
-20 [v] 20 a0 60 80 100°f

Ambient temperature ranges
4. Fili the engine with oil up to the specified level, run
the engine for more than three minutes, then check
for oil leakage and oil level.



Oil Filter

—y

Replacement

A type oil filter:

1.

2.

Remove the oil filter with the oil filter wrench.
Inspect the threads and rubber seal on the new fil-
ter. Wipe off seat on engine block, then apply a light

coat of oil to the filter rubber seal.

NOTE: Use only filters with a built-in bypass sys-
tem.

7E Apply oil to rubber seal
before installing.

Inspect threads and
rubber seal surface.

install the oil filter by hand.

After the rubber seal seats, tighten the oil filter
clockwise with the tool.

Tighten: 7/8 turn clockwise.
Tightening torque: 22 N-m (2.2 kgf-m, 16 Ibf-ft)

OIL FILTER WRENCH
07912 - 6110001

{cont'd)
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Oil Filter

Replacement (cont’d)

Eight numbers (1 to 8} are printed on the surface of the
filter.

The following explains the procedure for tightening fil-
ters using these numbers.

1}  Make a mark on the engine block under the number
that shows at the bottom of the filter when the rub-
ber seal is seated.

2) Tighten the filter by turning it clockwise seven num-
bers from the marked point. For example, if a mark
is made under the number 2 when the rubber seal
is seated, the filter should be tightened until the
number 1 comes up to the marked point.

7/8 turn
clockwise.

Number when rubber
seal is seated.

Number after tightening.

Number when rubber
seal is seated

Number after tightening 8(1(2|3|4(5[67

5. After installation, fill the engine with oil up to the
specified level, run the engine for more than three
minutes, then check for oil leakage.
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B type oil filter:
1. Remove the oil filter with the oil filter wrench.
2. Inspect the threads and rubber seal on the new fil-

ter. Wipe off seat on engine block, then apply a light
coat of oil to the filter rubber seal.

NOTE: Use only filters with a built-in bypass sys-
tem.

7E Apply oil to rubber seal
before installing.

Inspect threads and
rubber seal surface.



=]

3. Install the oil filter by hand.

4. After the rubber seal seats, tighten the oil filter
clockwise with the tool.

Tighten: three quarter turn clockwise.
Tightening torque: 22 N-m (2.2 kgf-m, 16 Ibf-ft)

LABINAL-Purflux 76
COMMERCIALLY-AVAILABLE

Four numbers {1 to 4} are printed on the surface of the
filter.

The following explains the procedure for tightening fil-
ters using these numbers.

1) Make a mark on the engine block under the number
that shows at the bottom of the filter when the rub-
ber seal is seated.

2) Tighten the filter by turning it clockwise three num-
bers from the marked point. For example, if a mark
is made under the number 2 when the rubber seal
is seated, the filter should be tightened until the
number 1 comes up to the marked point.

MARK ‘ MARK

Number when rubber Number after tightening.

seal is seated.

Number when rubber seal isseated | 1 | 2 37 4

Number after tightening 4}11]2]3

5. After installation, fill the engine with oil up to the
specified level, run the engine for more than three
minutes, then check for oil leakage.
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Oil Pressure Switch

QOil Pressure

Testing

1. Remove the YEL/RED wire from the engine oil pres-
sure switch.

2. Check for continuity between the positive terminal
and the engine (ground).

¢ There should be continuity with the engine
stopped.

@ There should be no continuity with the engine
running.

YEL/RED WIRE

POSITIVE
TERMINAL

ENGINE OIL
PRESSURE
SWITCH

3. . If the switch fails to operate, check the engine oil
level. If the engine oil level is OK, check the engine
oil pressure.

8-10

Testing

If the oil pressure warning light stays on with the engine
running, check the engine oil level. If the oil level is cor-
rect:

1. Connect a tachometer.

2. Remove the engine oil pressure switch and install
an oil pressure gauge.

ENGINE OIL PRESSURE SWITCH
MOUNTING HO

OIL PRESSURE GAUGE
ATTACHMENT
07406 - 0030000

OIL PRESSURE
GAUGE SET
07406 ~ 0020003

3. Start the engine. Shut it off immediately if the

gauge registers no oil pressure. Repair the problem
before continuing.

4. Allow the engine to reach operating temperature

(fan comes on at least twice). The pressure should
be:

Engine Oil Temperature: 80°C {176°F)
Engine Oil Pressure:

At Idle: 70 kPa (0.7 kgf/cm?, 10 psi)
minimum

At 3,000 rpm {mm-1): 340 kPa (3.5 kgf/cm?, 50 psi)
minimum

® If oil pressure is NOT within specifications,
inspect the oil pump (page 8-14).



e
Oil Jet (B18C4 engine) | IE]

Inspection

1. Remove the oil jet (see page 8-3) and inspect it as
follows.

® Make sure that a 1.1 mm (0.04 in) diameter drill
will go through the nozzle hole (1.2 mm (0.05 in)
diameter).

e Insert the other end of the same 1.1 mm (0.04 in)
drill into the oil intake (1.2 mm {0.05 in) diame-
ter).

Make sure the check ball moves smoothly and
has a stroke of approximately 4.0 mm (0.16 in).

e Check the oil jet operation with an air nozzle. It
should take at least 200 kPa (2.0 kgf/cm?, 28 psi)
to unseat the check ball.

NOTE: Replace the oil jet assembly if the nozzle
is damaged or bent.

1.2 mm (0.05 in)
(0.05 in)
«a— JET NOZZLE

CHECK BALL

CHECK BALL
SPRING

16 N-m (1.6 kgf-m, 12 Ibf-ft)

2. Mounting torgue is critical. Be very precise when
installing.

Torque: 16 N-m (1.6 kgf-m, 12 Ibf-ft)
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Oil Pump

Overhaul

NOTE:
o Use new O-rings when reassembling.

o Apply oil to O-rings before installation.
e Use liquid gasket, Part No. 08C70 — X0134SEB, 08C70 — X0231SEB, 08C70 — K0234MEB or 08C70 — K0O334MEB.

¢ The rotors must be installed to the same direction in order.
e After reassembly, check that the rotors move without binding.

B18C4 engine:

6 x 1.0 mm
6 N-m (0.6 kgf-m, 4 Ibfft)

OUTER ROTOR O-RING

Inspection, page 8-14 Replace.
6 x 1.0 mm
11 N-m (1.1 kgf-m,
8 Ibf-ft)

Apply liquid gasket
to the bolt threads.

' DOWEL PIN
PUMP COVER @
INNER ROTOR

Inspection,
page 8-15

8 x 1.25 mm

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

Apply liquid gasket

0“!;“ threads.

OIL SEAL
] Installation, page 8-15
Replace.

RELIEF VALVE

Valve must slide freely
in housing bore.
Replace when scored.

DOWEL PIN

PUMP HOUSING

Inspection, page 8-14 SPRING

Apply liquid gasket

to mating surface of @

the cylinder block

when installing. \
8 x 1.25 mm SEALING BOLT
24 N-m {2.4 kgfsm, 39 N-m (4.0 kgf-m,
17 Ibf-ft) 29 Ibf-ft)
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Except B18C4 engine:

6x 1.0 mm
PUMP HOUSING 7 N-m (0.7 kgf-m, 5 Ibf-ft)
Inspection, page 8-14 )
Apply liquid gasket
to mating surface of
the cylinder block QUTER ROTOR

when installing. Inspection, page 8-14
DOWEL PIN INNER ROTOR

Inspection, page 8-15
6x 1.0 mm
11 N'm (1.1 kgf-m, 8 Ibf-ft)
Apply liquid gasket
to the bolt threads.

\»{/\ }J ; O-RING
‘\\‘\\\ ' Replace.
'\)’ Qf \/<’4' / DOWEL PIN

PUMP COVER

S

OIL SEAL s &
Replace. ,\‘ =]
" Installation, page 8-15 ,@ ] RELIEF VALVE
N4
Valve must slide freely
in housing bore.
Replace if scored.
SPRING
\_/ WASHER

6x 1.0 mm
11 N-m {1.1 kgf-m, 8 Ibf-ft)
Apply liquid gasket
to the bolt threads.
SEALING BOLT

39 N-m (40 kgf-m,
29 |bf-ft)
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Oil Pump

Removal/Inspection/Installation

Drain the engine oil.

Turn the crankshaft and align the white groove on
the crankshaft pulley with the pointer on the lower
cover.

Remove the cylinder head cover and upper cover.

Remove the power steering pump belt, air condi-
tioner belt and the alternator belt.

Remove the crankshaft pulley and remave the lower
cover.

Remove the timing belt.
Remove the drive pulley.
Remove the oil pan and oil screen.

Remove the oil pump.

O-RING

DOWEL PIN Replace.

OIL PUMP

GASKET
Replace.

OlL SCREEN

8-14

10. Remove the screws from the pump housing, then

1.

12.

separate the housing and cover.
Check the inner-to-outer rotor radial clearance on
the pump rotor.
Inner Rotor-to-Outer Rotor Radial Clearance
Standard (New):
B18C4 engine: 0.04 -~ 0.16 mm (0.002 - 0.006 in)
Except B18C4 engine:

0.02 - 0.14 mm (0.001 - 0.006 in)
Service Limit: 0.20 mm (0.008 in)

OUTER ROTOR

INNER ROTOR

— If the inner-to-outer rotor clearance exceeds the
service limit, replace the inner and outer rotors.

Check the housing-to-rotor axial clearance on the
pump rotor.
Housing-to-Rotor Axial Clearance
Standard (New):
B18C4 engine: 0.02 - 0.07 mm {(0.001 - 0.003 in)
Except B18C4 engine:

0.03 - 0.08 mm ({0.001 - 0.003 in)
Service Limit: 0.15 mm (0.006 in)

HOUSING

ROTORS

— If the housing-to-rotor axial clearance exceeds
the service limit, replace the set of inner and
outer rotors and/or the pump housing.



e

13. Check the housing-to-outer rotor radial clearance.

Housing-to-Outer Rotor Radial Clearance:
Standard (New):
B18C4 engine: 0.10 - 0.19 mm {0.004 - 0.007 in)
Except B18C4 engine:

0.10 - 0.18 mm (0.004 - 0.007 in)
Service Limit: 0.20 mm (0.008 in)

HOUSING

OUTER ROTOR

— If the housing-to-outer rotor radial clearance
exceeds the service limit, replace the set of inner
and outer rotors and/or the pump housing.

14. Inspect both rotors and pump housing for scoring
or other damage. Replace parts if necessary.

15. Remove the old oil seal from the oil pump.

16. Using the special tool, gently tap in the new oil seal
until the driver bottoms against the pump.

NOTE: The oil seal alone can be replaced without
removing the oil pump.

HANDLE DRIVER
07749 - 0010000

DRIVER ATTACHMENT,
52 x 55 mm
07746 - 0010400

17.
18.
19.
20.

21.

Reassemble the oil pump, applying thread lock to
the pump housing screws.

Check that the oil pump turns freely.

Apply a light coat of ail to the seal lip.

Install the two dowel pins and new O-ring on the oil
pump.

Apply liquid gasket to the cylinder block mating sur-
face of the oil pump.

NOTE:

e Use liquid gasket, Part No. 08C70 — X0134SEB,
08C70 — X0231SEB, 08C70 — K0234MEB or 08C70
- K0334MEB.

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

e Apply liquid gasket evenly, in a narrow bead cen-
tered on the mating surface.

e To prevent leakage of oil, apply liquid gasket to
the inner threads of the bolt holes.

e Do not install the parts if five minutes or more
have elapsed since applying liquid gasket.
Instead, reapply liquid gasket after removing the
old residue.

e After assembly, wait at least 30 minutes before
filling the engine with oil.

B18C4 engine:

Apply liquid
gasket along the
broken line.

PUMP HOUSING
Except B18C4 engine:

Apply liquid gasket
along the broken line.

PUMP HOUSING

{cont'd)
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Oil Pump

Removal/Inspection/installation {cont’d)

22. Install the oil pump on the cylinder block.
@ Apply grease to the lip of the oil pump seal.
Then, install the oil pump onto the crankshaft.
When the pump is in place, clean any excess
grease off the crankshaft and check that the oil
seal lip is not distorted.
23. Install the oil screen.

B18C4 engine:

8x 1.25 mm 6x 1.0 mm
24 N'm (2.4 kgf'm, 11 N'm (1.1 kgf-m,
17 Ibfft) 8 Ibf-ft)

Apply liquid gasket
to the bolt threads.

Apply liquid gasket
to the bolt threads.

0O-RING
/ Replace.
,(,

Replace.
OIL SCREEN
6 x 1.0 mm
11 N'm (1.1 kgf-m,
8 Ibfft)
Except B18C4 engine: 6x 1.0 mm
11 Nm (1.1 kgf-m,
8 Ibf-ft}

Apply liquid gasket
to the bolt threads.
DOWEL PIN

DOWEL PIN

GASKET
Replace.

Replace.

6x1.0mm

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

8 Ibf-ft)

24. Install the oil pan (see page 7-28).
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Intake Manifold/Exhaust System

intake Manifold

Replacement .........c.cccceeieeniiininiinnannnns 9-2
Exhaust Manifold

Replacement .............cccceimnnininicninaen, 9-5

Exhaust Pipe and Muffler
Replacement ..........ccocimeiinveeinnninnnnn, 9-8
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Intake Manifold

Replacement

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

B18C4 engine:
INTAKE MANIFOLD
Replace if cracked or if
mating surface are
damaged.
GASKET
Replace.
0O-RING pace
INTAKE AIR TEMPERATURE Replace.
{IAT) SENSOR
5x0.8mm
6 N-m (0.6 kgf-m,
4 |bf-ft}
INTAKE AIR BYPASS
{IAB) VALVE BODY
INTAKE MANIFOLD
CHAMBER

Replace if cracked or if
mating surface are
damaged.

0O-RING
Replace.

0
<5 8 x 1.25 mm
f 23 N'm (2.3 kgf-m,
17 Ibfft
& }
/ GASKETS
8 x 1.25 mm ',;\’ Replace.
24 N-m (2.4 kgf-m, i
17 1bfft)
8 x1.25 mm
22 N'm (2.2 kgf-m, 8 x 1.25 mm
16 Ibf-ft) 24 N-m (2.4 kgf-m,
17 Ibf-ft)
IDLE AIR CONTROL
(IAC) VALVE
8x 1.25 mm
f; :\tl,fn;ﬂ(24 kgtm, 6 x 1.0 mm
12 N'm (1.2 kgf-m,
GASKET 8.7 Ibft)
Replace.
THROTTLE 8 x1.25 mm
BODY 22 N'm (2.2 kgf-m,
See section 11. 16 Ibf-ft)
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D15Z8 engine:

EGR CHAMBER

INTAKE MANIFOLD
Replace if cracked or
if mating surfaces are

damaged.
INTAKE AIR CONTROL
(IAC) VALVE {M/T)
O-RING
Replace

&>

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

8 x 1.25 mm

24 N-m (2.4 kgf-m,

17 Ibf-ft)
INTAKE MANIFOLD
BRACKET

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

GASKETS
Replace.

8x1.25 mm
21 N'm (2.1 kgf-m,
15 Ibf-ft)

EXHAUST GAS
RECIRCULATION
{EGR) VALVE

GASKET

\%’" / Replace.

THROTTLE
BODY
See section 11.

&

GASKET
Replace.

8x 1.25 mm
23 N'm (2.3 kgf-m,
17 Ibf-ft)

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

(cont’d)

9-3



Intake Manifold

Replacement (cont’d)

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

D14A7, D14A8, D16B2 engines:

INTAKE MANIFOLD
Replace if cracked or
if mating surfaces are
damaged.

@

5y

affD

&

{

@g}\m\

<

Py

8 x 1.25 mm

24 N'm {2.4 kgf-m,

17 Ibf-ft)
8 x 1.25 mm
23 N'm (2.3 kgf-m,
17 Ibf-ft}

INTAKE MANIFOLD
BRACKET

2 (=3
S
oS
~5-0)

GASKET
Replace.

Q

GASKET
Replace.

THROTTLE
BODY
See section 11.

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



Exhaust Manifold

Replacement

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

B18C4 engine:

EXHAUST MANIFOLD

GASKET
Replace.

SELF-LOCKING NUT
8x1.25mm

31 N'm (3.2 kgf-m,
23 Ibfft)

Replace.

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

{cont’d)
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Exhaust Manifold

Replacement (cont’d)

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

D15Z8 engine:

HEATED OXYGEN SENSOR
{HO2S)
8 x 1.25 mm 44 N-m {4.5 kgf-m, 33 Ibf-ft)
24 N-m (2.4 kgf-m, 17 Ibf-ft)

EXHAUST
MANIFOLD

GASKET

10 x 1.25 mm Replace.
44 N-m (4.5 kgf-m,
33 Ibfft) 8x 1.25 mm
31 N-m (3.2 kgf-m,
23 Ibf-ft)
Replace.
THREE WAY CATALYTIC
CONVERTER (TWC)
6x 1.0 mm

11 Nem (1.1 kgf-m, 8 Ibf-ft)

COVER EXHAUST MANIFOLD
BRACKET
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D14A7, D14A8, D16B2 engines:

8 x 1.25 mm | EXHAUST
24 Nem (2.4 kgf-m, 17 Ibf-ft) MANIFOLD GASKET

Replace.

8x 1.25 mm

31 Nem (3.2 kgf-m, 23 Ibft)
Replace.

HO2S

44 N-m (4.5 kgf-m, 33 Ibf-£) / EXHAUST MANIFOLD

BRACKET

10 x 1.25 mm
44 N-m (4.4 kgf-m, 33 Ibf-ft}
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Exhaust Pipe and Muffler

Replacement

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

B18C4 engine:

MUFFLER

GASKET
Replace.

SELF-LOCKING NUT
8 x 1.25 mm

6x 10 mm

22 N'm (2.2 kgf-m,
9.8 N'm {1.0 kgf-m, 16 Ibfr-:t)( grm
7.2 Ibfft) Replace.

Tighten the nuts in
steps, alternating side-to-side.

SELF-LOCKING NUT EXHAUST

10 x 1.25 mm
33 Nm (3.4 kgf-m, PIPE B
24 |bfft)
Replace.
HEATED OXYGEN

SENSOR (HO2S)
44 N-m (4.5 kgf-m,
33 Ibfft)

Replace.

GASKETS

Repalce. THREE WAY
CATALYTIC
CONVERTER

EXHAUST

é Replace.

SELF-LOCKING NUT

. )
10 x 1.25 mm SELF-LOCKING NUT

SELF-LOCKING NUT

54 Nm (5.5 kgf-m, 3;‘;_',2‘15"1“2“(9,_,“ 8x 1.25 mm
40 Ibf-ft) ‘ ’ : 22 N'm (2.2 kgf-m,
13 It f) 16 Ibf-ft)
Replace. Replace.
Replace.

Tighten the nuts in
steps, alternating side-to-side.
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D15Z8 engine:
MUFFLER
HEAT SHIELD
GASKET
Replace.
6 x 1.0 mm SELF-LOCKING NUT
9.8 N-m (1.0 kgf-m, 8 x 1.25 mm
7.2 ibfft) 22 N'm (2.2 kgf-m,
16 Ibf-ft)
Replace.
Tighten the nuts in
steps, alternating side-to-side.
EXHAUST
PIPEB
GASKET
Replace.
GASKET Q
Replace. “
EXHAUST
PIPE A
SELF-LOCKING NUT
8 x 1.25 mm
22 N'm (2.2 kgf-m,
SELF-LOCKING NUT gE'-f SOCKING NUT 16 Ibf-ft)
10 x 1.25 mm 1st_' Tglk . Replace.
33 N-m (3.4 kgf-m, . Ibf’_'f’ﬂ‘ 8 kgf-m, Tighten the nuts in
24 Ibfft) steps, alternating side-to-side.
Replace. Replace.

(cont'd)
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Exhaust Pipe and Muffler

Replacement (cont'd)

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

D16B2 engine:

SELF-LOCKING NUT
10 x 1.25 mm )
33 N-m (3.4 kgf-m,

24 Ibfft)
Replace.

SELF-LOCKING NUT
8x 1.25 mm

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

Replace.

SELF-LOCKING NUT

10 x 1.25 mm

54 N-m (5.5 kgf-m,
40 {bf-ft)

Replace.

9-10

MUFFLER

HEAT SHIELD

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

SELF-LOCKING NUT

8x 1.25 mm

22 N'm (2.2 kgf-m,

16 ibf-ft)

Replace.

Tighten the nuts in

steps, alternating side-to-side.

EXHAUST

Replace.

Replace.

SELF-LOCKING NUT SELF-LOCKING NUT

8 x1.25 mm 8x1.25 mm
EXHAUST 18 N-m {1.8 kgf-m, 22 N'm (2.2 kgf-m,
PIPE A 13 ibfft) 16 Ibfft)

Replace. Replace.

Tighten the nuts in
steps, alternating side-to-side.



D14A7, D14A8 engines:

MUFFLER

HEAT SHIELD

Replace.

6 x1.0 mm

9.8 N-m (1.0 kgf-m,

7.2 Ibf-ft) SELF-LOCKING NUT
8x 1.25 mm
22 N'm (2.2 kgf-m,
16 Ibf-ft)
Replace.

Tighten the nuts in
SELF-LOCKING NUT steps, alternating side-to-side.
10 x 1.25 mm

33 N-m (3.4 kgf-m,
24 1bfft)
Replace.

EXHAUST

GASKETS

GASKET
é Replace.
SELF-LOCKING NUT SELF-LOCKING NUT SELF-LOCKING NUT
10 x 1.25 mm 8x1.25 mm 8x1.25 mm
54 N-m (5.5 kgf-m, 18 N-m (1.8 kgf-m, 22 N'm (2.2 kgf-m,
40 Ibfft) 13 Ibfft) 16 Ibfft)
Replace. Replace. Replace.

Tighten the nuts in
steps, alternating side-to-side.
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lllustrated Index

Total Cooling System Capacity (Including heater and
reservoir)

B18C4 engine:
5.07 (5.3 US qt, 4.4 Imp qt)
Except B18C4 engine:
M/T: 45/( (4.8 US qgt, 4.0 Imp qt)
A/T: 4.4¢1 (4.6 US qt, 3.9 Imp qt)
Reservoir capacity: 0.5 { (0.5 US qt, 0.4 Imp qt)

NOTE:

e Check all cooling system hoses for damage, leaks or
deterioration and replace if necessary.

e Check all hose clamps and retighten if necessary.

e Use new O-rings when reassembling.

RADIATOR CAP
Pressure test, page 10-9

3.4 N-m {0.35 kgf-m, UPPER
2.5 Ibfft) RADIATOR
Left-hand threads. HOSE

RADIATOR
FAN

FAN MOTOR
6x 1.0 mm

4.4 N-m {0.45 kgf-m,
3.3 Ibft)

ATF COOLER
HOSE

4 N'm (0.4 kgf-m, 3 Ibf-ft)

i RADIATOR FAN
SHROUD when installing.

10-2

Refer to section 14

RADIATOR

Engine coolant refilling and bleeding,
page 10-7

Leak test, page 10-9

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.

COOLANT
RESERVOIR

O-RING
Replace.

LOWER
RADIATOR
HOSE



Engine Hose Connection:
B18C4 engine:

{

{
1

IDLE AIR CONTROL
(IAC) VALVE

CONNECTING
PIPE

WATER BYPASS

HEATER BYPASS
PIPE

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

7.2 Ibfft) THERMOSTAT

HOUSING

O-RING

HEATER HOSES Replace.

HEATER 12 N'm (1.2 kgf-m,
VALVE 8.7 Ibfft)
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Hlustrated Index

(cont’d)

Engine Hose Connection:
D15Z8 engine:

1AC VALVE (M/T)

= THERMOSTAT
b? HOUSING

(p:ggNECT'NG ::loA;EEH BYPASS
N
s 5 ‘
5

Replace. HEATER
VALVE
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D14A7, D14A8, D16B2 engines:

TERMOSTAT
IAC VALVE HOUSING

CONNECTING
PIPE

O-RING
Replace.

WATER BYPASS
HOSE

O-RING HEATER
Replace. VALVE

HEATER
HOSES
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Radiator

Replacement

1. Drain the engine coolant.

2. Remove the upper and lower radiator hoses, and
ATF cooler hoses.

3. Disconnect the fan motor connector.

4. Remove the radiator upper bracket, then puil up the
radiator.

UPPER RADIATOR
HOSE

ATF COOLER HOSE
Refer to section 14.
when installing.

6 x1.0 mm
4.4 N'm {0.45 kgfm,
3.3 Ibf-ft}

RADIATOR FAN/SHROUD
ASSEMBLY

DRAIN PLUG

10-6

RADIATOR

5. Remove the fan shroud assemblies and other parts
from radiator.

Install the radiator in the reverse order of removal:

NOTE:
e Set the upper and lower cushions securely.
e Fill the radiator with engine coolant and bleed the air.

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

UPPER BRACKET
AND CUSHION

RESERVOIR
TANK

QO-RING
Replace.

LOWER RADIATOR
HOSE

LOWER
CUSHION

FAN MOTOR
CONNECTOR



Engine Coolant Refilling and Bleeding

1. Slide the heater temperature controf lever to maxi- Except B18C4 engine:
mum heat.
Make sure the engine and radiator are cool to the
touch.

2.  Remove the radiator cap.
3. Loosen the drain plug, and drain the coolant.

DRAIN PLUG

WASHER DRAIN BOLT
Rep[ace, 78 N-m (8.0 kgf-m, 58 Ibf-ft)

5.  Apply liquid gasket to the drain bolt threads, then
reinstall the balt with a new washer and tighten it
securely.

6. Tighten the radiator drain plug securely.

4. Remove the drain bolt from the cylinder block. 7. Remove, drain and reinstall the reservoir. Fill the
tank halfway to the MAX mark with water, then up
B18C4 engine: to MAX mark with antifreeze.
WASHER
Replace.

MAX MARK

DRAIN BOLT
78 N'm (8.0 kgf-m, 58 Ibfft)

(cont’d)
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Radiator

Engine Coolant Refilling and Bleeding (cont’d)

8.

Mix the recommended antifreeze with an equal
amount of water in a clean container.

NOTE:

Use only genuine Honda antifreeze/coolant.

For best corrosion protection, the coolant con-
centration must be maintained year-round at
50% minimum.  Coolant concentrations less than
50% may not provide sufficient protection against
corrosion or freezing.

Coolant concentrations greater than 60% will
impair cooling efficiency and are not recom-
mended.

Do not use additional rust inhibitors or anti-rust
products; they may not be compatible with the
coolant.

Engine Coolant Refill Capacity [including reservoir
(0.5 ¢ (0.5 US qt, 0.4 Imp qthl:
B18C4 engine:

50f (5.3 US qt, 4.4 Imp qt)

Except B18C4 engine:

M/T: 457 (4.8 US gt, 4.0 Imp qt)
A/T:4.4¢ (4.6 US qt, 3.9 Imp qt)

10-8

9.

10.

11.

12.

Pour coolant into the radiator up to the base of the
filler neck.

Start the engine and let it run until it warms up (the
radiator fan comes on at least twice).

Turn off the engine. Check the level in the radiator,
add coolant if needed.

Put the radiator cap on tightly, then run the engine
again and check for leaks.



*

Cap Testing Testing
1. Remove the radiator cap, wet its seal with engine 1. Wait until the engine is cool, then carefully remove
coolant, then install it on the pressure tester. the radiator cap and fill the radiator with engine

coolant to the top of the filler neck.
2. Apply a pressure of 93 - 123 kPa (0.95 - 1.25 kgf/cm?,

14 - 18 psi). 2. Attach the pressure tester to the radiator and apply
a pressure of 93 — 123 kPa (0.95 - 1.25 kgf/em?, 14 -
3. Check for a drop in pressure. 18 psi).
4. i the pressure drops, replace the cap. 3. Inspect for engine coolant leaks and a drop in pres-
sure.

\

4. Remove the tester and reinstall the radiator cap.

NOTE: Check for engine oil in the coolant and/or

RADIATOR PRESSURE TESTER coolant in the engine oil.
{Commercially available)

RADIATOR
SMALL ADAPTOR RADIATOR PRESSURE
(Commercially available) TESTER
KE-30-5 i {Commercially available)

SMALL ADAPTOR
{Commercially available}
KE-30-5
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Thermostat

Replacement

NOTE: Use new O-ring when reassembling.

THERMOSTAT
Install with pin up.

PIN

RUBBER SEAL
Replace.

THERMOSTAT
COVER

THERMOSTAT
HOUSING

RADIATOR FAN

SWITCH O-RING
24 N-m (2.4 kgf-m, 17 Ibf-ft} Replace. 6x 1.0 mm
12 N-m (1.2 kgf-m, 8.7 Ibf-ft}
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Testing

Replace the thermostat if it is open at room temperature.
To test a closed thermostat:

1. Suspend the thermostat in a container of water as
shown.

2. Heat the water, and check the temperature with a
thermometer. Check the temperature at which the
thermostat first opens, and at which it is fully open.

3. Measure lift height of the thermostat when fully
open.

STANDARD THERMOSTAT

Lift height: above 8.0 mm (0.31in})
Starts opening: 76 — 80°C (169 - 176°F)
Fully open: 90°C {194°F)

- THERMOMETER
T
C _"//%
V] iz THERMOSTAT
~
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Water Pump

Illustrated Index

NOTE:
® Use new O-ring when reassembling.
e Use liquid gasket, Part No. 08C70 — X0134SEB, 08C70 - X0231SEB, 08C70 - K0234MEB or 08C70 ~ KO334MEB.

B18C4 engine:

COOLANT TEMPERATURE GAUGE O-RING
SENDING UNIT Replace
9 N-m (0.9 kgfm, '
7 Ibft)

Apply liguid gasket
to the threads.
ENGINE COOLANT
TEMPERATURE (ECT)
SENSOR
18 N-m {1.8 kgf-m,
13 Ibfft)
6x 1.0 mm
9.8 N'm (1.0 kgf-m,
7.2 Ibfft)

WATER OUTLET
COVER

Apply liguid gasket
te mating surface.

O-RING
O-RING Replace.  RADIATOR FAN SWITCH

Replace. 24 N-m (2.4 kgf-m,
17 Ibft)

6x 1.0 mm
Replace. 12 N-m (1.2 kgf-m,
8.7 1bfft)

CONNECTING

PIPE
O-RING

Replace.

&
M iﬂ")“-’

$ 2y

&

WATER PUMP
Inspection, page 10-14
Replacement, page 10-14

6x 1.0 mm
12 N-m (1.2 kgf-m,
8.7 Ibf-ft)
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Except B18C4 engine:

COOLANT TEMPERATURE GAUGE

SENDING UNIT

9 N'm (0.9 kgf-m,

7 Ibf-ft) .

Apply liguid gasket 6 x 1.0 mm

to the threads. 9.8 N-m (1.0 kgf-m,
7.2 Ibf-ft)

ENGINE COOLANT

TEMPERA TURE (ECT) O-RING

SENSOR Roplace.

18 Nem (1.8 kgfm, place WATER OUTLET
13 Ibft) COVER

Apply liquid gasket
to mating surface.
O-RING

WATER PUMP Replace.
Inspection, page 10-14
Replacement, page 10-14

O-RING

Replace. RADIATOR FAN SWITCH

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

)
!
4

L
W\
)
v

&

§\

L
Al
445

W

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

O-RINGS
Replace.

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

10 x 1.25 mm
44 N-m (4.5 kgf'-m,
33 Ibf-ft)
0O-RING

Replace. CONNECTING PIPE

O-RING

Replace.
CONNECTING PIPE
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Water Pump

Inspection

1. Remove the timing belt (see section 6).

2. Check that the water pump pulley turns counter-
clockwise.

3. Check for signs of seal leakage.

NOTE: A small amount of “weeping” from the bleed
hole is normal.

B18C4 engine:

BLEED HOLE

BLEED HOLE

Except B18C4 engine:

BLEED HOLE

10-14

Replacement

1. Remove the timing belt (see section 6).
2. Remove the water pump by removing five bolts.

NOTE: Inspect, repair and clean the O-ring groove
and mating surface with the cylinder block.

B18C4 engine:

WATER
PUMP

O-RING
Replace.
6x 1.0 mm
12 N'm (1.2 kgfm,
8.7 Ibf-ft)
Except B18C4 engine:

WATER PUMP

Replace.

6x1.0 mm 10 x1.25 mm
12N'm (1.2 kgfm, 44 N.m (4.5 kgf-m,
8.7 |bf-ft) 33 Ibf-ft)

3. Install the water pump in the reverse order of removal.

NOTE:
¢ Keep the O-ring in position when installing.
e Clean the spilled engine coolant.



Fan Control |

Component Location Index

UNDER-HOOD

FUSE/RELAY BOX
RADIATOR FAN
RELAY
Test, see section 23,

RADIATOR FAN SWITCH
Removal, page 10-12
Test, page 10-17

RADIATOR FAN
MOTOR
Removal, page 10-2
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Fan Control

Circuit Diagram

% 100A : B18C4 engine
*80A : Except B18C4 engine

UNDER-DASH
UNDER-HOOD FUSE/RELAY BOX IGNITION SWITCH FUSE/RELAY BOX
BATTERY :
No.41 (%) No.39 {504) No.13 (7.54)
@ O\ O eI\ O WHTBLK —@—WHT =0 O YEL ™\ O
| No.34 (15A)
BLK/BLU
RADIATOR | |© '
FAN bommm oo
AELAY
BLK/RED GRN
GRN GRN
RADIATOR
FAN
MOTOR \ /
ECM
A=\ RADIATOR
Q FAN
SWITCH
Closed : Above
93°C (199°F)
BLK BLK

G201 Gint
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riy

Fan Motor Testing

1.

Disconnect the 2P connector.

RADIATOR FAN MOTOR

Terminal side of
male terminals

Test the motor by connecting battery power to the
No. 2 terminal and ground to the No. 1 terminal.

If the motor fails to run or does not run smoothly,
replace it.

Radiator Fan Switch Testing

NOTE: Bleed air from the cooling system after installing
the radiator fan switch {see page 10-7).

1.

Remove the radiator fan switch from the thermostat
housing (see page 10-12).

Suspend the radiator fan switch in a container of
water as shown.

THERMOMETER

_RADIATOR FAN
SWITCH

WATER

Heat the water and check the temperature with a
thermometer.

Measure the continuity between the A and B termi-
nals according to the table.

Operation

Terminal

Temperature

SWITCH

91°-95°C
ON | (196° - 203°F) °oT°
3°-8°C (5° - 15°F)

OFF | lower than the tempera-
ture when it goes on
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Coolant Temperature Gauge

Gauge Testing

1. Check the No. 15 (10 A) fuse in the under-dash fuse/
relay box befare testing.

2. Make sure the ignition switch is OFF, then disconnect
the YEL/GRN wire from the coolant temperature
gauge sending unit, and ground it with a jumper wire.

COOLANT TEMPERTURE
GAUGE SENDING
UNIT

YEL/GRN
WIRE

3. Turn the ignition switch ON (ll). Check that the
pointer of the coolant temperature gauge starts
moving toward the “H” mark. Turn the ignition
switch OFF before the pointer reaches “H” on the
gauge dial. Failure to do so may damage the gauge.

e |f the pointer of the gauge does not move at all,
check for an open in the YEL/GRN wire.
If the wires are OK, replace the coolant tempera-
ture gauge.

e If the coolant temperature gauge works, test the
coolant temperature gauge sending unit.
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Sendiﬁg Unit Testing

1. Disconnect the YEL/GRN wire from the coolant tem-
perature gauge sending unit.

COOLANT TEMPERTURE
GAUGE SENDING
UNIT

POSITIVE YEL/GRN WIRE
TERMINAL (Covered with
insulation)

2. Using an ohmmeter, measure the change in resis-

tance between the positive terminal and the engine
(ground) with the engine cold and with the engine
at operating temperature.

e e 185°F (85°C) -
Temperature 133°F (56°C) 212 °F (100°C)
Resistance
37 46 - 30
(@) !

3. If the obtained readings are substantially different

from the specifications above, inspect the coolant
level and the cooling system. If the cooling system
is OK, replace the sending unit.



Fuel and Emissions

D14A7, D14A8, D16B2
Engine ..o, 11-A-1
D15Z8, B18C4 Engine ...........cccevvmeninnnnnn. 11-B-1




D14A7, D14A8, D16B2 Engine

Special TOOIS .oouurerieiureerereerenreeenmcraecorrrosessianens 11-A-2 Fuel Supply System
Component Locations System Troubleshooting Guide .............ccoeeuee.
INAEX .oevreeircieerr it e e e 11-A-3 Fuel Lines ..........cccnvimiirnnneinnnsinncinninnnn,
System Description Fuel Tube/Quick-Connect Fittings
Vacuum Connections .............ceiceirieerceinnnnns 11-A-5 System Description ........c.ccoveeeninninnne
Electrical Connections .........cccccoeniimnnvineienanns 11-A-7 Fuel Pressure ... s
Troubleshooting Fuel Injectors ........c.ccocenimiimnnnninninsensninnninna
Troubleshooting Guide ............cccceniievenvannnn. Fuel Pressure Regulator .....
Self-diagnostic Procedures Fuel FIilter ... nanisenne
ECM Removal ......ccocvenrimnnininisiincinnisnesessnanes FUel PUMP ..ot
Engine Control Module Terminal Fuel Gauge ........ccoeveervecmnreninninens
Arrangement ...........cooveiiiniinns 11-A-17 Fuel Gauge Sending Unit ..........
How to Read Flowcharts Low Fuel Indicator System
Inertia SWitch ... e e
PGM-FI System PGIV-FI Main Relay ..........o.coowecverereceroereesremssersn
System Description ... T1-A-2T  FURl TANK «vevvcrecerrcervenaseee e snabanes

Troubleshooting Flowcharts

Engine Control Module ... intake Air System

Heated Oxygen Sensor System Troubleshooting Guide ...............c..c..... 11-A-82
Manifold Absolute Pressure Sensor ............. 11-A-30  System Description .........cccueesimnerreneisissesinnens 11-A-83
Engine Coolant Temperature Sensor ........... 11-A-32 Air Cleaner ......ovvevinn.

Throttle Position Sensor ..........cccceviniinnes 11-A-34 Throttie Cable

TDC SensSor ....cccevveenimrcneinnnsensns e ssssiesarenses 11-A-36  Throttle Body .

Intake Air Temperature Sensor ..........ccoeueeee 11-A-38

Ignition Pulse Signal ..........ccccivveinirineninaann 11-A-40 Emission Control System

Vehicle Speed Sensor ........ccooueieciinnsiinennns 11-A-42  gystem Troubleshooting Guide ...............cccne. 11-A-88

Lock-up Control Solenoid Valve ................... 11-A-43 System Description

Heated Oxygen Sensor Heater .................... 11-A-44  Tailpipe EMISSION ....coveeerievereviseremenssrerescnsesssnanes
Heated Oxygen Sensor .........cccimmennnnnsennnnns 11-A-47 Three Way Catalytic CONVErter ..........coecc.vvienuens 11-A-89

Positive Crankcase Ventilation System ............ 11-A-90

Idle Control System Evaporative Emission Controls .................. ceeee 11-A-91
System Troubleshooting Guide ................c....... 11-A-48
System Description ...........cooeeereeiecverianeeeesnsrenne 11-A-49
Troubleshooting Flowcharts

Idle Air Control Valve .........cccoovcevimiicnneneae 11-A-51

Air Conditioning Signal ........c.cccooiiiiiciienees 11-A-53

Alternator FR Signal .......c.cccoocciiiiiinniincnnnane 11-A-55
Brake Switch Signal ...........ccovnniivivceveccrennins 11-A-56
Starter Switch Signal ..., 11-A-57
Automatic Transaxle Gear Position

Signal .o 11-A-58

Idle Speed Setting ..........cccceevrvirrniseesnserennnenisesanns 11-A-60



Special Tools

Ref. No. Tool Number Description Qty Remark
@ 07LAA - PT50101 02 Sensor Socket Wrench 1
@ O07NAC - SR20100 Fuel Sender Wrench 1
@ 07PAZ - 0010100 SCS Short Connector 1
@ 07406 - 0040002 Fuel Pressure Gauge Set 1
@ 07406 — 0040202 Fuel Pressure Hose Assembly m i Component Tools
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Component Locations

Index
THREE WAY CATALYTIC MANIFOLD ABSOLUTE
CONVERTER (TWC) PRESSURE (MAP)} SENSOR
Inspection, page 11-A-89 Troubleshog)ting )page 11-A-30 EVAPORATIVE EMISSION (EVAP)
! PURGE CONTROL SOLENOID VALVE
THROTTLE POSITION (TP) Troubleshooting, page 11-A-92
SENSOR

Troubleshooting, page 11-A-34

INTAKE AIR TEMPERATURE
{(IAT) SENSOR
Troubleshooting, page 11-A-38

|
|
TOP DEAD CENTER
SENSOR

(Build into the
distributor} . ENGINE COOLANT
Troubleshooting, page 11-A-36 TEMPERATURE

(ECT) SENSOR
Troubleshaating, page 11-A-32 IDLE AIR CONTROL (IAC) VALVE

EHICLE SP!
VEHICLE SPEED SENSOR {VSS) Troubleshooting, page 11-A-51

Troubleshooting, page 11-A-42

LOCK-UP CONTROL SOLENOID HEATED OXYGEN SENSOR (HO2S)
VALVE (A/T) Troubleshooting, page 11-A-28
Troubleshooting, page 11-A-43 Replacement, page 11-A-47
THROTTLE BODY (TB) THROTTLE CABLE
Inspection, page 11-A-86 Inspection/Adjustment, page 11-A-84
Removal, page 11-A-87 Installation, page 11-A-85
AIR CLEANER (ACL) Disassembly, page 11-A-87

Replacement, page 11-A-84 /

POSITIVE CRANKCASE
RESONATOR VENTILATION (PCV) VALVE
Inspection, page 11-A-90

(cont'd)
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Component Locations

Index (cont'd)

FUEL GAUGE SENDING UNIT

Testing, page 11-A-76 FUEL PUMP

Testing, page 11-A-74
FUEL TANK Replacement, page 11-A-74
Replacement, page 11-A-81

EVAPORATIVE EMISSION
FUEL FEED PIPE %\ (EVAP) TWO WAY VALVE
Q Testing, tape 11-A-94
FUEL FILTER
Replacement, page 11-A-73

A FUEL FILL CAP

FUEL
PULSATION
DAMPER

FUEL TUBE/QUICK-CONNECT

% ",V.',v‘r:" \ p .
VN > FITTINGS
/ l Precautions, page 11-A-64
D

Disconnection, page 11-A-64
Connection, page 11-A-65
EVAPORATIVE EMISSION FUEL VAPOR PIPE
(EVAP) CONTROL CANISTER Q

Troubleshooting, page 11-A-92 )

FUEL RAIL -FUEL RETURN PIPE

FUEL INJECTORS ]
Testing, page 11-A-69 FUEL PRESSURE
Replacement, page 11-A-70 REGULATOR
Testing, page 11-A-72
' Replacement, page 11-A-73
ENGINE CONTROL MODULE (ECM} INERTIA SWITCH
Self-diagnostic Procedures, page 11-A-12 Troubleshooting, page 11-A-79

Troubleshooting, page 11-A-24 Description, page 11-A-77
Removal, page 11-A-15

PGM-FI

MAIN RELAY

Relay Testing, page 11-A-78
Troubleshooting, page 11-A-79

SERVICE CHECK CONNECTOR (2P}
Self-diagnostic Procedures, page 11-A-12

The illustration shows LHD type. RHD The i!lustration s_hows LHD type. RHD
type is symmetrical. type is symmetrical.
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System Description

Vacuum Connections

To EVAPORATIVE EMISSION

(EVAP) TWO
WAY VALVE

?
&R

L&

)

EVAPORATIVE
EMISSION (EVAP)
CONTROL
CANISTER

MANIFOLD
ABSOLUTE
PRESSURE (MAP)

SENSOR

FRONT OF VEHICLE

Y

EVAPORATIVE EMISSION
(EVAP} PURGE CONTROL
SOLENOID VALVE

=
N—
W

- FUEL PRESSURE
REGULATOR

{cont'd)
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System Description

Vacuum Connections (cont'd)

ENGINE
COOLANT

@ HEATED OXYGEN SENSOR (HO2S)

(2 MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR
(® ENGINE COOLANT TEMPERATURE (ECT) SENSOR
@ INTAKE AIR TEMPERATURE (IAT) SENSOR

(® IDLE AIR CONTROL {IAC) VALVE

(® THROTTLE BODY (TB)

@ FUEL INJECTOR

FUEL FILTER

(® FUEL PRESSURE REGULATOR

FUEL PULSATION DAMPER

() FUEL PUMP (FP)

@ FUEL TANK

11-A-6

@ FUEL TANK EVAPORATIVE EMISSION (EVAP) VALVE

AIR CLEANER

(i RESONATOR

POSITIVE CRANKCASE VENTILATION (PCV) VALVE

@@ EVAPORATIVE EMISSION (EVAP} PURGE CONTROL
SOLENOID VALVE

EVAPORATIVE EMISSION (EVAP) CONTROL CANISTER

EVAPORATIVE EMISSION (EVAP) CONTROL PURGE
DIAPHRAGM VALVE

@ EVAPORATIVE EMISSION (EVAP) TWO WAY VALVE

@) THREE WAY CATALYTIC CONVERTER (TWC)



Electrical Connections

—O‘@&

IGNITION INERTIA
SWITCH SWITCH

PGM-FI MAIN RELAY

STARTER
cuT
RELAY

BATTERY

To
IMMOBILIZER
UNIT

Sy

SOLENOID VALVE

"IAC VALVE
ALT

To ~—-
SPEEDOMETER

AT GEAR
FUSES POSITION SWITCH
(@ BATTERY (80 A)*

(2 ECU (ECM) (15 A)*
®1G (50 A)*
@ BACK UP (7.5 A)* =
(® With SRS model: No. 24 FUEL PUMP (15 A)
Without SRS model: No. 12 FUEL PUMP (15 A}
® ACG {15 A)**
@ No. 15 BACK UP LIGHTS (10 A}
No. 18 STARTER SIGNAL {7.5 A)
*: in the under-hood fuse/relay box
**: in the fuse holder (located at the under-dash fuse/relay boxj

EVAP PURGE CONTROL

~ 02SHTC

1G1

DISTRIBUTOR

-0~ -0—

LOCK-UP CONTROL —.‘__-
SOLENOID VALVE A

\ ATLSA™!
19~

*1
Abg ATLSB TR
LOCK-UP CONTROL e

SOLENOID VALVE B

*1: A/T
{cont’d)
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System Description

Electrical Connections {cont’d)

]

™
SENSOR

.5  GRAKE
SWITCH
IAT
IAT SENSOR
ECT
£or SENSOR
‘ IMMOBI.
IMMOBILIZER IMOCODE -~
uNIT
Scs L S| SERVICE
CHECK
G2 4B +B l?i bLc -r—o CONNECTOR
AXD (TXD/RXD)| = =
TXD
+B © DATA
gg\ é é COMPRESSOR o} lt-:'g:\l(NECTOR
CLUTCH
Q) 2L IRELAY [
RADIATOR | | CONDENSER e
FAN FAN ACC 7%
RELAY RELAY
h 4
ACS ﬁ3
RADIATOR CONDENSER
FAN FAN MAP
MOTOR MOTOR SENSOR
COMPRESSOR
M CLUTCH
EcT ac i\
swncpﬁ_ SWITCH_E_
- ECM CONNECTORS
A (26P) B (16P) D (22P)
I ) o 2
1121714 7]8/9]10 13 1]2[3]4]s5 7 112 T4[5]6[7]8]9[10]11
14]15]16 21]22]23]24] 26 910 13 12[13[ 11511 18] 1 2122
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Troubleshooting

Troubleshooting Guide

NOTE: Across each row in the chart, the systems that could be sources of a symptom are ranked in the order they should
be inspected starting with (D. Find the symptom in the left column, read across to the most likely source, then refer to the
page listed at the top of that column. If inspection shows the system is OK, try the next most likely system 2, etc.

PAGE FYSTEM PGM-FI

ENGINE OXYGEN x:ch;Fqul%z C%%?TST THROTTLE | TOPDEAD | INTAKEAIR | IGNITION

CONTROL SENSOR | PRESSURE |TEMPERATURE| POSITION CENTER  [TEMPERATURE|  PULSE

MODULE SENSOR SENSOR SENSOR SENSOR SENSOR SIGNAL
SYMPTOM 11-A-24 11-A-28, 44 11-A-30 11-A-32 11-A34 11-A-36 11-A-38 1-A-40
MALFUNCTION ~_ ! - ~_ | - ~_ ! - ~_! -~ ~_ ! - ~_ ! _ - ~_ ' _ -
INDICATOR LAMP (ML) Ooly | - | IS | - | (&) | (- | - | IS
TURNS ON [ FAREEEEN <N FARRITEEN SN FOERS A FARTEERN
MALFUNCTION } ) ~— - ~— - ~ - ~ ~— - ~
INDICATOR LAMP (MIL) YoFor » | Xecmnt | (3 - | -[6]- | -[7J- | -(8]- | (00— | -(O5])-
BLINKS ' ' ' RS FAN AN PN AT ST~ ST~

ENGINE WON'T START

DIFFICULT TO START
ENGINE WHEN COLD

®| e
@
S)
)

WHEN COLD
FAST IDLE
OUT OF SPEC

®
©

®
©

ROUGH IDLE
IRREGULAR
IDLING WHEN WARM
ENGINE SPEED
TOO HIGH
WHEN WARM
ENGINE SPEED
TOO LOW

@
©

Q)

WHILE
WARMING UP

®
©

FREQUENT
STALLING

AFTER
WARMING UP

®

MISFIRE OR
ROUGH
RUNNING

POOR FAILS
PERFOR- EMISSION
MANCE TEST

®
®
)

®

® @
® @

If the engine won't start and MIL doesn’t blink, first take 8 second of cranking to set DTC 8. If not go to step (.

*  If codes other than those listed above are indicated, count the number of blinks again. if the MIL is in fact blinking
these codes, replace the ECM.

If the MIL is on while the engine is running, connect the SCS short connector to the service check connector. If no
code is displayed (MIL stays on steady}), the back-up system is in operation.
Substitute a known-good ECM and recheck. If the indication goes away, replace the original ECM.

LOSS OF
POWER

®

*1: A/T model
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PGM-FI IDLE CONTROL FUEL SUPPLY
. EMISSION
VEHICLE LOCK-UP IDLE AIR OTHER OTHER INTAKE
CONTROL FUEL CONTROL
SPEED SOLENOID CONTROL IDLE INJECTORS FUEL AR SYSTEM
SENSOR VALVE CONTROLS SUPPLY
VALVE*"
11-A-42 11-A-43 11-A-51 11-A-48 11-A-68 11-A-61 11-A-82 11-A-88
~ |- ~ ! -
W | O | B

] ~
|

t
{

iy

~ ! _ -
/-m|\

“[d1-
-~ ~

®

®

CANCANCRNS)

CENCRNCRRORNS

©

®| ©

©

©
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Troubleshooting

Self-diagnostic Procedures

. When the Malfunction Indicator Lamp (MIL) has been reported on, check the Diagnostic Trouble Code (DTC) as fol-
lowing:

NOTE: You can also read DTCs with Honda PGM Tester connected to data link connector (5P).

1. Connect the SCS short connector to Service Check Connector as shown (The 2P Service Check Connector is located
under the dash on the passenger side of the car). Turn the ignition switch ON {lI).

DATA LINK
CONNECTOR (5P)

SERVICE CHECK
CONNECTOR {2P)

The illustration shows
LHD type. RHD type is
symmetrical.

SCS SHORT CONNECTOR
07PAZ - 0010100

2. Note the Diagnostic Trouble Code (DTC): The MIL indicates a code by the length and number of blinks. The MIL can
indicate multiple problems by blinking separate codes, one after another. Codes 1 through 9 are indicated by individ-
ual short blinks. Codes 10 through 41 are indicated by a series of long and short blinks. The number of long blinks
equals the first digit, the number of short blinks equals the second digit. Sometimes the first blink is difficult to see;
always count the blinks at least twice to verify the code.

MALFUNCTION
INDICATOR

Separate Problems:
Short

APL___n_ _n -~ =SeeDTC1
JUVL VYL U - See DTC 3
T VTV gee DTC 13
Long short
Mutltiple Problems:

S v =SeeDTC1and3
JUVL JUUVTL__JuvL =SeeDTC3and4d
T i e T TRTR e I

=See DTC 3 and 14
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Engine Control Module (ECM) Reset Procedure
NOTE: You can also reset the ECM with Honda PGM Tester.
1. Turn the ignition switch off.

2. Remove the BACK UP (7.5 A) fuse from the under-hood fuse/relay box for 10 seconds to reset the ECM.

BACK UP (7.5 A) FUSE

UNDER-HOOD
FUSE/RELAY BOX
Final Procedure (this procedure must be done after any troubleshooting)

1. Remove the SCS Short Connector.

NOTE: If the SCS short connector is connected and there are no DTCs stored in the ECM, the MIL will stay on
when the ignition switch is turned ON (l1).

2. Do the ECM Reset Procedure.
Known-Good ECM Substitution

The ECM is part of the immobilizer system. If you substitute a known-good ECM, the ECM will have a different immo-
bilizer code. In order for the engine to start, you must rewrite the immobilizer code with the Honda PGM Tester.

{cont’d)
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Troubleshooting

Self-diagnostic Procedures {(cont'd)

DIAGNQSTIC
TROUBLE SYSTEM INDICATED Page

CODE (DTC)
0 ENGINE CONTROL MODULE (ECM) 11-A-24
1 HEATED OXYGEN SENSOR (HO2S) 11-A-28
3 MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR 11-A-30
6 ENGINE COOLANT TEMPERATURE (ECT) SENSOR 11-A-32
7 THROTTLE POSITION (TP) SENSOR 11-A-34
8 TOP DEAD CENTER POSITION (TDC) SENSOR 11-A-36
10 INTAKE AIR TEMPERATURE (IAT) SENSOR 11-A-38
14 IDLE AIR CONTROL (IAC} VALVE 11-A-51
15 IGNITION PULSE SIGNAL 11-A-40
17 VEHICLE SPEED SENSOR (VSS) 11-A-42
19 LOCK-UP CONTROL SOLENOID VALVE A/B*! 11-A-43
11 HEATED OXYGEN SENSOR (HO2S) HEATER 11-A-44

*1: A/T model

e |[f codes other than those listed above are indicated, verify the code. If the code indicated is not listed above, replace the
ECM (see page 11-A-15).

o The MIL may come on, indicating a system prablem when, in fact, there is a poor or intermittent electrical connection.
First, check the electrical connections, clean or repair connections if necessary.
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ECM Removal

if the inspection for a particular code requires voltage or resistance checks at the ECM connectors, remove the passenger

kick panel. Pull the carpet back to expose the ECM. Unbolt the ECM bolt.
&3
Pl
/—‘“

T~

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

KICK
PANEL

;‘-‘a\ I
;“a\y\\m

"‘B W
»

o2

ECM
COVER

LHD type is shown, RHD type is symmetrical.

{cont’d)
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Troubleshooting

Self-diagnostic Procedures (cont’d)

When checking the ECM connector terminals, gently slide the sharp tester probe from the wire side into the connector
until it comes in contact with the terminal end of the wire.

DIGITAL CIRCUIT TESTER
Commercially available or
07411 - 0020000

ECM

SHARP TESTER PROBE

NOTICE

For testing at connectors, 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 force
insert the probe.

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

RUBBER SEAL TESTER PROBE

WIRE HARNESS

N
oo
I \

TERMINAL
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Engine Control Module Terminal Arrangement

ECM CONNECTOR A (26P}

1 2 4 7 8 9 10 13
INJ14 | INJ23 FLR MIL | ACC |ATLSB{ATLSA IGP1
14 15 16 21 22 23 24 26
IACV |IACV
PG2 | PG1 [02SHTC N P | PCS |IGPLS LG1
Wire side of female terminals
ECM CONNECTOR A (26P} .
NOTE: Standard battery voltage is 12 V.
Terminal Wire Terminal name Description Signal
number color
1 BRN INJ1 4 {No. 1 No. 4 FUEL Drives No. 1 No 4 fuel injectors | With engine running: pulses
INJECTOR)
2 RED INJ2 3 (No. 2 No. 3 FUEL Drives No. 2 No 3 fuel injectors
INJECTOR)
FLR (FUEL PUMP RELAY) Drives fuel pump relay 0 V for two seconds after turning
4 GRN/YEL | ignition switch ON {ll), then battery

voltage

MIL (MALFUNCTION

7 GRN/ORN | \\DICATOR LAMP)

Drives MIL

With MIL turned ON: 0 V
With MIL turned OFF: battery voltage

ACC (A/C CLUTCH RELAY)

Drives A/C clutch relay

With compressor ON: 0 V

circuit

8 RED With compressor OFF: battery voltage

. GRN/BLK ATLSB (LOCK-UP CONTROL | Drives lock-up control With lock-up ON: battery voltage
9 SOLENOID VALVE B) solenoid valve B With lock-up OFF: 0 V

1 YEL ATLSA (LOCK-UP CONTROL | Drives lock-up control With lock-up ON: battery voltage
10 SOLENOID VALVE A) solenoid valve A With lock-up OFF: 0 V
IGP1 (POWER SOURCE) Power source for the ECM With ignition switch ON (l1): battery
13 YEL/BLK control circuit voltage
With ignition switch OFF: 0 V
14 BLK PG2 (POWER GROUND) Ground for the ECM power Less than 1.0 V at all times
circuit
15 BLK PG1(POWER GROUND) Ground for the ECM power Less than 1.0 V at all times

O2SHTC (HEATED OXYGEN
SENSOR HEATER CON-

16 BLKAWHT TROL)

Drives heated oxygen sensor
heater

With ignition switch ON (Il): battery
voltage

With fully warmed up engine
running: 0 V

IACV N (IDLE AIR CONTROL

Drives IACV {negative side)

With engine running: pulses

21 ORN VALVE NAGATIVE SIDE)
22 BLK/BLU IACV P {IDLE AIR CONTROL Drives IACV (positive side) With engine running: pulses

VALVE POSITIVE SIDE)

PCS (EVAP PURGE CON- Drives EVAP purge control With engine running, engine coolant
23 RED TROL SOLENOID VALVE) solenoid valve below 75°C {167°F): battery voltage

With engine running, engine coolant
above 75°C (167°F): 0 V

IG PLS (IGNITION PULSE)
24 YEL/GRN

Sends ignition pulse

With ignition switch ON (I): 0 V
With engine running: about 4 V
(depending on engine speed)

26 BRN/BLK LG1 (LOGIC GROUND)

Ground for the ECM control
circuit

Less than 1.0 V at all times

*1AT

(cont'd)
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Troubleshooting

Engine Control Module Terminal Arrangement (cont’d)

ECM CONNECTOR B {16P)
1 2 3 4 5 7
IGP2 | ATPD3 | ACS | ATPPN| STS TDC
9 10 13
LG2 | ATPD4 VSS

ECM CONNECTOR B (16P)

Wire side of female terminals

NOTE: Standard battery voltage is 12 V.

Terminal Wire Terminal name Description Signal
number color
IGP2 (POWER SOURCE) Power source for the ECM With ignition switch ON {}): battery
1 YEL/BLK control circuit voltage
With ignition switch OFF: 0 V
ATPD3 (A/T GEAR POSI- Detects A/T gear position In position: 0 V
2%1 GRN/BLU | TION SWITCH) switch signal In any other position: battery
voltage
3 BLU/RED ACS (A/C SWITCH SIGNAL) | Detects A/C switch signal With A/C switch ON: 0 V
With A/C switch OFF: battery voltage
“ GRN ATPPN (A/T GEAR Detects A/T gear position in [N] or [P] position: 0 V
4 POSITION SWITCH) switch signal In any other position: battery voltage
STS (STARTER SWITCH Detects starter switch signal | With starter switch ON: battery
5 BLK/WHT | SIGNAL) voltage
With starter switch OFF: 0 V
7 GRN TDC (TDC SENSOR SIGNAL) | Detects TDC sensor signal With engine running: pulses
9 BRN/BLK LG2 (LOGIC GROUND) G.rou.nd for the ECM control Less than 1.0 V at all times
circuit
ATPD4 (A/T GEAR Detects A/T gear position In [Dd position: 0V
10%" GRN/BLK | POSITION SWITCH) switch signal In any other position: battery
voltage
VSS (VEHICLE SPEED Detects VSS signal With ignition switch ON (ll) and
13 BLU/WHT | SENSOR) front wheels turned: cycles0 V-5V
or battery voltage

*1: AT
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ECM CONNECTOR D (22P)

1 2 4 5 6 7 8 9 10 1"
VBU ‘IMOCODE DLC | ALTF | TPS | ECT | IAT | MAP | VCC1 | SG1
12 13 15 18 21 22
BKSW'|. SCS IGR 028 VCC2 | sG2
Wire side of female terminals
ECM CONNECTOR D (22P) X
NOTE: Standard battery voltage is 12 V.
Terminal Wire Terminal name Description Signal
number calor
VBU (VOLTAGE BACK UP) Power source for the ECM Battery voltage at all times
WHT/BLU trol circui
] (RHD: WHT/ control circuit
B.LK Power source for the DTC
memory
2 RED IMO CODE (IMMOBILIZER Detects Immobilizer signal
CODE)
4 LT BLU DLC (TXD/RXD}) Sends and receive Honda PGM With ignition switch ON {ll): about 5V
Tester signal
5 WHT/RED ALTF (ALTERNATOR FR Detects alternator FR signal With fully warmed up engine running:
/ SIGNAL) 0V -5V {depending on electrical load)
6 RED/BLK TPS (THROTTLE POSITION Detects TP sensor signal With throttle fully open: about 4.8V
SENSOR) With throttle fully closed: about 0.1V
ECT (ENGINE COOLANT Detects ECT sensor signal With ignition switch ON (ll): about
7 RED/WHT | TEMPERATURE SENSOR) 0.1 - 4.8V (depending on engine
coolant temperature)
IAT (INTAKE AIR TEMPERA- Detects IAT sensor signal With ignition switch ON (Il): about
8 RED/YEL TURE SENSOR) 0.1 - 4.8V (depending on intake air
. temperature)
MAP (MANIFOLD ABSOLUTE Detects MAP sensor signal With ignition switch ON (I): about 3V
9 RED/GRN PRESSURE SENSOR) During idling: about 1.5V
(depending on engine speed)
10 YEL/RED VCC1(SENSOR VOLTAGE) Power source for MAP sensor With ignition switch ON (11): about 5 V
11 GRN/WHT | SG1(SENSOR GROUND) Ground for MAP sensor Less than 1.0 V at all times
BK SW (BRAKE SWITCH) Detects brake switch signal With brake pedal released: 0 V
12 GRN/WHT With brake pedal depressed: battery
voltage
SCS (SERVICE CHECK Detects service check connector With the connector connected: 0 V
13 BRN SIGNAL) signal {the signal causing a DTC With the connector disconnected:
indication) about5V
15 BLU IG R (IGNITION PULSE Detects ignition pulse return With engine running: about 10 V
RETURN SIGNAL) signal {depending on engine speed)
02S (OXYGEN SENSOR) Detects oxygen sensor signal With throttie fully opened during idling
18 WHT/RED of fully warmed up engine: above 0.6 V
With throttle quickly closed: below 0.4 V
21 YEL/BLU VCC2 (SENSOR VOLTAGE) Power source for TP sensor With ignition switch ON (ll}: about 5V
With ignition switch OFF: 0 V
22 GRN/BLK SG2 {SENSOR GROUND} Sensor ground Less than 1.0 V at all times
*1AT

11-A-19



Troubleshooting

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 you go off the “map” anywhere but a “stop” symbol, you can easily get lost.

START Describes the conditions or situation to start a troubleshooting flowchart.
(bold type)
ACTION Asks you to do something; perform a test, set up a condition etc.

DECISION Asks you about the result of an action, then sends you in the appropriate troubleshooting direction.

STOP The end of a series of actions and decisions, describes a final repair action and sometimes directs you to
{bold type) an earlier part of the flowchart to confirm your repair.
NOTE:

e The term “Intermittent Failure” is used in these charts. It simply means a system may have had a failure, but it checks
out OK at this time. If the Malfunction Indicator Lamp (MIL) on the dash does not come on, check for poor connections
or loose wires at ali connectors related to the circuit that you are troubleshooting (see illustration below).

Most of the troubleshooting flowcharts have you reset the Engine Control Module {(ECM) and try to duplicate the
Diagnostic Trouble Code (DTC). If the problem is intermittent and you can’t duplicate the code, do not continue through
the flowchart. To do so will only result in confusion and, possibly, a needlessly replaced ECM.

“Open” and “Short” are common electrical terms. An open is a break in a wire or at a connection. A short is an acci-
dental connection of a wire to ground or to another wire. In simple electronics, this usually means something won't
work at all. In complex electronics (like ECM’s), this can sometimes mean something works, but not the way it's sup-
posed to.

TIGHT
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PGM-FI System

System Description

INPUTS ENGINE CONTROL MODULE (ECM) OUTPUTS

TDC Sensor
MAP Sensor

ECT Sensor Fuel-Injectors

Ignition Pulse Signal

Other Control Functionﬂ

IAT Sensor IFuel Injector Timing and Duratioﬂ PGM-FI Main Relay (Fuel Pump)
TP Sensor MIL

HO2S [Eectronic Idle Control | IAC Valve

VSS

A/C Compressor Clutch Relay
ICM

Starter Signal

ALT FR Signal

Air Conditioning Signal
A/T Gear Position Signal*’
Battery Voltage (IGN. 1}
Brake Switch Signal
Service Check Signal
Immobilizer signal

EVAP Purge Control Solenoid
Valve

Lock-up Control Solenoid Valve*?

HQ2S Heater

DLC

I Ignition Timing ControIJ

[ECM Back-up Functions 1

*1: A/T model

PGM-FI System
The PGM-FI system on this model is a sequential multiport fuel injection system.

Fuel Injector Timing and Duration

The ECM contains memories for the basic discharge durations at various engine speeds and manifold pressures. The
basic discharge duration, after being read out from the memory, is further modified by signals sent from various sensors
to obtain the final discharge duration.

Idle Air Control

Idle Air Control Valve {IAC Valve)

When the engine is cold, the A/C compressor is on, the transmission is in gear, the brake pedal is depressed, or the alter-
nator is charging, the ECM controls current to the IAC Valve to maintain the correct idle speed.

ignition Timing Control
The ECM contains memories for basic ignition timing at various engine speeds.

Other Control Functions
1.” Starting Control
When the engine is started, the ECM provides a rich mixture by increasing fuel injector duration.

2. Fuel Pump Control
o When the ignition switch is initially turned ON (ii), the ECM supplies ground to the PGM-FI main relay that supplies
current to the fuel pump for two seconds to pressurize the fuel system.
® When the engine is running, the ECM supplies ground to the PGM-FI main relay that supplies current to the fuel pump.
® When the engine is not running and the ignition is ON (ll), the ECM cuts ground to the PGM-FI main relay which
cuts current to the fuel pump.

{cont'd)
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PGM-FI System

System Description (cont’d)

3.

Fuel Cut-off Control

e During deceleration with the throttle valve closed, current to the fuel injectors is cut off to improve fuel economy at
speeds over 990 rpm (min-1}.

e Fuel cut-off action also takes place when engine speed exceeds, 6,900 rpm (min-'), regardless of the position of the
throttle valve, to protect the engine from over-revving.

A/C Compressor Clutch Relay
When the ECM receives a demand for cooling from the air conditioning system, it delays the compressor from being
energized, and enriches the mixture to assure smooth transition to the A/C mode.

Evaporative Emission (EVAP) Purge Control Solenoid Valve
When the engine coolant temperature is below 75°C (167°F), the ECM supplies a ground to the EVAP purge control
solenoid valve which cuts vacuum to the EVAP purge control canister.

ECM Fail-safe/Back-up Functions

1.

Fail-safe Function
When an abnormality occurs in a signal from a sensor, the ECM ignores that signal and assumes a pre-programmed
value for that sensor that allows the engine to continue to run.

Back-up Function
When an abnormality occurs in the ECM itself, the fuel injectors are controlled by a back-up circuit independent of the
system in order to permit minimal driving.

Self-diagnosis Function [Malfunction Indicator Lamp (MIL}

When an abnormality occurs in a signal from a sensor, the ECM supplies ground for the MIL and stores the code in
erasable memory. When the ignition is initially turned ON (I}, the ECM supplies ground for the MIL for two seconds
to check the MIL bulb condition.

Two Trip Detection Method

To prevent false indications, the “two trip detection method” is used for the HO2S self-diagnostic functions. When an
abnormality occurs, the ECM stores it in its memory. When the same abnormality recurs after the ignition switch is
turned OFF and ON (ll) again, the ECM informs the driver by lighting the MIL. )

However, to ease troubleshooting, this function is cancelled when you short the service check connector. The MIL will
then blink immediately when an abnormality occurs.
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A system was adopted which has a TDC sensor to monitor the top dead centers of all cylinders. Only the TDC sensor sig-
nals are used to control fuel injection time and ignition time.

A light emitting diode sends light through the slits of a rotor plate built into the distributor. Due to the rotation of the rotor
plate, the emitted light is repeatedly interrupted and passed through to a light receiving diode. The light receiving diode
converts these changes into ON and OFF voltage pulses which are input into the ECM.

TOC
SENSOR TDC SENSOR

ROTOR PLATE
LIGHT

EMITTING - SLIT —»
DIODE

ECM

RECEIVING
DIODE |

After every second TDC signal, fuel is injected one time (groupwise fuel injection method). When starting the engine, the
necessary amount of fuel is injected simultaneously into each cylinder at every TDC signal to improve starting characteris-
tics. For better performance during acceleration, the necessary amount of fuel is injected additionally into the cylinders at
the time when they normally would receive no fuel.

TDC SIGNAL JL_I1 'L I N [ [ 11 'L

Injection Injection Injection Injection

No. 1 CYL STROKE |Combustion| Exhaust /J Intake  Compression|Combustion| Exhaust Intake  Compression|

71 ] /1
No. 3 CYL STROKE Compression Combustion| Exhaust Intake CompressionjCombustion| Exhaust Intake

Wl
f
No. 4 CYL STROKE Intake Compression[Combustion| Exhaust Intake  Compression[.Combustion| Exhaust
A A
No. 2 CYL STROKE Exhaust | Intake Compression/Combustion[/{ Exhaust | Intake Compression| Combustion
L L

{Example shows injection pattern during normal operation.)
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PGM-FI System

Engine Control Module (ECM) ’

The Malfunction Indicator Lamp
(MIL) never comes on {even for
two seconds) after ignition is
turned on {il).

Check the fuse:
Turn the ignition switch ON (Il).

Gs the low oil pressure light on?

YES

Check the engine starting:
Try to start the engine.

( Does the engine start?

YES

Check the MIL:

1. Turn the ignition switch OFF.

2. Connect the ECM connector
terminal A7 to body ground.

3. Turn the ignition switch ON (II).

Is the MIL on?

-

YES

Substitute a known-good ECM
and recheck (see page 11-A-13
for immobilizer information). If
symptom/indication goes away,
replace the original ECM.

11-A-24

NO

NO

NO

— Repair short in the wire
between No. 15 BACK UP
LIGHTS {10 A) fuse and gauge
assembly.

— Replace No. 15 BACK UP
LIGHTS (10 A} fuse.

Check for an open in the wires

(PG1, PG2 lines):

1. Turn the ignition switch OFF,

2. Turn the ignition switch ON
(in.

3. Measure voltage between body
ground and ECM connector ter-
minals A14, A15.

:

Is there less than 1.0 V?

YES

Substitute a known-good ECM
and recheck (see page 11-A-13 for
immobilizer information). If
symptom/indication goes away,
replace the original ECM.

ECM CONNECTOR A (26P)

NOTE: If this symptom is intermittent, check for a loose No. 15 BACK UP LIGHTS (10 A}
" fuse in the under-dash fuse/relay box, a poor connection at ECM terminal A7, or an inter-
mittent open in the GRN/ORN wire between the ECM (A7) and the gauge assembly.

112 4 7|18{9]|10

13

/

14|15 |16 21(22( 2324

26

Wire side of female terminals

PG2
(BLK) PG1
= {BLK)

NO Repair open in the wire(s) between
ECM (A14, A15) and G101 that had
—l more than 1.0 V.

:ECM CONNECTOR A (26P)
MIL (GRN/ORN)
112 4 7 8|9 |10 13
14115 [16 nj22{23|2¢ 26

— Replace the MIL bulb.

— Repair open wire between
the ECM (A7) and the gauge
assembly.

|



The Malfunction Indicator Lamp
{MIL) stays on or comes on after

two seconds.

Check the inertia switch:
Press the inertia switch button.

|

< Does the MIL remain on?

YES

Check the inertia switch:

1. Disconnect the inertia switch
3P connector. .

2. Connect the inertia switch 3P
connector terminals No. 1 and
No. 3 with a jJumper wire.

[
< Does the MIL remain on?

YES

Check for a Diagnostic Trouble

Code (DTC):

1. Connect the SCS short con-
nector to the service check
connector (see page 11-A-12).

2. Turn the ignition switch ON (Il).

< Does the MIL indicate any DTC?

NO

Check the engine starting:

1. Remove the SCS short con-
nector from the service check
connector.

2. Try to start the engine.

< Did the engine start?

NO

W

{To page 11-A-26)

NO

NO

YES

YES

Intermittent failure, system is OK
at this time.

Replace the inertia switch.

INERTIA SWITCH 3P CONNECTOR

161 [1 3 | INERTIA SWITCH
{BLK/YEL) (BLK/RED)
JUMPER WIRE

Wire side of female terminals

NOTE:

*+Wh

en there is no code stored, the MIL will stay on if the service check connector is shorted

and the ignition switch is ON (ll).
- If this symptom is intermittent, check for:

A loose ECU (ECM) (15 A) fuse in the under-hood fuse/relay box.
A loose No. 24 (without SRS model: No. 12) FUEL PUMP {15 A) fuse in the under-

dash fuse/relay box.

connector.

assembly.

Go to troubleshooting guide (see
page 11-A-10).

Check the ECM output voltage

(SCS line):

1. Turn the ignition switch OFF.

2. Turn the ignition switch ON (Il).

3. Measure voltage between
ECM connector terminais D13
and body ground.

< Is there approx. 5 V?

NO

Repair short in the wire between
the ECM (D13} and the service
check connector.

An intermittent short in the BRN wire between the ECM (D13) and the service check

An intermittent open in the BLK wire between the service check connector and G401.
An intermittent short in the GRN/ORN wire between the ECM (A7) and the gauge

An intermittent short in the YEL/RED wire between the ECM (D10) and the MAP sensor.
An intermittent short in the YEL/BLU wire between the ECM (D21) and the TP sensar.

ECM CONNECTOR D (22P)
— T
1,2 4,567 8)9|10|11
12{13 15 18 21|22
Vv SCS Wire side of
<~ (BRN) female terminals

]

Check for an open in the wire {SCS

line):

1. Connect the SCS short con-
nector to service check con-

| nector (see page 11-A-12).

2. Measure voltage between
ECM connector terminals D13
and body ground.

{To page 11-A-26)  (cont'd)

YES

11-A-25



PGM-FI System

Engine Control Module (ECM) (cont’d)

(From page 11-A-25)

¥

Check the fuse:
Inspect ECU (ECM) (15 A) fuse in
the under-hood fuse/relay box.

<

Is the fuse OK?

YES

Check the fuse:

Inspect the No. 24 (without SRS
model: No. 12) FUEL PUMP (15 A)
fuse in the under-dash fuse/
relay box.

Is the fuse OK?

YES

Check for a short in the sensors:
1. Turn the ignition switch ON (Il).
2. Disconnect the 3P connector

of each sensor one at a time:

* MAP sensor

- TP sensor

< Does the MIL remain on?

YES

(To page 11-A-27)

11-A-26

NO

NO

NO

Repair open in the wire between
the ECM (D13) and the service
check connector.

*NOTE: After repair, disconnect the SCS
short connector, test-drive the car, and

recheck the MIL for a code.

— Repair short in the wire
between the ECU (ECM) (15
A) fuse and the PGM-Fl main
relay.

— Replace ECU (ECM]} (15 A) fuse.

Repair short in the wire between
the ECM (A7) and the MIL.

— Repair short in the wire
between under-dash fuse/
relay box and the PGM-FI main
relay.

-— Replace No. 24 (without SRS
model: No. 12) FUEL PUMP
(15'A) fuse.

Replace the sensor that caused
the light to go out.

YES

YES

(From page 11-A-25)

Is there approx. 5 V?

>

NO

Check for a short in the wire (VL

line):

1. Remove the SCS short con-
nector from the service check
connector.

2. Turn the ignition switch OFF,

3. Disconnect ECM connector A
(26P) from the ECM.

4. Turn the ignition switch ON
(.

Is the MIL on?

NO

Substitute a known-good ECM
and recheck (see page 11-A-13
for immobilizer information). If
symptom/indication goes away,
replace the original ECM.




&

(From page 11-A-26)

vcel
ECM CONNECTOR D (22P) {YEL/RED)
Check for a short in the wires
1|2 4|5|6(7|8;9[10/MN"
{VCC1, VCC2 lines):
1. Turn the ignition switch OFF. 12(13 15 18 21|22
2. Disconnect ECM connector D Vee2
(22P) from the ECM. YEL/B
3. Check for continuity between (YEL/BLU)
body ground and ECM con- Wire side of
nector terminais D10 and D21 . female terminals
individually. — L
— Repair short in the wire
YVES between the ECM (D10) and
N the MAP sensor.
?
< Is there continuity — Repair short in the wire
NO between the ECM (D21) and
the TP sensor.
ECM CONNECTORS
Check for an open in the wires IGP1 B (16P)
(IGP1, IGP2 lines): A (26P) (YEL/BLK) IGP2 (YEL/BLK)
1. Disconnect the fuel injectors,
EVAP purge contral solenoid |
valve, HO2S, distributor and 1|2 4 718(910 13 112345 7
IAC valve connectors.
2. Turn the ignition switch ON (il). 14[15 |16 2112223 24 26 9|10 13
3. Measure voltage between body
ground and ECM connector ter- Wire side of female terminals
minals A13, B1 individually. =
— Repair open in the wire(s)
NG between ECM (A13, B1) and
PGM-FI main relay.
?
< Is there battery voltage? — Check for poor connections or
YES loose wires at the PGM-FI main
relay.
Check for an open in the wires
{LG1, LG2 lines):
1. Reconnect all the sensor con- | —
nectors. 12 4 7 8|9 (10 13 12314 |5 7
2. Reconnect ECM connector D
(22P) to the ECM. : 14 (15|16 21|22 |23 | 24 26 9|10 13
3. Turn the ignition switch ON (l1).
4. Measure voltage between body LG1 LG2
ground and ECM connector ter- (BRN/BLK) (BRN/
minals A26, B9 individually. Il 1 BLK)
NO Repair open in the wire(s)
< Is there less than 1.0 V? between the ECM (A26, B9} and
G101.

YES

Substitute a known-good ECM
and recheck (see page 11-A-13
for immobilizer information). If
symptom/indication goes away,
replace the original ECM.

11-A-27



PGM-FI System

Heated Oxygen Sensor (HO2S)

:EL:I_D]: :EI]: The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 1: A problem in the
-7 ~ -7~ Heated Oxygen Sensor (HO2S) circuit.

The Heated Oxygen Sensor (HO2S) detects the oxygen content in the exhaust gas and signals the ECM. In operation, the
ECM receives the signals from the sensor and varies the duration during which fuel is injected. To stabilize the sensor’s
output, the sensor has an internal heater. The HO2S is installed in the exhaust manifold.

SENSOR AIR-FUEL RATIO
ZIRCONIA TERM I
ELEMENT INALS /

——
HEATER
HEATER
TERMINALS RICH < AIR - LEAN
FUEL
RATIO

— The MIL has been reported on.

— With the SCS short connector
connected (see page 11-A-12),
code 1 is indicated.

FProblem verification:

1. Do the ECM Reset Procedure
(see page 11-A-13).

2. Start the engine. Hold the
engine at 3,000 rpm (min-*)
with no load (in Park or neu-
tral) until the radiator fan
comes on, then let it idle for at
least one minute before test-
driving.

3. Connect the SCS short connec-
tor to the service check con-
nector (see page 11-A-12).

4. Test-drive A/T in [2] position,

M/T in 4th gear.
Starting at 1,600 rpm (min-"),
accelerate using wide open
throttle for at least 5 seconds.
Then decelerate for at least 5
seconds with the throttle
completely closed.

Intermittent failure, system is OK
Does the MIL blink and does it NO at this time. Check for poor con-
indicate code 1? nections or loose wires between
the HO2S and the ECM.

YES

Check the fuel pressure:
1. Inspect fuel pressure (see
page 11-A-68).

[

< Is it normal? NO Go to page 11-A-61 Fuel Supply
) : System.

l YES
(To page 11-A-28)

11-A-28



{From page 11-A-28)

Check the ECM input voltage:

1. Start the engine. Hold the
engine at 3,000 rpm (min-")
with no load {in Park or neu-
tral) until the radiator fan
comes on, then let it idie for at
least one minute before test-
driving.

2. Measure voltage between
ECM connector terminals D18
and A26.

3. Open the throttle wide open,
then quickly release it.

Is the voltage above 0.6 V at
wide open throttle to 4,500 rpm
(min-y and below 0.4 V when
the throttle is quickly released
from 4,500 rpm {min~")?

NO

Check the HO2S:

1. Turn the ignition switch OFF.

2. Disconnect the 4P connector
from the HO2S.

3. At the HO2S harness side,
connect the battery positive
terminal to terminal No. 3 and
battery negative terminal to
terminal No. 4.

4. Start the engine.

5. After two minutes, measure
voltage between HOZ2S 4P con-
nector terminals No. 1 and
No. 2.

Is the voltage above 0.6 V at
wide open throttle to 4,500 rpm
{min-") and below 0.4 V when
the throttle is quickly released
from 4,500 rpm (min-)?

YES

Repair open or short in the wire
ECM (D18) and the HO2S.

ECM CONNECTORS

A (26P)

D (22P)

4 7,8 710

13

14

16 2122123 |24

26

12

YES

NO

LG1
(BRN/BLK])

HO2S
(WHT/RED)

Substitute a known-good ECM
and recheck (see page 11-A-13
for immobilizer information). if
symptom/indication goes away,
replace the original ECM.

Replace the HO2S (see page 11-
A-47).

©

Wire side of
female terminals

HO2S 4P CONNECTOR

Terminal side of
male terminals

11-A-29



PGM-FI System

Manifold Absolute Pressure (MAP) Sensor

B S
- | ~ -~ | ~

The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 3: An electrical prob-
lem in the Manifold Absolute Pressure (MAP} Sensor circuit.

The MAP sensor converts manifold absolute pressure into electrical signals and inputs the ECM.

— The MIL has been reported on.

— With the SCS short connector
connected (see page 11-A-12),
code 3 is indicated.

T

Problem verification:

1. Do the ECM Reset Procedure
(see page 11-A-13).

2. Start the engine and allow it

OUTPUT

SENSOR VOLTAGE
UNIT w 3.5}
N 3.0}

5 10

o 1dle ) 15 20 25 30 (in. Hg) GAUGE
i T 100 200 300 400 500 600 700 (mm Hg) READING
s NO Intermittent failure, system is OK
<(I:Sotdh683“7/m' on and does it indicate 7| at this time (test-drive may be ECM CONNECTOR D (22P)
) necessary). Check for poor con-
YES nections or loose wires between veet sG1
the MAP sensor and the ECM. (YEL/RED) {GRN/WHT)
Check the ECM output voltage — .
{VCC1 line):
1. Turn the ignition switch OFF. 112 4/5/6]7|8/910Mn
2. Turn the ignition switch ON (i), 12113 15 18 21|22
3. Measure voltage between ECM -
connector terminals D10 and Wire side of female
D11. terminals
Substitute a known-good ECM
NO and recheck {see page 11-A-13 for
< Is there approx. 5 V? immobilizer information). If
symptom/indication goes away,
YES replace the original ECM.
MAP SG1
{RED/GRN) (GRN/WHT)
Check the ECM output voltage 1|2 4|5 /6|7(8(9]10/11
{MAP line):
Measure voltage between ECM 12]13 15 18 2|22
connector terminals D9 and D11.
J Substitute a known-good ECM
YES and recheck (see page 11-A-13 for MAP SENSOR 3P CONNECTOR
( Is there approx. 3 V? immobilizer information). If
symptom/indication goes away,
NO replace the original ECM. Wire side
of female
terminals 1 2 3
Check for an open in the wire (SG1
YES line):
Is there approx. 5 V? Measure voltage between MAP veet
sensor 3P connector terminals No. (YEL/RED). SG1
NO 1and No. 2. » V) (GRN/WHT)
NO Repair open in the wire between

{To page 11-A-31)

11-A-30

< Is there approx. 5 V?

YES
\g/

(To page 11-A-31)

the ECM (D11) and the MAP sen-
sor.




< Is there continuity?

NO

Substitute a known-good ECM
and recheck {see page 11-A-13 for
immobilizer information). If
symptom/indication goes away,
replace the original ECM.

Repair short in the wire between
the ECM {D9) and the MAP sensor.

&
ECM CONNECTOR D (22P)
MAP SG1
{(From page 11-A-30) {From page 11-A-30) {RED/ (GRN/
‘? GRN) WHT)
112 4|5 6789 (10(11
12113 15 18 21122
Check the MAP sensor: Check for an open in the wire s £ 1 I inal
1. Turn the ignition switch OFF. (MAP line): Wire side of female terminals
2. Disconnect the 3P connector 1. Tgrn the ignition switch OFF. MAP SENSOR 3P CONNECTOR
from the MAP sensor. 2. Disconnect 3P connector from
3. Turn the ignition switch ON {I}). the MAP sensor.
4. Measure voltage between ECM 3. Turn the ignition switch ON (ll).
connector terminals D9 and 4. Measure voltage between Wire side
D11. MAP sensor 3P connector ter- of female
minals No. 2 and No. 3. terminals | 1 2 3
YES
< Is there approx. 5 V? >—— Replace the
MAP sensor. 5G1 MAP
NO (GRN/WHT) | (\/\] (RED/GRN}
Check for an open in the wire < Is there approx. 5 V? NO Repair open in the wire between
eck 10 pen in T the ECM (D9) and the MAP sensor.
(VCC1 line):
Measure voltage between MAP YES
sensor 3P connector terminal No. 1
and body ground. ' r Replace the MAP sensor.
1 2 3
NO Repair open in the wire between
Is there approx. 5 V? the ECM (D10) and the MAP sen- veet
sor. Vv
YES {YEL/RED) (¥
Check for a short in the wire 0
(MARP line): MAP
1. Turn the ignition switch OFF. (RED/GRN)
2. Disconnect ECM connector D
(22P) from the ECM. 112 4(5(6|7 8|9 |101
3. Check for continuity between 12113 15 18 120 22
ECM connector terminal D9
and body ground.
YES

11-A-31



PGM-FI System

Engine Coolant Temperature (ECT) Sensor

-~

"B -]
-~ 1 ~ -~ ]

The ECT sensor is a temperature dependent resistor (thermistor). The resistance of the thermistor decreases as the engine

coolant temperature increases as shown below.

— The MIL has been reported on.

— With the SCS short connector
connected (see page 11-A-12),
code 6 is indicated.

Problem verification:

1. Do the ECM Reset Procedure
{see page 11-A-13).

2. Turn the ignition switch ON (l1).

Is the MIL on and does it indicate
code 67

YES

Check the sensor resistance:

1. Start the engine. Hold the
engine at 3,000 rpm {min-")
with no load (in Park or neutral)
until the radiator fan comes on,
then letit idle.

2. Turn the ignition switch OFF.

3. Disconnect the 2P connector
from the ECT sensor.

4. Measure resistance between
the 2 terminals on the ECT sen-
sor.

Is there 200 - 400 Q?

-

YES

Check the ECM output voltage

{ECT line):

1. Turn the ignition switch ON
(1. ‘

2. At the engine harness side,
measure voltage between the
ECT sensor 2P connector ter-
minal No. 1 and body ground.

Is there approx. 5 V?

NO

(To page 11-A-33)

11-A-32

NO

NO

YES

THERMISTOR

The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 6: A problem in the
~ Engine Coolant Temperature (ECT) Sensor circuit.

RESISTANCE

kQ)

Intermittent failure, system is QK
at this time (test-drive may be
necessary}. Check for poor con-
nections or loose wires between
the ECT sensor and the ECM.

Replace the ECT sensor.

Check for an open in the wire (SG2
line):

Measure voltage between the
ECT sensor 2P connector termi-

nals No. 1 and No. 2.

I

( Is there approx. 5 V?

YES

NO

Substitute a known-good ECM
and recheck (see page 11-A-13 for
immobilizer information). If
symptom/indication goes away,
replace the original ECM.

0s A~
4 32 68104140176 212 248 ¢ °F)
-20 0 20 40 60 80 100 120 ( C)

ENGINE COOLANT TEMPERATURE:

ECT SENSOR 2P CONNECTOR

©

Terminal side of male terminals

ECT SENSOR 2P CONNECTOR

ECT
(RED/WHT)

Wire side of
female terminals

@
T

ECT (RED/WHT)}

®

S$G2 (GRN/BLK)

Repair open in the wire between
the ECM (D22) and ECT sensor.




(From page 11-A-32)

Check for an open in the wire (ECT
line);

Measure voltage between ECM
connector terminal D7 and body
ground.

( Is there approx. 5 V?

NO

Check for a short in the wire (ECT

fine}:

1. Turn the ignition switch OFF.

2. Disconnect ECM connector D
(22P) from the ECM.

3. Check the continuity between
ECM connector terminal D7
and body ground.

< Is there continuity?

NO

Substitute a known-good ECM
and recheck (see page 11-A-13 for
immobilizer information). If
symptom/indication goes away,
replace the original ECM.

YES

ECM CONNECTOR D (22P)

L

ECT (RED/WHT]}
[
Repair open in the wire between 112 4 6|7 9|10 n
the ECM (D7} and ECT sensor. 12113 15 18 21)22
Wire side of
female terminals
ECT (RED/WHT)
[ A
Repair short in the wire between 1)2 4 67 9jon
the ECM (D7) and ECT sensor. 12113 15 18 2122

L

11-A-33



PGM-Fl System

Throttle Position (TP) Sensor

-

The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 7: A problem in the
~ Throttle Position {TP) Sensor circuit.

The TP sensor is a potentiometer. It is connected to the throttle valve shaft. As the throttle position changes, the throttle

position sensor varies the voltage signal to the ECM. BRUSH
outPUT 5[ HOLDER
— The MIL has been reported on. VOLTAGE (V} , }_. BRUSH
— With the SCS short connector
connected (see page 11-A-12), 3— '
code 7 is indicated. 2 ] RESISTOR
T C::l
Probiem verification: 1= THROTTLE J
1. Do the ECM Reset Procedure 1 OPENING 5 g
(see page 11-A-13). IDLE FULL THROTTLE =
2. Start the engine.
— T Intermittent failure, system is OK TERMINAL
Is the MIL on and does it indicate NO at this time (test-drive may be
<code 77 I y}. Check for poor con- INNER
§ nections or loose wires between BUSH
YES the TP sensor and the ECM.
Check the sensor output voltage:
1. Turn the ignition switch OFF.
2. Turn the ignition switch ON
{I1). ECM CONNECTOR D (22P)
3. Measure voltage between ECM TPS (RED/BLK)
connector terminals D6 and
D22. 112 4151617189101
T 1213 15 18 21|22 @
Is the voltage approx. 0.5V at full .
close throttglje, a‘:}z approx. 4.5V at Substitute a known-good ECM S$G2 (GRN/BLK)
full open throttle? YES _and recl}e_ck (se_e page 11-.A-13 for Wire side of female terminais
NOTE: There should be a smooth 'mmOb'“z.er information). I
transition as the throttle is symptom/indication goes away,
depressed replace the original ECM.
j NO TP SENSOR 3P CONNECTOR 1 2 3
Check the TP circuit: o vece2
1. Turn the ignition switch OFF. ‘f’V"e 'S'de of (YEL/BLU)
2. Disconnect 3P connector from emale terminals V
the TP sensor. Y
3. Turn the ignition switch ON (I1). ECM CONNECT =
4. At the engine harness side, ECTOR D (22P) —
measure voltage between the 112 415 (6|7 |8{9]10|1
TP sensor 3P connector termi- Check for an open in the wire 12|13 15 18
21| 22
nal No. 3 and body ground. (VCC2 line): — 1
I NO Measure voltage between ECM ere.s|de of female
Is there approx. 5 V? connector terminal D21 and body terminals VCC2 (YEL/BLU)
ground.
YES I =
YES

(To page 11-A-35)

11-A-34

<

Is there approx. 5 V?

Repair open in the wire between
the ECM (D21) and TP sensor.

| no

Substitute a known-good ECM
and recheck (see page 11-A-13 for
immobilizer information). If
symptom/indication goes away,
replace the original ECM.




{From page 11-A-34)

TP SENSOR 3P CONNECTOR
Check for an open in the wire (SG2
line);
At the engine harness side, mea-
sure voltage between the TP sen-
sor 3P connector terminals No. 1 1 2 3
and No. 3.
SG2
NO {GRN/BLK) vCcC2
" Repair open in the wire between V (YEL/BLU)
?
Is there approx. 5 V? the ECM (D22) and TP sensor. =
YES Wire side of female
terminals
Check for a short in the wire (TPS
line):
1. Turn the ignition switch OFF. . ECM CONNECTOR D (22P)
2. Disconnect 3P connector from
the TP sensor. TPS (RED/BLK)
3. Disconnect ECM connector D
(22P) from the ECM. 12 4(5(6{7]8/9710/ 1
4. Check for continuity between 1213 15 18 21| 22 @
ECM connector terminal D6
and body ground. Wire side of
female terminals
< Is there continuity? YES Repair short in the wire between =
) the ECM (D6) and TP sensor.
NO ECM CONNECTOR D (22P)
TP SENSOR 3P CONNECTOR
Check for an open in the wire (TPS
line): ——{)—:'TPS (RED/BLK)
Check for continuity between 2]+ s8] 7]s]3]w[n
ECM connector terminal D6 and B 18 e
tmh:en;l'lPNzer;sor 3P connector ter- . Wire side of Wire side of fomale
i female terminals TPS (RED/  terminals
BLK)
. YES |
Is there continuity? l Replace the throttle body.
NO

Repair open in the wire between
the ECM (D6} and TP sensor.

11-A-35



PGM-FI System

TDC Sensor
- (8-

The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 8: A problem in the

[ Top Dead Center (TDC) Sensor circuit.

The TDC Sensor determines ignition timing and fuel injection timing. The TDC Sensor is built into the distributor.

— The MIL has been reported on.

— With the SCS short connector
connected (see page 11-A-12),
code 8 is indicated.

Problem verification:

1. Do the ECM Reset Procedure
(see page 11-A-13).

2. Turn the ignition switch START
() position for at least 8 sec-
onds.

Is the MIL on and does it indi-
cate code 8?

YES

NO

[ TDC
SENSOR

D

frae

(_h

I

ROTOR

Intermittent failure, system is OK
at this time (test-drive may be

Check for an open in the wire

(LG1 line):

1. Turn the ignition switch OFF.

2. Disconnect the 7P connector
from the distributor.

3. Check for continuity between
body ground and the distribu-
tor 7P connector terminals

No. 1.
|

< Is there continuity?

YES

Check for an open in the wire (IGP

line):

1. Turn the ignition switch ON (il}.

2. Measure voltage between the
distributor 7P connector ter-
minals No. 1 and No. 2.

NO

T Y).

Check for poor connections or
loose wires between the distribu-
tor and the ECM.

Repair open in the wire between

the distributor and G101, DISTRIBUTOR 7P CONNECTOR

{;azsaﬁrs\sm

LG1
(BRN/BLK)

Wire side of female terminals

l

Is there battery voltage?

YES

(To page 11-A-37)

11-A-36

NO

Repair open in the wire between
the PGM-FI main relay and distri-

butor. [112]3]4/5][6]7]

LG1 @ IGP1
{BRN/BLK) (YEL/BLK)



&
(From page 11-A-36) DISTRIBUTOR 7P CONNECTOR
[1]2]3]a]s]6]7]
Check the ECM output voltage
(TDC line): TDC
Measure voltage between the (ORN/BLU)

distributor 7P connector termi-
nals No. 3 and body ground.

< Is there approx. 5 V?
YES
Check the TDC sensor:

1. Turn the ignition switch OFF.

2. Reconnect the 7P connector
to the distributor.

3. Turn the ignition switch ON (I}

4. Slowly rotate crankshaft coun-
terclockwise and measure
voltage between ECM connec-
tor terminals B7 and A26.
NOTE: Do not start the engine.

Does voltage pulse 0 V and
approx. 5 V?

<

YES

Substitute a known-good ECM
and recheck {see page 11-A-13 for
immobilizer information). If
symptom/indication goes away,
replace the original ECM.

NO

NO

Check for a short in the wire (TDC
line}:

Wire side of female

1. Turn the ignition switch OFF. terminals
2. Disconnect ECM connector D
(22P) from the ECM.
3. Check for continuity between | ! I 2 | 3|45 l 6 | 7—I
the distributor 7P connector {
te(r)mr:(r;als No. 3 and body ToC
ground. (ORN/BLU}
YES - . .
- Repair short in the wire between
?
< Is there continuity? the distributor and ECM (B7).
NO DISTRIBUTOR 7P CONNECTOR
|
Check for an open in the wire (TDC l 1 J 2 1 3J 4 Ls ) 6 ’ 7]
line):
Check for continuity between ECM TDC Wire side
connector terminal B7 and distri- (ORN/BLU) of female
butor 7P connector terminal No. 3. terminals
l ECM CONNECTOR
NO D (22p)
( Is there continuity? TDC {GRN)
—
YES 1/2(3[4]5 7
910 13
Substitute a known-good ECM Wire side of female
and recheck (see page 11-A-13 for terminals
immobilizer information). If i . i
symptom/indication goes away, L Repal.r open in the wire between
replace the original ECM. the distributor and ECM (B7).
ECM CONNECTORS
TDC B (16P)
A (26P)
1|2 4 7/8|9]|10
14 15| 16 21{22)|23 |24

LG1 (BRN/BLK)

Replace the distributor ignition
housing (see section 4).

11-A-37



PGM-FI System

Intake Air Temperature (IAT) Sensor

\@' - \-m/
- ] ~ -~ | ~

The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 10: A problem in the
Intake Air Temperature (IAT) Sensor circuit.

The ECT sensor is a temperature dependent resistor {thermistor). The resistance of the thermistor decreases as the air
temperature increases as shown below.

— The MIL has been reported on.

— With the SCS short connector
connected (see page 11-A-12),
code 10 is indicated.

Problem verification:

1. Do the ECM Reset Procedure
{see page 11-A-13).

2. Turn the ignition switch ON (l1).

Is the MIL on and does it indicate
code 10?7

RESISTANCE (k)

101\

THERMISTOR

Intermittent failure, system is OK

YES

Check the sensor resistance:

1. Turn the ignition switch OFF.

2. Disconnect 2P connector from
the IAT sensor.

3. Measure resistance between
the 2 terminals on the IAT sen-
sor.

NOTE: You may need to
remove the IAT sensor to
access the terminals.

< Is there 0.4 - 4.0 kQ?

YES

Check the ECM output voltage

({1AT line}:

1. Turn the ignition switch ON (Il).

2. At the engine harness side,
measure voltage between |AT
sensor 2P connector terminal
No. 2 and body ground.

(To page 11-A-39)

11-A-38

oad, - v >
-4 32 68 104 176 212 248 (°F)

~20 0 20 40 60 B0 100 120 (°C)
INTAKE AIR TEMPERATURE

IAT SENSOR 2P CONNECTOR

NO at this time (test-drive may be
r y). Check for poor con-
nections or loose wires between 1 2
the IAT sensor and the ECM.
Terminal side of male
terminals
IAT SENSOR 2P CONNECTOR
|
1 2
IAT (RED/YEL)
Wire side of female
NO terminals

Replace the IAT sensor.




IAT SENSOR 2P CONNECTOR

(Fram page 11-A-38)
—

l Check for an open in the wire 1 2
YES (SG2 line):
< Is there approx. 5 V7 Measure voltage between the IAT SG2 (GRN/BLK)L AT (RED/YEL)
sensor 2P connector terminal No. 1
NO and No. 2. Wire side of
female terminals
Check for an open in the wire (IAT NO . . .
L tethers approxc 57 s ana o samer™"
Measure voltage between ECM ’
connector terminal D8 and body YES
ground.
Substitute a known-good ECM
and recheck (see page 11-A-13 for
immobilizer information). If
symptom/indication goes away,
replace the original ECM.
YES Repai P :
pair open in the wire between
< Is there approx. 5 V2 the ECM (D8) and IAT sensor.
NO
Check for a short in the wire (IAT
line): )
1. Turn the ignition switch OFF. ECM CONNECTOR D {22P)
2. Disconnect ECM connector D
(22P) from the ECM. IAT (RED/YEL)
3. Check the continuity between 112 a(slel7!l8lal10/11
ECM connector terminal D8 ®
and body ground. 1213 15 18 2122 T
] Wire side of female terminals =
YES Repai : :
P pair short in the wire between
< Is there continuity? the ECM (D8) and IAT sensor.

NO

Substitute a known-good ECM and
recheck {see page 11-A-13 for
immobilizer information). If sym-
ptom/indication goes away, 1] 2 4ls5|6]7]8/9i101
replace the original ECM.

IAT (RED/YEL)

1213 15 18 2122

11-A-39



PGM-Fl System

Ignition Pulse Signal

:E@: :@i The Malfunction Indicator Lamp (MIL} indicates Diagnostic Trouble Code (DTC) 15: A problem in the
L= =< lgnition Input/Qutput Signal circuit.

— The MIL has been reported on.

— With the SCS short connector
connected (see page 11-A-12},
code 15 is 