1994 Mazda RX-7
Workshop Manual

WARNING

Servicing a vehicle can be dangerous. If you have not received service-
related training, the risks of injury and property damage increase. The
recommended servicing procedures for the vehicle in this workshop
manual were developed with Mazda-trained technicians in mind. This
manual may be useful to non-Mazda trained technicians, but a techni-
cian with our service-related training and experience will be at less risk
when performing servicing operations. However, all users of this manu-
al are expected to know general safety procedures.

This manual contains “Warnings” and “Cautions” applicable to risks not
normally encountered in a general technician’s experience. They
should be followed to reduce the risk of injury and the risk that improper
service or repair may damage the vehicle or render it unsafe. It is also
important to understand that the “Warnings” and “Cautions” are not ex-
haustive. It is impossible to warn of all the hazardous consequences
that might result from failure to follow the procedures.

The procedures recommended and described in this manual are effec-
tive methods of performing service and repair. Some require tools
specifically designed for a specific purpose. Nonrecommended proce-
dures and tools should include consideration for safety of the techni-
cian and continued safe operation of the vehicle.

Parts should be replaced with genuine Mazda replacement parts, not
parts of lesser quality. Use of a nonrecommended replacement part
should include consideration for safety of the technician and continued
safe operation of the vehicle.

© 1993 Mazda Motor Corporation
Printed in the U.S.A. (8/93)
Form No. 1378-10-93H
Part No. 9999-95-018B-94




1994
Mazda
RX-7
Workshop
Manual

FOREWORD

A thorough familiarization with this manual
is important for proper repair and mainte-
nance.

It should always be kept in a handy place for
quick and easy reference.

The contents of this manual, including
drawings and specifications, are the latest
available at the time of printing. As modifica-
tions affecting repair or maintenance occur,
relevant information supplementary to this
volume will be made available at Mazda
dealers. This manual should be kept up-to-
date.

Mazda Motor Corporation reserves the
right to alter the specifications and contents
of this manual without obligation or advance
notice.

All rights reserved. No part of this book
may be reproduced or used in any form or by
any means, electronic or mechanical — in-
cluding photocopying and recording and the
use of any kind of information storage and re-
trieval system — without permission in writ-

ing.

WARRANTY
The manufacturer’s warranty on Mazda
vehicles and engines can be voided if im-
proper service or repairs are performed by
persons other than those ai an Authorized
Mazda Dealer.

Mazda Motor Corporation
HIROSHIMA, JAPAN
APPLICATION:
This manual is applicable to vehicles begin-
ning with the Vehicle Identification Numbers
(VIN) shown on the following page.

CONTENTS

Title
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Pre-Delivery Inspection and Scheduled
Maintenance

Engine

Lubrication System

Cooling System

Fuel and Emission Control Systems

Engine Electrical System
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Manual Transmission

Automatic
Transmission

Electronically-
Controlled

Propeller Shaft

Front and Rear Axles

Steering System

Braking System

Wheels and Tires

Suspension

Body

“Body Electrical System

*Heater and Air Conditioner Systems

Technical Data

Special Tools

Wiring Diagram (Form No.5273-10-93H)
(Part No. 9999.95.022G-94)

* Refer to the 1994 RX-7 Body Electrical Trou-
bleshooting Manual (Form No. 1380-10-93H,
Part No.9999-95-085F-94) for servicing of the

body electrical components.
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SAFETY INFORMATION

LUBRICANTS
Avoid prolonged and repeated contact with petroleum-based oils. Used oil may irritate the skin, and can
cause skin cancer and other skin disorders.
Wash thoroughly after working with oil. We recommend water soluble hand cleaners. Do not use kero-
sene, gasoline, or any other solvent, to remove oil from your skin.
If repeated or prolonged contact with oil is necessary, wear protective clothing. Soiled clothing, particular-
ly those soiled with used oils and greases containing lead, should be cleaned at regular intervals.

JACKING POSITIONS
Warning
® Improperly jacking a vehicle is dangerous. The vehicle can slip off the jack and cause serious
injury. Use only the correct front and rear jacking positions and block the wheels.

Use safety stands to support the vehicle after it has been lifted.

Front Rear
At the center of the crossmember At the center of the crossmember

SAFETY STAND POSITIONS
Front Rear
Both sides of the vehicle . Both sides of the vehicle

_/

@’_\
T\
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VEHICLE LIFT POSITIONS
Front Rear

DYNAMOMETER

When test-running a vehicle on a dynamometer

® Place a fan, preferably a vehicle-speed proportional type, in front of the vehicle.
® Connect an exhaust gas ventilation unit.

® Cool the exhaust pipes with a fan.

® Keep the area around the vehicle uncluttered.

® Watch the water temperature gauge.

COMPRESSED AIR

When using compressed air to clean or remove parts

® Woear protective eyewear.

® Hold a rag over the opening to prevent parts from shooting out.

® Take precautions so that people around you are not struck by flying debris.
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HOW TO USE THIS MANUAL

ADVISORY MESSAGES
You'll find several Warnings, Cautions, and Notes in this manual.

Warning
® A Warning indicates a situation in which serious injury or death could result if the warning is
ignored.

Caution
® A Caution indicates a situation in which damage to the vehicle could result if the caution is ig-
nored.

Note
® A Note provides added information that will help you to complete a particular procedure.

PREPARATION
This points out the needed SSTs for the service operation. It is best to gather all necessary SSTs before
beginning work.

Example:

MANUAL STEERING

PREPARATION SST NUMBER USAGE
SST ;i |
49 0118 850C For ot
Fi 4 removal of tie r
49,0118 830C N\ ‘\"! r:r:\oval of tie rod Puller, ball joint end
Puller, ball joint @fm{’ end In
I |
___/,_-\'/\} SST NAME  SST ILLUSTRATION
REPAIR PROCEDURE

1. Most repair operations begin with an overview illustration. It identifies the components, shows how the
parts fit together, and describes visual part inspection. If a damaged or worn part is found, repair or re-
place it as necessary.

2. Expendable parts, tightening torques, and symbols for oil, grease, and sealant are shown in the overview
illustration.

3. Pages related to service procedures are shown Under the illustration. Refer to this information when
servicing the related part.
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Example:
73107 (1.4=10.9, $4=79) j!
::‘?E\:/“s) ABLE SHOWS TIGHTENING
t TORQUE
PARTS M SPECIFICATIONS *2
SHOWS
APPLICATION
POINT OF OIL,
ETC. SHOWS TIGHTENING
TORQUE UNITS
INS
:’ﬂio INFORMATION
PAGE FOR P
Inspect splines and teeth for wear o damooo
SERVICE P W] Adjusiment of height.........

*1: The numbers (@, etc.) refer to part identification and servicing procedures.
*2: Units arein N-m {kgf-m, ft-Ibf} unless otherwise specified.

SYMBOLS
There are six symbols indicating oil, grease, and sealant. These symbols show the points of applying
such materials during service.

Symbol Meaning Kind

-I Apply oil New engine oil or gear oil as appropriate
shaxe Apply brake fluid FMVSS116: DOT-3
o Apply automatic transmission fluid Dexron®11 or M-III

—i Apply grease Appropriate grease
gl Apply sealant Appropriate sealant
Q Apply petroleum jelly Appropriate petroleum jelly
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IDENTIFICATION NUMBER LOCATIONS/UNITS

IDENTIFICATION NUMBER LOCATIONS

VEHICLE IDENTIFICATION NUMBER (VIN)

AUTOMATIC TRANSMISSION MODEL AND NUMBER

UNITS

Electricalcurrent ............ A (ampere)

Electric potential ............ V (volt)

Electricpower .............. W (watt)

Length .................... mm (millimeters)
in (inches)

Negative pressure .......... kPa (kilo Pascal)
mmHg (millimeters of mercury)
inHg (inches of mercury)

Positive pressure ........... kPa (kilo Pascal)
kgf/cm?2 (kilogram force per square
centimeter)
psi (pounds per square inch)

Resistance ................. Q (ohm)

Torque ........coevvvinnnn. N-m(Newton meter)
kgf-m(kilogram force per meter)
kgf-cm (kilogram force per centimeter)
ft- b (foot pounds)
in-Ib (inch pounds)

Volume .................... L (liter)

US qt (U.S. quart)
Imp qt (Imperial quart)




ABBREVIATIONS Gl

ABBREVIATIONS

AAS .............. Auto adjusting suspension
ABDC............. After bottom dead center
ABS .............. Anti-lock braking system
ACC .............. Accessories
ACV .............. Air control valve
ASV .............. Air supply valve
AT .o Automatic transmission

CATDC ............. After top dead center
ATF............... Automatic transmission fluid
ATS .............. Ambient temperature sensor
AWS .............. Accelerated warm-up system
BAC .............. Bypass air control
BBDC............. Before bottom dead center
BTDC............. Before top dead center
EC-AT ............ Electronically controlied Automatic Transmission
ECPS............. Electronically controlled power steering
ECU .............. Engine control unit
EGl............... Electronic gasoline injection
ELL ............... Electrical load
ESA .............. Electronic spark advance
ESPS ............. Engine speed sensing power steering
ETS .............. Evaporator temperature sensor
EX ...l Exhaust
IC ... Integrated circuit
IGN............... Ignition
IN .. Intake
INT ... Intermittent
ISC ... Idle speed control
LH................ Left hand
LSD .............. Limited slip differential
M . Motor
MOP.............. Metering oil pump
MT ... Manual transmission
oD ............... Overdrive
OFF .............. Switch off
ON ............... Switch on
PBV .............. Proportioning bypass valve
PCTS ............. Passenger compartment temperature sensor
PCV .............. Positive crankcase ventilation
PRC .............. Pressure regulator control
PIS ... Power steering
PW .............. Power window
RH ............... Right hand
RTS .............. Reduce torque signal
SLS ... Slip lockup signal
SR ............... Sensor rotor
SST ..o Special service tool
3} [ Start
SW. ... Switch
TDC .. Top dead center
TNS ...t Tail number side
TRS ...t Torque reduced signal
VDI .....oovinint Variable dynamic effect intake
VRIS ............. Variable resonance induction system
WSS.............. Wheel speed sensor
WTS.............. Water temperature sensor
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SAE STANDARDS

In accordance with new regulations, SAE (Society of Automotive Engineers) standard names and abbrevi-
ations are now used in this manual. The table below lists the names and abbreviations that have been used
in Mazda manuals up to now and their SAE equivalents.

Engine and Emission Systems

Previous Standard SAE Standard
Abbreviation Name Abbreviation Name Remark
- Accelerator Pedal AP Accelerator Pedal
—_ Air Cleaner ACH Air Cleaner Housing
- Air/Fuel (A/F) Solenoid Valve MCS Mixture Control Solenoid F2 Carburetor
—_ Airflow Meter VAF Volume Airflow Sensor
- Airflow Sensor MAF Mass Airflow Sensor
_ Alternator ALT Alternator
- Atmospheric Pressure Sensor BARO Barometric Absolute Pressure Sensor
- Carburetor CARB Carburetor
oC Oxidation Catalyst
- Catalytic Converter TWC Three-Way Catalyst
WU-TWC | Warm Up Three-Way Catalyst #1
- Circuit Opening Relay FPR Fuel Pump Relay #2
— Cooling Fan Control CFC Coolant Fan Control
- Crank Angle Sensor CPS Crankshaft Position Sensor
— Diagnosis Connector DLC Data Link Connector
- Direct Ignition DU Distributorless Ignition
EGI Electronic Gasoline Injection System CIS Continuous Fuel injection System
- Electronic Spark Ignition El Electronic Ignition #3
- EGR Modulator Solenoid EGRC EGR Function Control
EGR Gas Sensor
- EGR Position Sensor EGRS EGR Function Sensor #4
EGR Position Switch
ECU Engine Control Unit PCM Powertrain Control Module #5
PCME Powertrain Control Module (Engine)
— Engine Modification EM Engine Modification
-— Engine Speed RPM Engine Speed
- Evaporative Emission Control System EVAP Fuel Evaporative System
—_ Exhaust Gas Recirculation System EGR Exhaust Gas Recirculation System name
- Feedback System CLS Closed Loop System
— Flexible Fuel FF Flexible Fuel
- Fuel Pump FP Fuel Pump
— IC Regulator VR Voltage Regulator

#1: Directly connected to exhaust manifold

#2: In some models, there is a “Fuel Pump Relay” that controls pump speed.
That relay is now called the “Fuel Pump Relay (Speed)”.

#3: Controlled by the PCME (PCM)

#4: EGR valve controller device name

#5: Device that controls engine and powertrain

Gl-8
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Engine and Emission Systems (cont’d)
Previous Standard SAE Standard
Abbreviation Name Abbreviation Name Remark

- Intake Air Thermosensor IATS Intake Air Temperature Sensor

- Intercooler CAC Charge Air Cooler

- ISC Solenoid Valve IACV Idle Air Control Valve

- Knock Sensor KS Knock Sensor

- Malfunction Indicator Light MiL Malfunction Indicator Light

— Multiport Fuel Injection MFI Multiport Fuel Injection

—_ Oxidizing Converter (0[] Oxidation Catalyst

_ Oxygen Sensor HO2S Heated Oxygen Sensor With heater
02s Oxygen Sensor

- Open Loop oL Open Loop

PTC Positive Temperature Coefficient Heater EFE Early Fuel Evaporation

MAP Manifold Absolute Pressure Sensor

- Pressure Sensor MVS Manifold Vacuum Sensor s:gﬂ(; only

- Reed Valve SAPV Secondary Air Pulse Valve

- Relief 1 Solenoid Vaive SABV Secondary-Air Bypass Valve

_ Secondary Air Injection System PAIR Pulsed Secondary Air Injection ::}‘elizgn
AR Secondary Air Injection #6

— Sequential Fuel Injection SMFI Sequential Multipoint Fuel Injection

— Service Code(s) DTC Diagnostic Trouble Code(s)

- Spark Ignition DI Distributor Ignition

- Supercharger SC Supercharger

—_ Switching Solenoid Valve SASV Secondary Air Switching Valve

- Test Mode(s) DTM Diagnostic Test Mode(s) #7

- Three-Way Catalyst TWC Three-Way Catalyst

—_ Throttle Body B Throttle Body

— Throttle Sensor TPS Throttle Position Sensor

- Turbocharger TC Turbocharger

- VAC MDP Manifold Differential Pressure

- Vacuum Switch MVZS Manifold Vacuum Zone Switch

— Water Thermosensor ECTS Engine Coolant Temperature Sensor

#6: Supplies air to three-way catalytic
#7: Diagnostic trouble codes depend on the test mode
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SAE STANDARDS

Transmission (Transaxle) and Steering System

Previous Standard SAE Standard
Abbreviation Name Abbreviation Name Remark

- Clutch Position CPP Clutch Pedal Position

Powertrain Control Module FF
. (Transaxle)

- EC-AT Control Unit PCMT -
Powertrgm pontrol Module FR
(Transmission)

- Fully Closed CTP Closed Throttle Position

— Fully Open WOT Wide Open Throttle

- Inhibitor Switch PNS Park/Neutral Switch

— Lock-Up Position TCC Torque Converter Clutch

_ Output Signal(s) PTCS Powertrain Control Signal(s)

- Overdrive 4GR Fourth Gear

- Power Steering Pressure Switch SPS Steering Pressure Sensor

—_ Pulse Generator VSPG Vehicle Speed Pulse Generator

—_ Vehicle Speed Sensor VSS Vehicle Speed Sensor

— 3rd Gear 3GR Third Gear

Body Electrical System and Heater and Air Conditioner Systems
Previous Standard SAE standard
Abbreviation Name Abbreviation Name Remark

- A/C Switch ACS Air Conditioning Sensor

- Air Conditioner A/C Air Conditioner

Ve Battery Voltage B+ Battery Positive Voltage

- Coolant Level Sensor COoLS Coolant Level Sensor

- Ground GND Ground

— Self-Diagnosis System OBD On-Board Diagnosis System #8

#8: System name. Other related names are unchanged.
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FUNDAMENTAL PROCEDURES

PROTECTION OF THE VEHICLE
Always be sure to cover fenders, seats, and floor areas
before starting work.

PREPARATION OF TOOLS AND MEASURING
EQUIPMENT
Be sure that all necessary tools and measuring equip-
ment are available before starting any work.

SPECIAL TOOLS
Use special tools when they are required.

REMOVAL OF PARTS
While correcting a problem, try also to determine its
cause. Begin work only after first learning which parts and
subassemblies must be removed and disassembled for
replacement or repair. After removing the part, plug all
holes and ports to prevent foreign material from entering.

DISASSEMBLY
If the disassembly procedure is complex, requiring many
parts to be disassembled, all parts should be disas-
sembled in a way that will not affect their performance or
external appearance and identified so that reassembly
can be performed easily and efficiently.
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FUNDAMENTAL PROCEDURES

Gl-12

1. Inspection of parts
When removed, each part should be carefully inspected
for malfunctioning, deformation, damage, and other prob-
lems.

2. Arrangement of parts
All disassembled parts should be carefully arranged for
reassembly.
Be sure to separate or otherwise identify the parts to be
replaced from those that will be reused.

3. Cleaning parts for reuse
All parts to be reused should be carefully and thoroughly
cleaned in the appropriate method.

Warning

® Using compressed air can cause dirt and other par-
ticles to fly out, causing injury to the eyes. Wear
protective eye wear whenever using compressed
air.

REASSEMBLY
Standard values, such as torques and certain adjust-
ments, must be strictly observed in the reassembly of all
parts. Refer to STANDARD BOLT AND NUT TIGHT-
ENING TORQUE in section TD for tightening torques not
mentioned in the main text.

If removed, these parts should be replaced with new ones:

1. Oil seals 4. Gaskets
2. O-rings 5. Lock washers
3. Cotter pins 6. Nylon nuts

Depending on location:

1. Sealant should be applied to gaskets.

2. Oil should be applied to the moving components of parts.

3. Specified oil or grease should be applied at the prescribed
locations (such as oil seals) before reassembly.
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ADJUSTMENTS
Use suitable gauges and testers when making adjust-

ments.

RUBBER PARTS AND TUBING
Prevent gasoline or oil from getting on rubber parts or tub-

ing.

HOSE CLAMPS
When reinstalling, position the hose clamp in the original

\ location on the hose, and squeeze the clamp lightly with
large pliers to ensure a good fit. ’

TORQUE FORMULAS
When using a torque wrench-SST combination, the writ-
ten torque must be recalculated due to the extra length
that the SST adds to the torque wrench. Recalculate the

o torque by using the following formulas. Choose the formu-
la that applies to you.

Torque Unit Formula L&A Unit
N-m N-mx [L/(L+A)] centimeter
@ © kgf-m kgf-m x [L/(L+A)] centimeter
kgf-cm kgf-cm x [L/(L+A)] centimeter

ft-lb ft -lb x [L/(L+A)] inch

in-Ib in -Ib x [L/(L+A)] inch

A = The length of the SST past the torque wrench drive.
L = The length of the torque wrench.

VISE
When using a vise, put protective plates in the jaws of the

vise to prevent damage to parts.
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GI ELECTRICAL TROUBLESHOOTING TOOLS

1.4W or 3.4W

VOLTMETER

POWER SOURCE
LINE

GROUND
LINE

flo.

* OHMMETER

Gl-14

ELECTRICAL TROUBLESHOOTING TOOLS

TEST LIGHT
The test light, as shown in the figure, uses a 12V bulb. The
two lead wires should be connected to probes.
The test light is used for simple voltage checks and for
checking for short circuits.

Caution
® Using a bulb over 3.4W when checking the control
unit may damage the control unit.

JUMPER WIRE
A jumper wire is used to create a temporary circuit. Con-
nect the jumper wire between the terminals of a circuit to
bypass a switch.

Caution

® Do not connect a jumper wire from the power
source line to a body ground; this may cause burn-
ing or other damage to harnesses or electronic
components.

VOLTMETER
The DC voltmeter is used to measure circuit voltage. A
voltmeter with a range of 15V or more is used by connect-
ing the positive (+) probe (red lead wire) to the point where
voltage is to be measured and the negative (-) probe
(black lead wire) to a body ground.

OHMMETER
The ohmmeter is used to measure the resistance be-
tween two points in a circuit, and to check for continuity
and short circuits.

Caution

® Do not connect the ohmmeter to any circuit to
which voltage is applied; this will damage the ohm-
meter.
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ELECTRICAL PARTS

BATTERY CABLE
Before disconnecting connectors or removing electrical
parts, disconnect the negative battery cable.

CONNECTORS

Data Link Connector
Insert the probe into the service hole when connecting a
jumper wire to the data link connector.

Caution
® |nserting a jumper wire probe into the data link con-
nector terminal may damage the terminal.

Disconnecting Connectors
When disconnecting two connectors, grasp the connec-
tors, not the wires.

Connectors can be disconnected by pressing or pulling
the lock lever as shown.

Locking Connectors
When locking connectors, listen for a click that will indi-
cate they are securely locked.
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Gl ELECTRICAL PARTS

Inspection

1. When a tester is used to check for continuity or to mea-
sure voltage, insert the tester probe from the wiring har-
ness side.

2. Check the terminals of waterproof connectors from the
connector side, as they cannot be accessed from the wir-
ing harness side.

Caution
® To prevent damage to the terminal, wrap a thin wire
around the lead before inserting it into the terminal.

TERMINALS

Inspection
Pull lightly on individual wires to check that they are se-
cured in the terminal.

Replacement
Use the appropriate tools to remove a terminal as shown.
When installing a terminal, be sure to insert it until it locks
securely.
Insert a thin piece of metal from the terminal side of the
connector, and then, with the terminal locking tab pressed
down, pull the terminal out from the connector.
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B/R BR/Y
B

BLACK ROWN
RED YELLOW

PULLER

SENSORS, SWITCHES, AND RELAYS
Handle sensors, switches, and relays carefully. Do not
drop them or strike them against other objects.

WIRING HARNESS

Wiring color codes
Two-color wires are indicated by a two-color code symbol.
The first letter indicates the base color of the wire and the
second the color of the stripe.

CODE COLOR CODE COLOR
B Black (0] Orange
BR Brown P Pink
G Green R Red
GY Gray \ Violet
L Blue W White
LB Light Blue Y Yellow
LG Light Green — —
FUSE
Replacement

1. When replacing a fuse, be sure to replace it with one of the
specified capacity.
If a fuse again fails after it has been replaced, the circuit
probably has a short and the wiring should be checked.
2. Be sure the negative battery terminal is disconnected be-
fore replacing a main fuse (80A).

3. When replacing a pullout fuse, use the fuse puller sup-
plied in the fuse box cover.
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GI INSTALLATION OF MOBILE TWO-WAY RADIO SYSTEM/AUDIO ANTITHEFT SYSTEM
INSTALLATION OF MOBILE TWO-WAY RADIO SYSTEM

If a mobile two-way radio system is installed improperly or if a high-powered type is used, the CIS and other
systems may be affected. _

When the vehicle is to be equipped with a mobile two-way radio, observe the following precautions:

1. Install the antenna at the farthest point from control modules.

2. Install the antenna feeder as far as possible from the control module harnesses (at least 30 cm {11.8 in}).
3. Ensure that the antenna and feeder are properly adjusted.

4. Do not install a high-powered mobile two-way radio system.

FEEDER POWERTRAIN CONTROL
WIRE MODULE HARNESS

H

AT LEAST
30 cm {11.8in}

POWERTRAIN CONTROL MODULE

FARTHEST POINT

AUDIO ANTITHEFT SYSTEM

An audio with an antitheft function is optionally available.
Before removing the negative battery terminal or discon-
necting the audio power source, obtain the code number
and deactivate the audio antitheft system.

(Refer to 1994 RX-7 Body Electrical Troubleshooting
Manual.)
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TIEDOWN HOOKS-FRONT

TOWING

Proper towing equipment is necessary to prevent dam-
age to the vehicle.

Laws and regulations applicable to vehicles in tow must
always be observed.

As a general rule, towed vehicles should be pulled with
the driving wheels off the ground. If excessive damage or
other conditions prevent towing the vehicle with the driv-
ing wheels off the ground, use wheel dollies.

With either automatic or manual transmission.

1. Set the ignition switch in the ACC position;

2. Place the selector lever or shift lever in N (Neutral);
3. Release the parking brake.

With manual transmission

If the transmission, rear axle, and steering system are not
damaged, the vehicle may be towed on all four wheels. If
any of these components are damaged, use wheel dol-
lies.

With automatic transmission

If excessive damage or other conditions prevent towing
the vehicle with the driving wheels off the ground, use
wheel dollies.

If all four wheels are on the ground, the vehicle may be
towed only forward. Don’t exceed 45 km/h (28 mph) and a
distance of 15 km (10 miles); you could damage the trans-
mission.

If speed must exceed 45 km/h (28 mph) or a towing dis-
tance of 15 km (10 miles), use one of these methods:

® Place the rear wheels on a dolly;
® Tow with the rear wheels off the ground;
® Disconnect the propeller shaft.

If the transmission or rear axle is inoperative, tow with the
rear wheels off the ground.

Caution

® Don’t tow with sling-type equipment. This could
damageyourvehicle.Usewheel-liftorflatbedequip-
ment.

Caution

® Don’t use the hook loops under the front for tow-
ing. They are designed ONLY for tying down the ve-
hicle when it’s being transported. Using them for
towing will damage the bumper.
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PRE-DELIVERY INSPECTION

PRE-DELIVERY INSPECTION
PRE-DELIVERY INSPECTION TABLE

The following items may be done at any time prior to delivery to your customer.

| EXTERIOR |

INSPECT and ADJUST, if necessary, the following items
to the specifications:
o Glass, exterior bright metal, and paint for damage
0 Wheel lug nuts and locks
89-117N-m{9.0-12.0 kgf-m, 66-86 ft - Ibf}
o All weather strips for damage and detachment
o Operation of hood release and lock
o Operation of fuel lid and rear hatch opener
o Door operation and alignment
o Headlight aim
INSTALL the following parts
o Power outside mirror (s)
a Front air deflector (if equipped)

|  UNDER HOOD-ENGINE OFF I

INSPECT and ADJUST, if necessary, the following items
to the specifications:

o Fuel, coolant, and hydraulic lines, fittings, connec-
tions, and components for leaks

Engine oil level

Power steering fluid level

Brake and clutch master cylinder fluid levels
Windshield washer reservoir fluid level

Radiator coolant level and specific gravity

o Tightness of battery terminals

| INTERIOR |

CHECK the operations of the following items:

o Seat controls (sliding and reclining)

Door locks

Seat belts and warning system

Ignition switch and steering lock

Air bag system warning light

Shift-lock system and Park/Neutral switch (AT only)
Starter interlock switch (clutch pedal, MT only)

All lights including warning and indicator lights and re-
tractable headlight mechanism

IC audible warning system

Horn, wipers, and washers (front and rear, if
equipped)

Radio and antenna

Cigarette lighter and clock

Power outside mirror

Power windows

Heater, defroster, and air conditioner at all mode
selections (if equipped)

0 Sunroof (if equipped)

ooooao

a ooooooao

o

ooooao

O Theft-deterrent system

CHECK the following items:

O Spare fuse

o Upholstery and interior finishes

CHECK and ADJUST, if necessary, the following items:
o Height and free play of brake and clutch pedal

Pedal height mm (in) Ped::nf: %:)p lay
165.5-177.0 {6.516-6.968 in} 0.6-3.2
Clutch pedal (With carpet) {0.02-0.13}
164.5-176.0 {6.48-6.92} 3.0-8.0
Brake pedal (With carpet) {0.12-0.31}

o Parking brake
7-10 notches / 200 N {20 kgf, 44 Ibf}

UNDER HOOD-ENGINE RUNNING AT
OPERATING TEMPERATURE

CHECK the following items:
O Bypass air control system
0 Automatic transmission fluid level

[ ONHoisT |

CHECK the following items:

0 Manual transmission oil level

O Rear axle oil level

o Underside fuel, coolant, and hydraulic lines, fittings,
connections, and components for leaks

o Tires for cuts and bruises

o Steering linkage, suspension, exhaust system, and all
underside hardware for looseness or damage

| ROADTEST |

CHECK the following items:

o Brake operation

O Clutch operation

o Steering control

O Operation of meters and gauges

O Squeaks, rattles, or unusual noises
o Emergency locking retractors

o Cruise control system (if equipped)

| AFTER ROAD TEST |

o CHECK for necessary owner information materials,
tools, and spare tire in vehicle
o REMOVE identification color tape on directional tires

The following items must be done just before the delivery to your customer.

O Load test battery and charge if necessary

o Adjust tire pressure to the specification
(Refer to section Q)

o Clean outside of vehicle

O Install fuses for accessories
o Remove seat and floor mat protective covers
O Vacuum inside of vehicle




SCHEDULED MAINTENANCE A

SCHEDULED MAINTENANCE (EXCEPT CANADA)

Schedule 1 (Normal Driving Conditions)
If the vehicle is mainly operated where none of the “unique driving conditions” apply.

Schedule 2 (Unique Driving Conditions)

® Repeated short-distance driving. A
® Driving in dusty conditions. 0

® Driving with extended use of brakes.

® Driving in areas where road salt or other corrosives are used.

® Driving on rough or muddy roads.

® Extended periods of idling or low-speed operation.

® Driving for long periods in cold temperatures or extremely humid climates.

SCHEDULE 1 (NORMAL DRIVING CONDITIONS)
Chart symbols:

I : Inspect, and repair, clean, or replace if necessary
R: Replace

L: Lubricate

Remarks: v
® After 48 months or 96,000 kilometers {60,000 miles}, continue to follow the described maintenance at
the recommended intervals.
*1 This maintenance is required for all states except California. However, we recommend that it also be
performed on California vehicles.
*2 This maintenance is recommended by Mazda. However, it is not necessary for emission warranty cover-
age or manufacturer recall liability.
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A - SCHEDULED MAINTENANCE

Schedule 1 (Normal Driving Conditions)

Maintenance Number of months or kilometers {miles}, whichever comes first

Interval Months

6 12 18 24 30 36 42

48

Kilometers

12 24 36 48 60 72 84

96

Maintenance item % 1,000

7.5 15 22.5 30 37.5 45 52.5

60

Engine

Engine Oil

Replace every 8,000 kilometers {5,000 miles}

Oil Filter

Replace every 8,000 kilometers {5,000 miles}

Drive Belts (Tension)

Air cleaner housing

| Air Cleaner Element

Ignition system

rSpark Plugs

Fuel system

Idle Speed

Fuel Filter

Fuel Lines

Cooling system

Cooling System

Engine Coolant

Chassis & body

Brake Lines, Hoses & Connections

Disc Brakes

Steering Operation & Linkages

Front & Rear Suspension Ball Joints

Rear Suspension Uni Ball & Sliding Rubber Bushing

Manual Transmission Oil

Differential Qil

Driveshaft Dust Boots

Bolts & Nuts on Chassis & Body

Exhaust System Heat Shield

All Locks & Hirges

Air conditioner system (if equipped)

Refrigerant Amount

Compressor Operation

Electrical system

Engine Oil Level Warning System

Engine Coolant Level Warningiystem




SCHEDULED MAINTENANCE A
SCHEDULE 2 (UNIQUE DRIVING CONDITIONS)

Chart symbols:

I : Inspect, and repair, clean, or replace if necessary (Inspect, and replace if necessary.....Air cleaner ele-
ment only)

R: Replace

L: Lubricate u

Remarks:
® After 48 months or 96,000 kilometers {60,000 miles}, continue to follow the described maintenance at
the recommended intervals.
*1 This maintenance is required for all states except California. However, we recommend that it also be
performed on California vehicles.
*2 This maintenance is recommended by Mazda. However, it is not necessary for emission warranty cover-
age or manufacturer recall liability.
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SCHEDULED MAINTENANCE

Schedule 2 (Unique Driving Conditions)

Maintenance
Interval

Maintenance item

Number of months or kilometers {miles}, whichever comes first

Months

4

8

12

16 20 24 | 28 32 36

40

48

% 1,000 Kilometers

8

16

24

32 | 40 48 | 56 64 72

80

88

96

% 1,000 Miles

5

10

15

20 | 25 | 30 | 35 [ 40 | 45

55

60

Engine

Engine Oil

Replace every 5,000 kilometers {3,000 miles}

Oil Filter

Replace every 5,000 kilometers {3,000 miles}

Drive Belts

| T+ 7 [ 1 1

]

Air cleaner housing

| Air Cleaner Element

[ 1 el T T T

Ignition system

[(spark Plugs

Cooling system

Cooling System

Engine Coolant

Fuel system

Fuel Filter

Fuel Lines

Idle Speed

Chassis & body

Brake Lines, Hoses & Connections

Brake Fluid

Disc Brakes

Steering Operation & Linkages

Front & Rear Suspension Ball Joints

Bushing

Rear Suspension Uni Ball & Sliding Rubber

Manual Transmission Oil

Differential Qil

Driveshaft Dust Boots

Bolts & Nuts on Chassis & Body

Exhaust System Heat Shield

All Locks & Hinges

Air conditioner system (if equipped)

Refrigerant Amount

Compressor Operation

Electrical system

Engine QOil Level Warning System

Engine Coolant Level Warning System

Engine Oil (Puerto Rico)

Replace every 5,000 kilometers {3,000 miles}




SCHEDULED MAINTENANCE SERVICES
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SCHEDULED MAINTENANCE A

FILLER CAP

DRAIN PLUG

REPLACEMENT OF ENGINE OIL

1. Warm up the engine if it is cold.

2. Remove the drain plug.

3. Remove the oil filler cap. This will allow the oil to drain
more easily.

4. Fill engine oil to the “F” mark on the dipstick. Use oil with
the proper SAE viscosity.

Oil capacity:
Total: 4.9 L {5.2 US qt, 4.3 Imp qt} .. except R1 model
54L{57USqt,48Impqt} ......... R1 model

Oil replacement: 3.6L {3.8 US qt, 3.2 Imp qt}
Oil + oil filter replacement: 3.8L {4.0 US qt, 3.3 Imp qt}

Note
® After starting the engine, recheck the oil level and also
check the drain plug washer for leaks.

Typical specification:
API service SG, SH grade (Mineral oil only)
ILSAC C

Recommended SAE viscosity numbers

g e e O

Temperature of T T T T T T T T
(F) -20 0 20 40 60 80 100 120

5W-30 >

Engine oil
¢ < 10W-30

DRIVE BELT PULLEY

REPLACEMENT OF ENGINE OIL FILTER

1. Remove the oil filter by using the oil filter wrench.

2. Using a clean rag, wipe the mounting surface on the en-
gine.

3. Apply a small amount of clean engine oil to the rubber seal
of the new filter.

4. Install the oil filter until the rubber seal contacts the base,
and then tighten the filter an additional 1-1/6 turns by
hand.

5. Start the engine and inspect for leaks around the filter
seal.

6. Stop the engine and check the oil level; add ail if neces-
sary.

INSPECTION OF DRIVE BELTS

1. Check the belt for cracks or any other damage.

2. If necessary, adjust the drive belt tension with thumb pres-
sure of about 98N {10 kgf, 22 Ibf}.

Alternator and air pump drive belt

1. Loosen the alternator mounting bolt and locknut.
2. Move the alternator to obtain proper belt tension.
3. Tighten the bolts and recheck the tension.

| Deflection |

7.0-7.5 mm {0.28-0.29 in} ]
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SCHEDULED MAINTENANCE

DRIVE /BELT

POWER STEERING
OIL PUMP PULLEY

PULLEY

AIR COP)DIT!ONER
COMPRESSOR PULLEY

POWER STEERING
OIL PUMP PULLEY

WA

(€

f
\

—
=

BURSEQ, BUR7EQP

T

L

1.1-1.7 mm {0.040-0.043in}

11

BLUE LINE (TRAILING SIDE ONLY)

A-10

Air conditioner drive belt (if equipped)

1. Loosen the lock nut on the idler pulley.

2. Turn the adjusting bolt until the correct tension is ob-
tained.

3. Tighten the lock nut and recheck the tension.

| Deflection | 4.5-5.0 mm {0.18-0.19 in} ]

Power steering oil pump drive belt

1. Loosen the lock nut on the idler pulley.

2. Turn the adjusting bolt until the correct tension is ob-
tained.

3. Tighten the lock nut and recheck the tension.

| Deflection | 4.5-5.0 mm {0.18-0.19 in} |

REPLACEMENT OF AIR CLEANER ELEMENT
Use only a genuine Mazda air cleaner element or one of
equivalent quality.

INSPECTION OF SPARK PLUGS

Check the following points. If a problem is found, replace the

spark plug.

e Damaged insulation

e Worn electrodes

e Carbon deposits
If cleaning is necessary, use a plug cleaner. Clean the up-
per insulator, also.

e Damaged gasket

e Burnt

Plug gap: 1.0-1.1 mm {0.040-0.043 in}

Plug position NGK Discrimination
- BUR7EQP*, (BUR7EQ) -
Leading side (BURGEQP) (BURGEQ)
——_— BUR9EQ", (BURSEQP)
Trailing side (BURBEQP) (BURSEQ) Blue
* Standard plug
Caution

® The electrode is platinum coated. The following
can scratch its platinum coating and impair its per-
formance. :
(1) Adjusting the plug gap. '
(2) Using a wire brush to clean the electrode.
(3) Using a plug cleaner for more than twenty ;20)
seconds, or at more than 588 kPa {6 kgf/cm=< 85

psi}




SCHEDULED MAINTENANCE A
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INSPECTION OF COOLING SYSTEM

1. Check the cooling system hoses (including the heater
hoses) for cracks or wear.

2. Check the cooling system for leaks by applying a pres-
sure of 142 kPa {1.45 kgf/cm2, 20.6 psi} with a radiator
cap tester.

Note
® Do not pressurize the system to more than 142 kPa
{1.45 kgf/cm2, 20.6 psi}.

If necessary, replace the hoses.

Warning
¢ Be careful to avoid injury from escaping steam or
hot water when removing the radiator cap.

REPLACEMENT OF ENGINE COOLANT
Drain the engine coolant by removing the radiator drain
plug.

Warning ,
® Be careful to avoid injury when checking a hot en-
gine.

Fill with new coolant according to the recommended mixture
ratio as follows.

. Mixture percentage (volume)
Protection - -

) Anti-freeze solution Water
Above -16°C {3°F} 35 65
Above -26°C {-15°F} 45 55
Above -40°C {-40°F} 55 45

INSPECTION OF IDLE SPEED

Preparation

1. Warm up the engine to normal operating temperature.

2. Turn all electric loads OFF.

3. Connect the SST (SYSTEM SELECTOR) to the data link
connector.

4. Connect a tachometer to the data link connector I1G- ter-
minal as shown. '
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(THROTTLE
ADJUSTING

SCHEDULED MAINTENANCE
Idle Speed
— + 1. gerfgrm “Preparation”.
1 2. Set SYSTEM SELECT to position 1.
SYSTEM S en o 3. Set TEST SW to SELF TEST.
' 4. With the cooling fan off, verify that the idle speed is within
SYSTEM 5 TESTSW specification.
SELECT-{ | 2 6 fsg 11 TESTSW
POSITION Y™ 7 T rcer IdI d: 700-750 (720 3
R TEST e speed: 700-750 (720 " ) rpm
MONITOR
SYSTEM SELECT 5. If not within the specification, adjust the idle by turning the
b air-adjusting screw. (AAS)

6. If not within specification when air adjusting screw fully
closed, loosen the locknut and turn the throttle adjusting
screw to set the idle.

7. Tighten the locknut and put a paint mark on the nut and
throttle body.

8. Disconnect the SST.

" REPLACEMENT OF FUEL FILTER

Replace the fuel filter with a new one.

Note
® Bo careful of the fuel flow direction on the filter.

Caution

a) Cover the hoses with a rag since fuel will be
splashed out when you disconnect the hoses.

b) Keep sparks and open flames away from the fuel
area.

INSPECTION OF FUEL LINES

1. Check the fuel line fittings, connections and components
for leaks.

2. There should be no wetness or stained areas that might
indicate leaks.

3. Replace any defective hoses or clips.

INSPECTION OF OIL-LEVEL WARNING SYSTEM

1. When you turn the ignition switch ON, the oil-level warn-
ing light comes ON.

2. 8tart the engine and the oil-level warning light should go

FF.

3. Disconnect the connector from the oil-level sensor and
ground the terminal at idle.
The oil-level warning light comes ON and the buzzer
sounds.

4. Remove the sensor.

5. Check that the oil holes of the oil chamber are not

clogged.
If necessary, clean the oil holes with solvent.
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PEDAL HEIGHT
: AGHT

PEDAL
FREE PLAY

6. Connect an ohmmeter to the oil-level sensor and check
the continuity by moving the float up and down. When the
float is on the upper side, the ohmmeter should not show
any continuity.

When moved to the lower side, it should show a continuity
of the circuit. If this is found not to be so, replace the oil-
level sensor.

INSPECTION OF COOLANT LEVEL WARNING SYSTEM

1. Turn the ignition switch ON. The coolant level warning
light comes ON.

2. Start the engine and the coolant level warning light should
go OFF.

3. Disconnect the connector from the coolant level sensor
and make sure the coolant level warning light comes ON
after 9-16 seconds and the buzzer sounds at idle.

4. Disconnect coolant level sensor connector.
5. Check continuity between the terminal of the coolant level
sensor and a ground. /

Coolnat level Continuity
Below MIN No
Above MIN Yes

6. If not as specified, replace the coolant level sensor.

INSPECTION OF CLUTCH PEDAL

Height
Measure the distance from the upper surface of the pedal
to the carpet.

Pedal height: 165.5-177.0 mm {6.516-6.968 in}
(with carpet)

If necessary, adjust the pedal height.

Free Play
Depress the clutch pedal by hand until clutch resistance is
felt.

Free play: 0.6-3.2 mm {0.02-0.13 in}
Total Free play: 5.1-14 mm {0.20-0.55 in}

If necessary, adjust the pedal free play.
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INSPECTION OF CLUTCH FLUID

1. Make sure that fluid level in the reservoir is between the
MAX and MIN mark. ,

2. If the fiuid level is extremely low, check the clutch and
brake systems for leakage.

INSPECTION OF BRAKE PEDAL

Pedal Height Inspection
Check if the distance from the center of the upper surface
of the pedal pad to the carpet is as specified.

Pedal height: 164.5-176.0 mm {6.48-6.92 in}
(with carpet)

Pedal Play Inspection

1. Depress the pedal a few times to eliminate the vacuum in
the system.

2. Lightly depress the pedal by hand until resistance is felt
and check the free play.

Free play: 3-8 mm {0.12-0.31 in}

INSPECTION OF BRAKE FLUID
Check that the brake fluid level is near the “MAX” level line
on the see-through reservoir. If necessary, add brake fluid
to bring the level to the “MAX"” level line.

Fluid specification:
FMVSS 116 DOT-3

INSPECTION OF BRAKE LINE, HOSES AND
CONNECTIONS
Check the brake lines and hoses for proper attachment
and connections. There should not be any leaks, cracks,
chafing, abrasion, deterioration, etc. on lines and connec-
tions.




SCHEDULED MAINTENANCE A

INSPECTION OF PARKING BRAKE

1. Pull the brake lever with 200 N {20 kgf, 44 Ibf} of force and
measure the lever stroke.

2. If necessary, adjust the lever stroke by turning the adjust-
ing nut.

Lever notices: 7-10

INSPECTION OF POWER BRAKE UNIT AND HOSES

1. Check the vacuum hoses, connectors, and check the
valve for cracks, chafing, deterioration, etc.

2. Check the power brake for proper operation. To check,
depress the brake pedal several times to make sure the
pedal play does not change. Then, while depressing the
brake pedal, start the engine. At this time, the pedal
should go down a little.

INSPECTION OF DISC BRAKES

Check the following conditions of disc brake components.
1. Check caliper operation and inspect for leaks.

2. Check pads for wear.

3. Check condition and thickness of disc plate.

INSPECTION OF POWER STEERING FLUID LEVEL
Check the power steering fluid level. Add specified power
steering fluid to MAX if necessary.

Fluid specification: ATF Dexron®II or M-III

INSPECTION OF STEERING OPERATION AND

LINKAGE

1. Check the steering wheel free play. (Refer to page N-6.)
Free play: 0-30 mm {0-1.18 in}

2. Check the steering for proper operation and for looseness
of the steering housing.

3. Check the steering gear housing for fluid leakage or see
page.

4.Check for excessive play on the tie rod ends and rack
guide.

5. Check for damage of the dust boots.

6. Check for looseness or grease leakage of the tie rod ends.
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INSPECTION OF STEERING LINKAGES, RACK GUIDE
AND TIE ROD ENDS

Check the steering linkage for looseness and damage.
Check that there is:

1. No excessive play on tie rod ends and rack guide.

2. No looseness or grease leakage on tie rod ends.

INSPECTION OF SUSPENSION BALL JOINTS
Check the ball joints for damage, looseness and grease
leakage.

INSPECTION OF RACK SEAL BOOTS
Check the boot for cracking or other damage.
If a problem is found, replace the boot.

INSPECTION OF MANUAL TRANSMISSION OIL

1. On level ground, jack up the vehicle and support it evenly
on safety stands.

2. Remove the transmission cover.

3. Remove the filler plug.

4. Verify that the oil is up to the bottom of the check plug hole.

5. If the oil level is low, add the specified oil through the filler
plug port.

6. Install a new filler plug.

Tightening torque:
25-39N-m{2.5-4.0kgf-m, 19-28 ft-Ibf}

7. Install the transmission cover.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4in - Ibf}




SCHEDULED MAINTENANCE A
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REPLACEMENT OF MANUAL TRANSMISSION OIL

1. Remove the transmission cover.

2. Remove plug A (with washer) and B, and drain the oil into
a suitable container.

3. Wipe all plug clean.

4. Apply sealant to the B plug threads.

5. Install new plugs A (with new washer) and B.

Tightening torque:
A:40-58 N-m {4.0-6.0 kgf-m, 29-43 ft-Ibf}
B:21-31N-m{2.1-3.2 kgf-m, 16-23 ft- Ibf}

6. Remove filler plug and add the specified oil through the
filler plug port until the level rises to the bottom of the port.

Specified oil:
Grade: API service GL-4 or GL-5
All-season: SAE 75W-90
Above 10°C {50°F}: SAE 80W-90

Capacity: 2.5 L {2.6 US qt, 2.2 Imp qt}

7. Install a new filler plug.

Tightening torque:
25-39N-m{2.5-4.0kgf-m, 19-28 ft - Ibf}

8. Install the transmission cover.

Tightening torque: )
7.9-10.7 N-m {80-110kgf-cm, 70-95.4in-Ibf}

INSPECTION OF AUTOMATIC TRANSMISSION FLUID
LEVEL (Except CANADA)

1. Park the vehicle on level ground.

2. Apply the parking brake and securely position wheel
chocks to prevent the vehicle from rolling.

3. Warm up the engine until the ATF temperature reaches
60-70°C {140-158°F}.

4. While depressing the brake pedal, shift the selector lever
to each range (P-L). Leave it a few seconds in each
range.

5. Shift back to P range.
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A-18

6. Ensure that the ATF level is between the notches of the
ATF dipstick. Add ATF to the specified level, if necessary.

ATF Type: Dexron®II or M-III
Capacity: 8.6 L {9.1 US qt, 7.6 Imp qt}

INSPECTION OF DIFFERENTIAL OIL

Note
® Park the vehicle on level ground. .

1. Remove the filler plug.

2. Verify that the oil is at the bottom of the filler plug hole.
If it is low, add the specified oil.

3. Install a new washer and the filler plug.

Tightening torque:
39-53N-m{4.0-5.5 kgf-m, 29-39 ft-Ibf}

REPLACEMENT OF DIFFERENTIAL OIL

1. Remove the filler and drain plugs.

2. Drain the differential oil into a suitable container.
3. Wipe the plugs clean.

4. Install a new washer and the drain plug.

Tightening torque:
39-53 N-m {4.0-5.5 kgf-m, 29-39 ft-Ibf}

5. Add the specified oil from the filler plug hole until it reach-
es the bottom of the hole.

Specified oil
Type
Above -18°C {0°F}:API GL-4 or 5, SAE 90
Below -18°C {0°F}:API GL-4 or 5, SAE 80
Capacity: 1.30 L {1.38 US qt, 1.14 Imp qt}

6. Install a new washer and the filler plug.

Tightening torque:
39-53 N-m {4.0-5.5 kgf-m, 29-39 ft-Ibf}

On vehicles equipped with limited-slip differential, API GL-5,
SAE 90 special lubricant is required for limited-slip differen-
tials.

INSPECTION OF DRIVE SHAFT DUST BOOTS
Check the dust boot on the drive shaft for cracks, damage,
grease leakage, and a loose boot band. -
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TIGHTENING BOLTS AND NUTS ON CHASSIS AND

BODY

1. Tighten all seat mounting bolts.

2. Retighten all loose nuts and bolts of front and rear sus-
pensions to the specified torque. (Refer to Section R)

INSPECTION OF EXHAUST SYSTEM HEAT SHIELDS

1. Check the clearance between insulator and body, and
also between the insulator and the exhaust system.

2. Visually inspect the pipes, hangers and connections for
severe corrosion, leaks or damage.

INSPECTION OF SEAT BELTS, BUCKLES,

RETRACTORS AND ANCHORS

1. Pull each seat belt to be sure it moves smoothly.

2. Check for scratches, tears, or wear of the webbing, and
for bent metal fittings.

Caution
® Do not disassemble the buckle or ELR assembly.

3. Check operation of retractors.
4. Check tightness of belt anchor bolts.

A-19




Before beginning any service procedure, refer to the 1994 RX-7
Body Electrical Troubleshooting Manual; see section S for air bag
system service warnings and section J1 for audio antitheft system
alarm conditions.
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INDEX

ENGINE COOLANT INSPECTION
SERVICE, SECTION E

COMPRESSION INSPECTION, PAGE C-9
STANDARD: 830 KPa {8.5 kgf/cm?, 120 psi}-250 rpm

ENGINE OIL INSPECTION
SERVICE, SECTION D

DRIVE BELT
DEFLECTION AT 98N {10 kgf, 22 Ibf} mm {in}
DRIVE BELT NEW USED LIMIT

ALTERNATOR 6.0-7.0 {0.24-0.27) 7.0-7.5{0.28-0.29) | 9.0{0.35)
P/S-AIC 3.5-4.0{0.14-0.15} | 4.5-5.0{0.18-0.19} 6.0 {0.24}
1. Rear oil seal 2. Engine

Replacement ............... page C- 11 Removal .................. page C- 14

Disassembly ............... page C- 23

Cleaning .................. page C- 49

Inspection / Repair .......... page C- 51

Assembly .................. page C- 60

Installation ................. page C-102
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OUTLINE, TROUBLESHOOTING GUIDE

OUTLINE
SPECIFICATIONS
— Engine
9 13B Turbo
ltem
'Engine type Rotary
Displacement ml {cc, cu in} 654 {654, 40.0} x 2
Number of Cylinders and arrangement 2 rotors, longitudinal
Combustion chamber type Bathtub
Compression ratio 9.0:1
Air induction 4-port induction
Primary 45° BTDC
Open
Intake Secondary 32°BTDC
Port timi Close Primary 50° ABDC
imin
9 Secondary 50° ABDC
Open 75° BBDC
Exhaust
Close 48° ATDC
Fuel supply system CIS
lanition timing® Trailing 20° ATDC (-20° BTDC)
1on umin,
9 9 Leading 5° ATDC (-5° BTDC)
Idle speed* rpm 700 - 750
* TEN terminal of data link connector is grounded.
TROUBLESHOOTING GUIDE
Problem Possible cause Action Page
Difficult starting Insufficient compression
Deformation or abnormal wear of side housing Replace C-51
Deformation or abnormal wear of rotor housing Replace C-54
Wear of rotor grooves Replace C-57,58
Deformation of or loose rotor seals Replace C-57,58
Worn or weak rotor seal springs Replace —
Malfunction of metering oil pump Section D
Malfunction of electrical system Section F
Malfunction of electrical system Section G
Poor idling Insufficient compression
Deformation or abnormal wear of side housing Replace C-51
Deformation or abnormal wear of rotor housing Replace C-54
Wear of rotor grooves Replace C-57, 58
Deformation or loose rotor seals Replace C-57, 58
Worn or weak rotor seal springs Replace -
Malfunction of fuel system Section F
Malfunction of ignition system Section G
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C TROUBLESHOOTING GUIDE
Problem Possible cause Action Page
Insufficient power Insufficient compression
Deformation or abnormal wear of side housing Replace C-51
Deformation or abnormal wear of rotor housing Replace C-54
Wear of rotor grooves Replace C-57,58
Deformation or loose rotor seals Replace C-57, 58
Worn or weak rotor seal springs
Malfunction of fuel system Section F
Malfunction of ignition system Section G
Abnormal Malfunction of combustion chamber
combustion Carbon accumulation Remove and clean C-49
Malfunction of fuel system Section F
Malfunction of ignition system Section G
Excessive oil Leakage into combustion chamber
consumption Deformation or abnormal wear of side housing Replace C-51
Malfunction of rotor (blow holes) Replace C-54
Scratched or burred rotor land Replace C-54
Malfunction of oil seal (incorrect angle) Replace C-56
Leakage into coolant passages
Deformed rotor housing Replace C-54
Malfunction of sealing rubber Replace -
Leakage to outside of engine Section D
Malfunction of lubrication system Section D
Engine noise Rotor seal noise :
Malfunction of rotor seals Replace C-56, 57
Malfunction of housing Replace C-51, 54
Malfunction of seal spring Replace C-56, 57
Malfunction of metering oil pump Section D
Knocking noise
Accumulation of carbon Remove and clean C-49
Hitting noise
Malfunction of main hearing or rotor hearing Replace C-53, 56
Excessive end play Adjust C-74
Foreign matter in internal gear or stationary gear or malfunction | Replace C-53
of gear
Other
Malfunction of water pump bearing Section E
Loose drive belt Adjust C-5
Malfunction of alternator bearing Section G
Exhaust gas leakage Section F
Malfunction of fuel system Section F




ENGINE TUNE-UP PROCEDURE C
ENGINE TUNE-UP PROCEDURE

PREPARATION
SST
49 9200 020 For
inspection of
Tension gauge, drive belt tension
V-ribbed belt

ENGINE OIL
Warning
® Continuous exposure with USED engine oil has

caused skin cancer in laboratory mice. Protect
your skin by washing with soap and water immedi-
ately after this work.

Inspection

1. Be sure the vehicle is on level ground.

2. Warm up the engine to normal operating temperature and
stop it. :

3. Wait for five minutes.

4. Remove the dipstick and check the oil level and condition.

5. Add or replace oil if necessary. '

Note
® The distance between the L and F marks on the dipstick
represents 1.7L {1.8 US qt, 1.5 Imp qt}.

ENGINE COOLANT

Inspection

Coolant level (Engine cold)

Warning

® Removing the radiator cap or the coolant filler cap
while the engine is running, or when the engine and
radiator are hot is dangerous. Scalding coolant and
steam can shoot out and cause serious injury. It
can also damage the engine and cooling system.
Turn off the engine and wait until it is cool. Even
then, be very careful when removing the cap. Wrap
a thick cloth around it and slowly turn it counter-
clockwise to the first stop. Step back while the
pressure escapes.
When you’re sure all the pressure is gone, press
down on the cap-still using a cloth-turn it, and re-
move it.

1. Verify that the coolant level is near the filler port neck.

2. Remove the coolant level dipstick from the coolant reser-
voir and verify that the coolant level is between the F and L
marks. Add coolant if necessary.

Coolant quality

1. Verify that there is no buildup of rust or scale around the

f——ﬁ-lxxxxxxxlm [D m—

V-RIBBED BELT radiator cap and radiator filler neck.
2. Verify that the coolant is free of oil.
W\l LW b\w 3. Replace the coolant if necessary.
DRIVE BELT
X @ X Inspection

1. Check the drive belts for wear, cracks, and fraying. Re-
place if necessary.

2. Verify that the drive belts are correctly mounted on the pul-
leys.
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C ENGINE TUNE-UP PROCEDURE

3. Check the drive belt deflection when the engine is cold, or
at least 30 minutes after the engine has stopped. Apply
moderate pressure 98 N {10 kgf, 22 Ibf} midway between
the specified pulleys.

Deflection
mm {in}
Drive belt New* Used Limit
6.0-7.0 7.0-7.5 9.0
Alternator {0.24-0.27} {0.28-0.29} {0.35}
35-4.0 45-5.0 6.0
P/S-AIC {0.14-0.15} {0.18-0.19} {0.24)

* A belt that has been on a running engine for less than five minutes.

4. If the deflection is not within specification, adjust it.

Drive belt tension check

Note

® Belt tension can be checked in place of belt deflection.
® Belt tension can be measured between any two pul-

leys.

1. Using the SST, check the belt tension.

= Tension
WHEN SET Nikgf- Ibf}
Drive belt New* Used Limit
690-780 590-680 320
Alternator {70-80, 160-170} | {60~70, 140-150} {33, 73}
740-880 540-630 320
PIS-AC {75-90,170-190} | {55-65, 130-140} {33, 73}

* A belt that has been on a running engine for less than five minutes.

2. If the tension is not within specification, adjust it.

Adjustment

Alternator

1. Loosen bolt ® and nut ®.

2. Adjust the belt deflection by turning adjusting bolt ©.

Deflection
New:6.0-7.0 mm {0.24-0.27 in}
Used:7.0-7.5 mm {0.28-0.29 in}
Limit:9.0 mm {0.35 in}




ENGINE TUNE-UP PROCEDURE C

3. Tighten bolt ® and nut ®.

Tightening torque:
Bolt ® 38-51 N-m {3.8-5.3 kgf-m, 28-38 ft- Ibf}
Nut ® 19-25N-m{1.9-2.6 kgf-m, 14-18 ft- Ibf}

P/S, A/C
1. Loosen idler pulley locknut ®.
2. Adjust the belt deflection by turning adjusting bolt ®.

Deflection
New: 3.5-4.0 mm {0.14-0.15 in}
Used: 4.5-5.0 mm {0.18-0.19 in}
Limit: 6.0 mm {0.24 in}

3.Tightennut ®. .

Tightening torque:
37-53N-m {3.7-5.5 kgf-m, 27-39 ft - Ibf}

Replacement
P/S, A/IC
1. Disconnect the air hoses shown in the figure.

2. Loosen idler pulley locknut ®.
3. Loosen adjusting bolt ®.
4. Remove the belt.




C ENGINE TUNE-UP PROCEDURE

5. Install the new belt on the pulleys.
6. Adjust the belt deflection by turning adjusting bolt ®.

Deflection
3.5-4.0mm {0.14-0.15 in}
7. Tighten idler pully locknut ®.

Tightening torque:
37-53N-m {3.7-5.5 kgf-m, 27-39 ft - Ibf}
8. Connect the air hoses.

Alternator
1. Disconnect the air hoses shown in the figure.

2. Loosen air pump mount bolts @ and ®.

3. Loosen alternator mount bolt @ and locknut ®.
4. Loosen adjusting bolt ©.
5. Remove the drive belt.

6. Install the new drive belt on the pulleys.
7. Tighten the air pump mount bolts ® and ® while applying
the pressure to the drive belt.

Tightening torque:
19-25N-m{1.9-2.6 kgf-m, 14-18 ft-Ibf}




ENGINE TUNE-UP PROCEDURE, COMPRESSION C
8. Adjust the belt deflection by turning adjusting bolt ©.

Deflection
6.0-7.0 mm {0.24-0.27 in}

9. Tighten alternator mount bolt @ and locknut ®.
Tightening torque:

Bolt ®38-51 N-m {3.8-5.3 kgf-m, 28-38 ft-Ibf}
Nut ®19-25 N-m {1.9-2.6 kgf-m, 14-18 ft - Ibf}

10. Connect the air hoses.

COMPRESSION

If the engine exhibits low power, poor fuel economy, or poor idle, check the following:
1. Ignition system (Refer to Section G.)

2. Compression

3. Fuel system (Refer to Section F.)

PREPARATION
SST

49 FO18 9A0 ¢ For

Inspection of
Tester, compression
compression et

1. Check that the battery is fully charged. Recharge it if nec-
essary.

2. Warm up the engine to the normal operating temperature,
then stop it.

3. Allow about 10 minutes for the exhaust manifold to cool.

4. Remove the front and rear trailing-side spark plugs.

5. Disconnect the circuitopening relay and the igniter con-
nector.




C COMPRESSION
6. Connect the SST to the front rotor housing and the bat-
tery.
7. Fully depress the accelerator pedal and crank the engine
for 5 to 10 seconds.
8. Record the compression of the three combustion cham-
bers and cranking speed.

Compression:

690 kPa {7.0 kgf/cm2, 100 psi}-250 rpm

Differential limit of chambers:

150 kPa {1.5 kgf/cm2, 21 psi}-250 rpm

1) If pressure is below 290 kPa {3.0 kgf/cm?, 43 psi} at one
or two chambers of a rotor, the tester indicates one cor-
rect measurement and two 00.0 readings.

2) If pressure is below 290 kPa {3.0 kgf/cm2, 43 psi} at
three chambers, the tester indicates three 00.0 read-
ings.

=/ 3) Inthe above cases, the cranking speed readings are all
00.0.
9. Check the rear chambers by using the same procedure.
10. Compensate the compression values if they are mea-
sured at cranking speeds other than standard or if they
are measured at high altitude.
Ed
o . Cranking speed compensation
g 704 110 Compensate the compression according to the cranking
% w0( 70 3 speed.
] 100 s //“'
B
g 55
CRANKING SPEED
Altitude compensation
g Compensate the compression according to the altitude.
L ™0t 80
)
: 690 {5 }
= \
s -
= 2 4 6 8 10
= {0.6} (1.2} {1.8} {24} {3.0}
8 ALTITUDE x 103 m {x 103 ft}
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ON-VEHICLE MAINTENANCE

ON-VEHICLE MAINTENANCE

REAR OIL SEAL
PREPARATION
SST
49 FO11 101 For 49 0820 035 For
prevention of removal of
Brake, eccentric shaft Box wrench, flywheel locknut
ring gear rotation flywheel
49 1881 055A For 49 0839 305A For
prevention of removal of
Stopper, eccentric shaft Puller, counterweight
counterweight rotation counterweight
49 0813 225 For
Removal of
" Retnover, oil seal
oil seal

1.
2.
3.

Removal Note

Disconnect the negative battery cable.

Drain the engine oil.

Remove the manual transmission. (Refer to Section J.)
Remove the automatic transmission. (Refer to SectionK.)

(MT)

(1) Remove the clutch cover and clutch disc. (Refer to
Section H.)
(2) Install the SST against the flywheel.

Caution
® Place a rag between the SST and the vacuum pipes
to protect the pipes.

(3) Remove the lock nut by using the SST.
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C ON-VEHICLE MAINTENANCE

(4) Remove the flywheel by using the SST.
(5) Remove the key.

(AT)
(1) Install the SST against the counterweight.

(2) Remove the back plate and drive plate.
(3) Remove the lock nut by using the SST.

(4) Remove the counterweight by using the SST.

(MT and AT)
4. Remove the oil seal by using the SST.




ON-VEHICLE MAINTENANCE C

Installation Note

Rear oil seal

1. Apply engine oil to the seal lip.

2. Fit the oil seal onto the stationary gear.

3. Using a pipe and hammer, tap the oil seal in evenly until it
is flush with the edge of the rear cover.

Oil seal outer diameter: 95.0 mm {3.74 in}

Flywheel (MT)

1. Fit the key to the eccentric shaft.

2. Install the flywheel to the eccentric shaft.

3. Apply thread-locking compound to the eccentric shaft
threads.

4. Apply sealant to the contact surface of the locknut.

5. Install the lock nut and tighten it with the SST.

Tightening torque:
400-490 N-m {40-50 kgf-m, 290-360 ft - 1bf}

Caution
® Place a rag between the SST and the vacuum pipes
to protect pipes.

Drive plate (AT)

1. Fit the key to the eccentric shatft.

2. Install the counterweight to the eccentric shaft.

3. Apply thread-locking compound to the eccentric shaft
threads.

4. Apply sealant to the contact surface of the lock nut.

5. Install the locknut and tighten it with the SST.

Tightening torque:
400-490 N-m {40-50 kgf-m, 290-360 ft - Ibf}
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C REMOVAL

6. Install the drive plate and the back plate.

Tightening torque:
44-60N-m {4.4-6.2kgf-m 32-44 ft-Ibf}

Steps After Installation

1. Add engine oil to the specified level.

2. Connect the negative battery cable.

3. Start the engine and do the following:
(1) Check for leakage of engine oil.
(2) Perform engine adjustments as necessary.
(3) Recheck the oil level.

REMOVAL

PREPARATION
SST

49 W023 585A For
prevention of

Adjust wrench % P/S oil pump
rotation

PROCEDURE

Warning '
® Release the fuel pressure. (Refer to Section F)
® Keep sparks and open flames away from fuel area.

1. Disconnect the negative battery cable.

2. Drain the engine coolant and engine oil.

3. Remove the hood.

4. Remove the transmission. (Refer to Section J or K.)

5. Disconnect the powertrain control module. (Refer to Section F.)

6. Remove in the order shown in the figure, referring to Removal Note.
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REMOVAL C

Step 1

®

1. Undercover 11. Fuse box
2. Fresh-air duct RemovalNote ............... page C-16
3. Battery and box 12. Drive belt
4. Strut bar RemovalNote ............... page C- 7

RemovalNote ............... page C-16 13. P/S oil pump pulley
5. Accelerator cable RemovalNote ............... page C-16
6. Air cleaner housing 14.P/S oil pump ,
7. Hose RemovalNote ............... page C-16
8. Water hose 15. A/C compressor
9. Air hose RemovalNote ............... page C-16

10. Radiator hose (upper)




REMOVAL

C-16

Removal Note

Strut bar

1. Remove the strut bar.

2. Temporarily tighten the lock nut to the stud bolt.

Fuse box
Remove the fuse box with the harness still connected.

P/S oil pump pulley

1. Hold the P/S oil pump pulley by using the SST.
2. Remove the P/S oil pump pulley nut.

3. Remove the P/S oil pump pulley.

P/S oil pump

1. Remove the P/S oil pump with the hose still connected.

2 Position the pump away from the engine, and support it
with wire.

A/C Compressor

1. Remove the A/C compressor with the hoses still con-
nected.

2. Position the compressor away from the engine, and sup-
port it with wire.




REMOVAL C

Step 2
Disconnect the harness connectors and hoses.
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- REMOVAL

1. Radiator hose (lower)
2. Oil pipe

RemovalNote ...............
3. Insulator

RemovalNote ...............

C-18

page C-19
page C-19

4. Front exhaust pipe

Removal Note
5. Split air pipe

6. Oil cooler pipe (AT)

Removal Note




REMOVAL C

Removal Note

Oil pipe
Remove the clip and disconnect the oil pipe, using a drain
pan to catch the oil.

Insulator
Remove the insulators in the order shown in the figure.
Keep the surface of the insulator free from oil.

Front exhaust pipe
1. Disconnect the oxygen sensor harness.
2. Remove the front exhaust pipe.

Oil cooler pipe (AT)

1. Disconnect the oil cooler pipe.

2. Remove the nut shown in the figure.

C-19




C REMOVAL

3. Remove the bolt shown in the figure and disconnect the oil
cooler pipe from the engine.

Step 4
Remove the engine assembly.
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ENGINE STAND MOUNTING C

ENGINE STAND MOUNTING
PREPARATION
SST
49 0107 680A For 49 L010 1A0 For
disassembly / disassembly /
Stand, assembly of Hanger set, assembly of
engine engine engine stand engine
49 L011 101 491010 102
For For
Plate disassembly / Arms disassembly /
assembly of assembly of
(Part of engine (Part of engine
49 L011 1A0) 49 L010 1A0)
491010103 491010 104
For For
Hooks disassembly / Nuts disassembly /
assembly of @ assembly of
(Part of engine (Part of Y engine
49 L011 1A0) 49 L010 1A0)
491010105 491010 106
For ' For
Bolts disassembly / Bolts disassembly /
assembly of assembly of
(Part of engine (Part of engine
491010 1A0) 49L010 1A0)
49 1114 005 For
disassembly /
Hanger, engine assembly of
engine
PROCEDURE
When using 49 L010 1A0

1. Remove the oil pipe.
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PARALLEL
BOLT A [=
AN

Z ARM |7

7 oy

7
Z wPan
Z

N

—

ut NUT TESS THAN
20 mm {0.79 in)

49 0107 680A
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2. Remove the A/C compressor and P/S oil pump bracket.
3. Remove the stud.

4. Install the SST (arms) to the block holes shown in the fig-
ure and loosely tighten bolts A.

5. Assemble the SST (bolts, nuts, hooks and plate).

6. Install the SST assembly to the respective arms while ad-
justing parallelism between the arms and plate by turning
the bolts and nuts.

Warning

® Although the engine stand has a self-locking brake
system, there is a possibility that the brake may not
be effective in the following situations:

1. When the engine is held in an unbalanced posi-
tion.

2. While rotating the engine, if it passes through an
unbalanced position.

Either of these situations could lead to sudden,
rapid movement of the engine and mounting stand
handle and cause serious injury. Never keep the en-
gine in an unbalanced position, and always hold
the rotating handle firmly when turning the engine.

7. Tighten the bolts and nuts to affix the SST.
8. Install the engine on the SST (engine stand).
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When using 49 1114 005

1. Remove the oil pipe, engine mounts, and P/S oil pump
bracket.

2. Install the SST as shown in the figure.

3. Mount the engine on the SST (engine stand).

DISASSEMBLY
PREPARATION
SST
49 FO11 101 For 49 1881 055A For
prevention of prevention of
Brake, engine rotation Stopper, engine rotation
ring gear counterweight
49 0820 035 For 49 0839 305A ~ For
removal/ removal of
Box wrench, @\ installation of Puller, counterweight
flywheel locknut counterweight
49 0813 215A For 490813 225 For
removal of removal of
Puller, tubular dowel Remover, oil seal
tubular dowel oil seal
49 0813 250 49 H018 001 For
For arrangement removal of
Case, of rotor seals Wrench, knock sensor
knock sensor

seal r[/[

Warning

® Continuous exposure with USED engine oil has caused skin cancer in laboratory mice. Protect
your skin by washing with soap and water immediately after this work.
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1. Code all identical parts (such as rotors, rotor oil seals, rotor seals, and seal springs) so that they can be
reinstalled in the location from which they were removed.
2. Clean the parts with a steam cleaner; blow off any remaining water with compressed air.

AUXILIARY PARTS (I)
1. Drain the engine oil. :
2. Disassemble in the order shown in the figure, referring to Disassembly Note.

1. Drive belt 5. Air pump and bracket

2. Water pump pulley 6. Pressure chamber

3. Drive belt pulley 7. Air pipe and bracket

4. Alternator and bracket 8. Engine mount (RH and LH)
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TURBOCHARGER

Turbocharger handling procedures.

® Holding the actuator, the rod, or the actuator hose when removing and carrying the turbocharger can
cause damage.

® Set the turbine down with the shaft horizontal.

® Replace damaged studs and nuts. Use only the specified studs and nuts. Using damaged or unspeci-
fied studs and nuts can cause gas leakage because of insufficient clamping.

® Protect the oil pipe from deformation. Deformation will inhibit oil flow and may damage the turbochar-
ger due to overheating.

® Foreign material in the oil line can damage the turbocharger. Keep the oil line clean.

® Cover the turbocharger air port and exhaust port with tape to keep out foreign material. It can damage
the turbocharger’s internal components.

® Protect the insulators from deformation and oil. Deformed or oily insulators can lead to damage to the
turbocharger due to overheating.

C-25




C DISASSEMBLY

Disassembile in the order shown in the figure, referring to Disassembly Note.

GASKET,
REPLACE

@
(® REPLACE
NUT, REPLACE

1. Air pipe 4. Air intake pipe
2. Air pipe and control valve 5. Turbo control actuator

Disassembly Note ............ page C-27 Disassembly Note ............ page C-27
3. Vacuum pipe and hoses 6. Clip

Disassembly Note ............ page C-27 7. Turbocharger assembly

Disassembly Note ............ page C-28
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Disassembly Note
Air pipe and control valve
1. Disconnect the hoses shown in the figure.

2. Disconnect the vacuum hoses shown in the figure.
3. Remove the air pipe and control valve assembly.

Vacuum pipe and hoses

1. Disconnect the vacuum hoses shown in the figure.

2. Remove the nuts shown in the figure.

3. Disconnect the vacuum pipe and hoses from the turbo-
charger.

Turbo control actuator
1. Remove the clip shown in the figure.

2. Remove the bolts and remove the turbo control actuator.
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Turbocharger assembly

Caution
® Hold the pipe by using a wrench.

1. Use two wrenches when disconnecting the oil inlet pipe.

2. Disconnect the water hose and oil inlet pipe.

3. Disconnect the oil outlet pipes.

4. Disconnect the water hose.
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5. Remove the bolts and nuts and remove the turbocharger
assembly.
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AUXILIARY PARTS (II)
Disassemble in the order shown in the figure, referring to Disassembly Note.

1. Seal plate 5. Surge tank assembly

2. Exhaust manifold insulator Disassembly Note ............
3. Exhaust manifold 6. Intake manifold assembly

4. Exhaust manifold gasket Disassembly Note ............
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Disassembly Note

Surge tank assembly

1. Remove the bolts shown in the figure.

2. Disconnect the duty solenoid valve from the surge tank.

I :‘" ”T‘ G
138 1 >,
ralni

f

3. Disconnect the vacuum hoses and blowby hose shown in
the figure.
4. Loosen the bolt shown in the figure.

5. Disconnect the hoses and connectors shown in the figure.

6. Disconnect the connector shown in the figure.

7. Remove the bolts and remove the surge tank assembly.
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Intake manifold assembly
1. Disconnect the hose shown in the figure.

2. Disconnect the fuel hose and vacuum hose shown in the
figure.

3. Remove the oxygen sensor connector.

4. Remove the nut shown in the figure.
5. Remove the three-way solenoid.

6. Disconnect the vacuum hoses shown in the figure.
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7. Disconnect the vacuum hoses shown in the figure.

8. Disconnect the fuel injector connectors.

9. Disconnect the connectors.

10. Remove the intake manifold assembly.

11. Disconnect the vacuum hose.
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Vacuum pipe assembly
Disassembile in the order shown in the figure.

SSEUA

RZN\E
A\

.....

1. Vacuum chamber (AT) 3. Qil filler pipe
2. Ignition coil assembly 4. Vacuum chamber
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Disconnect the harness connectors shown in the figure.

Harness

‘- g
—
\
<7

W

G
>4
$

&
EA(
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HOUSING (EXTERNAL PARTS I)
Disassembile in the order shown in the figure, referring to Disassembly Note.

O-RING,
REPLACE

MIXING PLATE,
REPLACE

WASHER,
REPLACE

WASHER

REPLACE
6
”
AN :

»

REPLACE

g
e/,
&)

O-RING,
REPLACE (SF— GASKET

REPLACE \
GASKET,
REPLACE

WASHER, [¢
REPLACE g

1. Drive plate (AT) 7. Water pump body
Disassembly Note ............ page C-37 Service ................o.l. Section E
2. Fuel delivery pipe and mixing plate 8. Metering oil pump
Disassembly Note ............ page C-37 Service ..............ia.l Section D
Service ...........iiiiiiiia.. Section F 9. Engine hanger _
3. Oil inlet pipe 10. Oil pan
4. QOil filter and body Disassembly Note ............ page C-38
5. Oil pipe 11. Oil strainer
6. Metering oil nozzle 12. Knock sensor
Service ............ciiiin.. Section D Disassembly Note ............ page C-38

C-36




DISASSEMBLY C

49 1881 055A

Disassembly Note
Drive plate (AT)
1. Attach the SST to the counterweight.

2. Remove the retainer and the drive plate.

Fuel delivery pipe and mixing plate
1. Remove the fuel delivery pipe and spacer.

2. Reach into the intake port and push out the mixing plate
by hand.

Oil pan
1. Remove the oil pan attaching bolts.

Caution

® Prytools can easily scratch the oil pan contact sur-
faces. Prying off the oil pan can also easily bend the
oil pan flange. Refer to the following instructions
before removing the oil pan.
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2. Remove the oil pan by inserting screwdriver into only the
areas shown in the figure.

Knock sensor
Remove the knock sensor by using the SST.
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HOUSING (EXTERNAL PARTS II)
Disassembile in the order shown in the figure, referring to Disassembly Note.

O-RING,

©
REPLACE y
@—@

(0 REPLACE

NUT, WASHER,
REPLACE

GASKET,
REPLACE

1. Eccentric shaft lock bolt

Disassembly Note ..........

2. Pully boss
3. Eccentric shaft bypass valve

Inspection .................

4. Spring
5. Front cover
6. Oil seal

Disassembly Note ..........

7. Plug

8. Control valve spring

9. Control valve
10. O-ring and backup ring
11. Drive gear

12. Oil pump sprocket wheel

Disassembly Note .........

13. Oil pump drive chain

Inspection ................

14. Oil pump drive sprocket

Inspection ................

15. Oil pump

Service ..........ouun...

16. Balance weight
17.Key
18. Thrust washer

Inspection ................

19. Needle bearing

Inspection ................

20. Spacer
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49 1881 055A

C-40

Disassembly Note
Eccentric shaft lock boit
1. Attach the SST to the flywheel (MT) or counterweight

(AT).

2. Remove the eccentric shaft lock bolt.

Oil seal
Remove the oil seal by using a screwdriver protected with
arag.

Oil pump sprocket wheel

1. Lift the lock washer tab and remove the sprocket lock nut.

2. Remove the oil pump drive gear, sprocket wheel, and
drive chain as an assembly.
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HOUSING (INTERNAL PARTS)
Disassembile in the order shown in the figure, referring to Disassembly Note.

SEALING
RUBBER,
REPLACE __

SEALING
RUBBER,
REPLACE

SEALING WASHER
REPLACE

SEALING RUBBER
REPLACE
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1. Flywheel (MT) / Counterweight (AT)

Disassembly Note ............ page C-44
2. Tension bolts

Disassembly Note ............ page C-45
3. Rear housing

Disassembly Note ............ page C-45

Inspection ............ e page C-51
4. Rear oil seal

_Disassembly Note ............ page C-45

5. Rear stationary gear

Inspection ................... page C-52
6. Oil regulator valve

Service .............iiiinnn.. Section D
7. Oil pressure switch

Disassembly Note ............ page C-45

8. Heat gauge unit
9. Tubular dowel

Disassembly Note ............ page C-46
10. Rear rotor housing

Disassembly Note ............ page C-46

Inspection ................... page C-54
11. Rear rotor

Disassembly Note ............ page C-46

Inspection ................... page C-54

C-42

12. Tubular dowel

Disassembly Note ............ page C-47
13. Intermediate housing

Disassembly Note ............ page C-47

Inspection ................... page C-51
14. Front rotor housing

Disassembly Note ............ page C-47

Inspection ................... page C-54
15. Eccentric shaft

Inspection ................... page C-58
16. Front rotor

Disassembly Note ............ page C-47

Inspection ................... page C-54
17.Plate
18. Needle bearing

Inspection ................... page C-59
19. Thrust washer

Inspection ................... page C-59
20. Front stationary gear

Inspection ................... page C-52
21. Front housing

Inspection ................... page C-51
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HOUSING (ROTOR)

Disassemble in the order shown in the figure, referring to Disassembly Note.

ol

O-RING @

O-RING REPLACE

REPLACE

SOFT SEAL
REPLACE

% SOFT SEAL
\\

EPLACE
@

@) 557 |

e

SOFT SEAL
REPLACE

®

GXOFT SEAL

SOFT SEAL

REPLAV

1. Apex seal and side piece
Inspection
2. Second piece
Inspection
3. Apex seal spring (short)
4. Apex seal spring (long)
5. Corner seal
Inspection
6. Corner seal spring

O] ss1

7. Side seal

Inspection ................... page C-57
8. Side seal spring
9. Oil seal and O-ring

Disassembly Note ............ page C-48

Inspection ................... page C-56
10. Oil seal spring
11. Rotor bearing

Inspection ................... page C-56
12. Rotor

Inspection ................... page C-55
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Disassembly Note
Flywheel (MT)
1. Remove the flywheel nut by using the SST.

2. Remove the flywheel by using the SST.
3. Remove the key.
4. Remove the SST.

Counterweight (AT)
1. Remove the counterweight nut by using the SST.

2. Remove the counterweight by using the SST.

3. Remove the key by using a pryer protected with rag.
4. Remove the SST.
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Tension bolts ,
1. Loosen the tension bolts gradually and in the sequence
shown in the figure; then remove them.

2. Rotor seals (apex, side, and corner) are identified by the
numbers near each corresponding groove on the rotor
face. Place them in the SST according to the numbers.

Rear housing

1. Remove the rear housing.

2. If the seals stick to the housing when it is removed, put
them back into their original position.

Oil pressure sensor
Remove the oil pressure sensor by using a wrench.

Rear oil seal
Remove the oil seal cover and the oil seal from the rear
housing.
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Tubular dowel
Remove the tubular dowels by using the SST.

49 0813 215A

Rear rotor housing
1. Remove the side pieces and place them in the SST.

2. Remove the rotor housing. Be careful not to drop the apex
seals.
3. Remove the O-ring from the upper dowel hole.

Rear rotor
1. Remove the seals and springs, and place them in position
in the SST.

2. Remove the rotor.
If the seals stick on the intermediate housing surface, put
them back into their respective position in the rotor.

Caution
® Place the rotor on a soft surface to prevent damag-
ing it.
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3. Remove the seals and springs, and put them in position in
the SST.
4. Mark the rotor with an “R” for proper reassembly.

Tubular dowel
Remove the tubular dowels by using the SST.

Intermediate housing

1. Turn the eccentric shaft so that the rotor journal faces in
the short axial direction.

2. Remove the intermediate housing while pushing the ec-
centric shaft up.

3. If the seals stick to the intermediate housing surface, put
them back into their respective position in the rotor.

4. Remove the sealing rubbers.

Front rotor housing

1. Remove the side pieces and place them in the SST.

2. Remove the rotor housing. Be careful not to drop the apex
seals. :

3. Remove the O-ring from the upper dowel hole.

Front rotor
Remove the front rotor in the same procedure as the re-
moval of the rear rotor.
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C-48

Rotor oil seal

1. Remove the outer oil seal from the rotor by using the SST.
2. Remove the inner oil seal in the same manner.

3. Remove the oil seal springs. .

4. Remove the O-ring from the oil seal.
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CLEANING
PREPARATION
SST
490813 225 : For
cleaning of
Remover, rotor

oil seal

Clean all parts, making sure to remove any gasket fragments, dirt, oil, grease, carbon, and other materials.

Side Housing (front, intermediate and rear housings)
1. Remove the sealing agent from the housing surface by
using a cloth or a brush soaked in solvent or thinner.

2. Remove all carbon from the rotor chamber surface by us-
ing extrafine emery paper.

Caution
® Carbon scrapers can damage the surface.

Rotor Housing

1. Inspect for traces of gas or water leakage along the inner
margin of the rotor housings.

2. Remove all carbon from the inner surface of the rotor
housing by wiping with a cloth soaked in solvent or thin-
ner.
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SOFT MATERIAL COATING

C-50

3. Remove all deposits and rust from the coolant passages
of the housing.

4. Remove the sealing agent from the housing by wiping
with a cloth or brush soaked in solvent or thinner.

Rotor
1. Remove the carbon from the rotor by using a nonabrasive
sponge and carbon cleaner.

Caution
® Cleaning materials can damage the soft material
coating on the side surfaces.

2. Remove the carbon from each groove.
3. Wash the rotor with a cleaning solution.

Rotor Seal (apex, side and corner seals)
1. Remove the carbon from each seal by using the SST.
2. Wash the seals with a cleaning solution.

Caution
® Emery paper will damage the seals. Don’t use
emery paper.

Eccentric Shaft
1. Wash the eccentric shaft with a cleaning solution.
2. Blow the oil passages to clean with compressed air.




INSPECTION / REPAIR C
INSPECTION / REPAIR
PREPARATION
SST -
49 0727 570 For 490813 235 For
inspection of removal /
Body, side housing Replacer installation of
gauge main bearing main bearing
49 0839 165 For 49 0813 240 For
inspection of removal /
Gauge, corner seal Replacer installation of
corner seal rotor bush rotor hearing

1. Clean all parts, making sure to remove any gasket fragments, dlrt oil, grease, carbon, moisture residue,
and other foreign materials. (Refer to page C-50.)
2. Inspect and repair in the specified order.

Side Housing (front, intermediate and rear housings)
1. Check the housing surface for warpage in the four direc-
tions shown in the figure. If necessary, replace the hous-

ing.
Warpage: 0.04 mm {0.0016 in} max.

2. Check the contact surface for wear by using a dial indica-
tor mounted on the SST. Slide the gauge across the area
as indicated in the figure.
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(1) Side seal wear

J Wear: 0.10 mm {0.0039 in} max.

(2) Side seal wear, overlapping oil seal wear

Wear: 0.01 mm {0.0004 in} max.

(3) Side seal wear, outside oil seal wear

Wear: 0.10 mm {0.0039 in} max.

OIL SEAL TRACKING MARK (4) Oil seal wear

D Wear: 0.02 mm {0.0008 in} max.

Stationary Gear
1. Check the front and rear stationary gear for cracked,
scored, worn, and chipped teeth.

2. If necessary, replace the stationary gear.
(1) (Front stationary gear)
Remove the plate, needle bearing, and thrust plate.
(Rear stationary gear)
Remove the attaching bolts.
(2) Remove the stationary gear by using the SST.
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(3) (Rear stationary gear only)
Apply petroleum jelly to a new O-ring and install it on
the rear stationary gear. Apply sealant to the station-
ary gear flange. -

(4) Install the stationary gear to the housing so that the
slot of the stationary gear is fit over the dowel on the
housing.

(5) (Front stationary gear)

Install the thrust plate, needle bearing, and plate.
(Rear stationary gear)
Tighten the attaching bolts.

Tightening torque:
16-22N-m{1.6-2.3kgf-m, 12-16 ft-Ibf}

Main Bearing

1. Check the main bearing for wear, scoring, flaking, and
other damage.

2. Measure the main bearing clearance. Measure the inner
diameter of the main bearing and the outer diameter of the
eccentric shaft main journal.

3. The inside and outside journal specifications are different.

INSIDE '"s'fe Standard clearance:
0.08-0.11 mm {0.0032-0.0043 in} outside
\ 0.06-0.08 mm {0.0024-0.0031 in} inside
[ o H | . . Maximum: 0.13 mm {0.0051 in} outside
\ - 0.11 mm {0.0043 in} inside
OUTSIDE ouéns

4. If necessary, replace the main bearing.
(1) Remove the stationary gear. (Refer to page C-52.)
(2) Remove the screw.
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Main Bearing
1

Screw hole

oil "°'°—-%m.u.n.m.u_ci

D

(3) Place the stationary gear on the support with the gear
facing upward.

(4) Press out the main bearing by using the SST without
the adapter ring. Discard the bearing.

(5) Place the stationary gear on the support with the gear
downward.

(6) Place the new main bearing on the stationary gear so
that the small hole is in line with the screw hole of the
stationary gear.

(7) Press in the main bearing by using the SST.

(8) Remove the thread-locking compound from the screw
and screw hole threads.

(9) Apply new thread-locking compound to the screw
threads and tighten the screw.

Tightening torque:
3.3-4.7N-m{33-48 kgf-cm, 29-41in-Ibf}

Rotor Housing
1. Check the chromium plated surface on the rotor housing
for scoring, flaking, and other damage.
2. Check the width difference of the rotor housing.
(1) Measure the rotor housing width at the points ®, ®,
©, and ©, as shown in the figure. :
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(2) Calculate the difference between the value of point @
and the minimum value among points ®, ©, and ©.

Difference: 0.06 mm {0.0024 in} max.

3. If the difference exceeds the specification, replace the ro-
tor housing.

Rotor

1. Carefully inspect the rotor and replace if it is severely worn
or damaged.

2. Check the internal gear for cracked, scored, worn, and
chipped teeth.

3. Check the clearance between the side housing and rotor.
Measure the rotor housing width (point @) and the maxi-
mum rotor width at the three points indicated in the figure.

Standard: 0.12-0.21 mm {0.0048-0.0082 in}
Clearance: 0.10 mm {0.0039 in} min.

4. Ifthe clearance is less than specified, replace the rotor as-
sembly.

5. Check the corner seal bore for wear by using the SST.
(1) If neither end of the gauge goes into the bore, use the
original corner seal.
(2) If only one end of the gauge goes into the bore, re-
place the corner seal.
(3) If both ends of the gauge go into the bore, replace the
rotor.
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Rotor Bearing

1. Check the rotor bearing for wear, flaking, scoring, and oth-
er damage.

2. Check the rotor bearing clearance. Measure the inner di-
ameter of the rotor bearing and the outer diameter of the
eccentric shaft rotor journal.

Standard clearance:
0.06-0.08 mm {0.0024-0.0031 in}
Clearance: 0.10 mm {0.0039 in} max.

3. If not within specification, replace the rotor bearing.
(1) Place the rotor on a support with the internal gear
downward.
(2) Press the bearing out of the rotor by using the SST
without the adapter ring.

(3) Place the rotor on the support with the internal gear
facing upward.

(4) Place the new rotor bearing on the rotor so that the
bearing lug is in line with the slot of the rotor bore.

(5) Using the SST, press the bearing in until it is flush with
the rotor boss.

Rotor Oil Seal

1. Inspect the oil seal for wear and damage. If necessary, re-
place it.

2. Check the oil seal lip width.

Lip width: 0.5 mm {0.020 in} max.

3. Install the oil seal springs and oil seals into their respec-
tive grooves. ~

4. Check the oil seals for free vertical movement.

5. Check the oil seal protrusion.

Protrusion: 0.5 mm {0.020 in} min.

6. If necessary, replace the oil seal or the spring.
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Apex Seal

1. Check the apex seal for wear, cracks, and other damage.
If necessary, replace it.

2. Measure the combined height of the upper and lower
apex seals at two points.

Standard height: 8.5 mm {0.33 in}
Height: 6.5 mm {0.256 in} min.

3. If the apex seal height is below 6.5 mm {0.256 in}, replace
the apex seals together with apex seal springs.

4. Check the apex seals for warpage.

NOT GOOD Put two apex seals together, top-to-top, and check the
warpage. Do this with all three seals.

If warpage exists in the middle of the seals, replace the
apex seals.

If the warpage exists in the ends of the seals, the seals
can be reused.

5. Check the clearance between the apex seal and the
groove. Place the apex seal in its respective groove in the
rotor, and measure the apex seal clearance. If necessary,
replace it.

Standard clearance
0.051-0.101 mm {0.0020-0.0039 in}
Maximum: 0.15 mm {0.0059 in}

6. Check the long apex seal spring free height. If necessary,
replace it.

Free height: 3.5 mm {0.138 in}
Note

® Replace the short apex seal spring only when the apex
seals are replace in step 3.

Side Seal

1. Inspect the side seal for wear and damage. If necessary,
replace it.

2. Install the side seal spring and side seal into their respec-
tive groove.

3. Check the side seal for free vertical movement.

4. Check the side seal protrusion.

Protrusion: 0.5 mm {0.020 in} min.
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5. Check the clearance between the side seal and the
groove.

Standard clearance:
0.028-0.078 mm {0.0011-0.0030 in}
Clearance: 0.10 mm {0.0039 in} max.

6. Check the clearance between the side seal and the cor-
ner seal.

Standard clearance:
0.05-0.15 mm {0.0020-0.0059 in}
Clearance: 0.40 mm {0.016 in} max.

7. If necessary, replace the side seal.
Adjust the clearance between the new side seal and cor-
nerseal by carefully lapping the nonfinished end.

Adjusted clearance:

0.05-0.15 mm {0.002-0.0059 in}
FINISHED
END

NONFINISHED
END

Corner Seal

1. Inspect the corner seal and soft seal for wear, cracks, and
other damage. If necessary, replace them.

2. Install the corner seal spring and corner seal into its re-
spective groove.

3. Check the corner seal for free vertical movement.

4. Check the corner seal protrusion.

Protrusion: 0.5 mm {0.020 in} min.

5. If necessary, replace the corner seal and/or the spring.

Eccentric Shaft

1. Check the eccentric shaft for cracks, scoring, wear, and
other damage.

2. Verify that the oil passages are open.
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3. Check the eccentric shaft runout. Measure the runout at
the end of the shaft, and replace the shaft if necessary.

Runout: 0.06 mm {0.0024 in} max.

4. Check the oil jet spring for weakness, and check for stick-
ing and damage of the steel ball.
5. Check the oil seal and pilot bearing. (Refer to section C.)

Needle Bearing and Thrust washer

1. Check the needle bearing for wear and damage.

2. Check the bearing housing and thrust plate for wear and
other damage.

Oil Pump Drive Chain and Sprocket Wheel

1. Check the oil pump drive chain for broken links.

2. Check the oil pump drive sprocket and oil pump sprocket
wheel for cracks and worn or damaged teeth. If neces-
sary, replace with new parts.

Eccentric Shaft Bypass Valve

1. Place the eccentric shaft bypass valve in oil and heat up
the oil gradually.

2. Check the protrusion of the valve at 60°C {140°F}.

Protrusion: 6 mm {0.24 in} min.

3. If not as specified, replace the bypass valve.
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ASSEMBLY
PREPARATION
SST
49 HO18 001 For 49 FO11 101 For
installation of prevention of
Wrench, knock sensor Brake, engine rotation
knock sensor ring gear
49 0820 035 For 49 1881 055A For
: removal / prevention of
Box wrench, @\ installation of Stopper engine rotation
flywheel locknut counter weight

1. Do not reuse gaskets or oil seals.

2. Clean all parts before reinstallation.

3. Apply clean engine oil to all sliding and rotating parts.

4. Install identical parts (such as rotor seals, seal springs, rotor oil seals, and rotor) in the exact positions
from which they were removed.

5. Replace plain bearings if they are peeling, burned, or otherwise damaged.

6. Tighten all bolts and nuts to the specified torques.

Caution

® Continuous exposure with USED engine oil has caused skin cancer in laboratory mice. Protect
your skin by washing with soap and water immediately after this work.
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HOUSING (ROTOR)

SOFT SEAL,

NEW @QD/] /
2

i /‘\'\\\‘
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HOUSING (INTERNAL PARTS)
Torque Specifications

16-22
{1.8-2.3, 12-16}

{7.0-8.0, 51-57}

[lscian ||
8.9-10.7 Nm
{90-110 kgt-cm,

11-15
(11-16, 8.0-1q) VSIS Imibh MT

N-m {kgf-m, ft-Ibf}
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FRONT FACE OF ROTOR

CREAM PAINT

W ROTATING
DIRECTION

REAR FACE OF ROTOR

BLUE PAINT v

ROTATING
DIRECTION s>

Rotor Oil Seal

1. Verify that the oil seal moves smoothly in the groove with-
out the O-ring in place. Do not deform the oil seal lip.

2. Install the oil seal springs in their respective grooves on
the rotor with the round edge of the spring fitted in the
stopper hole of the oil seal grooves.

3. The oil seal springs are identified by a paint mark.
Cream ... for front faces of the front and rear rotors.
Blue ..... for rear faces of the front and rear rotors.

4. Apply engine oil to the new O-ring.

5. Install the O-ring in the oil seal.

6. Place the inner oil seal in the oil seal groove so that the
square edge of the spring fits into the notch of the oil seal.

7. Press in the oil seal by using a used oil seal until the lip of
the new oil seal is approximately 0.4 mm {0.016 in} below
the surface of the rotor.

8. Push the oil seal slowly by hand and make sure it moves
freely.

Front Housing

1. Mount the front housing to the SST.

2. Position the thrust plate with the chamfer facing toward
the front housing. Install the needle bearing and plate.

Tightening torque: _
16-22N-m{1.6-2.3 kgf-m, 12-16 ft - 1bf}
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3. Apply petroleum jelly to the new outer and inner sealing
rubbers.

4. Install the outer sealing rubber so that the white paint
faces the side wall of the groove.

5. Install the inner sealing rubber so that the blue paint faces
the outer wall of the groove and the seam is placed within
the position shown in the figure.

6. Fitthe sealing rubbers in the intermediate housing so that
their joints are positioned between points A and B of the
housing, and the painted sides fase as shown in the fig-
ure.

Caution
® Twisting the sealing rubber and allowing oil or
grease on it can damage the rubber.

7. Apply engine oil to the contact surfaces, stationary gear,
and main bearing.

Caution

® Do not apply engine oll to the sealing rubber. It will
adversely effect the petroleum jelly previously ap-
plied.

Front rotor
1. Apply engine oil to the oil seal, side seal, main bearing,
and internal gear of the rotor.

2. Place the rotor on the front housing and engage the hous-
ing stationary gear and the rotor intarnal gear. Position the
rotor so that one of its apexes (apex seal groove) points
the bottom of the engine (intake bottom dead center).
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3. Insert the SST into each apex seal groove and verify that
the grooves in the rotor and corner seals are aligned.

Eccentric shaft
1. Apply engine oil to the eccentric shaft journals.

Caution
® The eccentric shaft can scratch or damage the ro-
tor bearing and main bearing when inserted.

2. Align the eccentricity of the eccentric shaft and the rotor,
and insert the eccentric shaft into the rotor and housing.

Rotor housing

1. Coat a new O-ring with petroleum jelly andfititin the tubu-
lar dowel hole in the rotor housing.

2. Degrease the rotor housing pedestal and apply sealant.
(Shaded areas in the figure.)

3. Apply engine ail to the rotor housing inner surface and
install it to the front housing.

4. Coat the tubular dowel with engine oil and insert it into the
tubular dowel holes in the rotor housing and front housing,
making sure that the dowael is fully inserted.
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79.8 mm {3.14 in}

APEX SEAL AND SIDE PIECE
SECOND PIECE

C-66

Apex seal
1. When apex seals are reused, assemble them in the fol-
lowing procedure. When new apex seals are used, go to

step 2. .

(1) Remove any old bonding agent from the contact sur-
faces of the apex seal and side piece with a knife and
degrease them with paint thinner.

(2) Apply adrop of bonding agent to the contact surface of
the apex seal and side seal.

(3) Adhere the apex seal and side piece to the specified
length. The joint must be plane.
(4) Remove excessive bonding agent with a knife.

2. Install the second piece to the apex seal and side piece
thatis assembled in step 1. Face the side piece to the rear
of the engine and insert the assembly into the apex seal
groove in the rotor.

3. Install the short apex seal spring between the apex seal
and apex seal groove. Face the spring toward the apex
seal and press until the spring is fastened by the spring
stopper on the side piece.

4. Install the long apex seal spring over the short apex seal
spring. Press the spring until it is fastened by the spring
stopper on the side piece.
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5. Install the corner seals.
6. Install the side seals.

Intermediate housing

1. Apply petroleum jelly to the new sealing rubbers.

2. Fit the sealing rubbers in the intermediate housing so that
their joints are positioned between points A and B of the
housing, and the painted sides fase as shown in the fig-
ure.

Caution
® Twisting the sealing rubber and allowing oil or
grease on it can damage the rubber.

3. Apply engine oil to the seals of the front rotor.
4. Apply engine oil to the front of the contact surface of the
intermediate housing.

Caution

® Do not apply engine oil to the sealing rubber. It will
adversely effect the petroleum jelly previously ap-
plied.

5. Coat new O-ring with petroleum jelly and fit it in the tubular
dowel hole in the rotor housing.

6. Degrease the rotor housing pedestal and apply sealant.

7. Turn the eccentric shaft so that its rear rotor journal ec-
centricity is aligned with the nallower axis of the engine.
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Caution

® The side piece on the rotor can scratch or damage
the intermediate housing during assembly if it is
caught between the rotor housing and intermedi-
ate housing.

8. Working with another person, hold the eccentric shaft up
approx. 3cm (1.2 in) from underside and assemble the in-
termediate housing over the rotor housing.

9. Apply petroleum jelly to the new sealing rubbers.

10. Fit the sealing rubbers in the intermediate housing so that
their joints are positioned between points A and B of the
housing, and the painted sides fase as shown in the fig-
ure.

Caution
® Twisting the sealing rubber and allowing oil or
grease on it can damage the rubber.

11. Apply engine oil to the seals of the front rotor.
12. Apply engine oil to the front of the sliding surface of the
intermediate housing.

Caution

® Do not apply engine oil to the sealing rubber. It will
adversely effect the petroleum jelly previously ap-
plied.

Rear rotor
1. Apply engine oil to the oil seal, side seal, and main bearing
of the rotor.
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2. Install the rotor on the eccentric shaft as shown in the fig-
ure.

3. Insert the SST into each apex seal groove and verify that
the grooves in the rotor and corner seals are aligned.

Rotor housing

1. Coat the new O-ring with petroleum jelly and fit it in the tu-
bular dowel hole in the rotor housing.

2. Degrease the rotor housing pedestal and apply liquid gas-
ket. (Shaded areas in the figure.)

3. Apply engine oil to the rotor housing inner surface and
install it to the intermediate housing.

4. Coat the tubular dowel with engine oil and insert it into the
tubular dowel holes in the rotor housing and intermediate
housing, making sure that the dowel is fully inserted.
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Rear Housing

1. Apply clean engine oil to a new rear oil seal and the
groove of the rear stationary gear.

2. Install the oil seal into the rear stationary gear.

3. Install the oil regulator valve.

Tightening torque:
69-78 N-m {7.0-8.0 kgf-m, 51-57 ft - Ibf}

4. Apply sealant to the oil pressure switch threads. Do not
allow sealant in the pressure switch hole.
5. Install the oil pressure switch.

Tightening torque:
11-15N-m{1.1-1.6 kgf-m, 8.0-11ft - Ibf}

6. Apply petroleum jelly to the new outer and inner sealing
GOOD WRONG rubbers.

WHITE PAINT 7. Install the outer sealing rubber so that the white paint
faces the side wall of the groove.

8. Install the inner sealing rubber so that the blue paint faces
the outer wall of the groove and so that the seam is placed
within position shown in the figure.

9. Verify that the outer and inner sealing rubbers are not
twisted.
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10. Apply clean engine oil to the contact surfaces, stationary
gear, and main bearing.

Caution :

® Do not apply engine oil to the sealing rubber. It will
adversely effect the petroleum jelly previously ap-
plied.

11. Apply clean engine oil to the rotor oil seal of the rear side
of the rotor.

12. Apply petroleum jelly to a new O-ring and fit it into the rear
rotor housing.
13. Apply sealant to the shaded areas shown in the figure.

14. Install the rear housing on the rear rotor housing.
15. Verify that the side pieces of the front and rear apex seals
are not wedged between the rotor housing and side hous-

ing.

Tension Bolt

1. Apply clean engine oil to new seal washers and install
them on the tension bolts.

2. Apply clean engine oil to the bolt threads.

3. Install the tension bolts and tighten them gradually in the
order shown in the figure. :
The bolt with the “m” mark is for the No. 17 position.
The bolt with the protector tube is for the No. 18 position.

Tightening torque:
32-39N-m{3.2-4.0 kgf-m, 24-28 ft - Ibf}

C-71




C ASSEMBLY

4. Turn the eccentric shaft and make sure that it rotates easi-
ly and smoothly.

Flywheel (MT)

1. Apply clean engine oil to the oil seal in the rear housing.
2. Fit the key to the eccentric shaft.

3. Install the flywheel to the eccentric shaft.

4. Apply thread-locking compound to the eccentric shaft
threads.
5. Apply sealant to the contact surface of the locknut.

6. Install. the lock nut and tighten it by using the SST.

Tightening torque:
400-490 N-m {40-50 kgf-m, 290-360 ft-Ibf}

Counterweight (AT)

1. Apply clean engine oil to the oil seal in the rear housing.
2. Fit the key into the eccentric shaft.

3. Install the counterweight onto the eccentric shaft.

4. Apply thread-locking compound to the eccentric shaft
threads.

5. Apply sealant to the contact surface of the locknut.
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6. Install the lock nut and tighten it by using the SST.

Tightening torque: :
400-490 N-m {40-50 kgf-m, 290-360 ft-1bf}

49 0820 035
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HOUSING (EXTERNAL PARTS II)
Torque Specifications

SPACER,
SELECTIVE

O-RING, BACKUP RING,
NEW

NUT,  {70-100 kgt-cm, 61-86.8 in-Ibf}
WASHER
NEW

{3.2-4.7, 24-33}

N-m {kgf-m, ft-Ibf}

Balance Weight, Bearing, and Spacer
1. Install the following parts to the eccentric shaft:
(1) Spacer
(2) Thrust needle bearing
(3) Thrust washer
(4) Balance weight
(5) Oil pump drive sprocket
(6) Drive gear
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NOT GOOD

THRUST WASHER \\\\I SPACER
NEEDLE BEARING 3

MT AT
49 1881 055A

2. Verify that the needle bearing is not caught by the spacer.

3. Install the eccentric shaft pulley boss and tighten the new
pulley lock bolt.

Tightening torque:
240-270 N-m {24-28 kgf-m, 180-200 ft-Ibf}

4. Remove the SST.

5. Measure the end play of the eccentric shaft.

Standard:

0.040-0.070 mm {0.0016-0.0027 in}
Maximum:

0.09 mm {0.0035 in} max.

If the end play is not within specification, continue from
step 6 and replace the spacer.

6. Attach the SST to the flywheel (MT) or to the counter-
weight (AT).

7. Remove the eccentric shaft lock bolt drive gear, and oil
pump drive sprocket.

8. If the end play is less than specified, replace the spacer
with a thicker one. If the end play is more than specified,
install a thinner spacer.

Spacer stamp and thickness

Stamp | Thickness mm {in} |Stamp | Thickness mm {in}
A |7.975-7.995{0.3140-0.3147} | D |8.035-8.055{0.3164-0.3171}
B |7.995-8.015 {0.3148-0.3155} E |8.055-8.075{0.3172-0.3179}
C |8.015-8.035 {0.3156-0.3163}
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Oil pump
1. Apply clean engine oil to the oil pump shaft.
2. Install the oil pump to the front housing.

Tightening torque:
6.1-9.8 N-m {70-100 kgf-cm, 61-86.8 in- Ibf}

3. Install the key to the oil pump shaft.
4. Install the oil pump drive gear, oil pump sprocket wheel,
and drive chain as an assembly.

5. Install the key to the eccentric shaft.
6. Install a new washer and oil pump lock nut.

Tightening torque:
32-46 N-m {3.2-4.7 kgf-m, 24-33 ft-Ibf}

7. Bend the washer to lock the nut.

8. Install the drive gear so that the chamfered surface faces
the housing.

Front Cover

1. Apply clean engine oil to the new front oil seal and the
groove of the front cover.

2. Install the oil seal in the front cover.
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\ > 3. Install the oil pressure control valve in the front cover.
K G Tightening torque: |
T \e | 40-49 N-m {4.0-5.0 kgf-m, 20-36 ft-Ibf}

4. Apply petroleum jelly to the new O-ring and backup ring.

5. Install the front cover along with a new gasket.

Tightening torque:
16-22N-m{1.6-2.3kgf-m, 12-16 ft-Ibf}

Eccentric Shaft Lock Bolt and Bypass Valve

1. Install the eccentric shaft pulley boss.

2. Temporarily install the lock bolt, and tighten it by hand.

3. Remove the lock bolt, and measure the pulley boss pro-
trusion. If it is over the limit, the needle bearing may be
caught by the spacer. Remove and reinstall the needle
bearing, if necessary.

Protrusion: 2.44 mm {0.0961} max.

4. Install the bypass valve and spring into the eccentric
shatft.

5. Apply clean engine oil to the new O-ring and install it on
the lock bolt.

6. Apply sealant to the flange face of a new lock bolt.

7. Install the lock bolt.

Tightening torque:
240-270 N-m {24-28 kgf-m, 180-200 ft- Ibf}
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HOUSING (EXTERNAL PARTS I)
Torque Specifications

19-25
{1.9-2.6, 14-18}

O-RING,
NEW

MIXING PLATE

NEW
44-80 WASHER,
{4.4-8.2, 32-44} NEW

—— 20-34 {2.0-3.5, 15-25)

16-20
{1.6-2.1, 12-18)

\:'-1““//
waseR. /- [I§{I)4 O-RING,
NEW a7 NEW

7.9-10.7 N'm
{80-110 kgt-cm, 69.5-95.4 In-Ibf}

& 7.9-10.7 N-m

{80-110 kgt-cm, 69.5-35.4 in-ibf}

8.9-11.7 Nm

CONTACT SURFACE {90120 kgt-cm, 79-104 in-Ibf}

8.9-11.7 N'm
{90-120 kgt-cm, 79-104 In-ibf)

N'm {kgt-m, ftibf}

C-78




ASSEMBLY C

Oil Strainer
Install the oil strainer along with a new gasket.

Tightening torque:
8.9-11.7N-m{90-120 kgf-cm, 79-104 in- Ibf}

Oil Pan ‘
1. Cut away the part of the gasket that projects from between
the front cover and the housing.

2. Clean the contact surface of the housing and oil pan with
degreaser and a soft cloth.
3. Apply silicone sealant and install oil pan;

Without gasket; Apply a 4-6 mm {0.16-0.24 in} continu-
ous bead of silicone sealant along the inside edge of the
‘housing, inboard of the bolt holes. Overlap the ends and
install the oil pan within five minutes.

With gasket; Apply a 4-6 mm {0.16-0.24 in} continuous
bead of silicone sealant along the inside edge of the oil

pan and the housing side of the gasket, inboard of the bolt

holes. Overlap the ends and install the oil pan within five
minutes.

Caution

® |f the bolts are reused, remove the old sealant from
the bolt threads. Tightening a bolt that has old seal-
ant on it can cause thread damage.

4. Install the oil pan and tighten the bolts gradually and even-
ly.

Tightening torque:
8.9-11.7N-m{90-120 kgf-cm, 79-104 in- Ibf}
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C-80

Metering oil pump
1. Apply engine oil to the new O-ring.
2. Install the metering oil pump to the front housing.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4 in- Ibf}

Water pump
1. Install the washer and new gasket to the front housing.

2. Install the water pump to the front housing.

Tightening torque:
18-26 N-m {1.8-2.7 kgf-m, 14-19 ft-Ibf}

3. Install the metering oil pump harness and the metering oil
tube to the water pump housing.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 69.5-95.4 in-1bf}

Engine hanger
1. Install the engine hanger to the front housing.

Tightening torque:
19-25N-m {1.9-2.6 kgf-m, 14-18 ft - Ibf}

2. Mount the metering oil pump connector to the engine
hanger.
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NOTCH

TAB

Metering oil nozzle
Install the oil nozzles and connect the metering oil tubes

using new washers. The oil tube ends are colored.
White: Front rotor housing
Yellow: Rear rotor housing

Tightening torque:
16-20N-m{1.6-2.1 kgf-m, 12-15 ft-Ibf}

Oil inlet pipe
Install the oil inlet pipe and new washers as an assembly

and hand tighten the connecting bolt.

Fuel delivery pipe and mixing plate
1. Apply clean engine oil to the air bleed socket.
2. Install the air bleed socket into the engine.

3. Install the mixing plate by aligning the mixing plate tab
with the housing notch.
4. Install the fuel delivery pipe.

5. Install the fuel delivery pipe.

Tightening torque:
19-25N-m{1.9-2.6 kgf-m, 14-18 ft-1bf}
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Oil filter body
Install the oil filter body along with new O-rings.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4 in- Ibf}

Oil pipe
Install the oil pipe along with a new gasket.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4 in-Ibf}

Drive plate (AT)

1. Attach the SST to the counterweight.

2. Install the drive plate and the back plate.

3. Tighten the bolts in two or three steps in the order shown
in the figure.

Tightening torque:
44-60N-m{4.4-6.2 kgf-m, 32-44 ft-1bf}

Knock sensor
Install the knock sensor and tighten it by using the SST.

Tightening torque:
20-34N-m{2.0-3.5 kgf-m, 15-25 ft-Ibf}
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Connect the harness connectors shown in the figure.

Harness

2%

7
>
“

AT

!

/,
(o4

C-83




C ASSEMBLY

Vacuum pipe assembly
Connect the hoses and connectors shown in the figure.
Torque Specifications

7.9-10.7 N°-m
{80-110 kgf-cm, 69.5-95.4 In-ibf}

7.9-10.7 N-m
{80-110 kgf-cm, 69.5-95.4 In-Ibf}

Qoo
t > C
7.9-10.7 N'm

{80-110 kgf-cm, 69.5-85.4 In-I1bf}

N-m {kgt-m, ftibf}

Vacuum pipe
1. Install the vacuum pipe and ground harness.

Tightening torque:
19-25N-m{1.9-2.6 kgf-m, 14-18 ft-Ibf}
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2. Install the harness and hoses as shown in the figure.

3. Connect the vacuum hoses.

4. Connect the water hose.
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Ignition coil assembly and vacuum chamber
1. Install the ignition coil assembly ‘

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4 in- Ibf}

2. Install the vacuum chamber. (AT)

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4 in-Ibf}

Vacuum chamber
1. Connect the vacuum hose.
2. Install the vacuum chamber.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4 in- Ibf}

Oil filler pipe
Install the oil filler pipe along with a new O-ring.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4 in-Ibf}
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AUXILIARY PARTS (II)
Torque Specifications

16-22 {1.6-2.3, 12-16}

7.9-10.7 N-m {80-110 kgf-cm, 70-95.4 ln-lbﬁ

7.9-10.7 N'm

{80-110 kgf-cm, 70-95.4 In-ibf} } GASKET,

NEW

{80-110 kgf-cm, 70-95.4 in-ibf}

N-m {kgf-m, ft-Ibf}
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Intake manifold assembly
1. Install the new intake manifold gasket on the engine.

2. Connect the vacuum hose to the intake manifold.

3. Install the intake manifold.

Tightening torque:
16-22N-m{1.6-2.3 kgf-m, 12-16 ft-1bf}

4. Connect the fuel injector connectors.

5. Connect the vacuum hoses as shown in the figure.
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6. Connect the connectors shown in the figure.

7. Connect the vacuum hoses as shown in the figure.

8. Install the three-way solenoid shown in the figure.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 69.5-95.4in-Ibf}

9. Mount the oxygen sensor connector.

10. Connect the fuel hose and vacuum hose.
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11. Connect the fuel hose shown in the figure.

Surge tank assembly
1. Install the surge tank assembly and the ground harness.

Tightening torque:
16-22N-m {1.6-2.3kgf-m, 12-16 ft-Ibf}

2. Connect the connector shown in the figure.

3. Connect the connector and the hoses shown in the figure.

4. Tighten the bolt.

Tightening torque:
19-25N-m{1.9-2.6 kgf-m, 14-18 ft-Ibf}

5. Connect the vacuum hoses and the blowby hose as
shown in the figure.
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6. Connect the duty solenoid valve as shown in the figure.

Tightening torque: ‘
7.9-10.7 N-m {80-110kgf-cm, 69.5-95.4 in- Ibf}

Exhaust manifold
1. Retighten the studs to the specified torque.

Tightening torque:
30-35N-m {3.0-3.6 kgf-m, 22-26 ft - 1bf}

2. Install the gaskets with the crimped side facing the ex-
haust manifold.

3. Install the exhaust manifold.

4. Install the exhaust manifold.

Tightening torque:
65-78 N-m {6.6-8.0 kgf-m, 48-57 ft - Ibf}

Exhaust manifold insulator
1. Install the exhaust manifold insulator.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4in" Ibf}
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2. Install the exhaust manifold insulator.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 69.5-95.4 in-Ibf}

Oil seal plate
Install the oil seal plate.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 69.5-95.4in-Ibf}
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TURBOCHARGER
Torque specifications

7.9-10.7 N'm
{80-110 kgt-cm, 70-95.4 in-Ibl}
7.9-10.7 N'm . -
{80-110 kgt-cm, 70-05.4 In-Ibf) , P — @//S‘(‘/
- I\G P / (
\ 7.9-10.7 N'm ?
\ {80-110 kgf-cm, Ay :_,ééa

70-95.4 in-Ibf}

7.9-10.7 N'm

{80-110 kgf-cm,

70~85.4 in-1bf} GASKET,

7.9-10.7 N'm
{80-110 kghem, ss-s1 NUT, NEW
70-85.4 In-Ibf} {3.8-5.3, 2038} {80-110 kgf-cm, 70-85.4 in-lbf}
{2.2-3.0, 18-21} NUT,
NEW
{4.4-5.9, 32-42}
NUT,
NEW

N-m {kgf-m, ft-Ibf}
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Turbocharger
1. Retighten the stud to the specified torque.

Tightening torque:
@®:16-23 N-m {1.6-2.4 kgf-m, 12-17 ft-Ibf}
®:7.9-11.7N-m {80-120 kgf-cm, 70-104 in - Ibf}

2. Install the new turbocharger gaskets.

3. Install the turbocharger assembly.

Tightening torque:
@ :38-51 N-m {3.8-5.3 kgf-m, 28-38 ft- Ibf}
®:22-29 N-m {2.2-3.0 kgf-m, 16-21 ft- Ibf}
©:44-57 N-m {4.4-5.9 kgf-m, 32-42 ft-Ibf}

4. Connect the oil outlet pipe along with a new gasket.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4 in-Ibf}

5. Connect the oil outlet pipe along with a new gasket.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4in- Ibf}
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6. Connect the oil inlet pipe and water hose.

7. Use two wrenches to tighten the oil inlet pipe connector
bolt.

Tightening torque:
18-22N-m{1.8-2.3 kgf-m, 14-16 ft-Ibf}

8. Tighten the oil inlet pipe connecting bolt. (Refer to page
C-80)

Tightening torque:
24-35N-m{2.4-3.6 kgf-m, 18-26 ft-1bf}

9. Connect the water hose.

10. Install the turbo control actuator.

Tightening torque:
16-22N-m {1.6-2.3kgf-m, 12-16 ft-1bf}

11. Connect the air hoses.

12. Install a new clip on the actuator rod.
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Air intake pipe
Install the air intake pipe.

Vacuum pipe
1. Install the vacuum pipe.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4 in- Ibf}

2. Connect the vacuum hoses.

Air pipe and control valve
1. Apply clean engine oil to the new O-ring, and install it be-
tween the air pipe and control valve.

2. Install the air pipe and control valve on the turbo-charger
assembly along with new gaskets.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4 in- Ibf}

3. Connect the vacuum hoses shown in the figures.




ASSEMBLY C

4. Connect the hoses shown in the figure.

Air pipe
Install the air pipe along with a new gasket.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4 in-Ibf}
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AUXILIARY PARTS (I)
Torque specifications

7.9-10.7 N'm
{80-110 kgt-cm, 69.5-95.4 in-ibf}

{1.9-2.6, 14-18)

7.9-11.7 N'm
{80-120 kgf-cm, 70-104 in-ibl}

75-33
{7.6-9.5, 55-68}

7.9-10.7 N'm
{80-110 kgf-cm, 69.5-95.4 in-ibf}

N-m {kgf-m, f-1bl}
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Engine mount right and left
Install the engine mount right and left.

Tightening torque:
75-93 N-m {7.6-9.5 kgf-m, 55-68 ft - Ibf}

Air pipe and bracket
1. Install the air pipe bracket.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4 in-Ibf}

~ 2. Install the air pipe.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4 in- Ibf}

3. Install the pressure chamber.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4 in - Ibf}

Air pump

1. Install the air pump and bracket and hand tighten the
mounting bolts.

2. Connect the connector and air hose.
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C-100

Alternator and bracket
Install the alternator and bracket and hand tighten the
mounting bolts. '

Drive belt pulley
Install the drive belt pulley as shown in the figure.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4 in-Ibf}

Water pump pulley

1. Install the water pump pulley and hand tighten the mount-
ing bolts. :

2. Install the drive belt. (Refer to page C-5.)

3. Tighten the water pump pulley bolts to specified torque.

Tightening torque:
7.9-11.7N-m{80-120 kgf-cm, 70-104 in-ibf}
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ENGINE STAND DISMOUNTING

PROCEDURE
1. Remove the engine from the engine stand.
2. Remove the SST from the engine.

3. Install the new studs into the front housing.
4. Install new washers and the oil pipe.

Tightening torque:
54-68 N-m {5.5-7.0 kgf-m, 40-50 ft - Ibf}
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C INSTALLATION

INSTALLATION
PREPARATION
SST
49 W023 585A For
removal /
Adjust wrench &Q installation of
. locknut
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PROCEDURE
Step 1

Warning

® A vehicle that is lifted but not securely supported on safety stands is dangerous. It can slip or
fall, causing death or serious injury. Never work around or under a lifted vehicle if it is not se-
curely supported on safety stands.

Torque specifications

N-m {kgf-m, ft-Ibf}

Engine

1. Suspend the engine.

2. Slowly lower the engine. Keep it from swinging or bump-
ing into components in the engine compartment. Align the
engine mounts with the cross member mounting holes.
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Step 2

Engine mount
Install and tighten the engine mount nuts.

Tightening torque:
46-67 N-m {4.6-6.9 kgf-m, 34-49 ft-Ibf}

{80-110 kgtcmd \
70-95.4 in-1bf} .

) }"’
_ 7.9-10.7 N'm
{80-110 kgf-cm,
70-954 in-ibf} |

{80-110 kgt-cm)
70-95.4 in-Ibf}

NUT, NEW. 38-51 {3.8-5.3, 28-38} - \

19-25
{1.9-2.6, 14-18}

7.9-10.7 N°‘m
(00;110 kgf-cm, 70-95.4 in-Ibf}
N -~
\ \ “
<O

N-m {kgt-m, ft-Ibf}
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Oil Cooler Pipe (AT)
1. Install the oil cooler pipe.
2. Tighten the bolt.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4in-Ibf}

3. Tighten the nut shown in the figure.

Tightening torque:
7.9-10.7 N-m {80-110 kgf-cm, 70-95.4in-Ibf}

4. Connect the oil cooler hose.

Front Exhaust Pipe
1. Connect the front exhaust pipe along with a new gasket.

Tightening torque:
38-51 N-m {3.8-5.3 kgf-m, 28-38 ft - Ibf}

2. Install the oxygen sensor harness.

Insulator
1. Install the front exhaust pipe insulator and hand tighten
the bolts.
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2. Install the turbo insulator and hand tighten the bolts.

3. Install the center insulator and hand tighten the bolts.

4. Tighten the insulator bolt.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4 in-Ibf}

5. Install the insulator.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4 in- Ibf}

6. Install the engine mount insulator.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4 in- Ibf}
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CLIP, Oil Pipe
NEW‘ 1. Connect the oil pipe and install the retaining clip.

2. Verify that the oil pipe is securely locked.

I
()

Radiator hose (lower)
Ll I l \ \ \ i1 Connect the lower radiator hose.
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Step 3
Connect the harness connectors and the hoses shown in the figure.
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Step 4
Torque specifications

7.9-10.7 N'-m
{80-110 kgf-cm, 70-95.4 in-ibf}

30-36
{3.0-3.7, 22-26)
~e, - 7.9-10.7 N-m éf\

o ] {80-110 kgtem, || @lp
/ ®No-os.4 in-1bf)

IR,

{80-110 kgf-cm,
70-95.4 in-ibf}

7.9-10.7 N'm

{80-110 kgt-cm,
70-95.4 in-ibf}

7.9-10.7 N'm
{80-110 kgt-cm,

7.9-10.7 N°m

40-58

{4.0-6.0, 29-43)

19-25 {1.9-2.6, 14-18}

N'm {kgf-m, ft-Ibf}

A/C compressor
Install the A/C compressor to the bracket.

Tightening torque:
19-25N-m{1.9-2.6 kgf-m, 14-18 ft- Ibf}
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P/S oil pump
1. Install the P/S oil pump to the bracket.

Tightening torque:
32-46 N-m {3.2-4.7 kgf-m, 24-33 ft - Ibf}

2. Connect the connector.

P/S oil pump pulley

1. Install the P/S oil pump pulley to the pump body and hand
tighten the nut. :

2. Tighten the pulley nut while holding the pulley with the
SST.

Tightening torque:
40-58 N-m {4.0-6.0 kgf-m, 29-43 ft - 1bf}

Fuse box
Install the fuse box.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4in - Ibf}

Radiator hose (upper)
Connect the upper radiator hose.

Air hose
Connect the air hose.
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Water hose
Connect the water hose.

Hose
Install the hose.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4in-Ibf}

Air cleaner housing
1. Connect the air hose.
2. Install the air cleaner housing.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4in - Ibf}

Accelerator cable
1. Install the accelerator cable.
2. Adjust the cable deflection.

Deflection:
1-3 mm {0.04-0.12 in}

Strut bar
1. Remove the upper nuts.
2. Install the strut bar.

Tightening torque:
30-36 N-m {3.0-3.7 kgf-m, 22-26 ft-1bf}
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Battery and carrier
1. Install the battery carrier.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4 in- Ibf}

2. Install the battery.
3. Connect the positive battery cable.

Fresh-air duct
Install the fresh-air duct.

Tightening torque:
7.9-10.7 N-m {80-110kgf-cm, 70-95.4 in-Ibf}

Steps After Installation
1. Connect the powertrain control module. (Refer to section F.)
2. Fill the radiator with the specified amount and type of engine coolant. (Refer to section E.)
3. Fill the engine with the specified amount and type of engine oil. (Refer to section D.)
4. Fill the transmission with the specified amount and type of transmission oil.
(MT: Refer to section J, AT: Refer to section K)
5. Install the hood.
6. Start the engine and check the following.
(1) check for engine oil, transmission oil, and engine coolant leakage.
(2) check the ignition timing and idle speed. (refer to section F)
(3) check the operation of the emission control system.
7. Turn off the engine and check drive belt deflection. (refer to page C-6)
8. Perform a road test.
9. Recheck the oil and coolant levels.
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Before beginning any service procedure, refer to the 1994 RX-7
Body Electrical Troubleshooting Manual; see section S for air bag
system service warnings and section J1 for audio antitheft system
alarm conditions.
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D INDEX
INDEX

@
ENGINE OIL SPECIFICATION
\/ API SERVICE SG, SH (EC I)
ILSAC (Mineral oil only)
TOTAL CAPACITY:
4.9L {5.2 US qt, 4.3 Imp} except R1 model
\ 5.4L (5.7 US qt, 4.8 Imp} R1 model
NS
S @
1. Oil filter - 3. Oil pan
Replacement ................. page D-7 Removal / Installation ......... page D-10
2. Oil cooler 4. Metering oil pump
Removal / Installation .......... page D-8 Inspection ................... page D-14




OUTLINE D
OUTLINE
SPECIFICATIONS
Engine model
13B Turbo
Item
Lubrication system Force-fed
Type Trochoid
Oil pump Number of rotors 2
Diameter x width of rotor mm {in} 50 x 17.5{1.97 x 0.69}

Control valve relief pressure

kPafkgf-cm2, psi}

1080 {11.0, 156}

Type

Air-cooled, with bypass valve

Qil cooler Relief temperature

oc {OF}

60-65 {140-149} or below

Relief pressure differential

kPa{kgf-cm2, psi}

349 {3.56, 50} at 60°C {149°F}

Regulator vaive relief pressure

kPa(kgf:cm2, psi}

780 {8.0, 110}

Type Full-flow, paper element
Oil filter Relief pressure differential
kPafkgf-cm?2, psi} 98{1.0,14}
Eccentric shaft bypass valve relief temperature °C {°F} 60 {140} or below

"Total (dry engine)

L {US qt, Imp gt}

49{5.2,4.3} ... except R1 model
5.4 {5.7,4.8} ... R1 model

Oil replacement L {US qt, Imp qt} 3.6{3.8,3.2}
il replac ith oil il
Engine ol Oil replacement (with oi |tﬁr{)US 4t o] 3.8{4.0,3.3)
Oil ileter Factoryinstalled 0.19{0.20, 0.17}
L{USaqt,impat} [ Service part 0.17{0.18,0.15}
Grade API Service SG, SH (ECH) ILSAC (Mineral oil only)
Recommended SAE Viscosit
-30 -20 -10 0 10 20 30 40 50
Temperature {°F} L L L e L — L —L =
-20 0 20 40 60 80 100 120
5W-30
Engine oil
d 10W-30

Anticipated ambient temperature range before the succeeding oil change, °C {°F}
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TROUBLESHOOTING GUIDE
TROUBLESHOOTING GUIDE
Problem Possible Cause Action Page
Engine hard starting Improper oil Replace D-6
Insufficient oil Add oil D-6
Excessive oil Malfunction of metering oil pump mechanical component Inspect D-14
consumption Faulty oil nozzle Inspect D-17
Oil leakage Repair -
Oil leakage Loose drain plug or damaged washer Tighten or replace D-9
Faulty seal at oil pan Repair D-9
Damaged front cover Replace -
Loose front cover bolt or oil pan bolt Tighten -
Damaged sealing rubber, O-ring, or front cover gasket Replace -
Malfunction of oil seal Replace -
Loose oil filter Tighten D-7
Loose or damaged oil level sensor or oil pressure gauge Tighten or replace —_
Damaged oil cooler or oil cooler hose Replace D-8
Damaged oil tube Replace —
Oil pressure drop* Qil leakage Repair —
Insufficient oil Add oil D-6
Worn or damaged oil pump gear Refer to Section C -
Clogged oil strainer Clean -
Malfunction of oil pressure control valve Replace D-13
Malfunction of oil pressure regulator valve Replace D-9
Clogged oil filter Replace D-7
Malfunction of eccentric shaft bypass vaive Refer to Section C - -_—
Excessive oil clearance between eccentric shaft Refer to Section C -
and main bearing
Oll pressure gauge Oil pressure drop As described above D-5
does not work Malfunction of oil pressure gauge unit Refer to Section T -
Malfunction of electrical system Refer to Section T -
Oil level warning Insufficient oil Add oil D-6
indicator illuminates Malfunction of oil level sensor Refer to Section T —_
when engine is Malfunction of electrical system Refer to Section T -
running
Poor acceleration Malfunction of metering oil pump electrical component Inspect D-14
Rough idle Malfunction of metering oil pump electrical component Inspect D-14

* Oil pressure becomes low when the engine is cold because the eccentric shaft bypass valve operates.
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OIL PRESSURE
Warning

® Continuous exposure with USED engine oll has caused skin cancer in laboratory mice. Protect
your skin by washing with soap and water inmediately after this work.

PREPARATION
SST
49 0187 280 For
inspection of
Gauge, oil pressure
oil-pressure

[ 49 0187 280

A

INSPECTION
1. Disconnect the connector and remove the oil pressure
sensor.

2. Install the SST.

3. Start the engine and let it warm up to operating tempera-
ture.

4. Run the engine at 3,000 rpm and note the gauge reading.

Oil pressure: 340 kPa {3.5 kgf-cm2, 50 psi} min
5. If the pressure is not as specified, check for the cause and

repair. (Refer to Troubleshooting Guide.)
6. Remove the SST.

7. Apply sealant to the oil pressure sensor threads. Do not
allow sealant in the pressure sensor hole.
8. Install the oil pressure sensor.

Tightening torque:
11-15N-m {1.1-1.6 kgf-m, 8-11ft-Ibf}

9. Connect the sensor connecter.
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ENGINE OIL

INSPECTION

1. Be sure the vehicle is on level ground.

2. Warm up the engine to normal operating temperature and
stop it.

3. Wait for five minutes.

4. Remove the dipstick and check the oil level and condition.

5. Add or replace oil as necessary.

Note
® The distance between the L and F marks on the dipstick
represents 1.7 L {1.8 US qt, 1.5 Imp qt}.

REPLACEMENT

Warning
® When the engine and the oil are hot, they can badly
burn. Don’t burn yourself with either.

1. Warm up the engine to the normal operating temperature
and stop it.

2. Remove the oil filler cap and the oil drain plug.

3. Drain the oil into a container.

4. Install a new gasket and the drain plug.

Tightening torque:
30-41 N-m{3.0-4.2 kgf-m, 22-30 ft - 1bf}

5. Refill the engine with the specified type and amount of en-
gine oil.

Oil capacity:
L {US qt, Imp qt}
. 4.9(5.2,4.3}... R1 |
Total (dry engine) 54 (57 40y AT model |
Engine oil replacement 3.6{3.8,3.2
Engine oil replacement
(with oil filter) 3.8{4.0,3.3}

6. Refit the oil filler cap.
7. Run the engine a few minutes and stop it.
8. Recheck the oil level and add oil if necessary.
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OIL FILTER

REPLACEMENT

1. Remove the oil filter by using the oil filter wrench.

2. Using a clean rag, wipe the mounting surface of the en-
gine.

3. Apply a small amount of clean engine oil to the rubber seal
of the new filter.

4. Install the oil filter and tighten it until the rubber seal con-
tacts the base, and then tighten the filter an additional

1-1/6 turns by hand. u
5. Start the engine and inspect for leaks around the filter

seal.
6. Stop the engine and check the oil level; add oil if neces-

sary.

Note
® The factory installed oil filter and the service part filter
are different.

Service oil filter capacity:
0.17 L {0.18 US qt, 0.15 Imp qt}
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OIL COOLER

REMOVAL / INSTALLATION

1. Disconnect the negative battery cable.

2. Remove in the order shown in the figure.
3. Install in the reverse order of removal.

Note v
(In case of two oil cooler are equipped)

® | H oil cooler is shown.
Remove / install RH oil cooler in same procedure.

®

7.9-10.7N-m
{00—110kgf-cm,70—95.4ln'lbﬂ\-°

-

7.9-10.7N-m
{80-110kgf-cm,70-95.4in-Ibf}

1. Light bezel
2. Brake pipe air duct
3. Oil cooler hoses
Removal Note ................

4. Oil cooler
RemovalNote ................

5. Air duct (oil cooler)
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OIL COOLER, OIL PAN

Removal Note

Oil cooler hose
Remove the clip and disconnect the oil cooler hose, us-
ing a drain pan to catch the oil.

Oil cooler

1. Remove the light bezel.

2. Remove the mounting bracket nuts.
3. Remove the oil cooler.

Steps After Installation
Fill the engine with the specified amount and type of engine oil. (Refer to page D-6.)

OIL PAN
PREPARATION
SST
49 G017 5A0 For 49 G017 501 For
s support of B support of
upport, engine engine ar engine
=, (Part of
49 G017 5A0)
49 G017 502 For 49 G017 503 For
support of support of
Support engine Hook engine
(Part of (Part of
49 G017 5A0) 49 G017 5A0)
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D OIL PAN

REMOVAL / INSTALLATION

1. Disconnect the negative battery cable.

2. Remove the undercover.

3. Drain the engine oil.

4. Remove in the order shown in the figure, referring to Removal Note.
5. Install in the reverse order of removal, referring to Installation Note.

37-53
{3.7-5.5, 27-39}

8.9-11.7 N'm
{90-120 kgf-cm,
79-104 in-Ibf}

7.8-10.7 N°-m
{80-110 kgf-cm,
70-95.4 in-Ibf}

N-m {kgf-m, ft-Ibf}

75-93 {7.6-9.5, 55-68} ?
18-26 {1.8-2.7, 14-19}
1. Undercover 5. Crossmember
2. Stabilizer Removal Note ...........
3. Engine mount bracket 6. Oil pan
RemovalNote ............... page D-11 RemovalNote ...........
4. Steering gear box Installation Note . .........

D-10




OIL PAN D

49 G017 5A0

Removal Note

Engine mount bracket

1. Assemble the SST and connect the hook to the front en-
gine hanger.

2. Remove the engine mounting nuts.
3. Turn the bolt of the SST clockwise to lift the engine.

Crossmember

1. Remove the power steering oil hose bracket from the
crossmember.

2. Remove the bolts and nuts (arrows) and the crossmem-
ber.

Oil pan

1. Remove the engine mount brackets from the engine.

2. Disconnect the oil level sensor connector and remove it
from the harness bracket.

3. Remove the oil pan mounting bolts.

Caution

® Pry tools can easily scratch the oil pan contact sur-
faces. Prying off the oil pan can also easily bend the
oil pan flange. Refer to the following instructions
before removing the oil pan.

‘4. Insert a screwdriver only between the points shown in the

figure to pry the oil pan loose.
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D OIL PAN

Installation Note
Oil pan
CRACKS 1. Remove all foreign material from the oil pan contact sur-

faces.
m,
’ f @ Caution

® [f the bolts are reused, remove the old sealant from -
. the bolt threads. Tightening bolts with old sealant
OLD SEALANT on them may cause cracking inside the bolt holes.

2. Apply silicone sealant to the contact surfaces of the oil
pan and the engine side of the new gasket.

3. Install the oil pan within five minutes of applying the seal-
ant.

Tightening torque:
8.9-11.7N-m{90-120 kgf-cm, 79-104 in- Ibf}

Steps After Installation
Fill the engine with the specified amount and type of engine oil. (Refer to page D-6.)
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OIL PRESSURE CONTROL VALVE

REMOVAL / INSTALLATION
1. Remove the parts in the following order.
(1) Oil pan (Refer to page D-9.)
(2) Cap bolt and spring
(3) Control plunger
2. Install in the reverse order.
3. Check the engine for oil leakage and check the oil level.

INSPECTION

1. Check each part for damage and scoring. Replace if nec-
essary.

2. Measure the free length of the spring, and if necessary,
replace it. ‘

Free length: 73.0 mm {2.87 in}
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D METERING OIL PUMP
METERING OIL PUMP
PREPARATION
SST
49 H018 9A1 For 49 B0O19 9A0 For
diagnosis diagnosis
Self-Diagnosis of metering System Selector of metering

Checker

oil pump system

oil pump system

Malfunctions related to the metering oil pump may be described as electrical component problems and me-

chanical component problems.

Electrical Component Related Problem
1. Check for service codes by using the SST. (Refer to section F.)
2. If service code No. 20, 26, 27 or 37 appears, check the metering oil pump following the diagnosis chart

below.
Diagnosis Chart
Service Code No. Possible Cause Action
20 (Metering oil pump position sensor) ® Open or short circuit in position sensor wiring Perform Inspection 2
® Open or short circuit in wiring between powertrain control (page D-16)

module and position sensor
® Loose connection of position sensor or powertrain control
module

26 (Metering oil pump control system)

® Open or short circuit in wiring between powertrain control
module and stepping motor

® | oose connection of metering oil pump or powertrain con-
trol module

® Damaged stepping motor

® |nsufficient powertrain control module voltage

Perform Inspection 1
(page D-15)

27 (Metering oil pump control system)

® Open or short circuit in wiring between powertrain control
module and stepping motor

® | oose connection of metering oil pump or powertrain con-
trol module

® Damaged stepping motor

® Position sensor inaccurate

® |nsufficient powertrain control module voltage

Perform Inspection 1
(page D-15)

37 (Battery positive voltage drop)

® Malfunction of charging system

Refer to Section G

Control Module Terminal

4Y |4W |4U |4S |4Q {40 [M 4K

2E

28

4A |30 [3M |3K | 31 |3G |3E [3C |3A [2K
4Z |4X |4V 4T |4R |4P |4N 4L N

bd 1
£l
=1Ls]
B(S

3L |3J |3H |3F |3D (3B 2L 2F
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METERING OIL PUMP

INSPECTION
1. Metering oil pump control system

Stepping motor resistance

Measure the resistance at the following terminals Is voltage as shown?
(Beading must be A or B)

' Reading A B o
Terminals
+B110S1-S3 | Open |16-31Q Ve sie| s
+B2t0S2-54 Open | 16-31Q Vo| E|S2 | 8B2] 4
+B1t0S2-54 16-31Q | Open d
+B2t0 S1-83 16-31Q | Open

YES

Harness terminal voltage

Turn ignition switch ON; is battery positive voltage indicated at terminals +B1 and
+B2 of harness with connector disconnected?

YES
y

Harness and connector continuity

Is there continuity between stepping motor and powertrain control module as
shown?

Stepping motor Powertrain control module
S1 (B/O) 4
S2 (B/L) 4J
S3 (B/LG) 4K
S4 (B/Y) 4L
YES

|

Powertrain control module terminal voitage (stepping motor)

Turnignition switch ON; is battery positive voltage indicated at terminals 41, 4J, 4K,
and 4L?

Note
This test must be done with connector connected.

YES

A

NO l Replace metering oil pump

]

NO I Repair or replace wiring harness

|

NO [ Repair or replace wiring harness

NO | Replace powertrain control module |

Powertrain control module terminal voltage (position sensor)

Turn ignition switch ON: is approx. 1-4.2V indicated at terminal 3A?
l YES
Is approx. 1.1V indicated at idle?

l YES

Does voltage increase from approx. 1.1V then returnto approx. 1.1V when accel-
erating and decelerating engine?

NO
+—

NO
——

NO
—

Replace metering oil pump

YES

Position sensor operation

Cancel memory of malfunctions by disconnecting negative battery cable for 20 se-
conds; then reconnect it

Warm up engine until coolant temperature reaches 80°C (176°F) and let it idle for
15 minutes

Does service code No. 26 or 27 appear?

NO

\

I Metering oil pump control system OK

YES [ Replace metering oil pump

_
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D METERING OIL PUMP

2. Metering oil pump position sensor

Position sensor resistance

Is resistance between terminals V¢ and E as specified?
Resistance: 1-2 kQ

Is resistance of terminal (Vo-E) and (Vo-V¢) as specified?
o | n

Resistance: 0.4-12 kQ NO I Replace metering oil pump I
. Ve S1 B1 S3
Vo| E | 82 B2 | sS4
O
YES
Harness and connector continuity
Is there continuity between position sensor and powertrain control module as
shown?
Position sensor Powertrain control module
V¢ (BRIW) 30 NO | Repair or replace wiring harness I
Vo (G/B) 3A
E (BR/B) 4D
YES
\
Harness short circuit
Is there short or ground between Vg and 3A of wiring harness? YE_SI I Repair or replace wiring harness I
NO
Control unit terminal voltage
Turn ignition switch ON; is there approx. 1-4.2V indicated at terminal 3A? NO I Replace metering oil pump I

l YES

Cancel memory of malfunctions by disconnecting negative battery cable for 20 se- A
conds; then rergonnect it. Y oned i _Y_E_S.I Replace powerirain control module _|
Does service code No. 20 appear?

NO

Position sensor operation

Cancel memory of malfunctions by disconnecting negative battery cable for 20 se-

conds; then reconnect it Y . .
Warm up engine until coolant temperature reaches 80°C (176°F) and let it idle 15 _ES>[ Replace metering oil pump I
minutes
Does service code No. 20 appear?
NO
Y
I Metering oil pump control system OK I

Mechanical Component Related Problem

Excessive oil consumption may be caused by a metering oil pump malfunction.

Before replacing the metering oil pump, refer to “Oil leakage” in the Troubleshooting Guide (page D-4) and
perform the electrical component inspection (pages D-15 and D-16).
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ETERING OIL PUMP, OIL PUMP

Oil nozzle

1. Remove the oil nozzles from the rotor housing and the in-
take manifold.

2. Verify that air passes in only one direction as shown. If not
so, replace the oil nozzle.

OlL PUMP
DISASSEMBLY / ASSEMBLY

1. Disassemble in the order shown in the figure.
2. Assemble in the reverse order of disassembly, referring to Assembly Note.

R )\
23 @\

1. Snap ring

2. Rear outer rotor
Assembly Note

3. Rear inner rotor
Assembly Note

5. Screw 9. Front inner rotor
Assembly Note Assembly Note
............. page D-19 veveeeeo..... page D-18
6. Body 10. Key
7. Center plate 11. Shaft
8. Front outer rotor
Assembly Note
............. page D-18
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OIL PUMP

D-18

INSPECTION

1. Inspect the oil pump parts for wear and damage.
Replace as necessary.

2. Measure the clearance between the lobes of rotors by us-
ing a feeler gauge.

Standard clearance:
0.03-0.12 mm {0.0012-0.0047 in}
Maximum: 0.15 mm {0.0059 in}

3. Measure the clearance between the outer rotor and the
pump body.

Standard clearance:
0.20-0.25 mm {0.0079-0.098 in}
Maximum: 0.30 mm {0.0118 in}

4. Inspect the side clearance of the rotors.
(1) Using a straightedge and a feeler gauge, measure the
depth of the rotor in the pump body.

(2) Measure the depth of the rotor sliding surface from the
pump mounting surface. _

(3) Add these two depth to obtain the side clearance.

(4) If not as specified, grind or replace the pump body.

Standard end clearance:
0.03-0.125 mm {0.0012-0.0049 in}
Maximum: 0.15 mm {0.0059 in}

Assembly Note

Outer rotor and inner rotor
Install the front and rear outer and inner rotors so that the
tally marks on the rotors face the front housing.




OIL PUMP D

Screw
To prevent the screw from loosening, stake it after instal-
lation.
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Before beginning any service procedure, refer to the 1994 RX-7
Body Electrical Troubleshooting Manual; see section S for air bag
system service warnings and section J1 for audio antitheft system
alarm conditions.

COOLING SYSTEM

INDEX .....ccviiiiiiiiiiiiiiicennennes E-2
OUTLINE .........ccciieviininnnnnnnnnes E-3
SPECIFICATIONS .......cccvvveeennnen E-3
TROUBLESHOOTING GUIDE .............. E-3
ENGINE COOLANT .......c.covivinennnnnn E-4
PREPARATION ......ccvvevieennennnnne E-4
INSPECTION ....cvvvvierinniennnnnn E-4
REPLACEMENT .....ccvvivevinnianans E-5
RADIATORCAP .........cccivveennnnnenss E-7
PREPARATION ......ccvverinennnnnnans E-7
INSPECTION .....cccviiiniennnnnnnnns E-7
RADIATOR AND COOLANT FAN .......... E-8
REMOVAL / INSTALLATION ........cu.te E-8
INSPECTION ....ccvinviicnininennnnns E -10
REPLACEMENT .......cccvviivinnnen. E -12
COOLANT FAN RELAY .................. E -13
REMOVAL / INSTALLATION ......ccvueee E -13
INSPECTION .....cvviiiiiinnninannnns E -13
THERMOSTAT .......civevveenincnnnanns E -14
REMOVAL / INSTALLATION ............. E -14
INSPECTION .....cocvviiieninnnnnnnnn. E -15
WATER PUMP AND WATER
THERMOSENSOR .........c.ccccvveenee. E -15
REMOVAL / INSTALLATION ............. E -15

INSPECTION ....cvvivinnniennnnannnen E -17



E INDEX

INDEX

FILLER CAP -

COOLANT CAPACITY

8.8L
{9.3US qt, 7.7Imp qt}
®
@
®
1. Radiator cap 4. Coolant fan relay
Inspection ................... page E- 7 Removal / Installation . ........ page E-13
2. Radiator Inspection .................. page E-13
Removal / Installation ........ page E- 8 5. Thermostat ’
Inspection ................... page E-10 Removal / Installation ......... page E-14
3. Coolant fan motor Inspection ................... page E-15
Inspection ................... page E-11 6. Water pump and water thermoswitch
Replacement ................ page E-12 Removal / Installation ......... page E-15
Inspection ................... page E-17
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OUTLINE , TROUBLESHOOTING GUIDE

OUTLINE

SPECIFICATIONS

13B Turbo

Cooling system

Water-cooled, forced circulation

Coolant capacity L {US qgt, Imp qt} 8.8{9.3,7.7)
Watsf bum Type Centrifugal
pump Water seal Unified mechanical seal
Type Wax, bottom-bypass
Opening temperature °C {°F} 80.5-83.5{177-182}
Thermostat
Full-open temperature °C {°F} 95 {203}
Full-open lift mm {in} 8-10 {0.31-0.39}
, Type Corrugated fin
Radiator - :
Cap valve opening pressure kPa {kgf/cm2, psi} 113-142 {1.15-1.45, 16.4-20.6}
Motor current A High: 10.6-16.6, Med: 6.5-12.5, Low: 5.8-11.8
Coolant fan Number of blades No.1: 5, No.2: 4
Outer diameter of blades mm {in} No.1, No.2: 300 {11.8}
TROUBLESHOOTING GUIDE
Problem Possible cause Action Page
Overheating Coolant level insufficient Add E-5
Coolant leakage Repair -
Radiator fins clogged Clean E-10
Radiator cap malfunction Replace E-7
Coolant fan malfunction Replace E-11
Thermostat malfunction Replace E-15
Water passage clogged Clean E-5
Water pump malfunction Replace E-16
Corrosion Impurities in coolant Replace E-5
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E ENGINE COOLANT

ENGINE COOLANT

PREPARATION
SST

tester

49 9200 145 : For

inspection of inspection of
Adapter set, cooling system Adapter A cooling system
radiator cap i pressure (Part of pressure

49 9200 146 For

49 9200 145)

E-4

INSPECTION

Coolant Level (Engine cold)

1. Verify that the coolant level is near the filler neck.

2. Verify that the coolant level on the dipstick is between the
FandL.

3. Add coolant if necessary.

Note
® The distance between the L and F marks on the dipstick
represents 1.0 Liter {1.1 US qt, 0.9 Imp qt}.

Coolant Quality

Warning

® Removing the radiator cap or the coolant filler cap
while the engine is running, or when the engine and
radiator are hot is dangerous. Scalding coolant and
steam may shoot out and cause serious injury. It
may also damage the engine and cooling system.
Turn off the engine and wait until it is cool. Even
then, be very careful when removing the cap. Wrap
a thick cloth around it and slowly turn it counter-
clockwise to the first stop. Step back while the
pressure escapes.
When you’re sure all the pressure is gone, press
down on the cap-still using a cloth-turn it, and re-
move it.

1. Verify that there is no buildup of rust or scale around the
radiator cap or filler neck.

2. Verify that coolant is free of oil. Replace the coolant if nec-
essary.

Coolant Leakage
1. Connect a radiator tester (commercially available) and
the SST to the radiator filler neck.

Caution

® Applying more than 142 kPa {1.45 kgf/cmZ2,20.6 psi}
can damage the hoses, fittings, and other compo-
nents, and cause leaks.

2. Apply 142 kPa {1.45 kgf/cm?, 20.6 psi} of pressure to the
system.

3. Verify that the pressure is held.

4. If not as specifed, check for coolant leakage.




ENGINE COOLANT

E

COOLANT PROTECTION
SPECIFIC
GRAVITY
1.100

1.090 \
N

1.080
1.070

1.060- 40%
N
1.050+—> \ P,
\\ .
1.“0 . \
1.030:
1.020+

N
N
N

/ A /
/

1.010

1.000

o
L'

-0 0 10 20 30 40 S50 60 70 80 90
(14} {32} {50} {68) {86} {104}{122}{140}{158){176}{194}

GOOLANT TEMPERATURE °C {°F}

Coolant Protection

Caution

Caution

shown.

ant.

Antifreeze solution mixture percentage

® The engine has aluminum parts that can be dam-
aged by alcohol or methanol antifreeze. Do not use
alcohol or methanol in the cooling system. Use
only ethylene-glycol-based coolant.

® Use only soft (demineralized) water in the coolant
mixture. Water that contains minerals will cut down
on the coolant’s effectiveness.

1. Measure the coolant temperature and the specific gravity
with a thermometer and a hydrometer.
2. Determine the coolant protection by referring to the graph

3. If the coolant protection is not proper, add water or cool-

IWLLLLLLLLULLUUOUUULL

)

Coolant protecti Volume percentage Gravity at
oolant protection Water Coolant 20°C {68°F}
Above -16°C {3°F} 65 35 1.054
Above -26°C {15°F} 55 45 1.066
Above -40°C {40°F} 45 55 1.078
REPLACEMENT
Draining
Warning

@

J—.

® Removing the radiator cap or the coolant filler cap

while the engine is running, or when the engine and
radiator are hot is dangerous. Scalding coolant and
steam may shoot out and cause serious injury. It
may also damage the engine and cooling system.
Turn off the engine and wait until it is cool. Even
then, be very careful when removing the cap. Wrap
a thick cloth around it and slowly turn it counter-
clockwise to the first stop. Step back while the
pressure escapes.

When you’re sure all the pressure is gone, press
down on the cap-still using a cloth-turn it, and re-
move it.

1. Remove the radiator cap.

2. Loosen the radiator drain plug.

3. Drain the coolant into a container.

4. Flush the cooling system with water until all traces of
color are gone.

5. Let the system drain completely.

6. Install and tighten the drain plug.
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ENGINE COOLANT

E-6

Refilling

Use the proper amount and mixture of ethylene-glycol

based coolant. (Refer to Coolant Protection, page E-5)

1. Slowly pour the coolant into the radiator up to the coolant
filler neck.

Filling pace:
1.0 L {1.1 US qt, 0.9 Imp gt}/min. max

Coolant capacity:
8.8 L {9.3 US qt, 7.7 Imp qt}/min. max

2. Fill the coolant reservoir up to the F mark.

3. Securely install the radiator cap and the coolant filler cap.

4. Start the engine and let it idle about 10 minutes until it
warms up.

5. If the coolant level warning light comes on while warming
up, turn the engine off and inspect the drain plug and wa-
ter hoses for leaks.

6. Stop the engine and allow it to cool.

Warning

¢ Removing the radiator cap or the coolant filler cap
while the engine is running, or when the engine and
radiator are hot is dangerous. Scalding coolant and
steam may shoot out and cause serious injury. It
may also damage the engine and cooling system.
Turn off the engine and wait until it is cool. Even
then, be very careful when removing the cap. Wrap
a thick cloth around it and slowly turn it counter-
clockwise to the first stop. Step back while the
pressure escapes.
When you’re sure all the pressure is gone, press
down on the cap-still using a cloth-turn it, and re-
move it.

7. Check the coolant level. If it's low, repeat the procedure
from step 1.

8. Fill the reservoir to the F mark.




RADIATOR CAP E
RADIATOR CAP
PREPARATION
SST
49 9200 145 For 49 9200 147v For
g E inspection of inspection of
Adapter set, @ radiator cap Adapter B radiator cap
radiator cap : valve (Part of valve
tester 49 9200 145)
INSPECTION
Radiator Cap Valve

49 9200 147

1. Remove foreign material (such as water residue) from be-
tween the radiator cap valve and the valve seat.
2. Attach the radiator cap to a radiator cap tester (commer-
cially available) by using the SST. Apply pressure gradu-
ally to 113-142 kPa {1.15-1.45 kgf/cm<, 16.4-20.6 psi}.
3. Wait about 10 seconds. Verify that the pressure has not

decreased.

4. If not as specified, replace the radiator cap.

Negative Pressure Valve

1. Pull the negative pressure valve to open it. Verify that it

closes completely when released.

2.Check for damage on the contact surfaces and for

cracked or deformed seal packing.

3. Replace the radiator cap if a problem is found.
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E RADIATOR AND COOLANT FAN

RADIATOR AND COOLANT FAN

REMOVAL / INSTALLATION

1. Disconnect the negative battery cable.

2. Drain the engine coolant. (Refer to page E-5)

3. Remove in the order shown in the figure, referring to Removal Note.
4. Install in the reverse order of removal.

STEP 1
19-25
{1.9-2.6, 14-18}
7.9-10.7 N'm
\? {80-110 kgf-cm
70-95.4 in-Ibf}
7.9-10.7 N°m
{80-110 kgt-cm, 70-85.4 in-Ibf} 13\

7.9-10.7 N-m
{80-110 kgf-cm,
70-95.4 in-Ibf)

N-m {kgf-m, ft-Ibf}

1. Fresh-air duct 5. Relay box

2. Air cleaner housing 6. Coolant fan motor connector
3. Battery and carrier

4. Radiator hose (upper)

E-8




RADIATOR AND COOLANT FAN E

STEP 2

7.9-10.7 N°m

Noél:gl-em, 70-95.4 in-Ibf}
v SN

37-53
{3.7-5.5, 27-39}

37-53 P
{3.7-5.5, 27-39)

18-26
{1.8-2.7, 14-19}

N-m {kgf-m, ft-ibf}

1. Undercover 5. Oil cooler hose (AT)
2. Stabilizer and bracket 6. Radiator and coolant fan

Removal/Inspection ........... Section R RemovalNote .................... below
3. Radiator hose (lower) Inspection ................... page E-10

4. Air separation hose

Removal Note

Radiator and coolant fan
While removing the radiator and cooling fan, do not dis-
connect the A/C piping.

1. Remove the bolts shown in the figure.

2. Position the A/C condenser away from the radiator and
secure it with wire. :
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E RADIATOR AND COOLANT FAN

3. Remove the P/S oil pump pipe bracket shown in the fig-
ure.

4. Remove the A/C compressor high-pressure pipe bracket
as shown in the figure.

5. Remove the radiator bracket.
6. Remove the radiator and coolant fan.

INSPECTION

Radiator
Check for the following and repair or replace the radiator
as necessary.

1. Cracks, damage and water leakage

2. Bent fins (repair with a screwdriver)

3. Damaged radiator inlet, outlet, and hose connectors
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RADIATOR AND COOLANT FAN E

Coolant fan motor

1. Verify that the battery is fully charged.

2. Disconnect the fan motor connectors.

3. Connect battery positive voltage and an ammeter as
shown to the fan motor connector for low-speed inspec-
tion.

4. Verify that the fan motor operates smoothly at the stan-
dard current.

Current: 5.8-11.8A

5. Connect battery positive voltage, an ammeter, and a

® switch to the fan motor connector as shown for medium-

— speed inspection.

6. Verify that the fan motor operates smoothly at the stan-
dard current or less with the switch ON.

H
i
! I
1

/S

NG

Current: 6.5-12.5A

7.Connect battery positive voltage, an ammeter, and a
switch to the fan motor connector as shown for high-
speed inspection.

8. Verify that the fan motor operates smoothly at the stan-
dard current or less with the switch ON.

Current: 10.6-16.6A

9. Check the other fan motor as described above.
10. If a fan motor does not operate as specified, replace it.
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E RADIATOR AND COOLANT FAN

REPLACEMENT
1. Remove in the order shown in the figure.
2. Install in the reverse order of removal.

7.9-10.7 N-m {80-110 kgf-cm, 70-95.4 in-Ibf}

®
3
2.7-3.7 N'm
27-38 kgf-cm,
24-32 in-Ibf}
@ 1.8-2.1 N-m {18-22 kgf-cm, 16-19 In-Ibf}
1. Radiator cowling 3. Coolant fan motor

2. Coolant fan
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COOLANT FAN RELAY E

COOLANT FAN RELAY

REMOVAL / INSTALLATION
Slide the coolant fan relays off the bracket.

The relay positions are shown in the figure.

" Il
Type Type
Body side

Steps After Installation

INSPECTION
= 1. Check continuity of the relaly as shown.
® % Terminal Continuity
—] a-b No
A Type c-d Yes
= 2. Apply 12V between terminals ¢ and d.
EE Check for continuity between terminals a and b.
— 3. If not as specified, replace the fan relay.
B Type

1. Fill the rediator with the specified amount and type of engine coolant. (Refer to page E-5.)

2. Start the engine and check for leaks.
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E THERMOSTAT

THERMOSTAT

REMOVAL / INSTALLATION

1. Disconnect the negative battery cable.

2. Drain the engine coolant. (Refer to page E-5)

3. Remove in the order shown in the figure.

4. Install in the reverse order of removal, referring to Installation Note.

19-25 @
{1.9-2.6, 14-18}

7.9-10.7 N'm
{80-110 kgf-cm,
70-95.4 in-Ibf}

7.9-10.7 N°m p
{80-110 kgf-cm, 70-95.4 in-Ibf}
N-m {kgf-m, ft-Ibf}

1. Fresh-air duct 6. Radiator hose (upper)

2. Air cleaner housing 7. Coolant level sensor connector

3. Water hose 8. Thermostat cover

4. Air pump 9. Thermostat and gasket

5. Drive belt Inspection ................... page E-15
Removal/Installation ........... Section C Installation Note .. ............ page E-15
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THERMOSTAT, WATER PUMP AND WATER THERMOSENSOR E

INSPECTION

1. Visually check that the thermostat valve is airtight.
2. Place the thermostat and a thermometer in water.
3. Heat the water and check the following.

Initial-opening temperature:

80.5-83.5°C {177-182°F}
Full-open temperature: 95°C {203°F}
Full-open lift: 8.0-10 mm {0.31-0.39 in} min.

4. Check the thermostat gasket; if damaged, replace the
thermostat assembly.

Installation Note

Thermostat
Install the thermostat into the thermostat case with the
jiggle pin at the top.

Steps After Installation

1. Fill the radiator with the specified amount and type of engine coolant. (Refer to page E-5,6.)
2. Connect the negative battery cable.

3. Start the engine and check for leaks.

4. Bleed the cooling system. (Refer to page E-6.)

WATER PUMP AND WATER THERMOSENSOR

REMOVAL / INSTALLATION

1. Disconnect the negative battery cable.

2. Drain the engine coolant. (Refer to page E-5)

3. Remove in the order shown in the figure (page E-16), referring to Removal Note.
4. Install in the reverse order of removal.
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E WATER PUMP AND WATER THERMOSENSOR

7.9-10.7 N'm
GASKET, n .
j?‘l/EPLACE {80-110 kgf-cm, 70-95.4 in-lbf)

7.9-10.7 N'm
{80-110 kgf-cm,
70-95.4 in-Ibf}

Vi Fo
9g ¥

\
" ® © 14-19)
7.9-107 N'm
L Y
19-25 {1.9-2.6, 14-18}
7.9-107 N'm

V GASKET,
@ REPLACE

7.9-10.7 N-m
{80-110 kgf-cm,
70-95.4 in-Ibf}

7.9-10.7 N'm
{80-110 kgf-cm,

7.9-10.7 N'm
{80-110 kgf-cm,

10-13
{1.0-1.4, 8-10}~

7.9-10.7 N'm
{80-110 kgf-cm,
70-95.4 in-Ibf}

N-m {kgf-m, ft-ibf}

1. Fresh-air duct 11. Alternator and strap
2. Battery and carrier 12. Air pump and strap
3. Air funnel and air hose 13. Radiator hose (upper) :
4. Accelerator cable 14. Charge air cooler and air separation tank
Service ..., Section F RemovalNote ............... page E-17
5. Air cleaner housing 15. Subframe
6. Water hose (filler port) 16. Radiator hose (lower)
7. Air pipe and air hose 17. Heater hose
8. Water pump pulley 18. Water hose (water. pump body)
9. Drive belt 19. Metering oil tube
Removal/Installation ........... SectionC  20. Water pump and pump body
10. Water hose (water pump body) RemovalNote ............... page E-17
21. Water thermosensor
Inspection ................... page E-17
Installation Note . ........... .. page E-17
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WATER PUMP AND WATER THERMOSENSOR E

O-RING

Removal Note
Charge air cooler and air separation tank
Do not remove the air duct from the body.

Water pump and pump body
1. Remove the metering oil pump connector from the engine
hanger.

2. Remove the bolt ® shown in the figure.

3. Position the metering oil tube and metering oil pump har-
ness under the lower radiator hose.

4. Remove the nuts ® shown in the figure.

5. Remove the water pump and pump body.

INSPECTION

Water Thermosensor

1. Place the switch and a thermometer in water.

2. Heat the water gradually and check resistance of the
switch.

Coolant Resistance
101°C {214°F} 0.5 Q max.
108°C {236°F) 1 MQ min

3. If not as specified, replace the water thermosensor.

Installation Note

Water thermosensor

1. Apply a small amount of engine coolant to the new O-ring.
2. Install the water thermosensor.

Tightening torque:
5.9-8.8 Nm {60-90 kgf-cm, 52-78 in-Ibf}
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Before beginning any service procedure, refer to the 1994 RX-7 Body Elec- F
trical Troubleshooting Manual; see section S for air bag system service
warnings and section J1 for audio antitheft system alarm conditions.
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VACCUM HOSE ROUTING DIAGRAM
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SPECIFICATIONS
) Item Specification

Idle speed* rpm 700-750 (720 +39)

b Leading ATDC 5°
Ignition timing™ —

Trailing ATDC 20°
Air cleaner housing
Element type Oil permeated
Throttle body
Type Horizontal draft {2 stage-3 barrel}
Throat diameter Primary mn {in} 45{1.772)
Secondary mm {in} 50 {1.969} x 2

Dashpot touch angle ° 8
:/;Ire‘x:g; gteurgovalve Operation (full open) C R 55-65 {131-149) or more
Charge air cooler
Type Air cooled
Core size {w X h x t} mm {in} 294 x 114 x 65 {11.575 x 4.4882 x 2.5591}
Turbocharger
System type Sequential twin turbo charged

Cooling method

water + engine oil

Boost control actuator

turbo pre-control + wastegate control

Boost control method

Solenoid valve (duty-controled) x 2

Fuel filter
Type L<.)w-pressure Nylon element
High-pressure paper element
Pressure regulator
Type Diaphragm
Regulated pressure kPa {kgf/cm2, psi} 250-260 {2.5-2.6, 35.6-37.0}
Fuel pump
Type Impeller (In tank)
Output pressure kPa {kgf/cm?, psi} 490-740 {50-7.5, 71.1-106.7}
Injector
Type Side-feeding
L Primary ml {cc, fl 0z}/min 550 {550, 16.5}
Injection volume -
Secondary ml {cc, fl 0z}/min 850 {850, 25.5}
Three-way catalyst
Type Warm-up three-way catalyst Metal
Three-way catalyst Monolithic
Air pump
Capacity cm3 {cc}/rev 375 {375}
Output L/min MT 130-200, AT 160-200
Fuel
Specification Unleaded premium (RONSS5 or higher)

* TEN terminal of data link connector is grounded.
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OUTLINE

COMPONENT DESCRIPTIONS

Component

Function

Remark

1-2 switch -

Detects gear position (1st, 2nd)

MT only

Actuator (charge control)

Controls charge control valve

Actuator (Double throttle control)

Controls double throttle valve

Installed on extension manifold

Actuator (Turbo control)

Controls turbo control valve

Controlled by two solenoid valves

Actuator (Turbo precontrol)

Controls turbo precontrol valve

Part of turbocharger assembly

Actuator (Wastegate control)

Controls wastegate control valve

Part of turbocharger assembly

Air Bypass Valve Reduces sound of intake air entering air clean-
er housing from turbocharger deceleration
Air Cleaner Element Filters air entering throttle chamber Oil permeated type
Air Control Valve Directs air to one of three locations: exhaust Consists of two valves:
port, three-way catalyst, or relief air silencer Secondary air bypass valve
Secondary air switching vaive
Air pump Supplies secondary air to air control valve With electromagnetic clutch

Barometric Absolute Pressure
Sensor

Detects atmospheric pressure; sends signal to
PCME

Builtin PCME

deceleration

Charcoal Canister Stores fuel tank fumes when engine is stopped | Vented to atmosphere through charcoal and air
filter
Clutch switch Detects clutch condition (engaged / disen- MT only
gaged) .
Crankshaft position Sensor Detects eccentric shaft angle at 30° intervals _
and front rotor position; sends signal to PCME
Dashpot Prevents sudden throttle valve closing during

Data link connector

Service connector terminals:

. CIS self-diagnosis

. PCMT on-board diagnosis [AT]

. Initial set

. Fuel pump check

. Engine speed output

. Switch and oxygen sensor monitor
. Supply battery positive voltage

. Ground

. A/C self-diagnosis

10. Cruise control self-diagnosis

11. Electrical coolant fan self-diagnosis

O©CONOTHAWN =

25-pin (located near fuse box)
. FEN terminal

. TAT and FAT terminal
. TEN terminal

. F/P terminal

. IG- terminal

. MEN terminal

. +B terminal

. GND terminal

. TAC and FAC terminal
10. TSC and FSC terminal
11. TFA terminal

O©CONOONALWN =

Engine coolant temperature sen-
sor

Detect coolant temperature; send signals to
PCME

® |nstalled in engine

Fuel filter

Filters particles from fuel

Fuel pump

Provides fuel to injectors

® QOperates while engine running
® |n fuel tank

Fuel pump relay

Voltage for fuel pump while engine running

Igniter

Receives spark signal from PCME and gener-
ates high voltage in ignition coil

Ignition switch (START position)

Sends engine cranking signal to PCME

Injector

Injects fuel into intake port

® Controlled by signal from PCME
(side-feed type)

Intake air temperature sensor

Detects intake air temperature; sends signal to
PCME

® |nstalled in extension manifold

Knock sensor Detects engine knocking; sends signal to -
PCME
Main relay Supplies current to output devices and PCME —

Manifold absolute pressure
sensor

Detects intake manifold pressure; sends signal
to PCME

Neutral/Clutch switches (MT)

Detects in-gear condition; sends signal to
PCME

® Switch is ON in neutral

Oxygen sensor

Detects oxygen concentration; sends signal to
PCME

® Zirconic and platinum coat
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OUTLINE F
Component Function Remark
Park/neutral switch (AT) Detects load condition; sends signal to PCME —
PCV valve Controls blowby gas introduced into engine -
Powertrain control module Detects the following:
(engine) (PCME) 1. Engine speed 1. Crankshaft position sensor
2. Knocking signal 2. Knock sensor
3. Vehicle speed 3. Vehicle speed sensor
4. Engine coolant temperature 4. Engine coolant temperature sensor
5. Intake air temperature 5. Intake air temperature sensor
6. Throttle valve opening angle (full range) 6. Throttle position sensor (full range)
7. Intake manifold pressure 7. Manifold absolute pressure sensor
8. Atmospheric pressure 8. Barometric absolute pressure sensor
9. Oxygen concentration 9. Oxygen sensor
10. Air/Fuel ratio 10. Oxygen sensor
11. Throttle valve opening angle (narrow 11. Throttle position sensor (narrow range)
range)
12. Metering oil pump (MOP) position signal 12. MOP position sensor
13. Fuel temperature 13. Fuel thermosensor
14. Gear position 14. 1-2 switch (MT)
15. Clutch condition 15. Clutch switch (MT)
16. In-gear condition 16. Neutral switch (MT)
17. Power steering operation 17. Steering pressure sensor
18. Braking signal 18. Stoplight switch
19. Starter signal 19. Ignition switch
20. Electrical Load (E/L) condition 20. E/L unit
21. EGR condition 21. EGR function sensor
Control operation of the following
1. Fuel injection system Injector
2. Ignition control system Igniter
3. Idle speed control system Solenoid valve (ldle air control [IAC])
4. Pressure negulaton control system Solenoid valve (Pressure Regulator control
5. Secondary air injection [PRC))
Solenoid valve (Split air bypass [SAB])
Solenoid valve (Port air bypass [PAB])
Secondary air switching valve
Solenoid valve (Relief No.2 [RELIEF2])
Secondary air bypass valve
6. Accelerated warm-up System Solenoid valve (AWS)
7. Sequential twin turbocharger control system Solenoid valve (Turbo control No.1 [TCNT1])
Solenoid valve (Turbo control No.2 [TCNT2])
Solenoid valve (Wastegate control [WGCNT])
Solenoid valve (Turbo precontrol [TPCNT])
Solenoid valve (Change control [CCNT])
Solenoid valve (Change relief [CRF])
8. Exhaust Gas Recirculation control system Solenoid valve (EGR)
9. Double throttle control system Solenoid valve (DTCNT)
10. A/C control system A/C relay
11. Electric coolant fan control system Fan relay
12. Lock-up control system PCMT
13. Slip control system PCMT
14. On-board diagnosis function Self-diagnosis checker
15. Monitor function Self-diagnosis checker
16. Back up function
Pressure regulator Adjusts fuel pressure supply to injectors —
Pulsation dumper Absorbs fuel pulsations -
Secondary air bypass valve Controls relief valve ® |nstalled below extension manifold
Secondary air switching vaive Controls switching valve of air control valve ® |nstalled below extension manifold
Solenoid valve (IAC) Supplies bypass air into intake manifold ® Controlled by duty signal from PCME
Solenoid valve (PRC) Controls vacuum to pressure regulator ® |nstalled below extension manifold
Solenoid valve (SAB) Controls split air volume ® |nstalled in ACV
Solenoid vaive (RELIEF2) Controls relief valve ® |nstalled in ACV
Solenoid valve (PAB) Controls port air volume ® |nstalled in ACV
Solenoid valve (AWS) Controls accelerated warm-up system @ Installed in extension manifold
Solenoid valve (TCNT1) Controls turbo control valve ® |nstalled in ACV (pressure applied)
Solenoid valve (TCNT2) Controls turbo control valve ® |nstalled below extension manifold (vacuum

applied)
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Component Function Remark
Solenoid valve (WGCNT) Controls wastegate valve ® Controlled by duty signal from PCME
Solenoid valve (TPCNT) Controls turbo precontrol valve ® Controlled by duty signal from PCME
Solenoid valve (CCNT) Controls charge control valve ® |nstalled below extension manifold
Solenoid valve (CRF) Controls charge relief valve ® |nstalled below extension manifold
Solenoid valve (EGR) | Controls EGR valve ® |nstalled below extension manifold
Solenoid valve (DTCNT) Controls double throttle valve ® Installed below extension manifold
Solenoid valve (PURGE) Controls evapolative fumes from chacoal can- ® Controlled by duty signal from PCME

ister to intake manifold
Steering pressure sensor Detects P/S operation ® Steering pressure sensor ON when steering
wheel turned

Stoplight switch Detects braking; sends signal to PCME -
Three-Way Catalyst Reduces HO, CO and NOx -
Throttle body Controls intake air amount —
Throttle position sensor Detects throttle valve opening angle ® |nstalled on throttle body
Vehicle speed sensor Detects vehicle speed; sends signal to PCME ® Installed in instrument cluster
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ENGINE TUNE-UP

ENGINE TUNE-UP

PREPARATION
SST

498 B019 9A0

System Selector

For

inspection of
ignition timing
and idle speed
and diagnosis

49 HO18 9A1

Self-Diagnosis
Checker

For
diagnosis

BASIC INSPECTION

Engine Oil

1. Remove the dipstick and check the engine oil level and
condition.

2. Add or change oil as necessary.

Coolant (engine cold)

Warning

® Removing the radiator cap or the coolant filler cap
while the engine is running, or when the engine and
radiator are hot is dangerous. Scalding coolant and
steam may shoot out and cause serious injury. It
may also damage the engine and cooling system.

® Turn off the engine and wait until it is cool. Even
then, be very careful when removing the cap. Wrap
a thick cloth around it and slowly turn it counter-
clockwise to the first stop. Step back while the
pressure escapes.

® When you’re sure all the pressure is gone, press
down on the cap-still using a cloth-turn it, and re-
move it.

1. Remove the coolant level gauge from the coolant recervir.

2. Verify that the coolant level is between the and marks of
the gauge.

3. Add coolant if necessary.

Battery

Terminal and cable

1. Remove any corrosion on the clamps or battery posts and
coat them with grease.

| 2. Verify that the battery top is clean. If necessary, clean with

baking soda and water.

3. Verify that cables are not frayed or corroded. Repair or re-
place if necessary.

4. Verify that cable clamps are tight.

5. Verify that the rubber protector completely covers the
positive terminal and clamp.

Electrolyte level and specific gravity _

1. Verify that the electrolyte level is between the “Upper” and
“Lower” level marks. _

2. Add distilled water if necessary. Do not over fill.

3. Check the specific gravity with a hydrometer.

Specific Gravity: 1.27-1.29 {at 20°C [68°F]}
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Air Cleaner Element

Inspection

1. Check the air cleaner element for excessive dirt and for oil
and damage.

Caution

® Cleaning the element with compressed air will re-
duce the element’s ability to filter the air. Don’t use
compressed air to clean the element.

2. Replace the element if necessary.

ADJUSTMENT

Preparation

1. Warm up the engine to normal operating temperature.

2. Turn all electric loads OFF.

3. Connect the SST to the data link connector.

4. Connect a tachometer to the data link connector IG- ter-
minal as shown.

Ignition Timing

The ignition timing is set at the factory and must not be ad-
justed. Any adjustment will negatively effect the engine per-
formance.

1. Perform preparation (refer to above.)

2. Verify that the electric coolant fan does not operate.

3. Remove the fuel filler cap.

4. Set SYSTEM SELECT to position 1.

5.Set TEST SW to SELF-TEST.

6. If the SST is not used, connect a jumper wire between the
TEN terminal and the GND terminal of the data link
connector.

7. Make sure the idle speed is within specification; if not, ad-
just the idle speed.

8. Connect a timing light to the high-tension lead of the front
trailing-side.

Note
® Some timing lights will not illuminate even if the ignition
is working properly.

9. Verify that the timing mark (white) on the crankshaft posi-
tion sensor plate is aligned with the indicator pin.

Ignition timing: Trailing side: 20° ATDC (-20° BTDC)
Leading side: 5° ATDC (-5° BTDC)
Idle speed (Neutral or P range): 550-950 rpm
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POSITION A

10. If the timing is incorrect, check the following procedure.
® Verify that no trouble code number is present. If trouble
code number present, check for cause by referring to
the specified check sequence.
(Refer to page F-20)
® 05-knock sensor
® 13-Manifold absolute pressure sensor

Input devices
® E/L, P/S, A/IC, Coolant fan
® Crankshaft position sensor (NE, signal)

® Manifold absolute pressure sensor

® Throttle position sensor
® Neutral SW/ Clutch SW (MT)
® Park / Neutral signal (AT)

Others
PCME terminal 3l (Refer to page F-152)

11. Disconnect the SST.
12. Verify that the ignition timing advances when the engine is
above 1,500 RPM.

49 B019 9A0

A N

-

[ SYSTEM SELECTOR
40 B019 9A0

SYSTEM
SELECT - |
POSITION 1

TEST SW

SELF
TEST

45
6
1 7

TESTSW
"SELF
or TEST
SYSTEM SELECT MONITOR

' /TAS/ '

(THROTTLE
ADJUSTING

Idle Speed

Because the idle speed is controlled automatically by the
PCME, it is usually not necessary to check and adjust the
idle speed control valve. However, if the engine is idling
roughly, use the following procedure to make adjustments.

1. Perform “Preparation”. (Refer to page F-16)

2. Set SYSTEM SELECT to position 1

3. Set TEST SW to SELF TEST

4. With the coolant fan off, verify that the idle speed is within
specification.

Idle speed: 700-750 (720 *33rpm)

5. If not within the specification, adjust the idle by turning the
air-adjusting screw (AAS).

6. If not within the specification when air adjusting screw fully
closed, loosen the locknut and turn the throttle adjusting
screw to set the idle.

7. Tighten the locknut and put a paint mark on the nut and
throttle body.

8. Disconnect the SST.
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ON-BOARD DIAGNOSIS FUNCTION

DESCRIPTION \
When trouble occurs in the main input or output devices, check for the cause by using the SST. Failure of
input and output devices is indicated and retrieved from the powertrain control module (engine) (PCME)
as diagnostic trouble code numbers.
For input devices, the PCME continuously checks for malfunctions. For output devices, it checks for mal-
functions only in a three-second period after the ignition switch is turned to ON, or the TEN terminal of the
data link connector is grounded.

ANALOG -
INPUT

OUTPUT
1 ~ DEVICES

DRIVER

Y | [

ANALOG BUFFER
A/D CONVERTER

A

SWITCH
INPUT o

- FEN TERMINAL

DIGITAL BUFFER
DRIVER

CPU

DIGITAL
INPUT

TEN TERMINAL

DIGITAL BUFFER
|
DIGITAL BUFFER
A

ROM
RAM
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PREPARATION
SST
49 HO18 9A1
49 B019 9A0 For For
diagnosis Self-Diagnosis diagnosis
System Selector Checker
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DIAGNOSTIC TROUBLE CODE NUMBER

Inspection Procedure

1. Connect the SST to the Self-Diagnosis Checker to the
data link connector.

2. Set system select to position 1.

3. Set the test switch to SELF TEST.

4. Connect the SST to the System Selector and a ground.

5. Set the select switch to position A.

6. Turn the ignition switch ON.

7. Verify the “88” flashes on the digital display and the buzzer
sounds for 3 sec. after turning the ignition switch ON.

8. If “88” does not flash, check the main relay (refer to page
F-174), power supply circuit, and data link connector wir-
ing.

9. If “88” flashes and the buzzer sounds continuously for
more than 20 sec., check for a short circuit between the
PCME terminal 1 F and the data link connector. Replace
the PCME if necessary, perform Steps 3 and 7 again.

10. Note any code numbers and check for the causes by re-
ferring to the check sequences shown on pages F-26
through F-65. Repair as necessary.

11. After repairs, cancel the code numbers by performing the
“After-repair procedure”. (Refer to page F-66.)




ON-BOARD DIAGNOSIS FUNCTION F

Principle of Code Cycle
Trouble codes are determined as shown below.

1. Code cycle break
The time between trouble code cycles is 4.0 seconds (the time the buzzer is off).
SELF-DIAGNOSIS CHECKER DIGTAL CODE CHECKER WITH SIGNAL ADAPTER
1cveLe, TROUBLE CODE
CYCLE
1cveie  TROUBLE CODE on BREAK
on | CYCLE BREAK
OFF | I | I OFF
1

4.0 SEC. 2.0 SEC.

2. Second digit of trouble code (ones position)
The digit in the ones position of the trouble code represents the number of times the buzzer sounds 0.4
second during one cycle.

SELF-DIAGNOSIS CHECKER ) DIGITAL CODE CHECKER WITH SIGNAL ADAPTER
yevee TROUBLE CODE TROUBLE
o [12 S CODE: 03
1ovee TROUBLE CODE TROUBLE o= UL
E T ——
on 2 3 ovoie Breax | CODE: 03 Gaos I
e TROUBLE CODE ~ |ROUBLE
oFF . 1CYCLE s CODE: 08
H e o il:m" BREAK |
8EC. SEC.
20SEC. 04 04 20SEC.
SEC. SE

3. First digit of trouble code (tens position)
The digit in the tens position of the trouble code represents the number of times the buzzer is on 1.2 se-
conds during one cycle.

The buzzer is off for 1.6 seconds between the long and short pulses.

1 CYCLE JROUBLE CODE TROUBLE

1 2 1 dCYCLE B CODE: 22
BREAK
|04
1.2SEC. SEC} 1.6 4.0 SEC.
F————ISEC.
FIRST DIGIT SECOND
DIGIT
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Diagnostic Trouble Code Numbers

Diagnosed - Memo-
No. Indicator flashing pattern circuit Condition Point rized | Page
1 ® Crankshaft position sensor
ON Crankshaft posi- connector
02 tion sensor No NE signal ® Wiring from crankshaft posi- Yes F-26
OFF (NE signal) tion sensor to PCME
- : ® Crankshaft position sensor
ilils ® Crankshaft position sensor
ON Crankshaft posi- connector
03 tion sensor No G signal ® Wiring from crankshaft posi- Yes F-27
OFF L L (G signal) tion sensor to PCME
Juu ® Crankshaft position sensor
oN O nn ® Knock sensor connector
® Wiring from knock sensor to
05 Knock sensor | Open or shout PCME Yes | F-28
OFF circuit ® Knock sensor
Juud
ON nANNAN ) No vehicle ® Vehicle speed sensor connec-
06 Vehicle speed speed sensor tor Yes F-29
OFF Sensor signal ® Wiring from vehicle speed sen-
Juuuiut sor to PCME
Annn ® Engine coolant temperature
. sensor connector
09 ON E’:ﬂé’::tﬁ‘:;"am ® Wiring from engine coolant ves | F-30
OFF sensor temperature sensor to PCME
nig ® Engine coolant temperature )
sensor resistance
® |ntake air temperature sensor
ON connector
1 Intake air tem- ® Wiring from intake air temper- Yes F-31
OFF prature sensor ature sensor to PCME
] ® Intake air temperature sensor
resistance
ON 1 Throttle position | Open or short ® Throttle position sensor con-
12 sensor circuit . 37.?:5 from throttle position Yes | F-32
OFF 4 UJutL (Full range) sensor to PCME
- ® Manifold absolute pressure
N . . sensor connector
13 o Mtaeng?elg saut:seo ® Wiring from manifold absolute Yes F-33
OFF sensor pressure sensor to PCME
® Manifold absolute pressure
- - sensor resistance
— nAAN
Barometric
ON absolute ® PCME
1 OFF pressure sensor Yes F-34
J yuudl (in PCME)
oN mElil s Sensor output ® Oxygen sensor connector
tinues less ® Wiring from oxygen sensor to
Oxygen sensor | SO g ¥a
15 (Inactivation) than 0.55V 25 PCME Yes F-34
OFF sec. in closed ® Oxygen sensor
J wuJdud loop zone
ON M ANANA F ® EGR function sensor connec-
EGR function Open or short tor )
16 OFF sensor circuit ® Wiring from EGR function Yes F-35
J Uluguut  EGR funcion sensor
M ANRNNN ® Fuel pressure
Sensor output >k
17 ON Oxygen sensor | not changerc)i 120 : :"’e.‘?t'°" fuel leakage
OFF (Inversion) sec. in closed . g?ﬂg’;:g:tem Yes | F-36
J ooyt loop zone o POME
1 - ® Throttle position sensor con-
" - Uw P Hl Igrr‘gg:'e positon Open or short nector Yes | F-38
FF circuit ® Wiring from throttle position
0 ] uul (Narrow range) sensor to PCME
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No. Indicator flashing pattern Diagnosed Condition Point Memo- | Page
) circuit rized
® MOP connector
— L ® Wiring from MOP position
20 oN 'p\)ﬂuer:\eglgg;i)t'ilon sensor to PCME Yes | F-30
OFF i sensor L4 il;dyOP position sensor continu-
® Fuel thermosensor connector
ON nnn ® Wiring from Fuel thermosen-
23 Fuel sor to PCME Yes F-40
OFF L t thermosensor ® Fuel thermosensor resistance
- Open or Short
circuit
i ¢ Solenoid valve connector
ON l W Solenoid valve L4 ;Vérmg from solenoid valve to
25 ressure regu- . _— No F-41
OFF Ul I(gtor comro?)g ® Solenoid valve continuity
nMAnAn L ® MOP connector
26 ON :‘)A:';e:ng oil ® Wiring frorp MOP to PCME Yes F-42
OFF L UL (stepping moter) ¢ MOP continuity
ON nnnann Open or short ® MOP connector
27 Metering oil circuit or Stick- ® Wiring from MOP to PCME Yes F-43
OFF { | pump ing of MOP sen- | ® Mop continuity
| Uuuul sor
® Solenoid valve connector
ON "ANNNN ) ® Wiring from solenoid valve to
28 Solenoid valve PCME No F-44
| orf (EGR) ® Solenoid valve continuity
JUuuJu
® Solenoid valve connector
ON 1M . ® Wiring from solenoid valve to
30 Solenoid valve PCME No F-45
OFF | i (Split air bypass) ® Solenoid valve continuity
® Solenoid valve connector
ON ) ® Wiring from solenoid valve to
31 Secondary air PCME No F-46
OFF bypass valve ® Solenoid valve continuity
Open or short
circuit ® Solenoid valve connector
ON . ® Wiring from solenoid valve to
32 Secondary air PCME Yes F-47
OFF switching valve ® Solenoid valve continuity
® Solenoid valve connector
ON ® Wiring from solenoid valve to
a3 Solenoid valve PCME No F-48
OFF (Port air bypass) ® Solenoid valve continuity
® Solenoid valve connector
ON I ® Wiring from solenoid valive to
24 Solenoid valve PCME No F-49
OFF J (Idle air control) ® Solenoid valve continuity
‘ ON nnnn L Charging system
37 Metering Oil Low battery pos- | ® MOP connector Yes F-<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>