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FOREWORD

This workshop manual 1s intended for use
by service technicians of authorized Mazda
dealers to heip them service Mazda vehicles.
This manual can be also useful for Mazda own-
ers 1n diagnosing certain praoblems and per-
forming some repair and maintenance con
Mazda vehicies.

For proper repair and maintenance, it isim-
portant to be thoroughly familiarized witk this
manual. It is recommended that this manual al-
ways be kept in a hangdy place for guick and
easy reference.

All the contents of this manual. including pho-
tographs, drawings, and specifications, are the
latest available at the time of printing. As modifi-
cations affecting repair or maintenance occur,
relevant informaticn supplementary to this
volume will be made availabie at Mazda deal-
ers. Tnis 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 utilized in any form or oy any
means, electronic or mechanical, nclucing
photocopying, recording, or by any informa-
tion storage and retrieval system, without per-
mission in writing.

A new wiring diagram style has been begin-
ing with the ‘88 RX-7.

Therefore, electnical circuit diagrams in this
workshop manual may not te the same as in
the wiring diagram.

Mazda Motor Corporation
HIROSHIMA JAPAN
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G IMPORTANT INFORMATION/FUNDAMENTAL PROCEDURES

IMPORTANT INFORMATION

BASIC ASSUMPTIONS

This workshop manual assumes that you have and know how to properly use certain special tools
which are necessary for the safe and efficient performance of service operations on Mazda vehicles.
The manual also assumes that you are familiar generally with automobile systems and basic service
and repair procedures. You should not attempt to use this manual uniess these assumptions are cor-
rect and you understand the consequences described below.

SAFETY RISK

This manuai contains certain notes, warnings, etc.. which you should carefully read and follow in or-
der to eliminate the risk of personal injury to yourself or others and the risk of improper service which
may damage the vehicle or render 1t unsafe. The fact that there are no such notes, etc., with respect
to any specific service method does not mean that there is no possiblility that personal safety or vehicle
safety will be jeopardized by the use of incorrect methods or tools.

POSSIBLE LOSS OF WARRANTY
The manufacturer's warranty an Mazda vehicles and engines can be voided if improper service or
repairs are performed by persons other than an authorized Mazda dealer.

FUNDAMENTAL PROCEDURES

As you read through the procedure, you will come
across NOTES, CAUTIONS, and WARNINGS. Each
one is there for a specific purpose. NOTES give you
added information that will heip you to complete a
particular procedure. CAUTIONS are given to pre-
vent you from making an error that could damage
the vehicle. WARNINGS remind you to be espe-
cially careful in those areas where carelessness can
cause personal injury. The following list contains
some general WARNINGS that you should follow
when you work on a vehicle.

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

47U0GX-002

A WORD ABOUT SAFETY

The following precautions must be followed when
jacking up the vehicle.

1. Block wheels.

2. Use only specified jacking positions.

3. Support vehicle with safety stands (rigid racks).

Start the engine only after making certain the engine
compartment is clear of tools and all persons are
clear.

47U0GX-003



FUNDAMENTAL PROCEDURES G .

PREPARATION OF TOOLS AND MEASURING
EQUIPMENT

Be sure that all necessary tools and measuring equip-
ment are available before starting any work activity.

17U0GX-004

SPECIAL TOOLS

Use special tools when they are required.
19 02 £408

robltidids.;

47L0GX-005
—— REMOVAL OF PARTS o
N While correcting a problem, try also to determine its
'ﬂ”“T{ \ cause. Begin work only after first learning which parts
— and subassemblies must be removed and disassem-
; bled for replacement or repair.
471J0GX-006

DISASSEMBLY

If the disassembly procedure is complex, requiring
many parts to be disassembled, all parts should be
disassembled in a way that will not affect their per-
formance or external appearance, and be identified
so that reassembly can be performed easily and effi-
ciently.

47U0GX-007
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G FUNDAMENTAL PROCEDURES

47:J0GX-008

47U0GX-010

47U0GX-011

DISASSEMBLY
1. Inspection of parts

Each part when removed should be carefully inspect-
ec for malfunctioning, deformation, damage, and oth-

er problems.

2. Arrangement of parts

Ail 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 by the appropriate method.

REASSEMBLY

Standard values, such as torques and certain adjust-
ments, must be strictly observed in the reassembly
of all parts.

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

1. Qil seals

2. Gasket

3. O-rings

4. Lock washers

5. Cotter pins (split pins)

6. Nylon nuts
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47U0GX-014

47UQGX-015

Depending on where they are;

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 (oil seals, etc.) before as-
sembly.

ADJUSTMENTS
Use suitable gauges and/or testers when making var-
lous adjustments.

ELECTRICAL SYSTEM
Be sure to disconnect the battery cable from the nega-
tive (-) terminal of the battery.

Never puil on the wiring when disconnecting con-
nectors.

When locking connectors, make sure to listen for a
“click” that will let you know they are securely locked.

Handle sensors and relays carefully. Be careful not
to drop them or strike them against other parts.

RUBBER PARTS AND TUBING
Always prevent gasoline or ail from getting on rub-
ber parts or tubing.
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JACK AND SAFETY STAND (RIGID RACK) POSITIONS

FRONT END
Jack position:
At the center of the crossmember

Safety stand positions:
On both sides of the body frame

i
C—= \ - ;
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47U0GX-016 47U0GX-017

REAR END
Jack position:
" At the differential

Safety stand positions:
On both sides of the body frame

47U0GX-018

67U0GX-003
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VEHICLE LIFT (2-SUPPORT TYPE) POSITIONS/TOWING G

VEHICLE LIFT (2-SUPPORT TYPE) POSITIONS

FRONT END REAR END
Frame Frame

Side sills (front) Side sills (rear)

47UCGX-C20 47U0GX-021

TOWING

Proper lifting or towing equipment is necessary to
prevent damage to the vehicle during any towing

cles in tow must be followed.

truck service.

WITH MANUAL TRANSMISSION

are not damaged, the vehicle may be towed on all
87U0GX-002 four wheels. If these components are damaged, use
a towing dolly.

G—7

operation. State and local laws applicable to vehi-

If towing is necessary, we recommend you have it
done by your Mazda Dealer or a commercial tow

If the transmission, rear axle and steering system
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Towing hook—rear

87U0GX-00S

WITH AUTOMATIC TRANSMISSION

If excessive damage or other conditions prevent tow-
ing the vehicle with the driving wheels off the ground,
use wheel dollies. If all four wheels are on the ground,
the vehicle may only be towed forward. In this case,
do not exceed 30 mph (45 km/h) and/or a distance
of 10 miles (15 km) or transmission damage could
result.

If towing speed will exceed 30 mph (45 km/h), or if
the towing distance will exceed 10 miles (15 km), use
one of three methods:

1. Place the rear wheels on a doilly.

2. Tow with the rer wheels off the gound.

3. Disconnect the propeller shaft.

If the transmissian or rear axle are inoperative, tow
with the rear wheels off the ground, or have the pro-
peller shaft disconnected.

CAUTION

¢ The following points are important when the
vehicle is towed with all 4 wheels on the
gound. Please be advised that the shift le-
ver must be set at NEUTRAL, the ignition
key in the ‘*‘ACC’’ position and the parking
brake released.
Remember that the power assist for the
brakes and steering (if equipped) will not be
available when the engine is inoperative.

¢ The towing hook should be used only in an
emergency situation, (e.g., to pull the ve-
hicle out of a ditch, a snow bank or mud).

s When the towing hook is used, always pull
the cable or chain in a straight direction with
respect to the hook. Do not apply force to
the hook in a side direction.
To prevent damage, do not take up slack
in the cable or chain too quickly.
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CHASSIS NUMBER LOCATION

UNITS

Chassis-Number

N-m (m-kg. ft-ib or in-Ib) Torque

oM. Revolutions per minute
Al Ampere(s)
Voo Volt(s)

O Ohm(s) (resistance)
kPa (kgicm® psi). ... ... Pressure

mmHg (in Hg) . ... ... Vacuum

W L Watt

celcu ). .. .. capacity

hters (Us gt. Imp at) ... capacity

BTUOGY JC* 67U0GX-006
ENGINE MODEL AND ABBREVIATIONS
NUMBER LOCATION
ABS ... . Anti-lock brake system
AIC .. ... . Air conditioner
ACC................. Accessories
ABDC ........... ... After bottom dead center
ATDC ... After top dead center
AT Automatic transmission
ATF Automatic transmission fluid
BAC. ... .. Bypass air control
BBDC ... ... Before bottom dead center
BTDC....... ... . Before top dead center
EGH. Electronic gasoline injection
ESA Electronic spark advance
Bl Electrical load
= e} . EX. Exhaust
Engine madel G Ignition
87U0GX-00" IN. Intake
IC integrated circuit
INT. o, Intermittent
LH Left hand
MIT Manual transmission
M. Motor
OFF ... Switch off
ON Switch on
PCV ., Positive crankcase ventilation
PRC ... Pressure regulator control
PIS. . Power steering
PIW Power window
CAUTION RH ..., Right hand
ST i Start
SW. Switch

77U0GX-010

67U0GX-004

Use caution when working near the engine cooling
fan while the engine is running.
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CAUTION

HOW TO USE THE TACHOMETER AND TIMING LIGHT

1. When using a-tachometer, connect it to the service connector (black wire, black connector) at
the trailing side coil with igniter.

2. If the tachometer does not function correctly on the trailing side coil, connect it to the leading side
coil (Black wire terminal).

3. If using an inductive (secondary pick up) type tachometer. connect it to the trailing side high
tension lead. If connected to the leading side coll, it will not function correctly.

4. Self powered timing lights might not function. Use only a vehicle-battery-powered timing light for
checking ignition timing.

INSTALLATION OF A MOBIL TWO-WAY RADIO SYSTEM

If a mobile two-way radio system is installed improperly, or if a wrong type is used. the EGI system
and other systems may be affected.
When vehicle is equipped with a mobile two-way radio system, observe the following precautions.

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

2. Keep the antenna feeder away from the control unit harness as far as possibie.
(at least 30 cm (11.8 in))

3. Insure that the antenna and feeder are properly adjusted.

4. Do not install an excessively powerful mobile two-way radio system.

Feeder Control unit
wire  harness

Control unit

at least 30 cm
(11.8)

Farthest point

87U0GX-006
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O PRE-DELIVERY INSPECTION

PRE-DELIVERY INSPECTION TABLE

EXTERIOR

INSPECT and ADJUST. if necessary. the following items
to the specifications:
0 Glass. exterior bright metal and paint for damage
O Wheel lug nuts
88—118 Nm (9—12 m-kg, 65—87 ft-lp)
J Tire pressures (Refer to section 12)
O All weather strips for damage and detachment
i Operation of hood release and lock
—J Operation of tuel Iid and rear glass haich opener
O Door operation and alignment
T Headlignt am
INSTALL the following parts
— Wheel caps (f equipped)
ZI Outside rearview mirror(s)
J Front air deflector (if equipped)
_ Convertible top (if equipped)

| UNDER HOOD—ENGINE OFF |

INSPECT and ADJUST, if necessary. the following items

to the specifications:

1 Fuel, coolant and hydraulic lines, fittings, connections and
components tor leaks

] Engine oil level

O Headlight cieaner fluid level (if equipped)

[0 Power steering fluid level (if equipped)

C Brake and clutch master cylinder fluid levels (it equipped)

(2 Windshield washer reservair fluid level

(J Radiator coolant level and specific gravity

Protection °C (°F) | Specific gravity at 20 °C (68°F)
-4 (29) 1.028
-16 (3) 1.054
-26 (—15) 1.066
~40 (-40) 1.078

(J Tightness of water hose clamps (including heater hoses)

(d Tightness of battery terminais

O Drive beilt tensions

{d Accelerator cable and linkage for free movement

O Sub-zero starting system and fluid level

CLEAN spark plugs
NOTE: Do not blast with sand or abrasive cleaning
maternals

INSTALL the following parts:

O Rubber stopper for inside rearview mirror

[ Fuse for accessories

CHECK the operations of the following items:

O Seat controls (sliding and reclining) and head rest

0 Door locks

(0 Seat belts and warning system

2 Ignition switch and steering lock

O Alllights including warning and indicator lights and retrac-
table headlight mechanism

T IC sound warning system

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

(0 Radio and antenna (if equipped)

(O Cigarette lignter and clock

J Remote control outside rearview mirror (if equipped)

O Power window (if equipped)

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

0—-2

(= Sunroof (if equipped)

O Headlight cleaner (if equipped)

O Theft-deterrent system (if equipped)
O Convertible Top (if equipped)

| INTERIOR (cont’d) |

CHECK the following items:

(O Presence of spare fuse

O Upholstery and interior finish

CHECK and ADJUST, if necessary, the following items:
{J Operation and fit of windows

O Pedal height and free play of brake and clutch pedal

| Pedal height mm (in) | free play mm (in)

Clutch pedal |220—225 (8.66—8.86)0.6—23.0 (0.02—0.12)

Brake pedal |205—210 (8.07—8.27)| 4—7 (0.16—0.28)

O Parking brake
4—5 noches/98 N (10 kg, 22 Ib)

UNDER HOOD—ENGINE RUNNING AT
OPERATING TEMPERATURE

CHECK the foliowing items:
O By-pass air control system
O Automatic transmission fluid levet
O Inttial ignition timing
] ldle speed
O Setting of throttle sensor
NOTE: Engine must not be started to perform this item.

ON HOIST

CHECK the foliowing items:

O Manuai transmission oil level

O Rear axle oil level

T Underside fuel, coolant and hydraulic lines, fittings, con-
nections and components for leaks

O Tires for cuts and bruises

(3 Steering linkage, suspension, exhaust system and all un-
derside hardware for looseness or damage

| ROAD TEST |

CHECK the following items:

(O Brake operation

(C Ciutch operation

O Steering control

(3 Operation of meters and gauges

O Squeaks, rattles or unusual noise

O Engine general performance (including turbo)
] Emergency locking retractors

O Cruise control system (if equipped)

| AFTER ROAD TEST |

O REMOVE seat and floor mat protective covers
O CHECK for necessary owner information materials, tools
and spare tire in vehicle
0O REMOVE identification color tape on directional tires
87U00X-001
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1 TROUBLESHOOTING GUIDE

SPECIFICATIONS
ltems Mode! : Turbo Non-Turbo
Engine type i Rotary engine
Displacement cc (cu in) 654 x 2 (400 x 2
Numuer of cylinders and arrangement ' 2 rotors, longitudinal
% Cecmbustion chambper type : Bathtub
Compression ratio ! 85 .1 : 9.4 :1
Air incucton 4 port induction i 6 port induction
. Pnmary 32° ATDC
i i Open ' Secondary | 32° ATDC
‘ i .
= ‘ Auxihary i — 452 ATDC
| Intake i ‘
| ! Primary 50° ABDC i 40° ABDC
Port timing | i
! | Close _ Secondary | 50° ABDC ’ 30° ABDC
: ‘ -
! . Auxiliary - ! 70° ABDC
‘ Open 75° BBDC
Exhaust i
} | Close 48° ATDC
Fuel supply system EG)
“ Trailing 20° ATDC (RED)
Igniton timing 5
| Leading 5° ATDC (YELLOW)
. Idle speed rpm 750 = 25
< 77U01X-003
TROUBLESHOOTING GUIDE
i i Problem Possible cause Remedy Page
33 Difficult starting Insutticient compression
) Deformation or abnormai wear of side housing Replace 1—42
Deformation or abnormal wear of rotor housing Replace 1—45
Wear of rotor grooves Replace 1—45
Deformation or poor fastening of rotor seals Replace 1—47
Worn or weak spring Replace -

Malfunction of fuel system

Refer to Section 4

Maltunction of electrical system

Refer to Section 5

Poor idling insufficient compression

Deformation or abnormai wear of side housing
Deformation or abnormal wear of rotor housing
Wear of rotor grooves

Deformation or pocr fastening of rotor seals
Worn or weak spring

Replace
Replace
Replace
Replace
Replace

142
1—45
1—45
1—47

Malfunction of fuel system

Refer to Section 4

Maitunction of ignition system

Refer to Section 5




i

TROUBLESHOOTING GUIDE 1

Problem Possible cause Remedy Page
Insufficient power Insufficient compression
Deformation or abnormal wear of side housing Replace 1—42
Deformation or abnormal wear of rotor housing Repiace 1—45
Wear of rotor grooves Replace | 1—45
Deformation or poor fastening of rotor seals Replace ro1—-47
Worn or weak spring :
Malfunction of fuel system Refer to Section 4
Malfunction of ignition system Refer to Section 5 ﬁ
Abnormal Maltunction in combustion chamber ' }
combustion Carbon accumulation Remove and clean = 1—40
Malfunction ot fuel system Refer to Section 4 !
Malfunction of ignition system Refer to Section 5 i
Excessive oil ‘ Leakage into combustion chamber :
consumption Deformation or abnormal wear of side housing | Replace 1—-42
Maifunction of rotor (blowholes) | Replace 1—45
Scratched or burred rotor land | Replace 1—45
1 Mattunction of oil seal (incorrezt angle) " Replace 1—47
. Leakage into coolant passages g
i Deformed rotor housing | Replace 1—45
| Malfunction of sealing rubber Replace —
: Leakage to outside ot engine Refer to Section 2 !
Maltunction ot {ubricating system i Refer to Section 2
Engine noise Rotor seal noise
Malfunction of rotor seais Replace 1—47
Malfunction of housing Replace 1—44
Malfunction of seal spring Replace 1—44
Malifunction of metenng oil pump Refer to Section 2
Knocking noise
Accumulation of carbon Remove and clean 1—40
Hitting noise
Matfunction of main bearing or rotor bearing Replace 1—44 .46
Excessive end play Adjust ‘ 1—64
1 Foreign matter in internal gear cr stationary gear, or mal- Replace . 1—-43
i function of gear
Other
Malfunction of water pump bearng Refer to Section 3
Drive belt tension Adjust 1— 7
Malfunction of alternator bearing Refer to Section 5
Exhaust gas leakage Refer to Section 4
Malfunction of fuet system Refer to Section 4
77U01X-103
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