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FOREWORD

This is a supplement to the workshop manual
shown below. This supplement describes serv-
ice procedures of new or modified mechanical
and/or electrical systems. For service proce-
dures and important safety notices not con-
tained in this supplement, please refer to the
previous workshop manual.

Workshop Manual:
Form No.1221-10-89|

All information in this supplement was the
latest available at the time of printing, all alter-
nations related to modifications will be notified
by Service Bulletin.

Mazda Motor Corporation
HIROSHIMA, JAPAN

APPLICATION:

This manual is applicable to vehicles beginning
with the Vehicle Identification Numbers (VIN)
shown on the following page.
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Gl IMPORTANT INFORMATION

IMPORTANT INFORMATION

BASIC ASSUMPTIONS
—— i norRekEiian Semekaantis
;—ment ﬁerformancsrm ) - iCli OOW: C
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ETiY-RISK

his manual contains certain notes, warnings; and other-precautionary information that you should carefully-
read=and follbw to reduce-the risk-of personal injury to-yourself or others-and the risk ofiimproper service -
that may damage the vehicle or render it unsafe. If there is no such information in regard to any specific
service method,_this does not mean there is no possibility 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 on Mazda vehicles and engines can be voided if improper service or repairs
are performed by-persons other than those at an Authorized Mazda Dealer:

WARNING ON LUBRICANTS AND GREASES- Q
Avoid-all prolonged:zand repeated:=cantact-withamineral-oils,_especially. used-oils: Used. oils_contaminated

during service (e.g., engine sump oils) are more irritating and more likely to cause serious effects, including

skin cancer, in the event of gross and prolonged skin contact.

Wash skin thoroughly after work involving oil.
Protective hand cleaners may be of value provided they can be removed from the skin with water. Do not
use gasoline, paraffin, or other solvents to remove oil from the skin.

Lubricants and greases may be slightly irritating to the eyes. ‘
Repeated or prolonged skin contact should be avoided by wearing protective clothing. Particular care should

: N leng-Dn pat o Yankethinn tauhesaantaminigaladtty
.. Dry clean” or |aunder such cIothlnc at regular intervals.
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HOW TO USE THIS MANUAL GI
‘ HOW TO USE THIS MANUAL

PREPARATION ﬂ
. PREPARATION points out the needed Special Service Tool (SST) for the service operation that it pre-
ceeds. Gather all necessary SST before beginning work.

Example:

N TIE-ROD END BOOT AND STEERING GEAR BOOT SST NUMBER
TIE-ROD END BOOT AND STEERING GEAR BOOT
PREPARATION 49 Hoéa 301

49 0118 850C 49 H028 301 / Installer, boot

Puller, ball joint i@%ﬁﬁ Installer, boot ’

S
VT SST NAME SST ILLUSTRATION

I /_\_,/—\ 05UGIX-003

REPAIR PROCEDURE
1. Most repair operations begin with an overview illustration. It identifies the components, shows how the

parts fit together, and describes visual parts inspections. If a damaged or worn part is found, repair or

replace it as necessary.
2. Expendable parts, tightening torques, and symbols for oil, grease, and sealant are shown in the overview

ilustration.
3. Pages related to service procedures are shown under the illustration. Refer to this information when ser-

vicing the related part.

. Example:

73107 (7.4—10.9, 54—79)

@ seLecTive

TIGHTENING
- TORQUE
SPECIFICATION *2

A Y

‘ EXPENDABLE
PARTS Bt

) ETC. ‘
L (See page Gl-4) TORQUE UNIT

APPLICATION
POINT OF OIL, _{]
TIGHTENING
1. Bolt 16. Bearing inner race
2. Lock plate Removal... .
3. Bearing cup pngpaet e - VISUAL
g. gdjusling screw s Instatlation -Page M—24 | INSPECTION
. Bearing outer race . Spacer
| RELATED 6. Locknut 18. Drive pinion .| INFORMATION
PAGE FOR 7. Washer Removal ..o, page M—21
‘ VICE \LB. Compani Inspect splines and teeth for wear of damage
HHHHH\W\HHHHHHﬁEm‘ Wil T ge. v LA ot negh - RAGTN: 2 HRHHERRHR I
i e M

{ ‘ *1: The numbers (D ex.) refer to parts identification and where necessary servicing procedure.

: *2: Units-are in Nm (m-kg, ft-Ib) unless otherwise specified.
51X-004 ’\ 05U
GI-3 .
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GI ~ HOW TO USE THIS MANUAL, FUNDAMENTAL PROCEDURES

SYMBOLS

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

Symbo!

Meaning

Kind

Apply oil

New engine oil or gear oil as appropriate

) |

BRAKE
FLUID

Apply brake fluid

Only brake fluid

Apply automatic transmission fluid

Only ATF

Apply grease

Appropriate grease

| = @

Apply sealant

Appropriate sealant

®

Apply petroleum jelly Only petroleum jelly

95AGIX-002

Note
* When special oil or grease is needed, this is shown in the illustration.

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

IMUGIX-038

4 FUNDAMENTAL PROCEDURES
Y L4 PROTECTION OF VEHICLE
\\\7/’ N N // Always be sure to cover fenders, seats, and floor areas be-
—\ \\ ‘/1?,;‘ fore starting work.
= I ~ / \jjﬁ c
(P Fe” |
) S /L ’/] .
\. >\ / D
'
R \
05UGIX-006



FUNDAMENTAL PROCEDURES GI

ry tools and measuring equipment are
3 any work.

| they are required.

"

>

lem, try also to determine its cause.
5t learning which parts and subassem-
and disassembled for replacement or

dure is complex, requiring many parts
arts should be disassembled in a way
performance or external appearance
issembly can be performed easily and

A WORD ABOUT SAFETY
The following precautions must be followed when jacking up

the vehicle. ﬂ
1. Block the wheels.

2. Use only the specified jacking positions.

3. Support the vehicle with safety stands.

Start the engine only after making certain the engine compart-
ment is clear of tools and people.

OMUGIX-003

PREPARATION OF T
EQUIPMENT

Be sure that all necessa
available before startin

9MUGIX-038

SPECIAL TOOLS
Use special tools wher

REMOVAL OF PART!
While correcting a prot
Begin work only after fir
blies must be removed
repair.

DISASSEMBLY

If the disassembly proce
to be disassembiled, all ;
that will not affect their
and identified so that re:
efficiently.

9IMUGIX-039



Gl FUNDAMENTAL PROCEDURES

1. Inspection of parts ‘ |
~ When removed, each part should be carefully inspected for
malfunctioning, deformation, damage, and other problems. . 1

2. Arrangement of parts

All disassembled parts should be carefully arranged for re-
assembly.

Be sure to separate or otherwise identify the parts to be
replaced from those that will be reused.

9MUGIX-041

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

ughly

REASSEMBLY
ients, Standard values, such as torques and certain adjustn
S. ‘ must be strictly observed in the reassembly of all pan
QUE Refer to STANDARD BOLT AND NUT TIGHTENING TOF
main in Section TD for tightening torques not mentioned in the
text.
ones: ‘ If removed, these parts should be replaced with new
1. Oil seals 2. Gaskets
3. O-rings 4. Lock washers
5. Cotter pins 6. Nylon nuts
SMUGIX-004
Depending on location:
arts. [ oy
ribed

s

1. Sealant should be applied to gaskets.
2. Oil should be applied to the moving components of |
J 3. Specified oil or grease should be applied at the presc
locations (such as oil seals) before reassembly.

9MUGIX-042
Gl-6




FUNDAMENTAL PROCEDURES GI

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

Gl

RUBBER PARTS AND TUBING
Prevent gasoline or oil from getting on rubber parts or tubing.

9MUGIX-005



GI JACK AND SAFETY STAND POSITIONS, VEHICLE LIFT (2-SUPPORT TYPE) POSITIONS

JACK AND SAFETY STAND POSITIONS

FRONT
Jack position:
At center of crossmember

05UGIX-007

REAR
Jack position:
At center of differential

05UGIX-008

Safety stand positions:
Side sills

o

9MUGIX-007

Safety stand positions:

;
,Jg

o

IMUGIX-009

VEHICLE LIFT (2-SUPPORT TYPE) POSITIONS

FRONT
Side silis

REAR
Side sills

95AGIX-003

95AGIX-004



TOWING, IDENTIFICATION NUMBER LOCATIONS GI
TOWING

. ] s Proper towing equipment is necessary to prevent damage to

0) (O ‘ the vehicle during any towing operation.

Laws and regulations applicable to vehicles in tow must al-

DOLLY ways be observed. :

As a rule, towed vehicles should be pulled with the driving

wheels off the ground.

== s If towing with the front wheels on the ground, set the front
© O wheels straight ahead and set the ignition switch to OFF.

SEAGIX005 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 is damaged, use a towing dolly.

The following points are important when towing a vehicle with
all wheels on the ground.

1. Set the ignition switch in the ACC(l) position.

sam 2 Placathe chift lovar jo Neutrale. ..

TIEDOWN HOOK—FRONT

CAUTION

¢ The power assists for the brakes and steering are
inoperable while the engine is off.

¢ Do not use the tiedown hooks of the vehicle for tow-
ing. These hooks are designed ONLY for transport
tiedown. If the tiedown hooks are used for towing,
the front or rear skirt and bumper will be damaged.

. IDENTIFICATION NUMBER LOCATIONS

VEHICLE IDENTIFICATION NUMBER (VIN) ENGINE MODEL AND NUMBER

INTAKE MANIFOLD

9MUGIX-015
Gl-9



Gl - UNITS, ABBREVIATIONS

UNITS

N-m (m-kg or cm-kg,
ft-lb or in-Ib)......ccocvennne Torque
(1] 2 FOURUUTRUURTPTPR Revolutions per minute
A Ampere(s)
Voot VU]
Qe Ohm(s) (resistance)
kPa (kg/icm?, psi).......... Pressure

(usually positive)
mmHg (iNHG) ............... Pressure

(usually negative)
Wi Watt
liters (US qt, Imp qt) .... Volume
MM (iN) .o Length

89U0GX-006

GI-10

ABBREVIATIONS
ABDC ... After bottom dead center
ABS ... Anti-lock brake system
AlC . Air conditioner
ACC....coeie Accessories
FATDC...ve Alter tou dead center
BBDC ... Beiole bultOM d€aa cenier
BTDC......ccoeena. Before top dead center
DRL..ooovviieii, Daytime running light
ECU. ..o Engine control unit
=G Electronic gasoline injection
B/l Electrical load
EXoriiiiieiens Exhaust
[ Integrated circuit
NG, Intake
INT..co Intermittent
ISCoviiiiiiiii Idle-speed control
LH. i Left hand
LSD..coviriiiiiiiiins Limited-slip differential
Mo Motor, electric
MIL ..o Malfunction indicator lamp
M i, Manual transmission
OFF .o Switch off
ON..oveeieee Switch on
PCV .o, Positive crankcase
ventilation
PPF. i, Power plant frame
PRC...ooiree. Pressure regulator control
PIS i, Power steering
PW . e Power window
RH ..o, Right hand
SST .o, Special service tool
TDC oo Top dead center
VRIS................... Variable resonance
induction system

05EGIX-002



CAUTION GI

CAUTION

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 EGI system
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 units.

2. Install the antenna feeder as far as possible from the control unit 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 WIRE CONTROL UNIT HARNESS

i

AT LEAST 30 cm (11.8 in)

MOBILE TWO-WAY RADIO

ENGINE CONTROL UNIT

CRUISE CONTROL UNIT

FARTHEST POINT

05UGIX-013
Gl-11



CAUTION

BATTERY

05EGIX-003

05UGIX-017

Gl-12

BATTERY

1. The battery is installed in the right rear of the trunk.

2. The battery installed in the MX-5 is unique.
When a replacement battery is installed, install it with a
Mazda genuine battery replacement kit or equivalent.

POWER CONNECTOR IN ENGINE COMPARTMENT

1. When using externally powered test equipment, connect it
to the special power connector (Blue: 1-pin) for battery
voltage.

2. Do not ground the power connector terminal; the WIPER
20A fuse will be burned.



Gl

CAUTION

1.4W or 3.4W

95AGIX-007

9MUGIX-020

VOLTMETER

T
BLACK L

WIRE

POWER SOURCE

95AGIX-008

OHMMETER

05UGIX-022

ELECTRICAL TROUBLESHOOTING TOOLS

Test Light

The test light, as shown in the figure, uses a 12V bulb. The
two leads should be connected to probes.

The test light is used for simple voltage checks and for check-
ing for short circuits.

Caution
e When checking a control unit, never use a bulb over
3.4W.

Jumper Wire
The jumper wire is used for testing by shorting across switch
terminals and ground connections.

Caution

¢ Do not connect a jumper wire from the power source
line to a body ground; this may cause burning or
other damage to harnesses or electronic com-
ponents.

Voltmeter

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

Diagnosis Connector
Insert the probe into the service hole when connecting a jum-
per wire or tester to the diagnosis connector.

Caution
* Do not insert the wire probe into the diagnosis con-
nector terminal, which may damage the terminal.

Ohmmeter
The ohmmeter is used to measure the resistance between two
points in a circuit, and to check for continuity and short circuits.

Caution

* Do not attempt to connect the ohmmeter to any cir-
cuit to which voltage is applied; this may burn or
otherwise damage the ohmmeter.

Gl-13



CAUTION

05UGIX-025

o
W
o

/2

05UGIX-026

95AGIX-011

Battery Cable

disconnect the negative battery cable.

. Connectors

Disconnecting connectors
Never pull on the wiring harness when disconnecting con-
nectors.

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

Locking connectors
When locking connectors, listen for a click that will indicate
they are securely locked.

Inspection
1. When a tester is used to check for continuity or to measure
voltage, insert the tester probe from the wiring harness side.

CAUTION WITH ELECTRICAL PARTS

Before disconnecting connectors or removing electrical parts,

Gl-14



CAUTION Gl

05UGIX-028

9IMUGIX-027

9MUGIX-028

05UGIX-029

2. Check the terminals of waterproof connectors from the con-
nector side, as they cannot be accessed from the wire har-
ness side.

Caution

¢ Use fine wire to prevent damage to the terminal.

e Do not damage the terminal when inserting the
tester lead.

Terminals

Inspection

Pull lightly on individual wires to check that they are secured
in the terminal.

Replacement of terminals

Use the appropriate tools to remove the terminal as shown.
When installing the terminal, be sure to insert it until it locks
securely.

< Female >

Insert a thin piece of metal from the terminal side of the con-
nector, and then, with the terminal locking tab pressed down,
pull the terminal out from the connector.

<Male>
Same as the female type.

Sensors, Switches, and Relays
Handle sensors, switches, and relays carefully. Do not drop
them or strike them against other objects.

Gl-15
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CAUTION

B/R
RED

BLACK

Y/BR

BROWN

YELLUW |

use
eplacement

95AGIX-012

Wiring Harness
Wiring color codes

The first letter indicates the base color of the wire and the sec-

Two-color wires are indicated by a two-color code symbol. ‘

ond 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 — —

. 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.
. Be sure the negative battery terminal is disconnected be-

fore replacing a main fuse (80A).

. When replacing a pullout fuse, use the fuse puller supplied

in the fuse box cover.

[ %)

€Y

Gl-16
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A

PRE-DELIVERY INSPECTION

PRE-DELIVERY INSPECTION
PRE-DELIVERY INSPECTION TABLE

INEDESAT AN MIQT f ossnaanm e fallaiae Bamg ta

specification:

0O Glass, exterior bright metal and paint for damage
0O Convertible top and detachable hard top (if equipped)

| for damage
_____________________ (1. Wheel lua puts .

88—118 N:m (9—12 m-kg, 65—87 ftlb)

{1 Tire pressure

O All weatherstrips for damage or detachment
O Operation of hood release and lock

O Operation of fuel lid

O Door operation and alignment

O Headlight aiming

INSTALL the following parts:
O Wheel caps or rings (if equipped)
O Outside rearview mirror(s)

O Mast antenna

| UNDER HOOD—ENGINE OFF |

INSPECT and ADJUST, if necessary, the following items to

specification:

O Fuel, coolant and hydraulic lines, fittings, connections and

components for leaks
O Engine ol level

[0 Power steering fluid level (if equipped)

(0 Brake and clutch master cylinder fluid level
[0 Windshield washer reservoir fluid level

(3 Radiator coolant level and specific gravity

Protection °C (°F)

Specific gravity at 20°C (68°F)

-16 (3)
—26 (~15)
—40 (~40)

1.054
1.066
1.078

0 Tightness of water hose clamps (including heater hoses)
[ Tightness of battery terminals

O Drive belt tensions

O Accelerator cable and linkage for free movement

CLEAN spark plugs

INSTALL the following parts:

O Fuse for accessories

CHECK operation of the following items:
0 Seat controls (sliding and reclining)

O Door locks

00 Seat belts and warning system

O Ignition switch and steering lock

O Starter interlock switch (clutch pedal)

O All lights, including warning and indicator lights

{0 Audible warning system

[0 Horn, wipers and washer
O Audio system (if equipped)

(O Cigarette lighter

1 Powear windows /t eauionedh

O3 Heater, defroster and air conditioner at all mode selec-
tions (if equipped)

CHECK the following items:

O Presence of spare fuses

J Operation and fit of windows
O Pedal height and free play of brake and clutch pedals

Pedal height mm (in}[ Free play mm (in)

175—185 (6.89—7.28)

Clutch pedal (with carpet)

0.6—3.1 (0.02—0.12)

171—181 (6.73—7.13)

Brake pedal (with carpet)

4—7 (0.16—0.28)

O Parking brake
5—7 notches/98 N (10 kg, 22Ib)

UNDER HOOD—ENGINE RUNNING AT
OPERATING TEMPERATURE

CHECK the following items:

O Initial ignition timing
10° £+ 1° BTDC (with diagnosis connector TEN and
GND terminals connected)

O Idle speed
850 = 50 rpm (with diagnosis connector TEN and GND
terminals connected)

CHECK the following items:

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

[0 Tires for cuts or bruises

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

O Manual transmission oil level

O Rear axle oil level

| ROAD TEST |

CHECK the following items:

O Brake operation

O Clutch operation

O Steering control

[0 Operation of meters and gauges

O Squeaks, rattles and unusual noise

3 Overall engine performance

O Seat belt emergency locking retractors
O Cruise control system (if equipped)

AFTER ROAD TEST |

REMOVE seat and floor mat protective covers
CHECK for necessary owner information materials, tools and
spare tire in vehicle

05E0AX-002




SCHEDULED MAINTENANCE SERVICES A

SCHEDULED MAINTENANCE SERVICES

MAINTENANCE TABLE
Chart symbols:

l:
A:
R:
T:

Inspect, and if necessary correct, clean or replace
Adjust

Replace or change

Tighten

REMARKS :
After 80,000 km or 48 months, continue to follow the described maintenance at the recommended intervals.
As for * marked items in this maintenance chart, note the following points.

*1
*2
*3

*4

*5
*6

*7

Major service interval at 12 months/20,000 km (12,000 miles).

Lubrication service based on distance only 10,000 km (6,000 miles) not time.

Adjust or inspect alternator and water pump drive belt, and power steering and air conditioner drive belt

if equipped.

Replacement of the timing belt is required at every 100,000 km (60,000 mile). Failure to replace the tim-

ing belt may result in damage to the engine.

If the vehicle is operated under any of the following conditions, it is suggested that the engine oil and

oil filter be changed more often than the recommended intervals.

a) Driving in dusty conditions.

b) Extended periods of idling or low speed operation.

c) Driving for a prolonged periods in cold temperatures or regularly driving only short distances.

If the vehicle is operated in very dusty or sandy areas, inspect and, if necessary, replace more often

than at usual recommended intervals.

This is a full function check of all electrical systems, i.e, all lights, washers (including condition of blades)

electric windows, sunroof, horn etc.

Replace every two years.

If there has been continuous hard driving, mountain driving, or if the brakes are used extensively or the

vehicle is operated in extremely humid climates, the brake fluid should be changed annually.
95E0AX-001



A

SCHEDULED MAINTENANCE SERVICES

Number of months or km (miles), whichever comes first
Months*!| — 6 12 18 24 30 36 42 48
Maintenance Kilometers| 1,000 | 10,000 | 20,000 | 30,000 | 40,000 | 50,000 | 60,000 | 70,000 | 80,000
operation (Miles) | (600) |(6,000) |(12,000)((18,000) (24,000)|(30,000)|(36,000) |(42,000)|(48,000)
I intake and exhaust manifold nuts (Bolts) T T T
[ Drive belts*? A A i A [ A i A
Engine timing belt*? Replace every 100,000 km (60,000 miles)

Interval

Engine oil**

R

R R R R R

Ol filter**

R R R R R

Cooling system
(Including coolant level adjustment)

Engine coolant

Replace every 2 years

idle speed

A A A

Air cleaner element*®

Fuel filter

Fuel lines and hoses

Initial ignition timing

R
R
!
!

Spark plugs

A A A

Spark plugs (Only for sweden)

Adjust every 30,000 km (18,000 mils)

Throttle sensor

Al | A | | A

Throttle sensor (Only for sweden)

Adjust every 80,000 km (48,000 miles)

Evaporative system

[ I A A

Evaporative system (Only for sweden)

Inspect every 80,000 km (48,000 miles)

[ A | [ A | [ A | | A
Adjust every 80,000 km (48,000 miles)
] | I | [

Dashpot |
Dashpot (Only for sweden)
All electrical system*® I I
Headlight alignment A
Clutch pedal (With cable adjustment) | |
Clutch fluid . | |
Brake lines, hoses and connections ]
Brake pedal [ |
Brake fluid*’ I I |
A
I
I
|
I
I

Parking brake

Power brake unit and hoses
Disc brakes

Power steering fluid |
Power steering system and hoses
Steering and front suspension
Manual transmission oil

Rear axle oil

Rear suspension ball joints

Wheel bearing grease (If applicable)
Bolts, nuts on chassis and body T T T T
Body condition (Visual only) Inspect annually
Exhaust system heat shields | |

Tyres (Including spare tyres) with inflation |
pressure adjustment

Hinges and catches
Underside of vehicle
Seat belt
Road test

A
|
|
|
|
|

A
|
|
|
|
|

o|o|—{—=|=|—=|=|>| 3| === —|>]|—

A
|
I
|
|

R

A
|
|
|
I
|

A

A
|

= >

A
!
|

—(—(—|>
——|=1>
—|=l=|>

I
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FRONT AND REAR AXLES
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OUTLINE
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1. The construction and service procedures are generally the same as for MX-5 models without the ABS.

2. The ABS wheel speed sensors are installed on the knuckles.

3. The ABS sensor rotors for the front wheels are installed on the wheel hubs and those for the rear wheels
are installed on the driveshafts.

0SEOMX-003
SPECIFICATIONS
item Specifications
Type Double-wishbone
Front axle Bearing Angular ball bearing
Maximum wheel bearing play mm (in) 0.05 (0.002)
Type Double-wishbone
‘ Rear axle Bearing Angular ball bearing
Maximum wheel bearing play mm (in) 0.05 (0.002)
Type Standard
Reduction gear Hypoid gear
Reduction ratio 4.300
Differential gear Straight-bevel gear
‘ Differentlal | iy gear size mm (in) 162.16 (6.384)
Grade API service GL-5
Sos e R BE B
Capacity liter (US gt, Imp qt) 0.65 (0.69, 0.57)
Type Constant velocity (double offset) joint
Driveshaft
‘ Length mm (in) 659.5 (25.965)
05EOMX-004




M SUPPLEMENTAL SERVICE INFORMATION, FRONT AXLE

SUPPLEMENTAL SERVICE INFORMATION

The following points in this section are changed in comparison with Workshop Manual (1221-10-89I).

Wheel hub, Steering knuckle

& D= st .'.-‘.2*2!!2'.‘?."‘.!‘?

. Dlsassembly/ Assembly
Rear axle
e Removal / Installation

FRONT AXLE

PREPARATION
SST

05EO0MX-005

49 0839 425C
2
Puller set, &

beari
earing %2 éogo

For
removal of ABS
sensor rotor

49 F027 007

Attachment for
bearing ¢72

<

For
removal of ABS
sensor rotor

49 V001 795

Installer, oil seal

For
instaliation ABS
sensor rotor

0SEOMX-006



FRONT AXLE M

WHEEL HUB, STEERING KNUCKLE
Removal / Installation

1. Remove in the order shown in the figure.
2. Install in the reverse order of removal.

REPLACE 5777 (5.8—7.9, 42—57)

REPLACE%/ 49—69 (5—7, 36—51)

I 4161 (4.2—6.2, 30—45)

COTTER PIN,
REPLACE

@/C’D REPLACE
) 167—216 (17—22, 123—159)
% \‘

88—118 (9—12, 65—87)

16—23 (1.6—2.3, 12—17)

N-m (m-kg, ft-Ib)
05EOMX-007
1. Front wheel 7. Wheel speed sensor
2. Brake caliper assembly Removal / Inspection / Installation.. Section P
3. Disc plate 8. Tie-rod end
4. Hub cap 9. Lower arm ball joint
5. Locknut - 10. Upper arm ball joint
6. Front wheel hub assembly 11. Dust cover and knuckle spindle
Disassembly / Assembly .............. page M-6




M FRONT AXLE

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

2. Inspect all parts and repair or replace as necessary.
3. Assembile in the reverse order of disassembly, referring to Assembly Note.

——
|
16—23 (1.6—2.3, 12—17)
v >
oy E (DUST SEAL LIP)
|\
@/ Mo
REPLACE '
N
REPLACE
N-m (m-kg, ft-Ib)
05EOMX-008
1. Front wheel hub assembly 4. ABS sensor rotor
2. Dust cover Disassembly Note............ccoeeeeiini,
3. Knuckle spindle Assembly Note .......c.cc.coevveein, page M-7
5. Hub bolt

Disassembly note

ik

Note
* Do not reuse the hub bolts if removed.

ABS sensor rotor
Remove the ABS sensor rotor with the SST.

Note

OBEOMX009 ¢ Do not reuse the sensor rotor if removed.

¢ Do not remove the hub bolts unless necessary.

¢ Do not remove the sensor rotor unless necessary.



FRONT AXLE

M

05E0MX-010

Assembly note
ABS sensor rotor

Install a new sensor rotor with the 8ST and a press.




REAR AXLE

REAR AXLE

DISC BRAKE TYPE

Removal / Installation

1. Remove in the order shown in the figure.

2 Ingtall in the reverse order of removal.

3. After instaliation, adjust the rear wheel aiignment.

IS

&5

46—67 (4.7—6.8, 34—49)

63—75 (6.4—7.6, 46—55)

(REPLACE
216—294 (22—30, 159—217)

N-m (m-kg, ft-1b)

05EQMX-011
1. Rear wheel 5.ABS wheel speed sensor
2. Brake caliper assembly Removal / Inspection / Installation.. Section P
3. Disc plate 6. Sensor bracket
4. Locknut 7. Knuckle, wheel hub, and dust cover

M-8
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INDEX

INDEX

ANTI-LOCK BRAKE SYSTEM (ABS)

1. Master cylinder
Installation.........ccccccooo e,
Disassembly / Assembly.............

2. Proportioning bypass valve
Replacement.............cccooeeeivnen.

3. Hydraulic unit
Removal / Installation..................

4. ABS control unit
Removal / Installation...................

5. Relays
Removal / Inspection /

Installation...........c.cc.ocoeveivirene,

page P-45
page P-48

page P-49
page P-50
page P-51

05E0PX-002

6. ABS wheel speed sensor (front)
Removal / Inspection /
Installation...........c.cccvvieeniinnnn. page P-54
7. ABS sensor rotor (front)
Removal / Inspection /
Installation..........cccceevvveiineennn. page P-55
8. ABS wheel speed sensor (rear)
Removal / Inspection /

Installation............cccoocvereiiennnnn. page P-56

9. ABS sensor rotor (rear)
Removal / Inspection .................. page P-57
Installation...........cccccoevivevicninnns page P-58



OUTLINE

OUTLINE
OUTLINE OF CONSTRUCTION

1. The anti-lock brake system (ABS) is installed as an optional safety feature for the brake system.
2. Some parts of the conventional brake system are modified for the use with the ABS.

05E0PX-003
SPECIFICATIONS
Item Specifications
Type Suspended
Brake pedal Pedal lever 41
Max stroke mm (in) 133 (5.24)
Type Tandem (with level sensor)
Master cylinder
Bore mm (in) 22.22 (0.875)
Type Disc (ventilated)
Cylinder bore mm (in) 51.1 (2.01)
Front disc brake Pad dimensions mm? x mm
(area x thickness) (in? x in) 3,700 x 9.5 (5.73 x 0.37)
Disc plate dimension mm (in)
(effective diameter x thickness) 235 x 18 (9.25 x 0.71)
Type Disc (solid)
Cylinder bore mm (in) 31.75 (1.25)
Rear disc brake Pad dimensions mm? x mm
(area x thickness) (in? x in) 2,600 x 8.0 {4.03 x 0.31)
Disc plate dimensions mm (in)
(effective diameter x thickness) 231 x 9 (9.09 x 0.35)
Type Vacuum multiplier
Power brake unit
Size mm (in) 214 (8)
Braking force Type Proportioning bypass valve (PBV)
control device yp P 9 byp
Brake fluid SAE J1703 or FMVSS 116, DOT-3
Type Mechanical, two rear brakes

Parking brake

Operation system

Hand lever

05UOPX-504




P ANTI-LOCK BRAKE SYSTEM (ABS)

OUTLINE
The ABS is an electronically controlled brake system which controls brake application to maintain directional ’
stability and steerability of the vehicle during braking.

ihe AKRS does this by determinin
;

_______ 2l AR
el control, rear axle control (select low
e hydraulic unit, the control unit, and

2L ) Ly S AN

draulic pressure of both the right
controlling the hydraulic pressure
rake locking.

05SEOPX-004

ABS SENSOR ROTOR (REAR)

ABS WHEEL SPEED SENSOR (REAR) . -

05EO0PX-005

a the amount of wheel sliovage duting sudden braking or during braking

\
ANTI-LOCK BRAKE SYSTEM (ABS) ()
|

~l i.ant

i - L
computerized ABS control unit. The-ABS-is an indeperident front whe
control), four-sensor, 3-channel system. Its basic components are th
the four wheel speed sensors.

Note

¢ Select low control is a method that controls the brake hy
and left rear wheels by comparing wheel speeds and then
in relation to the side which is in greater danger of the L

STRUCTURAL VIEW

Nt S
e Q % e




ANTI-LOCK BRAKE SYSTEM (ABS)
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ANTI-LOCK BRAKE SYSTEM (ABS)

MAJOR COMPONENTS AND FUNCTIONS

Part

Function

Wheel speed sensors

*The speed sensors detect the rotational speed of the wheels and relay this data as
cicctrical signais to the ABS control unit.

ABS control unit

*The ABS control unit receives and computes the signals from the speed sensors,
then judges the situation of the wheels and relays signals to the hydraulic unit for
control of the hydraulic fluid pressure to prevent wheel lock up during braking.

¢ The basic circuits of the control unit are:

1) Operation circuit
2) Control circuit
3) Fail-safe circuit

¢ |n the event of an electrical malfunction of the ABS, the fail-safe function allows the

usual braking operations and causes the ABS warning lamp to illuminate.

Hydraulic unit

¢ The hydraulic unit controls the hydraulic pressure applied to each brake caliper in
accordance with signals from the control unit.
There are four pressure control operations:
1) Normal
2) Pressure increase
3) Pressure retention
4) Pressure reduction

P—6
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ANTI-LOCK BRAKE SYSTEM (ABS) P
ADVANTAGES OF ANTI-LOCK BRAKE SYSTEM

WITHOUT ABS WITH ABS

TURNING

05E0PX-008

During straight-ahead travel with slippery road surface (low friction coefficient) on one side
Without ABS

When the brakes are applied during straight-ahead travel, the wheels on the slippery surface lock, and the
front of the vehicle veers toward the side of the road with the highest friction coefficient, thus causing a spin.
With ABS v
Because the braking force is controlled in such a way that the wheels will not lock when the brakes are ap-




P ANTI-LOCK BRAKE SYSTEM (ABS)

PRINCIPLES OF ANTI-LOCK BRAKE SYSTEM

The ABS controls braking force by controlling the brake system hydraulic pressure so that the wheels do
not lock during braking. The braking force is controlled based on the slippage ratio determined from the
friction coefficient (road surface condition), the wheel speed, and the vehicle speed so that the most effective

hraking is provided at all times

Friction coefflclent (road surface condltlon) '

the road is much Iower for a snow-coverec road thar for an asphalt road The tlres, therefore, sllp much
easier on the snow-covered road surface.
This frictional force condition is expressed as the friction coefficient.

Wheel speed
When the brakes are applied, the wheel rotational speed is reduced as a result of the friction between the
tires and the road surface. This actual rotation speed of the wheel is expressed as the wheel speed.

Vehicle speed

When the brakes are applied, the speed of the vehicle is reduced as the wheel speed is reduced.
Despite this reduction of wheel speed, however, the vehicle tries to continue moving in the same direction
due to its inertial force. This actual vehicle movement is expressed as the vehicle speed.

The control unit therefore uses the wheel speed, not the vehicle speed, as the basis of calculations to control
braking.

Slippage ratio

When the brakes are applled the difference that occurs between the wheel speed and the vehicle speed
is called slippage.

This is expressed as the slippage ratio, and is defined by the following formula:

_ Vvehicle speed - wheel speed
vehicle speed

x 100 (%)

Example:
A vehicle is running on ice at a speed of 10 km/h (6 mph), the brakes are fully applied, and the wheels lock;
The wheels’ speed = 0 km/h (0 mph)

10 (6) -0

, fo=_ 100 -0
Slippage ratio 10 ©)

x 100 = 100%

Slippage between tires and road surface is 100%.
0SEOPX-009

P—8




ANTI-LOCK BRAKE SYSTEM (ABS) P

Braking Characteristics

OPERATING RANGE OF ABS

BRAKE FORCE

STEERABILITY

~
-

1’.—.-

J 8% 30%
‘ ROLLING WHEEL SLIPPAGE RATIO —100% SLIP =
LOCKED WHEEL

05E0PX-010

When the brakes are applied, the braking force applied to the road surface increases sharply, reaching a
maximum point, after which it decreases.

When the brakes are applied, the wheel speed also decreases.

g The wheel speed is less than the vehicle speed, and this causes slippage between the road surface and the tire.
cls ||nm,n“thn r‘nnffjr‘lpni pf.slpn:; Lof2)

[ | : ge=
Wlthln this range steerablhty is sufﬁCIent to steer the vehicle during full braking application because the tires
are still gripping the road surface.

P-9
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ANTI-LOCK BRAKE SYSTEM (ABS) P

PORT-LESS MASTER CYLINDER

NOT OPERATING

A STO/P PIN ﬂ

RETUR&I SPRING . @ m

= =

———0 l’—;\%%
_

oje

Opd

Q —
I B el
I ]
®!
N\
TIPPING VALVE ‘I \
TIPPING VALVE SPRING SECONDARY PISTON ‘ PRIMARY PISTON

FIGURE (D

J\___
UL

OPERATING

Y

1 O

—

d?

i
:%()m@

A ringswsEr oUNS At WS INERADE s o0E

05E0PX-012

o Lol 2
................. : < Aakal

2
[

ry.cup of the secondary piston. To-aveid th
a center port is provided in the secondary piston.

When the brake pedal is not pressed, the secondary piston is pressed toward the stop pin by the return
spring as shown in Figure (D). At the same time, the tipping valve within the secondary piston is pressed
open by the stop pin, providing a return path to the brake fluid reservoir.

When the brake pedal is pressed, the secondary piston is moved away from the stop pin as shown in Figure
(2. The tipping valve spring presses the tipping valve against the secondary piston, closing the return path
and allowing brake fluid pressure to be generated.

Operation of the primary piston is unchanged.

P—11




P ANTI-LOCK BRAKE SYSTEM (ABS)

DAMPING UNIT

HYDLAULIC UNIT

DAMPING UNIT

MASTER CYLINDER

BRAKES APPLIED BRAKES RELEASED

TO HYDRAULIC UNIT FROM HYDRAULIC UNIT

5 |=
|l |
2l Ly

FROM MASTER CYLINDER TO MASTER CYLINDER

05E0PX-013

The damping units are installed on the proportioning bypass valve.

When the brakes are applied, the hydraulic pressure from the master cylinder passes through the orifice
and check valve, allowing smooth build-up of brake fluid pressure.

When the brakes are released, the hydraulic fluid from the hydraulic unit acts upon the orifice and the check
valve, but because the passage of the check valve is closed by the ball, the fluid returns through the orifice
only to the master cylinder. Thus, kick back (pulsation) of the brake pedal is limited.

P-12



ANTI-LOCK BRAKE SYSTEM (ABS) P
ABS WHEEL SPEED SENSOR

FRONT REAR

ABS WHEEL

<) SPEED
') SENSOR
;y—{)

2

—O

ABS WHEEL SPEED SENSOR

ABS SENSOR ROTOR

05E0PX-014

Structure
The wheel speed sensors are installed on the knuckles. These produce electrical puises via rotation of the
sensor rotor installed on the wheel hub or the driveshafts.

P-13




P ANTI-LOCK BRAKE SYSTEM (ABS)

Function

PICK-UP
< § ! CLEARANCE

2 SENSOR ROTOR

67G11X-511

ic fields of the wheel speed sensor. This produces | ‘
ges. Voltage waves are sent to the control unit as ‘

ween the speed sensor pick-up and the sensor rotor. ‘

n.)

HIGH SPEED

PICK-UP

1

SENSOR ROTOR

The sensor rotor on the wheel hub interrupts the magne
an AC voltage which changes as the wheel speed char

wheel speed signals.

The sensor is mounted so that there is a small clearance be

Standard clearance: 0.4—1.0mm (0.016—0.039 |

P-14



ANTI-LOCK BRAKE SYSTEM (ABS) P

HYDRAULIC UNIT

RELAYS

PUMP MOTOR ((

I —————SOLENOID VALVE

o4\ )

O @ DAMPER
° <

RESERVOIR

‘ 05EQPX-015

Based on the commands from the ABS control unit, the hydraulic unit controls the hydraulic pressure to

The hydraulic unit has three solenoid valves which operate the 3-channel system.

Two of these valves are for individual front wheel control and the other valve is for pressure regulation of
the rear brake circuit.

The hydraulic unit is installed within the engine compartment.




P ANTI-LOCK BRAKE SYSTEM (ABS)

Solenoid Valve

COIL

ARMATURE

SPRING

TO BRAKE CALIPER

TO RESERVOIR w

-

g ) 0, 009955, 0
\ 0,00
: ;v"o‘
w
W VALVE PISTON

CHECK VALVE

FROM

w MASTER CYLINDER

RETURN SPRING

Structure

05EOPX-016 ‘

The main parts of the solenoid valve are the armature, the coil, two valve pistons, the check valve, and the

return spring.
The valve pistons within the armature are held outward by the spring.
NG, 88 oncration the valve Distons. onen.or.close the.fluid.nassages fron

e master evlinder or to the e

reservolr.



ANTI-LOCK BRAKE SYSTEM (ABS) P

Function
Normal braking and pressure increase

ELECTRIC CURRENT TO COIL: OA

PUMP AND MASTER CYLINDER

ARMATURE colL
BRAKE CALIPER
. : CHECK VALVE
IS NaRARAN|
RETURN SPRING
VALVE PISTON (A) VALVE PISTON (B)
o o ™ RESERVOIR
) [o]
o) Q

‘ 05E0PX-017

During normal braking and pressure increase, there is no current flow in the coil and the armature is held
to the left by the return spring.

Because the passage to the reservoir is closed by valve piston (A), the hydraulic pressure from the master
cylinder acts upon the brake caliper only.




P ANTI-LOCK BRAKE SYSTEM (ABS)

Pressure retention

ELECTRIC CURRENT TO COIL: 2A

MASTER CYLINDER

BRAKE CALIPER

RETURN SPRING

VALVE PISTON (A) VALVE PISTON (B)

|- RESERVOIR

oo
poo

O5EOPX-018
an TIEDreEaiE Serarraar s s owsih RActis srtedhracal rsinaete s ovEicorBE TR TR T T T o
return spring, and the armature moves toward the right, stopping at the center of the solenoid valve. of the
assage to the reservoir remains closed by valve piston (A), and the passage from the master cylinder The p
is clo

sed by valve piston (B). At this time the hydraulic pressure within the brake caliper is retained.

P—18



ANTI-LOCK BRAKE SYSTEM (ABS) P

. Pressure reduction

ELECTRIC CURRENT TO COIL: 5A

PUMP AND MASTER CYLINDER

ARMATURE COIL

BRAKE CALIPER

3 AANMNNAN RETURN SPRING

‘ VALVE PISTON (A) VALVE PISTON (B)

0 o RESERVOIR

POO
poo

‘ 05EQPX-019

During pressure reduction, a current of 5A flows to the coil and further attracts the armature. This overcomes
more of the force of the return spring, and the armature moves farther to the right than during pressure retention.
Valve piston (B) closes and no hydraulic pressure flows from the master cylinder. Valve piston (A) opens,
allowing the hydraulic pressure to escape from the brake caliper to the reservoir. :




P

ANTI-LOCK BRAKE SYSTEM (ABS)

Reservoir

BRAKF \CALIPER

"

SULENUID VALVT

= il

. >

PUMP

PISTON

SPRING

Structure

The two main components of the reservoir are the piston and the spring.
The hydraulic pressure within the reservoir when it is filled is approx. 294 kPa (3.0 kg/cm?, 43 psi). There
are two reservoirs within the hydraulic unit.

Function

05SEQPX-020

The reservoir temporarily stores the hydraulic pressure which flows from the brake caliper through the sole-
noid valve during pressure reduction.

P-20



ANTI-LOCK BRAKE SYSTEM (ABS) P

Pump

RESEIFWOIH DAMPER

DISCHARGE C;/{/?/;/{/Q/// 7

SUCTION

L

DAMPER
I INLET BALL OUTLET BALL

PUMP PISTON

05EO0PX-021
Structure

The main components of the pump are the cam, pump piston, inlet and outlet balls, and springs. The pump
piston is driven by the pump motor cam.

Function
Suction

As the pump motor rotates the cam, it releases the pressure against the pump piston and the spring moves
the piston toward the left.

As this happens, the volume of the inlet chamber increases and hydraulic pressure flows in from the reser-
voir, opening the inlet ball.

Discharge

As the cam presses the pump piston toward the right, the volume of the inlet chamber decreases and the
hydraulic pressure in the inlet chamber pushes open the outlet ball and flows to the damper.

P—21



ANTI-LOCK BRAKE SYSTEM (ABS)

Damper

FROM PUMP

[

ORIFICE

TO SOLENOID VALVE

05EQPX-022

The damper prevents transfer of hydraulic pressure from the pump back to the master cylinder and limits

pulsation of the brake pedal caused by pressure fluctuations.

p-22



ANTI-LOCK BRAKE SYSTEM (ABS)

Function Diagram

FRONT

ABS WHEEL SPEED SENSOR

i agunpion P gt

ABS WHEEL SPEED SENSOR

HYDRAULIC UNIT

—_———t
d:L..Tl:_]
|
A =
L" _¢ /P/ " —V e Q‘ l‘
INCREASE | [T H K
RETENTION | _{] H - Al N
REDUCTION = /v VE—_"
SOLENOID
VALVE
PUMP
o310 [
[ H
-
]
SOLENOID -
VALVE ) ‘
i |
!
" \

ABS CONTROL UNIT

67G11X-523
pP-23




P ANTI-LOCK BRAKE SYSTEM (ABS)
ABS CONTROL UNIT

{ [:]r CRYSTAL OSCILLATION CIRCUIT

ABS WHEEL
SPEED SENSOR [ —
> OPERATION/
LEFT FRONT 3 CALCULATION LEFT FRONT
'z CIRCUIT CURRENT | CURRENT
_ o CONTROL CIRCUIT CONTROL IAMPLIFICATION |+
SZ3 FAIL-SAFE CIRCUIT  |e— CiRCUIT CIRCUIT
RIGHT REAR Ssc -
=<0 r4
]
! RIGHT FRONT S
OPERATION/ CURRENT || 2
RIGHT FRONT 65— g CALCULATION AMPLIFICATION | § ‘
E CIRCUIT CURRENT CIRCUIT X
o CONTROL CIRCUIT CONTROL
ES5D CURRENT ]
280 FAIL-SAFE CIRCUIT | ClRcurT | CURRENT
LEFT REAR g3c AMPLIFICATION -+
=<0 CIRCUIT
t ] REAR
STOPLIGHT SWITCH
POWER SUPPLY MO | %
. MONITOR CIRCUIT ’
POWER SUPPLY POWER SUPPLY STABILIZATION CIRCUIT
ALTERNATOR FAILURE MEMORY CIRCUIT ’
OUTPUT VOLTAGE RELAY/LIGHT CIRCUIT

WARNING LAMP

05E0PX-024 ‘

The ABS control unit detects wheel speeds and evaluates the situation of the wheels based on the signals
from the speed sensors.
prograni witnih. tné'contronunc, :i&contran uriit -hes reélays signals €' the soienoia vaves ané ' i ‘

stor within the hydraulic unit to control wheel lock-up. - - he pump m

‘ {:aée-;f O il
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Circuits and functions

lnput amplification

Converts AC voltage from wheel speed sensors to square waves (sine waves) for ABS
control unit.

Operation/calculation

Detects wheel speeds from input sine waves and generates wheel increase/decrease
speed signals and slippage signals.

Control Receives signals produced by operation/calculation circuit and generates signals to oper-
ate solenoid valves.
Fail-safe Monitors operation of system. If failure is detected, circuit generates failure-memory,

valve relay cut, and warning lamp illumination signals.

Power supply monitor

Monitors battery voltage and power supply stabilization circuit.

Power supply stabilization

Provides stable power supply for ABS control unit.

Failure memory

Memorizes failure conditions if failure is detected.

Relay/light

Acting on signals from fail-safe circuit, stops operation of valve relay, causes warning
lamp to illuminate, and shuts off power supply stabilization circuit, thus shutting down en-
tire system.

Current control

Acting on signals from ABS control circuit, selects current signals to be sent to solenoid
valves.

Current amplification

Acting on signals from current control circuit, relays correct current to solenoid valves.

05E0PX-025
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ABS Control Cycle

TrowTan DNt SIGNAL
PRESSURE INCREASE ﬁ I—I J—l
PRESSURE RETENTION

PRESSURE REDUCTION

ESTIMATED
VEHICLE SPEED

Po WHEEL SPEED

HYDRAULIC PRESSURE

05E0PX-026

The control unit computes the rotational speed of each individual wheel, based upon signals received from
the four wheel speed sensors, and also computes the wheels’ deceleration and acceleration, and thereafter
projects an estimate of the vehicle speed.

The control logic is explained in a simple manner based on the illustration above.

When the brake pedal is firmly depressed, the speed of the wheel begins to decrease, which is subsequent-
ly followed by a tendency toward locking up (point A).

At that point, the ABS control unit, in order to check for wheel lockup, computes the wheel slippage ratio,
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Fail-safe System

ABS WHEEL
SPEED SENSOR _
[—_"_—“_ T j CURRENT CONTROL cnncun
LEFT FRONT —_g. T ” - LEFT FRONT
. |oPeERATION/ FAIL- '
> | [cALcuLaTion w A 1D _BSOLENOID VALVE
, |CIRCUIT CIRCUIT fet
RIGHT REAR —u | “ ;
|
INPUT AMPLIFICATION ! -
CIRCUIT ) l
l : : ! H
' - VALVE RELAY
I | S —— FAILURE

MEMORY ™ POWER SUPPLY

I______—— ———ﬁ ‘ Q) WARNING LAMP

i A B
INPUT AMPLIFICATION | = Y | RIGHT FRONT
CIRCUIT ! .
i ‘ SOLENOID VALVE
RIGHT FRONT —a ' OPERATION/[® / FAIL- > _B
I CALCULATION SAFE
> | {circuiT CIRCUIT i > ﬂ SOLENOID VALVE
LEFT R | I
EAR — ! - CURRENT REAR
. S CONTROL
CIRCUIT

A: DATA TRANSFER CIRCUIT
B: DATA RECEIVE CIRCUIT

05EOPX-027

The ABS control unit incorporates two circuits which perform the same function so that they can check each
other and check for an abnormal conditions in the system.

After the voltage from the speed sensors is converted to sine waves and the wheel speeds are calculated,
control signals are output.

These control signals are input to their respective fail-safe circuit, then pass through the data transfer and
the data receive circuits, and are input to the other fail-safe circuit. The data from each are then compared.
If this comparison indicates an abnormal condition, signals are input to the failure memory circuit from the
fail-safe circuit, thus activating the fail-safe system.

P-27
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Self-diagnosis . . _ ' ‘ ‘
The ABS control unit includes a self-diagnostic function which checks for normal operation of the ABS.
Diagnosis period .
Main self-diagnosis T T Reaction to malfunction Result
A ! B ! c D
Fail-safe circuit System shut-down Normal
Warning lamp illuminated braking
Power supply stabilization ©) System shut-down Normal
circuit Warning lamp illuminated braking
Input ampilification circuit O O O O System shut-down Normat
Warning lamp illuminated braking
Operation/calculation circuit O O System shut-down Normal
Warning lamp illuminated braking
Control circuit O O System shut-down Normal
Warning lamp illuminated braking
Solenoid valves @) O System shut-down Normal ‘
Warning lamp illuminated braking
Pump motor : O O System shut-down Normal
|” |” iﬁ S '}Wa@mgiandﬁUmmmecﬁ ... Braking
VaI\'Jé'I'}I’ggyl'""""'"""'"""""""""""" |E5 17161: ||| ) |%: Ll Normal
T Warning lamp illuminated braking
i
Wheel speed sensors.. O O a System shut-down if failure *Rartial
occurs-during normal (no. control
ABS operation) driving:
Warning lamp illuminated
\
‘ Battery O System shut-down Normal
i Warning lamp illuminated braking
Alternator O Warning lamp illuminated ABS
available
05EQPX-028
A....Just after starting engine
B....Ignition START position to vehicle speed of 6 km/h (4 mph)
‘ C....Acceleration from idling to vehicle speed of 6 km/h (4 mph)
| D....Driving

*Partial control: :
If failure of a sensor occurs during ABS operation, the system is controlled by the remaining
sensors until the ABS cycle is completed, then the system is shut-down.

Note

* The pump motor operates briefly after the vehicle speed reaches approx. 6 km/h (4 mph) for
self-diagnosis of the pump motor. The operating sound is heard only momentarily.
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VALVE RELAY AND MOTOR RELAY

VALVE RELAY
7- /
)
5 S \ MOTOR RELAY
£

MOTOR RELAY

—0 0

BATTERY

ABS CONTROL UNIT (—D ————mﬁ\——- @ CONTROL

UNIT

SOLENOID VALVE

VALVE RELAY ggmgg:
r——o\c CIRCUIT
BATTERY Lo =

L/ ( ) ( ) ( )\____ @ ABS CONTROL UNIT

ABS CONTROL UNIT

05EQPX-029
Valve relay .
The valve relay controls voltage to the solenoid valves.
The valve relay also controls voltage to the current control circuit to switch the transistor ON when ABS is
activated.

Motor Relay
The motor relay control voltage to the pump motor.
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STOPLIGHT SWITCH

STOPLIGHT SWITCH

05E0PX-030

The stoplight switch sends a *‘brakes ON’’ signal to the ABS control unit when the brake pedal is depressed.
This prevents unwanted operation of the ABS at times when it is unnecessary, such as when a wheel has
stopped due to hydroplaning.
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ABS WARNING LAMP

IGN OFF | IGN ON

WARNING LAMP

ILUMINATION CYCLE WHEN ABS IS NORMAL

CRANKING ENGINE RUNNING

ILLUMINATED

~ NOT ILLUMINATED

05EQPX

The ABS warning lamp is located within the instrument cluster.
’ if the warning lamp illuminates during driving, it indicates a malfunction in the ABS.
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OPERATION OF ABS
Normal Braking
Braking

MASTER CYLINDER

BRAKE CALIPER

DAMPER

PUMP
[

oo
oMl 1° dneo
o o [— P

5 y.n
RESERVOIR INLET BALL

OUTLET BALL

05E0PX-032

When the brake pedal is depressed, the hydraulic pressure from the master cylinder flows to the solenoid valve.
During normal braking, because there is no current flow to the solenoid valve, the passage from the master
cylinder to the brake caliper is open (the same condition as pressure increase), and the brakes are activated.

The hydraulic pressure which has passed through the damper also reaches the pump but is prevented from
flowing through it by the outlet ball.

P-32



ANTI-LOCK BRAKE SYSTEM (ABS)

' Brakes released

BRAKE CALIPER

I T i
MASTER CYLINDER

SOLENOID VALVE

| \% s

¢ L
“a

EHHH

CHECK VALVE

o

[ ¢

L [e]elele]

00000

e J

o0
o0
Hoo

DAMPER
CO0OO00O0O0

000000

———
T
o o]
(o] O
RESERVOIR

05E0PX-033

When the brake pedal is released, the master cylinder’s hydraulic pressure.decreases, and the hydraulic
pressure from the brake caliper presses the ball of the check valve off its seat and returns to the master cylinder.
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Pressure Retention

SN

MASTER CYLINDER

BRAKE CALIPER

SOLENOID VALVE

RESERVOIR

05E0PX-034

When a pressure retention signal is relayed from the ABS control unit to the solenoid valve, the solenoid
valve closes the passage to the master cylinder reservoir, thereby retaining hydraulic pressure within the
brake caliper.
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" "Pressure Reduction

MASTER CYLINDER

BRAKE CALIPER SOLENOID VALVE
DAMPER
_/\ANVWV\
T Wwaaan/

RESERVOIR

05EOPX-035

When a pressure reduction signal is relayed from the ABS control unit to the solenoid valve, the solenoid
valve stops the hydraulic pressure from the master cylinder, and hydraulic pressure is allowed to flow from
the brake caliper to the reservoir.

The pressure reduction signal also cause the pump to operate, transfering the hydraulic fluid within the reservoir
to the damper.
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Pressure Increase -

MASTER CYLINDER

BRAKE CALIPER

[ ]|

SOLENOID VALVE

1 loooool:---

DAMPER

)

O

o o}
(@] O
RESERVOIR
05EOPX-036
When a pressure increase srgnal is relayed from the ABS control unit, cuttrng current to the solenoid valve,
um ﬁ’m “"“"“%“'T' FerTTLrTTEvery ﬁ ! ik _ ey i ‘ fﬂﬁamnfm"ﬁ? e
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P

‘ SUPPLEMENTAL SERVICE INFORMATION

The following points in this section are changed in comparison with Workshop Manual (1221-10-89l).

Master cylinder
¢ |nstallation

Proportioning bypass valve

* Replacement
Hydraulic unit

¢ Removal / Installation

ABS control unit

¢ Removal / Installation

Relays

e Removal / Inspection / Installation

ABS wheel speed sensor (front)
e Removal / Inspection / Installation
ABS sensor rotor (front)

e Removal / Inspection / Installation
ABS wheel speed sensor (rear)
* Removal / Inspection / Installation
ABS sensor rotor (rear)

e Removal / Inspection / Installation

ANTI-LOCK BRAKE SYSTEM (ABS)

0SEOPX-037

PREPARATION
SST

49 0259 770B For 49 0839 425C For

3\ removal of brake removal of ABS
Wrench, flare unit  ~ "\a/— pipe Puller set, %{3 = sensor rotor
~ bearing = @: (front)
54 ad &
S
49 B043 001 For 49 F027 007 For

Adjust gauge

measurment of
master cylinder

Attachment ¢72

removal of ABS
sensor rotor

installation of
ABS sensor rot
(rear)

For
connecting of
ABS tester
(For UK)

T e N s ST

Wrench, socket

adjustment of
power brake unit

Installer, sensor

push rod (front)
clearance
49 B043 003 For 49 V001 795 For
B i — . mﬁmem of ) s @ - | installation, of, ,
ABS sensor-rotor ~# |"Lock tool, turning==-=-= ] J“ ==t power brake-unit Snstaller, oil seal °
| tronty - P Pt L/, push roc . ;
B A oyl ST T |1 \
R ] Lot T |1 1
- L5 | 1 . . 1.
n ] | i o
~- | 2 49 BDA3 004 TR For | dg Hhog 101A =

N\

P-37

push rod rotor
49 N066 001 For 49 HO066 003
) connecting of
Harness, adapter ABS tester Harness, adapter
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TROUBLESHOOTING GUIDE

Outline

By retaining and reducing the hydraulic fluid pressure in the hydraulic unit, the ABS tester is used to locate
the cause of a problem within the anti-lock brake system.

Because there is no way to check the ABS control unit itself, replace the control unit assembly only after
firai confinming that the other eiectrical parts are not fauity.

ABS Tester (49 9200 164)

® @ ;@
L/ ®
lI ll 1’ —
@ / a.‘loa’olg 7/11:;%@&51“ \\ @
e (ofeogd ®
//:_‘11-: * fv)w / IC]
Q771 S\

I \\\\\\\ \
@ ® ©®

@

05E0PX-040

1. LED indicator (1) for wheel speed sensor when 8.

program switch set to 6 9.
2. LED indicator (1) for battery voltage 10.
3. Program switch 11
4. LED indicators (7) for program switch setting 1
5. LED indicators (2) for program switch setting 2
6. Adaptor lead for connection to ABS wiring 12.

harness in vehicle

~J

switch set to 3

Note

. Button for motor relay control when program  13.

LED indicator (1) for program switch setting 3
Not used
LED indicators (3) for program switch setting 5

. Buttons for triggering pressure retention and

pressure reduction solenoid valve functions
when program switch set to 5

Rotary switch for selection of wheels when
program switch set to 5 or 6

Gauge for program switch setting 6

* With the exception of wheel speed sensor 3|gnals indicated on the gauge, all faults are indi-

cated by LED’s.
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| ‘ Description of symbols
|

| -
‘ . SYMBOL FUNCTION
Tester obtains supply voltage from vehicle battery.

Supply voltage is monitored during entire testing sequence
and at all program switch settings.

'Q‘ - One LED (1) is constantly illuminated to indicate that the
(et ) voltage is sufficient.
1

+]

Program switch setting 1
1 LED indicator for ground connection 1.

2 LED indicator for ground connection 2.

.,
|
4

3 LED indicator for diode for warning lamp control.

LED indicator for internal resistances of solenoid valves
in hydraulic modulator and off position of valve relay.

!

H

4.1 LED indicator for left front wheel.

" O B
.1 O B
B Oufhf

-
-
H
N
o
w
H
H

—
- e e e o

O

4.2 LED indicator for right front wheel.

4.3 LED indicator for the left rear wheel of vehicle with a
4-channel hydraulic system or for rear axle of vehicle
with a 3-channel hydraulic system.

o
- +O
m|_()
94;0
O

&

4.4 LED indicator for right rear wheel of vehicles with a

4-channel hydraulic system.
‘ The dashed line means that LED must only illuminate if
4-channel hydraulic system is tested.

Program switch setting 2

1 LED indicator for connection to alternator terminal 61
(terminal @).

2 LED indicator for connection to brake light switch.

1 2
Program switch setting 3
1 LED indicator for motor relay and pump in hydraulic
unit.
2  Button for control of motor relay.
+ — —~— : LED indicator illuminates when button is pushed.
1 2
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SYMBOL

FUNCTION

ction switch

am switch is set to 5 or 6, switch is adjusted to
tested.

switch for wheel selection.
it wheel.
ont wheel.

nbol: Left rear wheel of vehicle with 4-channel
c system (program switch setting 5) or 4 wheel
sensors (program switch setting 6).

/mbol: Rear axle of vehicle with 3-channel hy-
system or 3 wheel speed sensors.

ar wheel of vehicles with 4-channel hydraulic
or or 4 wheel-speed sensors.
d with 3-channel system.

vitch setting 6

g wheel speed sensor signal and air gap
veen speed sensor and sensor rotor.

licator for rotation of wheels.
ED illuminates continuously at test speed,
ndication is read.

05E0PX-041

Program switch setting 5§

Eoaotiana! tacts ~f anlannid vahir and valve rolay in hy-
draulic unit.
Checking solenoid valve channel assignments:
1  Button and LED indicator for pressure reduction
function.
LED must illuminate when button depressed.
2 Button and LED indicator for pressure-retention
function.
LED must illuminate when button depressed.

3 LED indicator for function of valve relay.
LED must illuminate while program switch is set to 5.

L ___Qurohal far onlanaid uahinan
Vi i T i

Wheel sele
D When progr
1 2 wheel to be
1 Rotary
<
_— 3 2 Left fro
[]

3 Right fr
S —— I :I:—4 4 Left syr
D hydraul
el | A speed
| | Right s
| | Q 5 draulic

L__—1 .
5 Right re
moduls
Not ust
Program s
For checkin
change bet
1 Gauge.
2 LEDin
When |
gauge
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P

HYDRAULIC UNIT
CONNECTOR

49 N066 001 _|2ed
FETTCER UK

DIAGNOSIS
CONNECTOR

rr

41

autio

~ 05EOPX-043

T

I,
[l

Connecting the SST
1. Switch the ignition switch OFF.
2. Connect the SST to the hydraulic unit harness connector

and the diagnosis connector.

' r}:_i*,f:p

Il

3. Disconnect the control unit connector and connect the SST

Conditions

Expected
test indication

Possible cause
if incorrect

ignition ON

LED illuminates

continuously.

Battery undercharged.
Excessive voltage draw.

Fuse blown.

Overvoltage protection relay
defective.

Check lead to ignition lock ter-
minal ©°

ignition ON

All 7 LED's illuminate
to same extent (6
LED's for 3-channel hy-
draulic system).

LED L. does not illuminate:
Check ground terminals for poor
connection.

LED =K} does not illuminate:
ABS warning lamp defective, di-
ode defective, check valve relay
ground connections.

LED 22§ does not illuminate:
Check corresponding connec-
tors of solenoid valve and leads.

All LED's ©@3% and LED K}

do not illuminate: Check valve
relay ground connection, valve
relay defective.

Weak illumination of an LED in-
dicates contact resistance in cor-
responding current path.

P—41

49 9200 164
Troubleshooting
P;f,’,?{:,:“ Test (measure
. setting at terminals)
All settings | Power supply

(terminals 1D and 2

Ground connections
(terminal 1S)

Diode for warning Iz
(terminals 1V and 2I
Solenoid valve interr
resistances (terminal
2l, 2H, 1C).

Off position and gro
connection of valve
relay




P

ANTI-LOCK BRAKE SYSTEM (ABS)

Program

(terminal 1R)

LED ¢ iluminates.

Test (measure - Expected Possible cause
switch at terminals) Conditions test indication if incorrect
setting
2 Alternator voltage from | Ignition ON LED @ iluminates. | LED is not fully extinguished un-
tormuinal (1 {terminal e Tiem A~ tii after acccicration (test
2C) L L \_xlsnn.- EOY .\2) M i.)'dsbuu)‘.
. L Check lead to the alternator ter-
is extlnguyshed minal 61.
when engine starts. Alternator defective.
Stoplight switch (termi- Ignition ON LED y-illuminates. Check lead to brake light switch.
nal 1N} Brake light switch defective.
Depress brake LED N is Lead incorrectly connected to
pedal extinguished. | brake light switch.
3 Motor relay, pump mo- | Ignition ON, keep LED ¥ illuminates. | Motor relay defective.
tor in hydraulic unit (ter- | button depressed ‘“; Check hydraulic unit ground
minals 2A and 1T) connection.
Pump motor runs. Pump motor defective.
LED continues to il-
luminate after releas-
ing button and motor
continues to run.
5 Valve relay functions Ignition ON Valve relay defective.

Check of solenoid
valves in hydraulic unit
for proper function and
correct connection.

Note
Carry out testing for
each wheel. Keep to

Jack up vehicle. ig-
nition ON.

The tested wheel!
must be capable of
rotating freely when
turned by hand.
Set wheel selection
switch to wheel to

function

P = depressed

the operating se- be tested.
quence.
Pressure retention 1. Hold button LED P = illuminates.

2. Depress brake
pedal

Wheel rotated by
hand.

3. Release button
P=

LED P= is extin-
guished, wheel
locked.

Pressure reduction
function

4. Hold button
P!l depressed

LED P! illuminates
wheel rotates by
hand.

5. Release button
Pl

LED Pl is extin-
guished, wheel
locked.

6. Release brake
pedal

Repeat test with engine running.

Brake leads incorrectly connect-
ed to hydraulic unit.

Current value is not reached
(LED P! or P= extinguished)
because battery is under-
charged. Repeat test with en-
gine running.

Hydraulic unit defective.
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Program
switch
setting

Test (measure
at terminals)

Conditions

Expected
test indication

Possible cause
if incorrect

Check of wheel speed

sensor for proper func-

tion and correct con-
nection.

Note
Carry out testing for
each wheel.

(Left front wheel: termi-

nals 1K and 1G; right
front wheel: terminals
1U and 1F; left rear

wheel or rear axle: ter-

minals 10, and 1Q;
right rear wheel: termi-
nals 1L and 1P

Terminals assignments
are vehicle specific)

Jack up vehicle.
Ignition ON.

The wheel to be
tested must rotate
freely by hand.
When testing driven
axle, wheel not be-
ing tested must be
held. Set wheel
selection switch to
wheel to be tested.

Turn wheel by hand
until LED above
gauge illuminates
(speed approx. 1
revolution per
second).

Read gauge indi-
cation.

Must meet the follow-

ing two conditions.

1. Minimum indi-
cation:
1.0 or above

2. Permissible fluc-
tuation:

Fluctuation (max.
indication minus
min. indication) is
the same as or
less than max. x
0.25.

Wheel speed sensor connector
incorrectly connected.

Wheel speed sensor wiring
open-circuit.

Excessive air gap between
speed sensor and sensor rotor.
Sensor rotor defective or loose.
Sensor rotor has wrong number
of teeth (vehicle specific).
Excessive wheel bearing play.

05EOPX-044
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Circuit Diagram
For ECE

> W)
BIE) » /L (F}
B80A 60X
N LT o 2N -
I Y 1
- sl - -
©
)
LH
STOPLIGHT "
ALTERNATOR  SWITCH 0-04 ¥ ¥
(SECTION A)  (SECTION F) %
)l
Y
I
S

INSTRUMENT

CLUSTERS
{SECTION C) @

"
i
L~ :
0-08 A= 4 FRONT LH  FRONT AH - REAR
SOLENOID  SOLENDID . SOLENOIC
0-08, VALVE RELAY

Brt ' HYDRAULIC UNIT

-« (9

0-01 ABS CONTROL UNIT (F)

21 26 2€ 2C_2A 1Y ¥ U 1S 10 10 M K I 16

0-02 HYDRAULIC UNIT (F)
1E _iC 1A

vl v ] Jwelry][« T* Ty Te [vafs]* [w]*]n]x]emern]

Ten] e [* [or[« [ x Jinfiofen] c ToJwm[* [* o5 [*]

2H F 20 28 1Z 11X
0-04 SPEED SENSOR FRONT
LH) (P

@

iV 1T 1R 1P IN 1L

FRONT |0~06 SPEED SENSOR REAR
LH R

&

iJ 4H 1F
0-07 SPEED SENSOR REAR

iD 1B

o s a (AH) {R)
e\

(L]
\N

0-03 HYDRAULIC UNIT (F)

0-08 JOINT CONNECTOR (F)
[e]e]e]
[efafe]

05E0PX-045
For UK
® ABS (ANTI-LOCK BRAKE SYSTEM) Q
MAIN FUSE
01
W (F)
BIE) B/L (F)
we ED SENSOR REAR
8/
— 4
STOPLIGHT e £
ALTERNATOR  SWITCH : 0-07 N5+ (=52 & WIPER
(SECTION A)  (SECTION F) i» w (h; 204
! f
I oy
1 ¢
X (én
d =:j= a-09
JOINT
CONNECTOR
INSTRUMENT
CLUSTER
{SECTION €1 2 o
B8
® F
—w/n @)
0-084c:4  g-08 FRONT LH  FAONT RH REAR s
SOLENOTD __ SOLENOID SOLENOID
G-08 I_P_ L—— 8 VALVE RELAY
- T G
B(F) CONNECTOR

-

HYDRALLIC UNIT

-0—01 ABS CONTROL UNIT (F)

21 26 2E 2C 24 1Y 1w

iU 45 46 10 M 1K 1T

Q-02 HYDRAULIC UNIT (F)

(LH) (F] (RH) (F)

o)

SENSOR REAR
(8, )
Qﬁﬁiﬂ

G-09 JOINT CONNECTOR (R)

G-07 SPEED SENSOR AEAR

RH) (R

& |

8%
B8R

16 _1E $C 1A
/Bl v | * |WBR/Y| % | % |y |8 |vA|LE| % | w|*]R]|*|em L
BR| B | % |G/Y[ % | % |Lsv|i/olB/L|l L | 6 |A/w| # % |o0fa ] \
2H 2F 20 2B 47 4x {v 1T fR 1P IN 1L 1J 4H 1F 10 1B B/HIG/V L/Y| 8
G-04 SPEED SENSOR FRONT [G-05 SPEED SENSOR FHONT |G-06 SPEED

[G-03 HYDRAULIC UNIT (F)

G-08 JOINT CONNECTOR {F)

NOTE: % . . .NOT USED
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MASTER CYLINDER

Installation

1. Install in the order shown, referring to Installation Note.
2. Add brake fluid, bleed the air, and check for fluid leakage.

05EOPX-046

O] ss1 |

P
\)
f y, Ne—
%4% 13—22 (1.3—2.2, 10—16)
d g f: 0
(3) 10—16 N-m (100—160 cm-kg, 87—140 in-ib)

&

»
- K (4 20—29 (2.0~3.0, 14—22)

REPLACE
REPLACE
SRl 13—22 (1.3—2.2, 10—16)
N-m (m-kg, ft-ib)
05EOPX-047
1. Reservoir and master cylinder 4. Connector bolt
Installation note............ccccceuveene. page P-46 5. Brake pipe
2. Proportioning bypass valve and braket 6. Fluid level sensor connector

3. Nut and washer
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49 B043 001

05SE0PX-048

ks :
L T(I)LIJlCHl'Nj ADJUSTING NUT

97GOPX-010

CLEARANCE (B)

CLEARANCE (C)

Installation note

Master cylinder

Push Rod Clearance

Inspection

Inspect the push rod clearance as follows.

1. Turii the nut of the 88T ciocikwisc to fuily reiract the SST

Tightening torque:
10—16 Nm (100—160 cm-kg, 87—140 in-Ib)

. Apply 500 mm-Hg (19.7 in-Hg) vacuum using a vacuum
pump. :

. Turn the adjusting nut of the SST counterclockwise until the
gauge rod just contacts the push rod end of the power brake
unit.

Push lightly on the end of the gauge rod to be sure it is seat-
ed. Verify that there is no gap between the adjusting nut
and SST body.

. Remove the SST from the power brake unit without disturb-
ing the adjusting nut. Set the SST onto the master cylinder
as shown in the figure.

Caution

¢ When pushing use only enough pressure to bottom
the rod in the piston. If too much pressure is ap-
plied a false reading will occur.

. Push lightly on'the end of the SST gauge rod to be sure
it is bottomed in the master cylinder piston, and note any
clearance between the SST body and the adjusting nut
(clearance B) or between the body and the master cylin-
der (clearance C). Adjust the push rod as necessary as out-
lined in “Adjustment’ below.

05EQPX-049

CLEARANCE (B)

49 B043 001

P—46

97GOPX-012

Measurement Push rod
Clearance at (B) Too short
Clearance at (C) Too long
No clearance at (B) or (C) OK
Adjustment
Note

* The threads of the push rod are specially designed
so that the bolt becomes harder to turn past a cer-
tain point to prevent loosening of the bolt. Turn the
bolt only within this range when adjusting.

Clearance at B
1. Push lightly on the end of the SST gauge rod, and meas-

ure the clearance between the adjusting nut and the SST
body.
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49 B043 004

05E0PX-050

49 B043 001

97GOPX-014

ADJUSTING NUT

97GOPX-015

05E0PX-051

Clearance at C
1. Measure and record height D1 of the gauge rod.

2. Turn the adjusting nut until the SST body sets squarely on
the master cylinder. (Turn only enough for the body to
touch.)

3. Measure and record height D2 of the gauge rod.

4. Subtract D1 from D2 and using the SST, turn the nut to
shorten the power booster push rod an amount equal to
the difference.

P—47

2. Using the SST, turn the nut to lengthen the power booster
push rod an amount equal to the clearance measured at B.
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Disassembly / Inspection

1. After removing the brake fluid, disassemble in the order shown in the figure.
2. Inspect all parts and repair or replace as necessary.

3. Assemble in the reverse order of disassembly, referring to Assembly Note.

Caution

e Secure the master cylinder flange in a vise wnen necessary.

¢ Replace the piston assembly if necessary.

¢ Do not let foreign material enter the cylinder, and do not scratch the inside of the cylinder
or the outer surface of the pistons.

Qaﬁg

®

7—10 N-m (70—100 cm-kg,

61—87 In-ib) (@) 2—2.5 Nm (20—25 cm-kg,

17—22 in-Ib)

N-m (m-kg, ft-Ib)

0SEOPX-052

1. Fluid level sensor 5. Stop pin and O-ring 8. Secondary piston assembly
2. Screw Assembly note.......... below 9. Cylinder

3. Reservoir assembly 6. Snap ring and spacer

4. Bushings 7. Primary piston assembly

Assembly note

Stop pin

1. Align the hole of the secondary piston and the hole of the
cylinder.

2. Insert the stop pin while pushing the secondary piston as-
sembily.

0SEQPX-053
P-48
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PROPORTIONING BYPASS VALVE
Replacement

1. Remove in the order shown in the figure.
2. Install in the reverse order of removal.

3. After installation:

(1) Add brake fluid and bleed the air.
(2) Check the brake lines for fluid leakage.

Caution
¢ Brake fluid will damage painted surfaces. If it does get on a painted surface, wipe it off im-

mediately.

9.8—16 Nm
(100—160 cm-kg,
87—139 in-lb)

7.8—12 N'm
(80—120 cm-kg,
69—104 in-ib) 1

1

3—22 (1.3—2.2, 9.4—16)

N-m (m-kg, ft-Ib)

O5E0PX-055
1. Brake pipe 4. Bolt
2. Damping unit 5. Proportioning bypass vaive
3. O-ring

P—49
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HYDRAULIC UNIT

Removal / Installation

1. Disconnect the negative battery cable. .

2. Remove in the order shown in the figure, referring the Removal Note.

Caution

¢ The only serviceabie parts ot the hyarauiic unit are ihie valve relay and the motor relay; if there

is a failure of any other part replace the hydraulic unit assembly.

3. Install in the reverse order of removal, referring the Installation Note.

o 4 AAdhentraleta Do okt s nledn b lie id JarlesGa e, e o

(3)19—25 (1.9—2.8, 14—19)

13—-22 (1.3—2.2, 10—16)

ER
LN
BASE )%
®

’ 19—25 (1.9—2.6, 14—19)

—

SST

13—22 (1.3—2.2,
10—-16)

19—25 (1.9—2.6, 14—19)

@19—25 (1.9—2.6, 14—19)

\

IS

/

N-m (m-kg, ft-1b)

‘ 1. Connectors 3. Nut, bolts
' 2. Brake pipes 4. Hydraulic unit
Removal / Installation note.......... page P-51

P-50

05EQPX-056
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Removal / Installation note
Brake pipes

Caution

¢ Be careful not to spill the brake fluid onto a paint-
ed surface.

1. Loosen/tighten the brake pipes from/to the hydraulic unit
with the SST.

05EOPX-057

ABS CONTROL UNIT

Removal / Installation

1. Disconnect the negative battery cable.

2. Roll back the carpet.

3. Remove in the order shown in the figure.
‘ 4. Install in the reverse order of removal.

20—28 (2.0—2.9, 14—21)

ENGINE CONTROL UNIT

Ib)

)
») . N (m-kg, f
®

058 05E0P)

1. Protector 3. ABS control unit
2. Connector



P ANTI-LOCK BRAKE SYSTEM (ABS)

1. Disconnect the negative battery cable.
2. Remove in the order shown.
3. Ingoert_allpards aod renlace as.necessayyv.
A Imetall in tha reverse arder of reifioval.

RELAYS ‘
Removal / Inspection / Installation |

O5EOPX-059
3. Valve relay 1. Cover
Inspection ........ccc..covveeeieiincen, page P-53 2. Motor relay
low INSPECHON......vvieeeviiiieeci e b
1spection o I
lotor relay [ |
. Disconnect the negative battery cable. - < ; 1
. Release the motor relay lock from the hydraulic unit and ~ b+ H-c p’
remove the motor relay. |
. Connect an ohmmeter and check for continuity at the relay d X
terminals. c a
?
Connect to a b g { ‘
12V Ground ¢
1
— — o——0 b d
c b O O 05EOPX-060
—O: Indicates continuity (
. If continuity is not as specified, replace the motor relay. :

]

. If OK, check the wiring harness (Motor relay — Control unit
main fuse [ABS 60A)).

09U0PX-049

P-52



ANTI-LOCK BRAKE SYSTEM (ABS) P

e 3 :: -
d ¢ a '.11 -}? Connect to . b . g .
;\& 12v Ground
t\.'/ B _ o o)
& O O
b e b d O O
05EOPX-061 O—0O: Indicates continuity

4. If continuity is not as specified, replace the valve relay.

P-53
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ABS WHEEL SPEED SENSOR (FRONT)
Removal / Inspection / Installation

1. Remove in the order shown in the figure.
2. Install in the reverse order of removal.

r
j

I

i
o

N-m (m-kg, ft-ib)
05EOPX-062
1. Connector 4. Bolt
2. Bolts 5. ABS wheel speed sensor
3. Band INSPECHON.....oviieiieeeee e below
Inspection

05E0PX-069

ABS wheel speed sensor
1. Measure resistance between terminals of the wheel speed
Sensor.

Resistance: 1.1 kQ = 0.1 kQ

2. If not as specified, replace the wheel speed sensor.

-
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ABS SENSOR ROTOR (FRONT)

Removal / Inspection / installation

1. Inspect the ABS sensor rotor for missing and damaged teeth.

2. Remove in the order shown in the figure, referring to Removal Note.
3. Install in the reverse order of removal, referring to Installation Note.

SST
(2) REPLACE

05E0PX-063
1. Wheel hub

2. ABS sensor rotor
Removal / Installation .................... section M Removal note

Removal note
ABS sensor rotor

1. Remove the sensor rotor from the wheel hub with the SST.

7

HIUI gt

(J
Q
[ ]
Py
©
[=]
@
W
©
£~
N
o
(9}

05E0PX-064
Installation note
ABS sensor rotor
Caution
49 V001 795
4 * Install the rotor with chamfered edge toward the
wheel hub.
1. Press a new sensor rotor onto the wheel hub with the SST.
05E0PX-065

P-55
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ABS WHEEL SPEED SENSOR (REAR)
Removal / Installation

1. Remove the filler pipe protector (left side).
2. Remove the spare tire (right side)

3. Remove in the order shown in the figure.
4 ingtali in the reverse order of removali.

3 16—23 (1.6—2.3, 12—17)

N-m (m-kg, ft-ib
05EOPX-0
1. Connector 4. ABS wheel speed sensor
2. Mud guard INSPECHION......cceeeeeetieceecee e, belo
3. Bolts
Inspection

ABS wheel speed sensor
1. Measure resistance between terminals of the wheel spee
SEensor.

Resistance: 1.1 kQ = 0.1 kQ

> 2. If not as specified, replace the wheel speed sensor.

o0
[®
®

05E0PX-070
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ABS SENSOR ROTOR (REAR)
Removal / Inspection

1. Inspect the ABS sensor rotor for missing and damaged teeth.
2. Remove in the order shown in the figure, referring to Removal Note.

REPLACE

O5E0PX-067
1. Driveshaft
2. Sensor rotor
Removal note

3. Boot band and boot

Removal note
Sensor rotor

1. Tap the sensor rotor off the driveshaft with a chisel.

Caution
* Do not reuse the sensor rotor.

93GOPX-800

P-57
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Installation

1. Install in the order shown in the figure, referring to Installation Note.

REPLACE

05EOPX-0¢

1. Sensor rotor

Installation Note ..........coeevvviviviveraenn.,

2. Boot and boot band

49 H026 101A

(@
o190

o]

o

i“_q\\\ﬁ

P-58

93GOPX-802

3. Driveshaft

Installation note

ABS sensor rotor
1. Set a new sensor rotor on the driveshaft and press it on wit

the SST.
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S INDEX
INDEX

1. Windshield wiper and washer
Removal / Installation .................... page S—4

05EQSX-002 ‘

S-2



OUTLINE, SUPPLEMENTAL SERVICE INFORMATION S

@ oumne

OUTLINE OF CONSTRUCTION
‘ The washer tank and wiper motor are changed.

WIPER MOTOR

WASHER TANK

05E0SX-003

SUPPLEMENTAL SERVICE INFORMATION
The following point in this section is changed MX-5 Workshop Manual (1221-10-89l).

‘ ‘ Washer tank
e Removal / Installation procedure
. Wiper motor
e Removal / Installation procedure
05E0SX-004

S-3



S WINDSHIELD WIPER AND WASHER

WINDSHIELD WIPER AND WASHER

COMPONENTS
Removal / Installation

1. Disconnect the negative battery cable.
2 Ramave in the order showit in the figure.
3. Install in the reverse order of removai.

WITH ABS

6.9—9.8 (70—100, 61—87)

6.9—9.8

/

(70—100, Gyl

6.9—9.8 (70—100, 61—87)

N-m (cm-kg, in-Ib)

1. Washer tank cover
2. Front bumper and bracket
3. Tank bracket

S—4

4. Washer tank hose
5. Washer tank
6. Washer motor

05E0SX-005



WINDSHIELD WIPER AND WASHER S

@ 6.9—9.8 (0.7—1.0, 5.1—7.2)

N-m (m-kg, ft-ib) |
05E0SX-006 .

2. Wiper motor 1. Main fuse box

S-5



BODY ELECTRICAL SYSTEM

INDEX .....cciiitiriinnenren s sassnes -2
FEATURES

OUTLINE......c.cc vt T~ 3
OUTLINE OF CONSTRUCTION.teuceeesrencansss T-3
INSTRUMENT CLUSTER .oeuviiieiierenrenennens T-3

~ - SURALEMENIAL CERVICFINEQRMATINM. .. J= 2

SERVICE
INSTRUMENT CLUSTER......c..ccovvieiiieireinans T- 4
INSPECTION euieiieiiniiiinnneresnsnsaneareneas T- 4

05E0TX-001

4 4B



T INDEX

INDEX

05E0TX-002
1. Instrument cluster ‘

INSPECLiON ....cvvvvviiiiiccccie e, page T-4

T-2



OUTLINE, SUPPLEMENTAL SERVICE INFORMATION T

OUTLINE

OUTLINE OF CONSTRUCTION
The Anti-lock warning lamp and the washer fluid level indicator lamp are newly equipped in the instrument
Cluster.

INSTRUMENT CLUSTER

T T X, e ———

05EQ0TX-003

SUPPLEMENTAL SERVICE INFORMATION
The following point in this section is changed MX-5 Workshop Manual (1221-10-89l).

Instrument cluster
¢ |nspection

05EQTX-004
T-3




T INSTRUMENT CLUSTER

05E0TX-005

09U0TX-076

INSTRUMENT CLUSTER

INSPECTION

Washer Fluid Level Indicator

. Disconnect the connector from the washer fluid level sensor.

. Jump terminal-wire (L) (harness side) to a body ground.

CSiart e enging and chack that tha WAQHER indinatar il
luminates.

. If there is no illumination, check the bulb, wiring harness,

and sensor. Replace or repair as necessary.

Carno =

=N

Washer Fluid Level Sensor

1. Connect the sensor connector (sensor side) to an ohmmeter.

2. Move the sensor float up and down.

3. Verify that there is continuity when the float is at the lowest
point. :
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TECHNICAL DATA

A. MEASUREMENTS

item Measurements

Overall length mm (in) 3,948 (155.4)

| Overall width mm (in) 1,676 (65.9)
Uveidi iy FEARNG, 100 1482
Wheelbase mm (in) 2,266 (89.2)

Front mm (in) 1,410 (55.5)

Tread Rear mm (in) 1,428 (56.2)

B. ENGINE

Engine

Item 9 B6 DOHC
Type Gasoline, 4-cycle
Cylinder arrangement and number In-line, 4-cylinders
Combustion chamber Pentroof
Valve system DOHC, belt-driven 16 valves
Bore x Stroke mm {in) 78.0 x 83.6 (3.07 x 3.29)
Total piston displacement cc (cu in) 1,597 (97.42)

Compression ratio

9.4

Standard

1,324 (13.5, 192)-300

Compression pressure

Minimum

932 (9.5, 135)-300

kPa (kg/cm?, psi)-rpm

Maximum difference between

each cylinder 196 (2.0, 28)
N Open BTDC 5°
Valve timin Close ABDC 51°
9 ox Open BBDC 530
Ciose ATDC 15°
Valve clearance mm (in) IN 0: Maintenance-free
ve clea EX 0: Maintenance-free
Cylinder head
Height mm (in) 133.8—134.0 (5.268—5.276)
Distortion mm (in) 0.15 (0.006) max.
Grinding mm (in) 0.20 (0.008) max.
. . Standard 0.025—0.066 (0.0010—0.0026)
Cylinder head-to-HLA clearance mm (in) Maximam 0.18 (0.0071)
Valve and valve guide
. | IN 30.9—31.1 (1.217—1.224)
Valve head diameter mm (in) EX 26.1—26.3 (1.026—1.035)
- , IN 1.0 (0.039)
Valve head margin thickness mm (in) EX 1.0 (0.039)
IN 45°
Valve face angie EX 750
IN Standard 105.29 (4.1452)
) Minimum 104.79 (4.1256)
Valve length
ave feng mm (i) Ex Standard 105.39 (4.1492)
Minimum 104.89 (4.1295)
. . IN 5.970—5.985 (0.2350—0.2356)
Valve stem d
alve stem dlameter mm (n) gy 5.965—5.980 (0.2348—0.2354)
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. ltem Engine B6 DOHC
| . Seat contact width mm (in) 0.8—1.4 (0.031—0.055)
. ) Standard 435 (1.713
Seat sinking mm (in) Naxdirmam 5.0 21 772;
Valve spring
IN Standard 48.0 (1.890)
Eree lenath mm (in) Minimum 47.0 (1.850)
9 x Standard 483 (1.902)
Minimum 47.3 (1.862)
. IN 1.68 (0.0661) max.
Out-of-square mm (in) EX 169 ((0 0665)) ooy
. . ) IN 217—246 (22.1—25.1, 48.6—55.2)/40.0 (1.575)
Setting load/height N (kg, lo)imm (in) 174—196 (17.7—20.0, 38.9—44.0)/40.0 (1.575)
Camshaft
N Standard 40.888 (1.6098)
Cam heiaht om i) Minimum 40.688 (1.6019)
9 Ex Standard 40.889 (1.6098)
' Minimum 40.689 (1.6019)
Standard
Journal diameter mm (in) | (No.1—No.5) 25.940—25.965 (1.0213—1.0222)
Qut-of-round 0.05 (0.002) max.
Standard
Camshaft bearing oil clearance mm (in) | (No.1—No.5) 0.035—0.081 (0.0014-0.0032)
I Mavieniim NAR MO NNAVL ., | o anmminnn

0.07=0.19 (0.0026—0.0075)

0.20 (0.008) .1 @i

221.5 (8.720)

0.15 (0.006) max.

-0.20 (0.008) max.

78.006—78.013 (3.0711—3.0714)

78.256—78.263 (3.0809—3.0812)

78.506—78.513 (3.0908—3.0911)

x  0.019 (0.0007) max.

'

77.954—77.974 (3.0690—3.0698)

78.211—78.217 (3.0792—3.0794)

787461—7.8.467(3:0890—=3.0892)i1:

- 0.036—0, 054 (O 0015—01 0020}

TD-3 ‘

' Camshaft runout mm (iny 1l
" mm (in)” ,Standara i Iﬁ
"Maximum -
Cyllnder block
Height mm (in)
Distortion mm (in)
Grinding mm (in)
Standard size
Cyhnder bore d«ameterrn - (|n) 0.25 (0.010) oversize
0.50 (0.020) oversize
Cylinder bore taper and out-of-round mm (in)

Piston

Piston diameter
Measured at 90° to pin bore
_axis and 16.5mm_ (0.650 in)
I5&low oil ring-groove -mm (iri). [MOESC (0020 ‘oversize :

Standard size

0.25 (0.010) oversize

4]
]

e #%@Q|||i|||||||||||||||||||||||||||||lll|"“
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TECHNICAL DATA

ltem Engine B6 DOHC
Connecting rod and connecting rod bearing
Length (Center to center) mm (in) 132.85—132.95 (5.230—5.234)
Bending mm (in) 0.075 (0.0030) max./50 (1.97)
Small end bore (Bush inner diameter) mm (in) 20.003—20.014 (0.7875—0.7880)
Big end bore mm (in) 48.000—-48.016 (1.8898—1.8904)
Big end width mm (in) 21.838—21.890 (0.8598—0.8618)
Connecting rod side clearance mm (in) Standard 0.110—0.262 (0.0043—0.0103)
. Maximum 0.30 (0.012)
Crankshaft
Crankshaft runout mm (in) 0.04 (0.0016) max.
Standard Standard 49.938—49.956 (1.9661—1.9668)
size Minimum 49.904 (1.9647)
0.25 (0.010) | Standard 49.704—49.708 (1.9568—1.9570)
Main journal diameter undersize Minimum 49,652 (1.9548)
mm (in) | 0.50 (0.020) | Standard 49.454—49.458 (1.9470—1.9472)
undersize Minimum 49.402 (1.9450)
0.75 (0.030) | Standard 49.204—49.208 (1.9372—1.9373)
undersize Minimum 49.152 (1.9351)
Main journal taper and out-of-round mm (in) 0.05 (0.0020) max.
Standard Standard 44,940—44.956 (1.7693—1.7699)
size Minimum 44.908 (1.7680)
0.25 (0.010) { Standard 44.690—44.706 (1.7594—1.7601)
Crankpin diameter undersize Minimum 44.658 (1.7582)
mm (in) | 0.50 (0.020) | Standard 44.440—44.456 (1.7496—1.7502)
undersize Minimum 44.408 (1.7483)
0.75 (0.030) | Standard 44.190—44.206 (1.7398—1.7404)
undersize Minimum 44.158 (1.7385)
Crankpin taper and out-of-round mm (in) 0.05 (0.0020) max.
Main bearing
Main journal bearing oil clearance  mm (in) Standard 0.018—0.036 (0.0007—0.0014)
Maximum 0.10 (0.004)
Avalilable undersize bearing mm (in) 0.25 (0.010), 0.50 (0.020), 0.75 (0.030)
Crankpin bearing
Crankpin bearing oil clearance mm (in) Standard 0.028—0.068 (0.0011—0.0027)
Maximum 0.10 (0.004)
Available undersize bearing mm (in) 0.25 (0.010), 0.50 (0.020), 0.75 (0.030)
Thrust bearing
Crankshaft end play mm (in) fﬂtz:?r:lz?n 0.080 0'3-8320%%321) 0.0111)
Standard size 2.500—2.550 (0.0984—0.1004)
Bearing width mm (in) 0.25 (0.010) oversize 2.625—2.675 (0.1033—0.1053)
0.50 (0.020) oversize 2.750—2.800 (0.1083—0.1102)
0.75 (0.030) oversize 2.875—2.925 (0.1132—0.1152)
Timing belt
Belt deflection mm (in)/98 N (10 kg, 22 Ib) | 9.0—11.5 (0.35—0.45)

D. LUBRICATION SYSTEM

288U

Item Engine B6 DOHC
Lubricating method Force-fed
Oil pump
Type Trochoid gear
r285urE . = LA m 0T SRSON . STAL)

OL—04)

1962004 (2,036

294—39Z (3.
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Engine

ltem B6 DOHC
Inner rotor tooth tip to outer rotor Standard 0.02—0.16 (0.0008-—0.0063)
clearance mm {in) | Maximum 0.20 (0.0079)
) Standard 0.09—0.18 (0.0035—0.0071)
Outer rotor to body clearance mm (in) Maximom 0.22 (0.0087)
Side clearance mm (in) Standard 0.03—0.11 (0.0012—0.0043)
Maximum 0.14 (0.0055)
Oil filter
Type Full-flow, paper element
Relief pressure differential kPa (kg/cm?, psi) 78—118 (0.8—1.2, 11—17)
Engine oil
Capaciy Total (dry engine) 3.6 (3.8, 3.2
P iters (US qt, Imp qt) |-01Pan 3.2 (3.4, 2.8)
Qi filter 0.17 (0.18, 0.15)
Grade API Service SF or SG
Above 30°C (86°F) SAE 40
0°C—40°C (32°F—104°F) SAE 30
—10°C—20°C (14°F—68°F) SAE 20W-20
Viscosity Above —10°C (14°F) SAE 20W-40 or 20W-50
number -25°C—30°C (—13°F—86°F) SAE 10W-30
Above -25°C (—13°F) SAE 10W-40 or 10W-50
Below 0°C (32°F) SAE 5W-30
Below —-20°C (~4°F) SAE 5W-20
E. COOLING SYSTEM
Engine B6 DOHC
Item
Cooling method Water-cooled, forced circulation
Water pump
Type Centrifugal, V-belt driven
Impeller diameter mm (in) 75 (2.95)
Number of impeller blades 6
Speed ratio 1:1.05
Water seal type Unified mechanical seal
Thermostat
Type Wax
Opening temperature °C (°F) 80.5—83.5 (177—182)
Full-open temperature °C (°F) 95 (203)
Full-open lift mm (in) 8.5 (0.33) min.
Radiator
Type Corrugated fin

Cap valve opening pressure

kPa (kg/cm?, psi)

74—103 (0.75—1.05, 11—15)

Cooling circuit checking pressure

kPa (kg/cm?, psi)

103 (1.05, 15)

Cooling fan

Type Electric
Number of biades 5
Quter diameter mm (in) 320 (12.6)
Switching temperature OFF — ON °C (°F) 97 (207)
Capacity W-V 70-12
Current A 5.3—6.5
Coolant

Capacity liters (US at, imp qt) | 6.0 (6.3, 5.3)
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TECHNICAL DATA

item

Antifreeze solution

Engine B6 DOHC
X Volume percentage % Specific gravity at
Coolant protection Wator Coolant 20°C (68°F)
Above —-16°C (3°F) 65 35 1.054
! Above —26°C (=151 | 55 45 1066
| Above —40°C (—40°F) ( 4b ] LY i i.075

1

F. FUEL AND EMISSION CONTROL SYSTEMS

Item Specification
idle speed rpm 850 = 50*
Ignition timing BTDC 10° + 1°*
Throttle body
Type Horizontal draft
Throat diameter mm (in) 55 (2.2)
Dashpot
Adjustment speed rpm | 2,500 + 150
Airflow meter
Fully closed 200—600
B2 Vs IRy open 20—1,000
E2 & V¢ 200—400
. E2 o THAA | —20°C (—4°F) 13,600—18,400
Resistance @) take ar | 20°C 68°F) 2,210—2,690
thermosensor) [ 6Q0°C (140°F) 493—667
rully closed 0
Er o Fe Fully open 0
Fuel pump
Type Impeller (in-tank)
Output pressure kPa (kg/cm?, psi) 441—589 (4.5—6.0, 64—85)
Fuel filter
Type Low-pressure side Nylon element
High-pressure side Paper element
Pressure regulator
Type Diaphragm
Regulating pressure kPa (kg/cm?, psi) 265—314 (2.7—3.2, 38—46)
Injector
Type High-ohmic
Type of drive Voltage
Resistance Q 12—16 (at 20°C, 68°F)
ISC valve (Solenoid valve [ldle speed control])
Solenoid resistance Q| 11—13 (at 20°C, 68°F)
Circuit opening relay
STA — E1 21—43
Resistance Q| B—Fc 109—226
B —Fp 0
Solenoid valve (Purge controf)
Solenoid resistance Q| 23—27 (at 20°C, 68°F)
Crank angle sensor :
Type ] Optical pickup
Water thermosensor
—20°C (-4°F) 14.6—17.8
Resistance kQ | 20°C (68°F) 2227

80°C (176°F) L.

Openingtemperature °C (°F) | Below 40 (104)
Fuel tank
Capacity liters (US gal, Imp gal) | 45 (11.9, 9.9)

"....TEN terminal in diagnosis connector grounded.
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Item

Specification

Air cleaner

Element type

Oil permeated

Accelerator cable

Free play mm (in) | 1—3 (0.039—0.118)
Fuel
Specification | Unleaded regular (RON 90 or higher)
G. ENGINE ELECTRICAL SYSTEM
tem Engine B6 DOHC
Batter Voltage Y 12, Negative ground
y Type and capacity (5-hour rate) S46A24L(S) (32Ah) Maintenance-free
Dark current” mA 20.0
Type AC.
Output V-A 12-60
Regulator type Transistorized (built-in IC regulator)
Regulated voltage 141147
Alternator Brush length o ry | SENdard 215 (0.85)
g Minimum 8 (0.31)
. ) ) New 8—9 (0.31—0.35)
Drive belt tension mm (in) Used 9—10 (0.35—0.39)
Type Conventional
Output V-kW 12-0.95 (Others)
Starter Srush o o (| Sandard 170 (0.67)
g Minimum 11.5 (0.45)
lgnition svstem Type Electronic spark advance (ESA)
9 y Spark advance control Engine control unit controls sparks advance
Ignition timing BTDC 10° = 1° (Test connector grounded)
Type Molded
Ignition coil Primary coil winding kQ 0.78—0.94
Secondary coil winding kQ 11.2—15.2
NGK: BKRSE-11 Nippon Denso: K1EPR-U1 !
Type BKR6E-11 (Standard)
(Standard)
Spark plug BKR7E-11 K22PR-U11
Plug gap mm (in) 1.0—1.1 (0.039—0.043)
Firing order 1—3—4—-2
* Dark current is the constant flow of current while the ignition switch is OFF.
(i.e. engine control unit, audio etc.)
H. CLUTCH
ltem Engine B6 DOHC
Clutch control Hydraulic
Clutch pedal
Type Suspended
Pedal ratio 6.13
Full stroke mm (in) 120 (4.72)
Height (with carpet) mm (in) 175—185 (6.89—7.28)
Free play mm (in) 0.6—3.1 (0.02—0.12)
Distance to carpet when clutch -
fully disengaged mm (in) Minimum 68 (2.68)
Flywheel
Runout limit mm (in) | 0.2 (0.008)
Clutch disc
Type [ Single dry plate
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Engine ‘
ltem 9 B6 DOHC
Runout fimit mm (in) 0.7 (0.0298) ‘
Wear limit mm (in) 0.3 (0.012) from rivet head
Cuter diamicter mm (in) 200 (7.87)
Inner diameter e Y 130 (5 12)
, . . Flywheel side 3.5(0.14)
Facing thickness mm (in) Pressure plate side 3.5 (0.14)
Clutch cover
Type Diaphragm spring
‘ Set load N (kg, Ib) 4,022 (410, 902)
|
‘ J. MANUAL TRANSMISSION
ltem Transmission M-type (M5M-D)
1st 3.136
2nd 1.888
Gear ratio 3rd 1.330 '
4th 1.000
5th 0.814
Reverse 3.758
Oil capacity liters (US qt, Imp qt) 2.0 (21, 1.8)
‘ Runout mm (in) | Maximun 0.03 (0.0012)
At ai o Clearance between
Mainshaft mainshaft and gear Wear limit 0.15 {0.006)
(or bush) mm (in)
Clearance between
_ | Reverse | reverse idle aear bushing 015 (0.008) .. Y
,,,,,,,,, mm(ln:) “‘:_:iv"-'-':-':-'-'- - e anc shaft
etween shift \ " Clearance
iich sieeve Wear limit 0.5 {0.020; _ ] - fork and cl
mm (in) Shift fork
setween shift and rod Clearance
id control lever | Wear limit 0.8 (0.031} rod gate ar
mm (in)
between . . R Clearance
r ring and Standard +.5 (C.059) - Synchronizer | syncnroniz
:|ET|||||M| ” - 7 . ey OS(IJ@SZ" ! : | o . bl
- ” 1 Shiftrog " |
ee length imm ({in) | . 75(2:953) (5th/Reverse)  wF
spring
Detent bali
ee length mm (in) 22.5 (0.886) spring F
(1st/2nd)
Detent ball
ee length mm (in) 22.5 (0.886) ‘ spring F
‘ (3rd/4th)
i Detent ball
ee length mm (in) 17.0 (0.669) spring F
(5th/Reverse)
bove 10°C (50°F) API Service GL-4 or GL-5 SAE 80W-80 Qil grade and | A
| seasons AP Service GL-4 or GL-5 SAE 75W-90 viscosity A
SHAFT ‘ L. PROPELLER
item Specification
n-out mm (in) 0.4 (0.016) . ‘ Max. permissible rt
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‘ M. FRONT AND REAR AXLES
|

' ltem Transmission M5M-D
Type Double-wishbone
Front axie Bearing Angular ball bearing
Wheel bearing play mm (in) | Maximum 0.05 (0.002)
Type Double-wishbone
Rear axle Bearing Angular ball bearing
Wheel bearing play mm (in) | Maximum 0.05 (0.002)
Type Standard ] Viscous L.S.D.
Reduction gear Hypoid gear
Reduction ratio 4.300

Differential gear

Straight-bevel gear

Ring gear size mm (in) 162.16 (6.38)
Grade API service GL-5
) . Above —18°C (0°F): SAE 90
Differential oil Viscosity Below —18°C (0°F); SAE 80W
Capacity
. iters (Us qt, Imp qt) 0.65 (0.69, 0.57)
Drive pinion preload
(without oil seal) Nm (cm-kg, in-lb) 0.3—0.7 (3—7, 2.6—6.1)
Backlash Side gear and pinion gear 0—0.1 (0—0.004)
mm (in) | Final gear 0.09—0.11 (0.0035—0.0043)

Length (Pilot section to pilot section)
mm (in)

150.20 372 (5.913 2802s)

i

I

ontj

\

[T

L
”“er ; : Mariuat stéeringiiiiim

Steering wheel

Quter diameter mm (in) 370 (14.6)
Free play mm (in) 0—30 (0—1.18)
Wheel effort N (kg, Ib) [4.9—29.4 (0.5—3.0, 1.1—6.6)|23.5—35.3 (2.4—3.6, 5.3—8.0)
Lock-to-lock turns 3.36 28
Steering Shaft
. e  |Shafttvoe wemmeme 1 !
i '|'”'|"|'i.§ [ Jointtype 0000 5 - SESSESERRUTIOR oMt e
] 70 | Power steering system
] ! Power assist type Engine speed sensing
| Gear type Rack-and-pinion
| Gear ratio oo (infinite)
: » Rack stroke mm (in) 121.0 (4.76)
Power steering fluid ATF DEXRON-II or M-I
] Fluid capacity liter (Us at, Imp qt) 0.8 (0.85, 0.70)
j Fluid pressure kPa (kg/cm?, psi) 7,603—8,339 (77.5—85.0, 1,102—1,209)

P. BRAKING SYSTEM

] Item Specifications
] Height (with carpet) mm (in) 171—-181 (6.73—7.13)
T Free play mm (in) 4—7 (0.16—0.28)
| . Brake pedal Reserve travel mm {in)
(without carpet, clearance when pedal is 95 (3.74)
depressed at 589 N (60 kg, 132 Ib))
| ‘ Type Tandem
n mi‘g;r Bore mm (in) 22.22 (0.87)
] Fluid type SAEJ1703 or FMVSS116, DOT-3
-9 O
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Item Specifications
Type Disc
Thickness of pad mm (in) at;?tdard ?g Eggg
[ oo mrake Fieiioes G GO0 PIato ; Standzrd _ 10071

[Pulled at 98 N (10 kg, 22 Ib)]

)y L o SO I
"Dissip eOn) | e, 1 (0,004 i
"AGL Sl
B T , L3t
i fandarammmm e 0. 014
Rear brake | 8101 paci NI Uk Uit 110 (0:04)
(Disc) Thickness of disc plate Standard 9 (0.39)
mm (in) | Limit 7 (0.28)
Wheel cylinder bore mm (in) 31.75 (1.25)
Parking brake | -Sver notches 5—7

control system

Type Single diaphragm
Diameter mm (in) 214 (8.0)
When vacuum applied to the unit is
Push rod-to-piston clearance mm (in approx. 500 mmHg (19.7 inH
Egi‘t”e' brake P ) 0.1~ 0.4mm (0.00%10.015 ing))
1,079—1,177 (11—12, 156—171)/196 (20, 44)
Fluid pressure per treading force at 0 mmHg (O inHg) min.
kPa (kg/cm?, psi)/N (kg, Ib) 5,199—5,494 (53—56, 754—796)/196 (20, 44)
at 500 mmHg (19.7 inHg) min.
Rear wheel Type PRV
hydraulic Bend portion (Rear brake pressure)

kPa (kg/cm?, psi)

2,943 (30, 427)

Q. WHEELS AND TIRES

Item Type Standard Temporary spare
Size 14 x 5 1/2-JJ 14 x 4T

Wheel Qﬁset . . mm (!n) 45 (1.77)
Pitch circle diameter mm (in} 100 (3.94)
Material Steel or aluminum alloy Steel

Tir Size 185/60R14 82H T115/70D14

e Air pressure  kPa (kg/icm?, psi) 179 (1.8, 26) 415 (4.2, 60)

Runout limit Horizontal 2.0 (0.079)

Wheel and fire __mm (in) | Vertical 1.5 (0.059)
Maximum unbalance 10 (0.35)
(at rim edge) g (02) ’

R. SUSPENSION
Item Specifications
Front suspension
Type Double-wishbone
- Type Torsion bar
Stabil
aptlizer Diameter mm (in) 19 (0.75)

Shock absorbers Cylindrical double-acting, low-pressure gas charged
Identification color Red
Wire diameter mm (in) 10.8 (0.43)

Coil springs Coil inner diameter mm (in) 83 (3.27)
Free length mm (in) 282.5 (11.12)
Coil number 5.91
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l Item Specifications
. | Rear suspension
Type Double-wishbone
" Type Tarsion bar
Stabilizer Diameter mm (in) 12 (0.47)
Shock absorbers Cylindrical double-acting, low-pressure gas charged
ldentification color Blue
Wire diameter mm (in) 10.1 (0.40)
Coil springs Coil inner diameter mm (in) 83 (3.27)
Free length mm (in) 339.5 (13.37)
Cail number 7.68
Wheel alignment
. mm (in) 3 = 3(0.12 £ 0.12)
Total toe-in degree 0518 = 18
Front wheel . . Inner 37023 + 2°
alignment* 1 Maximum steering angile Outer 30930 £ 20
(Uniaded™”) Camber angle 0°24' + 45'*%
Caster angle 4926 x 45'*3
King pin angle 11020
Rear wheel T mm {in) 3 = 3(0.12 = 0.12)
alignment Total toein degree 0°18 = 18
(Unladed™?) Camber angle —0°43' = 30'*?

*1 Eyel tank fll radiatacronlant aad annipn.oll at.specifind lavrl.2ed snare tira _iagk..and, tnals.dn. dasicnsted nogitinn.
*2 Difference between left and right must not exceed 1°.
*3 Difference between left and right must not exceed 1°30".

. T. BODY ELECTRICAL SYSTEM

Item

Wattage (Bulb trade number)

Instrument cluster lamps

Beam 3.4
Turn (LH and RH) 3.4
llumination 3.4
Brake 1.4
Charge 1.4
By, =fiedare L _ e b T T N I 10 i ~
_"j Rear fog B | o 14 )
— Retractor 14
Anti lock 1.4
Washer 12
Exterior lights
Headlights 60/55
Front turn signal 21
- ) Side turn sinal liahts_. ... R
21 Rear turn signal lights
21/5 Stop/taillights
21 Back-up lights
18.4 High-mount stoplight
5 Interior lamps
Ilumination lamps
3.4 Ash tray
1.4 Heater control switch panel
1.4 Hazard switch
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STANDARD BOLT AND NUT TIGHTENING TORQUE

Diameter Pitch udl 6T 8T
mm (in) mm (in) N-m m-kg ft-b N-m m-kg ft-lb N-m m-kg ft-lb
6 (0.236) 1(0.039) | 42—6.2 [0.43—063) 3.1—4.6 | 6.9—9.8 | 0.7—1.0 | 5.0—7.2 |7.8—11.8| 0.8—1.2 | 5.8—8.8

[ 8031 11.2L (0.049)(9.8 ~14.71 1.0—1.5 |72 108) 16 23 )} 1.6-23 | 1217 18—26 | 1.8—2.7 | 13—20
10 (0.394) |1.25 (0.04Y)] 2U—2b | cU—ey | 1% Z) | oi—d0 |00 271 oo 27 128 2+ laz as !l or an
12 (0.472) { 1.5 (0.059)( 3450 | 3.5—5.1 | 2537 55—80 | 56—8.2 | 41—59 | 63—93 | 6.4—9.5 | 46—69
14 {(0.551) | 1.5 (0.059) — - — 75—103 |7.7—10.5] 56—76 |102—137| 10—14 | 75—101
16 (0.630) | 1.5 (0.059) — — — 116—157| 12—16 | 85—116 |156—211| 16—22 |115—156
18 (0.709) | 1.5 (0.059) — — — 167—226| 17—23 |123—166]221—299| 23—31 |163—221
20 (0.787) | 1.5 (0.059) — — — 231—314] 24—-32 |171—231]308—~417| 31—43 |227—307
22 (0.866) | 1.5 (0.059) — — — 314—423| 32—43 |231-—-3121417—564] 43—58 |307—416
24 (0.945) | 1.5 (0.059) — — — 475—546| 41—56 |298—403)536—726| 55—74 |396—536
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ST SPECIAL TOOLS

licate the degree of importance of each tool.

le for performing operations satisfactorily, easily, safely, and

N Nl TPy ~nla
TViICT Shops hava thess toals

ols ranked A, but all service shops should have them to per-

of several tools, check the List in the Parts Catalogue
 duplicated in other sets you may already have. If they
er only those new tools that are needed.

05USTX-002

{

The letters A and B in the priority column in
A.....Indispensable

The tools ranked A in this list are indispensal
efficientiy. it 1$, NEr&ivie, duvisauis ihat &i 3
B.....Selective

The tools ranked B are not as necessary as t«
form repairs more easily and efficiently.

Note

¢ When ordering tool sets that consist
to make sure that some tools are no

" are, instead of ordering the set, ord
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ENGINE
TOOL NUMBER TOOL NUMBER
& DESCRIPTION PRIORITY ILLUSTRATION & DESCRIPTION PRIORITY ILLUSTRATION
49 0107 680A 49 LO12 0AO /
Engine stand A installer set, A e g @ ®
valve seal & ®
valve guide o®
49 E301 060 49 LO10 1A0
Brake, ring gear A Hanger set, A
engine stand
49 0636 100A 49 B012 0A2
Arm, valve spring A Pivot A
lifter
49 B011 102 49 B012 005
Lock tool, A Remover & A
crankshaft installer, valve
guide
49 §120 710 49 0221 061A
Holder, A Remover & B
coupling flange installer, piston
pin
49 9200 145 49 S120 170
Adapter set, A m @ Remover, valve A
radiater cap seal
tester
49 G014 001
Wrench, oil filtter A — — —
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SPECIAL TOOLS

CLUTCH AND MANUAL TRANSMISSION

TOOL NUMBER

TOOL NUMBER

& DESCRIPTION PRIORITY ILLUSTRATION & DESCRIPTION PRIORITY ILLUSTRATION
| ag ceon 2o % 49 1285 071
Centering tool, A Puller, bearing A —n@d:‘m
clutch disc
49 0259 440 49 0187 451A
Holder, A Guide, interlock B
mainshaft pin assembly
49 1243 465A 49 0862 350
Wrench, main- A Guide, shift fork B
shait locknut assembly
49 0636 145 49 0500 330
Puller, A Installer, bearing A
fan pulley boss
49 0839 425C 49 0305 430
Yullersset, : = - A " Pushe:, . maine =~
bearing drive shaft i &
49 HO17 101 49 0710 520
Hook A %% Puller, bearing
49 0180 321A 49 B025 0AO @ )
Installer, main A Installer, dust seal
drive gear
bearing w
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| ‘ DIFFERENTIAL

TOOL NUMBER

TOOL NUMBER

& DESCRIPTION PRIORITY ILLUSTRATION & DESCRIPTION PRIORITY ILLUSTRATION
49 N027 001 49 U027 003
Gauge block A Installer, oil seal A
49 N034 213 49 F027 005
installer, rubber A Attachment A v
bush ¢62 V
49 M005 561 49 HO33 101 /@\
Hanger, A Remover, bearing A -
diff. carrier v
49 H027 002 49 F401 331
Remover, A Body A
bearing
49 8531 565 49 F401 336B
Pinion model A Attachment B A @
49 0727 570 49 F401 337A
Gauge body, A Attachment C A @
pinion height
49 B0O1 795 49 0259 720
Installer, oil seal A Adjustment B

wrench, side

bearing
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SPECIAL TOOLS

FRONT AND REAR AXLES

TOOL NUMBER

TOOL NUMBER

& DESCRIPTION PRIORITY ILLUSTRATION & DESCRIPTION PRIORITY ILLUSTRATION
4u ove 103 — 49 G030 727
Puller, wheel hub A Attachment A A
49 F027 007 49 G033 102
Attachment A — Handle A
72
49 F027 009 49 V001 795
Attachment A Installer, oil seal A
968 & ¢77
49 G033 107 2\
Installer, dust A (k — — —
cover NN
STEERING SYSTEM
TOOL NUMBER TOOL NUMBER
& DESCRIPTION PRIORITY ILLUSTRATION & DESCRIPTION PRIORITY ILLUSTRATION
49 0118 850C 49 1232 670A
Puller, ball joint A Gauge set, A
power steering
49 1243 785 49 HO02 671
Installer, dust A \ Adapter A
boot
49 B032 302 49 B001 605
Adapter A mm@:a % Caster camber A

gauge adapter
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‘ STEERING SYSTEM (CONT'D)

& DESCRIPTION & DESCRIPTION

. TOOL NUMBER | pbRioRITY |  ILLUSTRATION TOOL NUMBER | ooi0RITY |  ILLUSTRATION

49 D032 304 49 F032 303

Handle ﬂ
IR | 148 NO32 303 -
| . ,
A ! |lnstaller body, oil :| S R (R Remover body, -
iseal & Pearing ;| [M‘ ‘ bagkup'ﬁng,&,ou
e o Qe e se TECCCEEEEEEEEErren I‘I‘
| | """ :
! 49°D032 302 | b .- | 49 D032 307 . -
A Attachment A | Remover, oil seal
& bearing
49 N032 302 49 D032 303
P “Quitts; ol sea’ A % Adacinmem®
! i e
49 N032 304 49 N032 301
A Protector, oil seal A Protector body,
oil seal
49 G032 319 ‘ . 49 N0O32 305
A Adapter A S% % Protector, backup
-7 Q ring & oil seal
J U '
49 D032 313 49 G032 317
A Seal ring former A Hose
49 D032 305 49 D032 306
A Remover, oil seal A Support block
& bearing ‘
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SPECIAL TOOLS

STEERING SYSTEM (CONT’D)

TOOL NUMBER

TOOL NUMBER

steering pump

& DESCRIPTION PRIORITY ILLUSTRATION
AU 1A Rip A\w“—___'_:""
Protractor A @}
49 D032 315

Seal ring former A

& guide

49 B032 305

Holder, power A

BRAKING SYSTEM

TOOL NUMBER

(ABS)

& DESCRIPTION PRIORITY ILLUSTRATION
49 0221 600C
Expand tool, disc B
brake
49 F043 001
Adjust gauge A
49 B043 001
Adjust gauge A
(ABS)
@
49 B043 003 O
Lock tool, turning A Z

&
S

& DESCRIPTION PRIORITY ILLUSTRATION
49 D032 310 /\\
Protector, pinion A
shaft
49 HO032 321A
Hexagon wrench A
TOOL NUMBER
& DESCRIPTION PRIORITY ILLUSTRATION
49 0259 7708
Wrench, flare nut A @: @: @
49 H026 101A

>
Installer, sensor A /
rotor (rear)
49 B043 004
Wrench, socket A

(ABS)
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‘ FRONT AND REAR SUSPENSIONS

TOOL NUMBER

TOOL NUMBER

thermometer

V-ribbed belt

& DESCRIPTION PRIORITY ILLUSTRATION & DESCRIPTION PRIORITY ILLUSTRATION

49 G034 1A0 49 0727 575

Compressor, coil A Puller, ball joint A

spring

49 0180 510B 49 HO28 301

Preload, B Installer, dust A

attachment boot

49 NO28 201 49 0208 701A

Support block A Air out tool, boot B — 1 D

49 B034 201

Support block A — — —

CHECKERS AND OTHER EQUIPMENT

TOOL NUMBER TOOL NUMBER

& DESCRIPTION PRIORITY ILLUSTRATION & DESCRIPTION PRIORITY ILLUSTRATION

49 N018 001 49 G018 904

Adapter harness A Sheet A

(Igniter checker) (Engine signal
monitor)

49 B019 9A0 49 HO18 9A1

System selector A Self-diagnosis A
checker Fuw

49 0839 285 49 9200 020

Checker, fuel and A Tension gauge, B

ST-9



ST
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CHECKERS AND OTHER EQUIPMENT (CONT’D)

TOOL NUMBER

TOOL NUMBER

(For ECE)

(For UK)

& DESCRIPTION PRIORITY ILLUSTRATION & DESCRIPTION PRIORITY ILLUSTRATION

3 0200 165 49 0187 280
| 43 0200 16 /ée\\m

Tester, throttie A \/ Gauge, oil A

sensor | pressure

49 9200 166 49 1.018 901

Adapter, throttle A Injector checker A

sensor

49 0305 870A ﬂ OD 49 9200 162

Too! set, window A Engine signal A

‘ nm] monitor

49 G018 903 49 F018 002

Adapter harness A Igniter checker A

(Engine signal

monitor)

49 G050 1A0 49 9200 164

Remover, sealant A ABS tester A

49 N066 001 49 HO66 003

Harness, adapter A Harness, adapter A
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