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SAFETY NOTICE

CAUTION

ALL SERVICE AND REBUILDING INSTRUCTIONS CONTAINED HEREIN ARE
APPLICABLE TO, AND FOR THE CONVENIENCE OF, THE AUTOMOTIVE
TRADE ONLY. All test and repair procedures on components or assemblies in
non-automotive applications should be repaired in accordance with instructions
supplied by the manufacturer of the total product.

Proper service and repair is impertant to the safe, reliable, operation of all motor vehicles.
The service procedures recommended and described in this publication were developed
for professional service personnel and are effective methods for performing vehicle
repair. Following these procedures will help assure efficient economical wvehicle
performance and service reliability. Some of these service procedures require the use of
special tools designed for specific procedures. These special tools should be used when
recommended throughout this publication,

Special attention should be exercised when working with spring or tension loaded
fasteners and devices such as E-Clips, Circlips, Snap rings, etc., as careless removal
may cause personal injury. Always wear safety goggles whenever working on
vehicles or vehicle components.

It is important to note that this publication contains various Cautions and Warnings.
These should be carefully read in order to minimize the risk of personal injury, or the
possibility that improper service methods may damage the vehicle or render it unsafe, Iris
important to note thae these Cautions and Warnings cover only the situations and
pracedures Chrysler Corporation has encountered and recommended. Chrysler Corpora-
tion could not possibly know, evaluare, and advise the service trade of all conceivable
ways that service may be performed, or of the possible hazards of cach. Consequendy,
Chrysler Corporation has not undertaken any such broad service review. Accordingly,
anyone who uses a service procedure, or tool, that is not recommended in this publication,
must assure oneself thoroughly thar neither personal safery, nor wehicle safety, be
jeopardized by the service methods they sclect,

WE SUPPORT
VOLUNTARY MECHANIC THE pry =
CERTIFICATION SERVICE A e

THROUGH PROFESSIONALS

SERVIGE
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FOREWARD

This manual has been prepared as an introduction
1o the specifications, features, construction and
functions of the newly developed STEALTH.
Please read this manual carefully as it will be of
assistance for service and sales activities,

Please note that the service manuals are also
avallable and should be used in conjunction with
this manual.

All informatinn, illustrations and product
descriptions ¢ontained in this manual are current
as at the time of publication. We, howewver,
reserve the right to make changes at any time
without prior notice or obligation.

CHRYSLER
CORPORATION

Chrysler Corporation reserves 1the nghl 19 rmake changes in design
of to make additions to or improvemems in 15 products without
impasang aney abligations upon atself to insiell them on its products
previoushk manuiasturad.

o 1990 Mitsubishi Motors Corporation Printed In Japan
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MODEL INDICATIONS

Turbo:
MNon-Turbo:

The following abbreviations arg used in this manual for classification of model types.

T  Indicates the manual transaxle, or models equipped with the manual transaxle,

AT Indicates the automatic transaxle. or models squipped with the automatic transaxie,

MPt:  Indicates the mukti-point injection, or engines equipped with the multi-point injection,

DOHC: indicates an engine with the double overhead camshaft, or a model equipped with such an engine,
Indicates an engine with turbocharger, or a model equippad with such an engine.

Indicates an engine without turbocharger, or a model equipped with such an ergine.
FWD: Indicates the front wheel-drive vehicles.
AWD: Indicates the all whesl-drive vehicles.

HOW TO READ A CIRCUIT DIAGRAM

Circuit diagrams are prepared as follows using these

syrnbols:

The current flow at the goition
kay positions “ACC", "ON™ and
“8T" ia shown combinad.

Be sure to trace the appropriate
circud depending on the igniticn
key position.

Connectors
A : Fermnale connector
T~ ¢ Male connector

Dashed line indicates
that the two symbols
are the same connector.

NOTE

For specific details concarming the interpretation of
circuit diagrams, refer to the separately bound
Service Manual,

This symbal indicates connector
for equipment {male connector is
used a2 an intermediale Connac-
tor} vieswerd frorm in Front of the
terminal (eonnector connaclion
surface).

Connector lor equip-
rrend with atlached har-
ness

Conneclor inserted
diracty into equipmeant

These symbaols show the input to
and cutput froen [direction of
current flaw 1o and.from) an
electronic control unit.
{4 indicates that currant flows
uprwad. Input
amd
[mput  Chulpul  output

D N
VoA 4

W

Terrmnal No.

Arraw endcates direction of
current flow.

In this particular case, currang
flows in both directions.

Harness splice wherg
wira colour or wine dia-
meter changes




UNITED STATES

b CHRYSLER
CORPORATION

The special service tools referred to herein are required for certain service operations. These spectal service tools
or their equivalent, if not abtainable through a local source are available through the following qutlet.

32615 Park Lane, Garden City, Michigan 48135, U.S.A.
A TRIANGLE SPECIAL PRODUCTS GROUP

{MILLER SPECIAL TOQOLS)
DIVISION OF THE TRIANGLE CORPORATION

Telephone (213) 522-671 FAX (313) 522-6505

CANADA

ﬁcumrsn.sn

The special service tools referred to herein are required for certain serviee operations. These special service tools
or their equivalent, if not obtainable through a local source are available through the following outlet,

C & D Riley Enterprises Ltd., P.O. Box 243, Amherstburg, Ontario N9V 274
Telephone {519) T36-4600 FAX (513) T36-8433

INTERNATIONAL

CHRYSLER
INTERNATIONAL

The special service tools referred to herein are required for certain service operations. These special service tools
or their equivalent, if not ohtainable through a local apurce ave available through the following outlet.

32615 Park Lane, Garden City, Michigan 48135, U.S.A.

( TRIANGLE SPECIAL PRODUCTS GROUP
(MILLER SPECIAL TOOLS)
- DMVISHON OF THE TRIANGLE CORPORATION
Telephone (313) 522-6717 FAX {313) 522-6505
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GENERAL - Technical Features

TECHNICAL FEATURES Auocasn
EXTERIOR

Dynamic sports car proportions with wide iread
and tight interior,

GoFODEs

OoFOO24

Mo, Features
1 The forward passenger compartment looks like a capsule, using glass with complex curves.
i Sports car proportions and superior aerodynamic characteristics matched with a super organic surface.
3 17" aluminum wheel and wide tread tire 1o create the image of a high performance sports car_w
<DOHC-Turbo=
4 Sﬂlg;ge soft-face burmper fwith built-in burnper absorber) that gives the feeling of being one unit with the
5 : gnl::p—up type headli?hts with optical horn |ens.
ack painted h ight hoods characterize the front face,
& a-dimensienal tail light characterizes the rear corners.
7 Boomerang type rear spoiler to match the asro form.
8 Rear pillar that i1s elegant and creates an asrodynamic image.
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INTERIOR

Interior that creates a real feeling of a cockpit
canternng around the driver.

a0F0034

0-3

MNa.

Features

An instrument panel that emphasizes a fesling of closeness.

Round 3-mester arrangement that produces a sporty image.,

Easy-to-see goggle type meter cluster.

Full round door trim that seems to be ong unit with the instrument paned,

Superior sporty type front seat (8-way power seat) that gives a feeling of support.

High, wide and large fioor console.

e 0 T2 O 2 N S o I ) )

Sporty steering wheel with built<in air bag.
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ENGINE

There are three types of engines for the
STEALTH; 3.0L SOHC engine, 3.0L DOHC Non-
Turbo engine and 3.0L DOHC Twin-Turbo/Twin-
Intercooler engine.  All three features high
performance, low vibration, low noise and low fusl

GENERAL - Technical Features

consumption. The 3.0L DOHC Twin-Turbo/Twin-
Intercooler engine, in particular, is ideal for & high
performance AWD sports car because of its
overwhealming power,

SPECIFICATIONS
Enging model Drisplacemeant Max. output (SAE net) Max. torque (SAE net)
ec [cw. ind HPfrpm ft.Ibs frpm
BG72-50HC 2072 181.4) 164/5,500 185/4,000
BG72-00HC (Mon-Turba} | 2072 {181 .4) 222/6,000 201/4,500
8G72-D0OHC (Turbol 2972 0181.4) 300/6,000 307/2,500
FEATURES

to high speed.
fuel injection.

<DOHC-Turbo>,

High performance and low fuel consumption
=  The roller rocker arm reduces the valve-actuation torque as well as fuel consumption.
* Variable induction control systermn <DOHC MNon-Turboz for flat torque performance from low speed

+ |mproved response and fuel consumption have been achieved by electronic control multi-peint
+ Electronic control of fuel purmnp fusl discharge for high response and low fuel consumption

*  Overwhelming acceleration due to combination of the twin-turbocharger and twin-intercoocler.
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Quiet operation

= Moise and vibration have been decreased by the adoption of roller rocker anms.

Moise ganerated by the valve mechanism has heen dacreased by the hydraulic auto lash adiustars.

*  Both powerful exhaust sound fitting a high performance vehicle and quietness due to the active
axhaust systern <DOHC-Turbox,

+ Heduction in noise and vibration by improving the rigidity of the cylinder block.

+ Vibrations have been decreased by the adoption of bearing caps with beams which incraase the
rigidity of the crankshaft support points.

+  Major reduction of vibration when shifting and a mild acceleration feeling due to use of total control
betiwveen the automatic transaxle control unit and engine control unit.

* Reduction in vibration due to the use of a crankshaft pulley with torsion damper and. because of that,
improvement in the durability of the belis <DOHC=,

-

Serviceability

»  Complete self-diagnosis functions,

Enhanced reliability through the adoption of gold-plated connector terminals.

Use of an auto tensioner achieves maintenance-free, autormatic adjusiment of timing bek tension.
|Jse of the auto-lash adjusters achieves maintenance-free, automatic adjustment of valve clearance.
The 3-coil ignition system without a distributor supplies sufficient ignition energy even during high
spead operation.
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<6G72-DOHC {Non-Turbo) >

Fuel injection

Two spray injector for injection
with ideal timing due to use of
high perfermance rmicrocomputer,

New intake systam
Yarmabte induction contral
1o generate powerful torque
over the entife range.

lgnition equipment
Distributorless 3-coil igniticn
method for sufficient ignition
anergy in the high rpm rangs.

# | Combustion chamber
Combustion chamber with
syuish area for high
combustion afficiancy,

lgnition equipment
Platinurn plugs for
outstanding durability

Moving valve construction p
¢ Foller rocker arm with minimun
friction loss in the moving valve

Crankshaft pulley

system. Fulfay with torsional damper
“ Aul;_n-lash adjuster to achiave faor minimum treansmission
maintenanca-frea, of wibration.

ALtd tensioner that aliminates the
need to adjust tension of timing

belt and reduces noise. O0OFOC40

Variable Induction Contral System . _
It greatly improves tarque at mediurm speed and the driving feeling by gradually opening the induction
controf valve whan the engine is running at medium rp aecording to the increase in enNging fEm.

Low spaad rpm

i i, | o
Induction control salva . e 4 =—High spead rpm

Induction control valve
position Sensor

Engine
control
it

FIMOIOE
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<6G72-D0OHC (Turbo}>

Fuef injection

microcomputer.

Two spray injector for injection with ideal
tirning duea to use of high pertormence

lgnition equipment
Distributorless J-coil ignition
rrathad for sufficient ignition

Combustion chambar
Combustion chamber with
squish area for high
combustion afficigncy

gnergy in the high rpm range,

lgnition equipment
Platinum plugs for
gutslanding durability,

Moving valva construction

FRaller rocker arm with minimwm
friction logs in the moving valve
systam.

Autg-lash adjustar to achiave
maintanance-frae.

Twin-turbocharger
Compact, lightweight, high
afficiency turbocharger with
cutstanding turbo responsg
and ideal turbo fesling from
lows speed to tugh speed,

Crankshaft pulley

Pulley with torsional
darmper for minimum
transmisson of wibration

Auto tensioner
Auto tensioner that eliminates
thé need to adjust tension of

tming belt and reduces noise,

QOFG02

Twin-turbocharger and Twin-intarcoolar
Turbocharger [L.H.)

Turboeharger (R.H.}

tntercooler (R.H.)
Front

Intercooter (L.H,)

FIMDIOr
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GENERAL ~ Technical Features

TRANSAXLE
W5MG1 TYPE MANUAL TRANSAXLE

The WEMGT type manual transaxle is a full-tima
AWD manual transaxle made by GETRAG® and

T.

newly developed to match the high output and
high torque of the 6G72-DOHC (Turbo} engine.

Sportier driving is possible by using a center
differential methed with viscous coupling for
distributing (front 45: rear 558} front and rear
torgue unevenly.

. A double-cone synchronizer for 1st and Znd

speeds and a reverse synchronizer are used
and, in addition to sure shifting perfarmance,
the shift feeling is also improved.

TFREH 18

. Low vibration and low noise are realized by

the use of high precision gears and high
rigidity shaft.

GETRAG is a special West Germany
manufacturer and devalops and manufacturas
high performance transaxles especially in
Eurcpe.
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nical Features

ACTIVE EXHAUST <Turbo>

Active exhaust is an axhaust systern that can be
switched betwsen two modes by operating the
mode changeover switch; the normal mode for
improved power performance and fuel

Changecwver valve

Main rmuffler

>
=t

From
angine

=
=

Control
nit

Wirs

Actuator
(DC motorl

[
|
| CEFOD40
* Mode changaowver switch

* Engine rprm
+ Throttle cpening degree

CLUTCH BOOSTER <Turbo>

A 4" single type clutch booster is used to raeduce
the force needead to depress the clutch pedal.

Ajr intake

Clutch booster

consurnption, and the silent mode for improved
silence in the low rpm rangs.

Furthermore, the exhaust has a real powerful
sporty sound.

Normal made thangemr valve
I [
.-——i-— -.\HT mp
- ew =
— LT
Silent mode Main muofflar
/I - m
. ¥ P g
R —
- A -
[ | v

GEFDOY

plenum .
Release cylindar

Yacuum tank

Clutch padal

BT

Ay
T T Ll

ke
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CHASSIS
<AWD:=>

Stesting
A compact, lightweight integral type rack and pinion type powear steering for outstanding steering rasponsa,

Tilt stearing construction for ideal stearing position.
SRS built into the stesring wheel to protect the driver.
d-whesl steering system (W3] for improved stabality in the madium and high speed ranga.

Powver steering aif pump
Qil resarvaoir

Control valve

Rear wheal oil purmp

Front Suspension

= ‘Vary lightweight and rigid McFherson
strut typs independent suspEnsion.

= Off-zet coil spring for comfortable ride.

* Anti-diving geometry for outstanding
stability.

» Negative offset geometry for supearior
stability whan braking.

+ Electronic control suspension (ECSH for
both driving stability and riding cormfort. | 4

* |iguid filled bushing to reduce noise.

Stabitizer bar

Lovwar arm QOFa0ad
Frant Axle
= BJ-TJ) type coanstant velocity joint with high transmission efficiency and minimum vibration and
MoISe.

= Isometric drive shaft for reduced vibration, noise and torgue steer. ) _
* A unit ball bearing consisting of the hub and bearing for good serviceability and litle rolling

resistanca,
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Brake
N-arrangerment of lines that B43 inch tandem brake Rear drum-inventilated dize
maintams balanced braking Emﬂer Ergdmg;ha brake with built-in p.al'i:ingl
in front and rear aven if the P ok maian, eSS brake and featuring good
hydratilic system is lost. the brake padal. braking stability,

d4-wheel anti-lock braking
systern (4ABS) usin

4-sonsof, 2-channal lock
rmethod.

Face-to-face and differant diamater
-Irpistnn fromt ventilated dise brake
weith stable braking force and good
braking feeling.

Duat proportioning valvs
for contral of rear wheel braking,

HFEOOM

Trailing arm

Rear Suspansion

* [ouble wishbone type independent suspension for
outstanding riding comfort <AWDS,

* Elactronic contral suspension (ECS) for both stabla

handling and riding comiart,

Stabilizer bar

Lower arm OFMZ3

Rear Axle

= BJ-TJ type constant valocity joint with high
transmission efficiency and rainimurm vibration and
M Se.

* Viscous coupling type limited-slip differantial.

Prapeller Shaft

* J-section 4-joint typa propelar shaft with two center bearings.

¢ Rébro joint to asbsorb lengthwise and angular change and prevant transmission of
vibrations.

* Anti-vibration type propeller shaft rear propeller shaft) to reduce vibration and noise from
the drive tramn,
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<FWD>

GENERAL - Technical Features

Stesring

+ Light, compact integral type rack and pinion type power steering with outstanding steering
rMAasponze.

« Tilt steering mechanism for ideal driving position.

¢ SRS is built into the steating wheel 1o protect the driver.

Front Suspension
Vary light and rigid McPhersan strut type ndependant

*

L I

SUSpENSIoN,

Large diarater offset coil spring for superior riding comfort.
Anti-diving gesormetry for outstanding handling stability.
Megative offzet geometry for outstanding bBraking stability,
Electronic control suspension [ECS) for hoth stable handling
and ricing somiort.
Liquid filled bushing for improvad handling stabilty and riding

comfaort,

Front Axle

s Jsomatric drive shaft for reduced wibration, noise and tarque
STREF.

« BJ-TJ type constant valocity joint with high transmission
afficiancy and minimurm vibration and noisa.

» Angular contact ball bearing for good serviceability and |ittle
rgling resigtance.
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Brake
7+8 or 849 inch tandem brake
I-arrang_ament of linas booster 10 reduce forea
E}:;i:.na'iwﬁfirgit gﬂ;nﬁaﬁ H;Eddid to deprass brake FlE;ar dr_urr)-:in-uarjﬁlﬂtad disc brake
sven if the hydraulic Fasturing 5008 braing. Sl

systam 15 |lost,

Anti-lock braking system (ABS)
using 4-sensor, 3-channeal lock
methiod,

Crual prgmr‘[igning valva for control of : 2piston front 'I.I'EI'I-HIIEItEd disc brake with stable braking
rear whael hrakin.& 'I:EITI.'.FE ﬂﬂd gﬂﬂd bﬁlk.lng iﬂﬂliﬂg.

14F00ED

12F0112

Raar Suspansion

+ Newly developed multiHink type suspension that combines the features
of the dcgubia wishbong type suspension and tralling arm type
SUSPENSICN.

* Tos control during suspension stroke for both stable handling and riding
comfort.

¢ Elactronic control suspension (ECS) for both stable driving and a
comfortabla ride.
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SUPPLEMENTAL RESTRAINT SYSTEM (SRS)

SRS is a system that works with the seat belt and driver when a shr.:_-ck that is owver the dqsign uqtue
is designed as auxiliary egquipment to the seat (deceleration G} is added to the entire vehicle
belt. from the front.

It only functions to protect the upper body of the

_—— SRS warning fight

| —

13R0TOT

Knes protector 19F I8

L
-r .
=iy, i
: 1BFO1I5
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SMALL AMOUNT REFRIGERANT SYSTEM (AIR CONDITIONER)

In order to protect the ozone layer, the small
amount refrigerant system was developad by
improving the structural

conditioner, making it more compact, ete. in order

Partition
plate

Multi-flow typa
compact condensar

d-ayer type hose to reduce refrigerant
p&rmeam in the rubber hose

Resin layer Reinforcement
{rivlon) layar

Inner rubber Quter rubber
layer layar ——

to reduce as much as possible the amount of
chloro-fluoro cerbon used as the refrigerant in
parts of the air automobile air conditioners,

Bearing

Lip seal

CIMPrassor
shaft

Lip seal type bearing air conditioner
compressor

20H009%

Sight glass

Bubbile

Aeceiver with bubble prevention cover to control
bublding in the receiver by using a cover
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THEFT-ALARM SYSTEM

To make the vehicle theftproof, this system is so
designed that the headlights go on and off and the
horn is sounded intermittently for about three
minutes when the locked door, hood or liftgate

has been forced open without using a key.
Furthermore, the starter circuit is interrupted so
that the engine may not be operated, making the
vehicle thaftproof.

About 20 seconds after all doors are closed and
locked, the liftgate is closed, and the hood is
closed = SYSTEM ARMED

Unauthorized

_.

{._} Mormal starting

A door, liftgate or hood 15 broken to

Horn Eﬂundﬂ -5:"'1- ‘B GPEH s ALAHM ACTI“ATED

" ‘I)Engina is disabled and will not start.

=== ALARM DEACTIVATED
(SYSTEM DISARMED)

BFOZE5
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Ny VEHICLE IDENTIFICATION oy
VEHICLE IDENTIFICATION NUMBER
LOCATION
- The vehicle identification number (V..N.} is located on a plate
attached to the [eft top side of the instrument panal.
VEHICLE IDENTIFICATION CODE CHART
PLATE
19FO073 All vehicle identification numbers contain 17 digits. The
vihicle rumber is a code which tells country, make, vehicle
type, atc,
v
o DRIVER AIRBAG A
JB3IXD44B1MYOO0O0OO1
151 2nd 2rd 41 1 Gihn ! Tth #ih it 1(Hh 11th 12th ig 17th
Cigi Dign Dt Cigit Digit i Digit Digie Ot Cagel Cigix Chigits
Country iiake wehice Chhers Piic Body Enging | “Checi}  Muodel Pranit Serial
type clang digits yaar numiar
e B Daafge IFPassenger | X-Driver 4-High 4-3 door B-3.0 13er 1 bA-18E Ydagoya Q00001
Lar Air Bag, SFremum Hetchback] {581 4 cyint * “fear Plari 1]
Passanger E-Staabh | 7LIkimate EDOHC-MFH 3 3g3g09
Margal AN C-3.00 Brar .
Leai Bap (87,4 cuin| .
OOHC-WPR
Turbol :
£-9.0 liter 2]
{187.4 £u.inJ X
[SOHC-hAPI
MOTE

* "Check digit' means a singte nurmber or letter x used o verify the accuracy of transerption of vehicla wentification number.
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VEHICLE IDENTIFICATION NUMBER LIST

VEHICLES FOR FEDERAL

GENERAL - Vehicle Identification

Y.ILN. lexcept sequence numikrd | Brand Engine Displacement hModel Code
JBIRDA4AS]| (MY Dodge Stealth 3.0 liter 1814 cu, ind Z1AMNHELZ2D
- <FWD = [SOHC-MPI] Z11AMRHEL2D
JBIXDS4B[ MY 3.0 iter (1814 ¢u. in) Z11AMNXML2D
[DOHC-MPI) Z11AMRXMLZD
Z1TAMNPMLZD
Z11AMRAPML2D
JBIXE7AC[ MY Dodge Stealth 3.0 liter (181.4 cu. in.) Z15AMNGFLZD
<AWDe [DOHC-MPE-Turbo] Z16AMMNGFLZD
VEHICLES FOR CALIFORNIA
V..M. {except sequence number} | Brand Engine Displacement Model Code
JB3XD445 D MY Dodge Stealth 3.0 liter (181.4 cu in.} Z1TAMMNHELZD
<FWD> ISOHC-MPI] ZNAMRHELZD
JB3XDBAB[_|MY 3.0 liter (181.4 cu. in.} Z11TAMNXMLYD
IDOHC-MPI Z11AMRBRXMLTD
Z1TAMNPMLTD
Z11AMRPMLTD
JB3xE7ac [ My Dodge Stealth 2.0 liter {181.4 cu. in} Z15AMMNGFLD
<AWD= IDOHC-MPI-Turko] Z1BAMNGFLTD
VEHICLES FOR CANADA
VLN, lexcept sequence nurmber) | Brand Engine Displacement Model Code
JB3IXD345 DM'\" Dodge Stealth 3.0 hter (1814 ¢u. in) ZT1AMMHELZD
<FWD> [SOHC-MPI) Z11AMRHELID
JB3xXDB4B[ MY 3.0 liter {181.4 cu. in) 211AMMNXMLID
[DOHC-MPI Z11AMRXMLID
Z11AMMPMLID
. Z11AMRPMLID
JB3XE7AC [ MY Dodge Stealth 3.0 hiter $187.4 ¢u. in ) Z1BAMNGFL3D
<AWD > [DOHC-MPI-Turbol Z1BAMNGFLID
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VEHICLE INFORMATION CODE PLATE

(T,
—5 FITSUBIGH] Vehicle information code plate is riveted onto the bulkhead
gyl 1 in the engine compartment.
f‘mﬁﬁ"f':ﬁ*ﬁ*wfz Theé plate shows model codse, engine model, transaxle
e E:&-.—-a"'rs model, and body color code.
TR S e e e = 4
e STEETEESEE e ) — g 1. MODEL Z11AMN HEL2D
Model series
Vehicle mods!
ORI
2. ENGINE 6G72
I Engine maodel
tho
e ) | 3 EXT CAG |
Exterior code
= T 4. TRANSAXLE
m Transaxle model
5. COLOR, R25 87V 03V
INT OPT ~ T—Equipment code

Interior code

Extarior color code

CHASSIS NUMBER

STAMPING LOCATION

The chassis number is stamped on the top center of the
firewall located in the engine compartment,

CHASSIS NUMBER CODE CHART
z10a My 1O OO E]

Refar to 10th thru 17th digits of
V.LN. plate.

Indicates STEALTH series.
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GENERAL - Vehicle |dentification

A

ZJ

following:

ENGINE MODEL STAMPING

1. The gngine model number is stampead at the front side
on the top edge of the cylinder block as shown in the

VEHICLE SAFETY CERTIFICATION LABEL

1. The vahicle safaty certification label is attached to the
face of the left door pillar.
2. This label indicates the month and year of manufacture,
Gross Vehicle Weight Rating {(GV.W.R), Gross Axle
Weight Rating (G.AW.R.) front and rear, and Vehicle
identification Number {V.[.N.).

HODCF-

IO G

Engine model

Enging displacement

672

3.0 liter (181.4 cu, in.}

2. The engine serial nurnber is stamped near the engine

model number, and the serial number cycles, as shown

below,

Engine senal number

Mumber cycling

AADZDT to Y2893

AAD20T = - -
ABOOOT - - - -
BADODT - - --

— AADSDD
— AYS9583
— YY999Y




GENERAL - General Data and Specifications

GENERAL DATA AND SPECIFICATIONS

i = l
I 1 10 0L a(O 1
- 1
> b 8 .
GENERAL SPECIFICATIOMS e
Models STEALTH STEALTH ES STEALTH R/T STEALTH RT
=SOHC= <DOHC > =DOHC> <DOHC>
lterms (Mon-Turkwo} {Non-Turbo) {Turbo)
Vehicle dimensions mim Gin.)
Cwerall length 1. | 4,545 (178.9) 4,545 (178.8} 4,580 {180.3) 4,580 {180.2)
Owerall width 2. | 1,840 {72.4) 1,840 [72.4) 1,840 (72.4) 1,840 (72.4)
Cherall height 3 1,285 (&0 6] 1,285 (B0.E6) 1,285 (0.6} 1,285 {60.6)
Wheelbase 4, | 2,470{97.2) 2,470 1(87.2) 2470 1897.2) 2470{97.2)
Tread Fromt 5. | 1,560 {61.4) 1,560 [61.4) 1,560 (61.4) 1,560 {61.4)
Hear 6. 1,680 {62 .2) 1,680 (62.2) 1,680 (62,2} 1,680 (62.2)
Owverhang Frornt 7. | 1,025 {40.4) 1,025 (40.4) 1,060 {41.7) 1,060 {41.7)
Rear 8 | 1.05041.3) 1,050 141.3) 1,080 (41.3) 1,060 {41.3)
Minimum running ground
clearance mmin) 9 | 148(58.7) 145 {5.7) 145 {5.7} 145 (8.7}
Angle of approach Degrees 10, | 12.2°7 12.2° 12.2° 12.2°"
Angle of departure Degrees 11. | 16.9° 16.9° 16.5° 16.5°
Wehicle waight kg (lbs)
- Curb weights
AT 1,395 (3,075 1,440 (3,175} 1,520 (3,351) 103,770
1.720 {3,792
AT 1,435 {3,164) 1,480 (3,263} 1,560 (3,439) -
Gross vehicle weight rating 1,925 {4, 244) 1,925 (4,244} 1,925 (4, 244) 2,060 {4,519
Gross axle weight rating
Front 1,100 (2,425) 1,100 (2,425} 1,100 (2,425) 1110 4{2,447)
Rear 850 (1,874 850 (1,874 860 {1,874} 940 (2,072)
Seating capacity 4 4 4 4
Engine
Modet Mo, 6G72-1S0HC) BGE72-{DOHC) B6G72-([DOHC) 6G72-{DOHC)
Piston displacement om? leu. in.g | 2,972 {181.4) 2,972 1181.4} 29720181.4) 2,872 {181.4)
Transaxle
hModel Mo. - Type
Manual transaxle FEM33 - FahA33 - FEM3S - WEMGT -
B-speed manual | bspead manual | 5-speed manual | 5-speed manual
Autcmatic transaxle F4433 - 4-speed | F4A33 - 4-speed | F4A33 - 4-speed | -
automatic autormatic autormatic
Fuel system
Fuel supply system Electronic control| Electronic contrel] Electronic control| Electronic controd
multi-point multi-point multipoint riuiti-point
injection Injection injection injection

LLERFATY .
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GENERAL -~ General Data and Specifications

ENGINE SPECIFICATIONS

ltems 6G72 B8G72 Non-Turbo 6G72 Turbo
Type VB0 SOHC WED® DOHC VE0" DOHC
Front Transverse Front Transverse Front Transverse
Number of cylinders B & &
Bore mim find | 91,7 {3.559) g91.1 {3.59) 1.1 £3.59
Stroke mim fin | 76.0 (2.99) 76.0 [2.99) 76.0 (2.99
Piston displacement om3 feu. in) | 2,972 (181.4) 2,972 {181.4} 2,972 (181.4)
Compression ratio 8.9 10 8.0
Firing order 1-2-3-4-5-6 1-2-3-4-56 1-2-3-4-5-6
TRANSAXLE SPECIFICATIONS

Iterms FSh33 WEMG1 F4A33
Type 5-spaad M/T S-speed M/T 4-spesd AT
Gear ratio st 3.090 3.071 2.551

2nd 1.833 1.732 1,488

3rd 1.277 1,103 1000

4th 0,888 0.823 0.685

5th 0.741 .66 -

Reverse 3.166 3.076 2176
Final reduction ratio Transaxle 4,153 3.972 3.958

Transfer - 0.814 -
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2-2 FRONT SUSPENSION -~ General Information
GENERAL INFORMATION

Pertmeter type {crossed parallel) suspension
members arg used in the front suspension to
improve driving stability.

FEATURES
& Reduction of vibration and noise bacause the e Adoption of negative offset geometry for
entire suspension system is elastically outstanding braking stability.
supported by rubber bushings. e Offset coil springs for outstanding riding
¢ Ideal wheel alignment for supenor driving cormfort,

stability and riding comfort.
e Adoption of anti-diving geometry for
gutstanding driving stability.

CONSTRUCTION DIAGRAM

Strut assambly

Stabilizer bar e
Mo. 2 crosgmermber - ..3.“;
Right rember g
=

Mo. ¥ crossmember Left rmamber Lower arrm
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SPECIFICATIONS
Iterns PnD FWD (with ECS) | AWD
(without ECS)

Suspension system

MecPherson strut with coil spring and compression rod type

Camber o=+ 30
Caster 3°B5' + 30/
Toe-in i {in.) O+ 3{0+ 12}
Ceil spring
wire dia. x 0.0. x free length mmi {in.) SOHC — MT 167 % 170 x 301 .5
14.7 x 1702 317.5 (B2 x BB x 11.87)
{58 x 8.68 x 12.50)
SOHC — AT, DOHC — M/T
14.8 x 170 x 322.5
(.58 x 6.689 x 12.70)
DOHC — AT
18.0x 170 x 3310
{53 x 6.69 % 13.03)
Coil spring identification color SOHC — MYT Firik x 1 Blug x 1
SOHC — AT, DOHC — M/T Orange x 1
DOHC — AT Orange x 1
Spring constant Mimm (s fin) 0L 1ENBEL 8 394+ 2 {218+ 11}
Shock absorber
Type Hydraulic, cylindrical | Mydraulic, eylindrical double-
double-acting type acting type
hax. length i {in.} 486+ 3(19.09+ 12) | 486+ 3 (19.09+ 12)
Min. length Finn {in.} 335+ 313191+ 12) | 3356+ 3(13.191 .12
Stroke mm in} 1560 ¢5.97) 150 (5.81)
Damping force
[at 0.3 mfzec. (S84 ft fsec)]
Expansion M (Ibs .} 1,300 £ 170 Hard; 2,650 £ 380 584 £ 79)
(243 £ 37) Medium: 1,660 £ 230 (363 + 51}
Soft: 650 100 {143 £ 22)
Contraction M (lbs.} 550+ 80 Hard: 1,200 + 170 {266 37}
(121 £ 18) Medium: 1,150 £ 170 (253 £ 27)

Soft: 1,000 £ 150 (220 + 33)
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FRONT AXLE Aa2KkaRE
The drive shaft is of the Birfield joint (B.J.}-tripod & Tha knuckle has the whael bearing assembled
joint {T.J) type. This type features high power and the hub press-fitted. The drive shaft and
transmission efficiency and low wibration and hub are splina-coupled {(FWD} .
noise. It has the following features. ® A unit ball bearing consisting of a hub and
B bearing as one unit s used for improved
& Large operating joint angle servicing (AWD) . . .
e Compact size and decreased space ® On models with the anti-lock braking system,
requirements there is a wheel speed sensing rotor on the
hub {(FWD) or on the drive shaft (AWD) to
T.J. , , detect speed of wheel rotation and a speed
¢ Axially slidable sensor on the knuckle.
® Smaller sliding friction
SPECIFICATIONS
: FyWD
Itern SOHC : DOHC  AWD
' MT AT MIT aNT
Hub, knuckle ;
Bearing type - Double row angular contact ball bearing . Unit ball
y . bearing
Bearing 0.0 x1D mmiin} | 84x45{331x1.77) -
Drive shaft -
Joint type Cuter : B.J. B.J. B.J. B.J. B.J.
Innet : T T.J. T, T.J. T,
Length (between joints) x 0.0, -
LH. mm {in) 419 % 26 419 % 26 417 % 26 417 x 26 418 x 26
. (165x1.02) | (165x1.02} | (16.4x1.02) | (164x1.02) | (16.5x 1.02}
R.H. mm lin) 407 x 26 394 x 28 405 x 26 393 %26 391 x 26
o M60x1.02) | (155x1.02) | (159x1.02) | {(155x1.02) | 154 = 1.02}

CONSTRUCTION DIAGRAM

Linit ball baaring

11E001E |

1iFDa

TINDD T
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FRONT SUSPENSION - Electronic Control Suspension {ECS)

ELECTRONIC CONTROL SUSPENSION (ECS)

The slectronic control suspension {ECS) iz 2
systam that automatically switches the damping
torce characteristics of the four shock absorbers,
front and rear, in three steps (SOFT, MEDIUM and
HARDY} in response to driving conditions and the
conditions of the road surface, Itis also passible
to select two modes [TOUR and SPORT)
according to driver preference. The damping

SYSTEM STRUCTURE DIAGRAM

ECS indicatar lght,
bechanical
speed sensor

ECS switch Non-turbos

F.A. shock absorber
(Built-in F.R. position
detaction switch and
F.R. damping force
changeowvar actuatorl

Steering wheel
angular velocity
Sensor

force is changed by commands from the EDS
control unit; the actuator built into the shock
absorbers is activated and the flow of oil inside
the absorbers is variad.

This systam also has a diagnostic function and a
fail-safe function for improved serviceability and
safety.

R.R. shock absarber
{Buiitin AR, position
detaction switch and
R.R. damgping force
changeaver actuator}

ECS controd unit

A.L. shock absorber
{Built-in R.L. position
detection swich and

Elactri¢ Diagnesis .

speed connector A.L. damping force

SN 500 Thratt . G-sansor changeowvar actuator)
rottle position ' Stop light

ML, sangor F.L. shock absorbear 5wit¢hg

{Built-in F.L. position
detaction switch and
F.L. damping force
changeover actuator)

12FO0I6
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FRONT SUSPENSION ~ Electronic Control Suspension (ECS)

MAIN PARTS AND THEIR FUNCTIONS

Farts

Function

hMaunting position

Sensor
ECS switch

G-sensor
speed sensor

Thrattle position sensor
Stop light switch )
Fosition detaction switch

Steering wheel angular velocity sensor

Control mode selection switch
Dietects turning direction and

angular vetocity of steering wheel

Detects upfdown vibration of vehicle

Detects speed of vehicle

Detects throtile opening
Detects condition of brake pedal
Detects damping conditions of
shock absorbers

MMeter bezel
Column switch

Under front seat (LH)
Mechanical :

Inside combination meter
Elactric type: Transmission case
Throttle bo
Brake pedal bracket
Built in shock absorber (x 4)

Actuator
ECS indicator light
Damping foree changeowver actuator

ECS control unit

Diagnosis connector

Indicates control mode
Crrifice changeover of mside of
shock absorber

System control

Output of safe diagnosis code

Inside combinatiaon meter
Built in shock absorber (x 4)

Right side of luggage compartment

Side of juriction block

SYSTEM BLOCK DIAGRAM

ECS switch

1

Steering wheel angutar velocity sensor

{3-5ens0r

ECS indicator light

Speed SEnsor

Throttle position sensor

F.R. damping force changeowver actuator

F.L. damping force changeover actuator

Stop light switeh

ECS contrdd unit

F.R. position detaction switch

F.L. position detection switch

F.R. position detaction switch

F

R.R. damping force changeover actuator

R.L. position detection switch

R.L. darnping force changeowar actuator

Diagnosis connagtor




FRONT SUSPENSION - Electronic Control Suspension {ECS)

SPECIFICATIONS
Front suspension
FWD ] £WD
ltem SOHC DORC
AT AT WYT AT | T
Suspension system Mecpharson strut type
Wheal alignmeant
Cambear —0° 1 30
Caster 3°Gh' & 30
King pin angle 14°2"
Tese-in frinn {in.) 0+ 3i0% .12}
Coil spring
Wire dia. x center dia. x 4717023175 148x170% 3225 150 x 170 x 331.0 167 % 170x 3015
fres length rrnding | (58 x 6.6% x 12.50) {68 x 568 x 12.70) (.59 x 6.69 « 13.031 {62 « 6689 x 11.87)
Effective No. of coils 3.20 {pink % 1) 3.29 [orange X 1) 3.47 [orange x 2 3.27 (blua x 1)
{color coded)
Shock absorbear |
Type Hydraulic, cylindrcal double-acting type
Wax. kength mim {in.] 485 15.1)
Min. length rrrm {in.) 335 {13.2]
Stroke rrien {in.} 150 {5.9)
Darnping force at .3myfsec
(.5t ¥=ac
M {1bs}
Expanzion
Hasd 2 660 (534}
Medium 1,650 (364}
Soft BE0 4143)
Contracticn
Hard 1,200 (265}
hedium 1,180 (264}
Soft 1,000 (220}
Stabilizer bar
Mounting method Pillovy ball typa
Qutside dia. e {in.) 20 (.78} 22 |.B6) | 2318
Rear suspension
| FwD A
term SOHC DOHC
Suspenzion system Multi=link typa Double wishbone type
Wheel alignment '
Camber 0%+ 30 =00 + 20
Toe-in mm (in.} B+ 25002+ .10 Bt 25002 % .10)
Coil spring
Wire dia, x center dia, x 122 % 106 x 350.0 122 106 x 3733
free length et (i b {4B X 4.13 x 13.78) (.48 x 4,13 x 14.83)
Effactive No. of coils 5.5 lorange x 1} 6.8 {blue x 2}
(eolor coded)
Shock absorber _ o .
Type Hydraulic, cylindrical double-acting type
Max, length rrvv (it ) 515 (20.3) 610 (24,01
Mir. length Fror fj, ) 256 (14.0 A (18.00
Stroke mm in.} 158 (6.31 203 (B.0}
Crarnping force at 0.3mfsec
(.Gft.l/zec]
Expansion M (Ths)
Hard 1,800 (397)
MWedium 1,200 (265}
Sof S50 (121)
Contraction M (1bs)
Hard 850 {209)
Medium B850 {187
Soft 650 {143)
Stabilizer bar
hMounting methed Pillow ball type
Outside dia, rrarn din.) 10 (.37) 22 (.86

2-7
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FRONT SUSPENSION - Electronic Control Suspension (ECS)

FEATURES OF EACH MODE

Mode | ECS indicator Damping force Features
ligght
TOUR Automatic setection » Mormal damping force with emphasis on a comfortable ride
depending on driving {SOFTH -
conditions » Safe operation controd when making sudden turns or during high
SOFT speed. . _
/ \ » vehicle position control when starting and braking
« Comfortable riding control when there is upfdown vibration of
MEDIUM=—= HARD | the vehicle and when driving on bad roads is detectad
SPORT Norrnally fixed in high | s ldeal mode for sporty driving _ .
SPORT damping force (HARDY | » Momally high damping force with emphasis on safe operation
and stahility (HARD)

FEATURES OF EACH CONTROL

Contral function Feature
= e I Relling when going inte 8 curve is controtled and safe operation is improved by
'% SOl ) B2l increasing the shock absorber damping force accerding te the steering wheel
E angular valocity and vehicle spead.
i= . o . . .
E £| High speed cantral Operation safety is improved by increasing the shock absorber damping force when
&8 driving at high speed.
e | Anti-diving control Mose diving is contralled by increasing the shock absarbear damping force depending
[ an deceleration when braking,
L]
é Anti-squatting control Squatting when starting, accelerating quickly, stc. is controlled by increasing the
E shock absorber damping force according to how far the accelerator pedal is pressed
and according to the vehicla speed.
Pitching and bouncing A comfortable ride with little car pitching or bouncing is made possible by Increasing
%E contral the shock absorber damping force according to the up/down wibration of the vehicle.
= . . . :
EE Bad road detaction A bad road is detected by the upfdown vibration of the vehicle, and a
it controf comfortable ride and bad road driving is improved by intensionally maintaining
the shock absorber damping force soft or mediom.




FRONT SUSPENSION - Electronic Control Suspension (ECS) 2

Slit

FZF ODdg

Light receptor (photo transistorn)

Light receptor (photo transistor)

Light emitter {LED) Light emittar (LED)
Phste interrupter AF’hatn INTRrrupter B apos:

G-Sensor

STRUCTURE AND OPERATION
SENSOR
ECS Switch

The ECS switch is a return type switch mounted on the
meter hezel,

When the battery is connected and the ignition switch
turned ON, it starts in the TOUR mode. Then, it changes
betweaen the TOUR and SPORT mode sach tims tha rmode
changaover switch is pressed.

Steering Wheel Angular Velocity Sensor

The steering wheel angular velocity sensor is made up of 2
photo interrupters and a slit plate. The photo interrupters are
maunted on the column switch and the slit plate is mounted
an the steering shaft. The slit plate rotates between the
phote interrupters so the light from the LED of photo
intarrupter is interrupted and passed through and that is
changed by the photo diode to an electric signal according to
the steering wheel angular velocity.

Furthermore, the steering turning direction can also be
detected by the divergence in each 1/4 ¢ycle of the output
wave of the photo interrupters.

The G-sensor detects the up/down wvibration of
the vehicle and outputs an electric signal, This
sensor is used for controlling a comfortable rids,
and it is mounted under the front seat (LH) whers
it can accurately detect the up/down vibration feft
by the driver.

Waight and

Ampdifigr circuit

t2FR04E

piezoelactric

The insida of the G-sensor are made up of a
piezoelectric ceramic and a weight. The weight
adds extra force on the piszoelectric ceramic
depending on the upfdown vibration and the G-
sensor outputs an electric signal according to the
vibration due to the piezoelectric effect,

Qutput woltage {V)

-

5.0+
40—
E.D"I/’;'

0.6 04 02 0 0.2 04 086 (G
Upfdown G

12F000 3
G-sansor output characteristics
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FRONT SUSPENSION - Electronic Control Suspension {(ECS)

Electric speed sensor

TEFIENE

Micro - mator of damping
- fOFCE actuator

Pasition
debaction
switch

Deceleration
gear

1TFanez

Switeh 1 Swtch 2

Ground

Vehicle Speed Sensor

There ara two types of speed sensors, mechanical {reed
switch type} and electric. Only the turbo models use the
electric typs due 10 space restrichions.

The mechanical speed sensor is built into the combination
meter.

The electric speed sensor is mounted directly on the
transaxie. The mechanical speed sensor is the same as the
conventional reed switch type.

Refer to the GROUP 8 — Meters and Gauges for the structure
and operation of the electric speed sensor.

Throttle Position Sensor
Structure and operation are the same as for former sensors.

Stop Light Switch
Structure and operation are the same as for former switches,

Position Detection Switch

The position detection switches are combined with the
damping force changeover actuator built into each shock
absorber.

It detects the orifice changecver position of the damping
force changeover actuator by the combination of the 2
switchas {ON/OFF}

The control unit controls the stop position of the orifice

changaover based on the signal from this position detection
switch.

The inside structure of the position detection switch is as
shown in the figurs on the left and it is made up of the
encoder pattern and the brush rotating above it. Switches 1
and 2 are turned ON and OFF by the rotations of the brush.
The relation between the switch output and the damping
force characteristics is shown in the table below. For one
revolution of the switch, the damping force changes from
SOFT — HARD — MEDIUM — HARD — {unfixed}

Encoder pattern

1XF HHE

Darnping force | SOFT HARED | MEDIUM | HARD | {unfixed)
Switch 1 O OFF oM OFF OFF
swilch 2 CFF QN N UN FF

Rotation angle ©°

EE:IL'-
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ACTUATOR

ECS Indicator Light
Thare is an indicater light {green) to indicate the mode in the

combination meter. When a breakdown is detacted, it blinks
at intervals of 0.5 second to warn the driver,

2-11

__Mode  TOUR | SPORT | Whenbreakdown |
TOUR light :  ON OFF _ Blinking
- SPORT light | OFF oM Blinking

Damping Force Changeover Actuator

The damping force changeover actuator is built
inte the front and rear shock absorbers and
designed for compaciness, lightweight and
reduction of mounting space. |t is made up of the
micro-motor section, deceleration gear section,

position detection switch section and output
shaft. The cutput shaft has a high torque output
because the high revolutions of the micro-motor
are reduced by the deceleration gear.

Micro-rmotor

Diecalarano. g=ar

Fosilion detaction
switch

TEF 053

Damping force
changeover
actuator
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FRONT SUSPENSION - Electronic Control Suspension (ECS)

SHOCK ABSORBER

The shock absorber comes with a built in damping
force changeover actuator lincluding a position
detection switch) and the damping force can be
changed in 3 steps (SOFT, MEDIUM and HARD)
with this actuator.

HARD
MEDILIM
Expansion
side SOFT
Darmping
force Piston spaed
Contraction
e SOFT
ME DN
Damping force characteristics HAR[

Lrlde ]

Damping Force Changeover Mechanism

For darmping force changeover, the damping force
changeover actuator is operated by a signal from
the control unit which causes the rotary vaive built
into the piston rod to rotate and changes the
opening/closing of the orifice and the oil flow
passage area. The rotary valve has large and small
orifices {1 each for a total of 8) as shown in the
cross sections A-A, B-B, C-C, and D-D in the figure
below. There is also one passage {for a total of 4)

Damping

farce
//Ezf;aq;?var H@ SOFT | MEDIUM | HARD
,,_.-"""r Rotary valve Cross .:ﬂamm [qu:clrdia.l
SEﬂtiﬂn L TR
_ s
| Pisteneed, K SO FHIN O ] NEEEES | NaER
Dribes i
A . = '[5' CI’EIEI-E B R T tfeaed]
B ¥ B saction i
% ¢
B i
] . Chifice . Crifice Drfice
Fistan Cross (large dia) | (small dia.)| [(closed]
tion 2
: e © @
f}_ .
Check nut Orifice Orifice Crifice
Cross flarge dia.b | (small dia.)| f{ciosed)
saction @ @ i:f}
LD .
12F 4T
3 FEaRaE

Furthermore, the piston valve has a double seat
and the base valve is made of 2 valves, accurate
control i3 possible at any damping force step for
achieving both safe operation and comfortable
riding.

Fizton
valvg

Base
vElve

Raar shock sbsorber
cross soction

Front -:H:Il: absorber
cross section

for each cross section in the piston rod.  The
darmping force is changed in 3 steps by combining
the rotary valve and piston rod passages.

When the ECS control unit confirms the change in
the damping force by the command from the
position detection switch, it stops the signal sent
1o operate the damping force changeover
actuator.

Darnping Farce

Y 2FOT
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AFQ0a3

Internal Operation of Shock Absorber
SOFT llow damping force)
When bounding

The damping force is determined mainly by the
flow resistance on the base valve side and a low
darmping force is obtained by passing oil in the
lowsr part of the piston through the check valve
built into the chack nut and the orifice {large dia.)
with no rasistance,

When rebounding

As the piston rod rises, oll flows as shown in tha
figure on the left and the damping force is
datermined by the flow resistance of the piston
valve.

MEDIUM {medium damping foree)
When bounding

Comparad to S0OFT damping force, the orifice
diameter is smaller, piston rod flow resistance
increases and the damping force is the force
combined with the flow resistance on the base
valve side,

When rebounding

The orifice diameter 15 smaller just as when
bounding and a higher damping force than at
SOFT is cbhtainad.

HARD (high damping force)
VWhen bounding

Since the orifice is closed, ¢il in the lower part of
the piston pushes wide the valve in the upper part
of the piston and flows out so How resistance
increases and a higher damping force than at
MEDIUM iz obtained.

VWhen rebounding

This is the same as when bounding. 5Since the
orifice is closed, damping foree is at its maximum.
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ECS CONTROL UNIT

The ECS control unit is mounted on the inside of te simultanecusly change the damping force of
the rear side trim. The ECS control unit sends a the 4 shock absorbers.
signal to the damping force changeover actuator

Structure
ECS contral unit
r—————————————wa=u ZHl oo ooooooooo oo
ECS switch == WMode judgment e hMode display ECS indicator light
[
Wl
Speed sensor = 30884 = cetaraiinn cakcuraban
lusgreant
: ; _ o FR. darmping farce
Stop light switah -—|H:r!-a divedp Jucgient e *1 changaover actuarar
"1 \ehicle ralling Demping force F.L. darmping Fofce
i - judgment - hangec?ver "1 changeover actuator
Control.
"1 wahicle squatting F.R. damping farce

ol judgmeant changaover actuator

1 ]

Throttie pesition sensor

High spaed jLdgmarn R.L. damping farce

changeover actuator

el WDFAION dRecTicn —

G-sgnsar

F.R. goditkan datactian swich #e F R, podition darestion

#={ F.L. posinon deiggbon

IF.L. positon dakectian :wh:hq
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Function Chart

Stearnng wheel angular verlogily —

vehicle speed control map T

Dacel.
MEDILIM “‘--'.——u‘:'—%——
!I}’ Accel, |
SOFT = L
120178) 120 {81}
— ‘Yehicle speed
krafh {miph]

Damping force
Control function Control Related sensor mode
TOUR | SPORT
Selection of control mode | Setects 2 modes {TOUR and SPORT) ECS switch _ _
by input from the ECS switch
- Antirolling control Changes the darmping force using map | Steering wheel angutar
o {steering wheel angular velccity 1o the | velocity sensor 3 &
a vehicle speed) to control rolling when | Vehicle speed sensor H
g going into a coener and also to improve )
&5 safe oparation.
& E| High speed response | Changes the damping force accarding | Vehicle speed sensor
& 8| control to speed when dr[E'.ring at high speed G & H
to wnprove operation satety,
Antidiving control After the stop light switch goes ON, it | Stop light switch
T calculates the deceleration from the Vehigle speed sansar @ £
= vehicls speed and changas the (H
] damping force in accordance with that )]
c to control nose diving,
£ | Anti-squatting control | Changes the damping force using map | Throttle position sensor
#] {throttle opening (closingd speed to the | Vehicle spead sensor | (5) W )
o vehicla spead) to contral squatting when )
starting and accelerating.
Fitching/bouncing Changes the damping foree according | G-sensor
S | control to the up/down vibration of the vehicle S @ )
b= to control pitching and bouncing of the
E vehicle.
5@ Bad road detection Suprresses the damping force according| G-sensor
5 ©| control to the up/down vibration of the vehicle S & &
z 8 to improve driving on bad roads and
driving comfort,
Faiksate and diagnosis It functions on the fail-safe side when
there is a breakdown and ouiputs — —
a geli-lisgnosis code.
S SOFT §) - MEDIUM (H) : HARD
Anti-Rolling Control
_ = NG HARD CONTROL START
;:% 8 Change to a higher damping force according to the control
2 MEDHUM map for the vehicle speed and steering wheel angular
-gi SUFT velocity which depends on the operation of the stearing
23 | Standard wheel
ins damping forca o
Vahicle speead CONTROL HOLD

After switching to a high damping force and holding that
condition for 1 second, return to normal damping fores
(SOFT),

High Speed Response Control

CONTROL START

When vehicle speed exceeds 120km/h {81 mph} in the
TOUR mode, the damping force changes from SOFT to
MEDIUM to improve high speed stability,

CONTROL HOLD

Damping force which is changed to MEDIUM is held while
tha vehicle speed is over 120kmyh {75 mph but when it falls
to 120km/h {75 mph}, the damping force returns to S0OFT.
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FRONT SUSPENSION - Electronic Control Suspension (ECS)

Amti-Diving Control
CONTROL START

When the stop light switch goes ON, the ECS
control unit calculates decelaration from the
change in vehicle speed. As a result, after the
stop light goes ON, if decelaration calculated
within (.4 sec, exceeds .15, the shock absorber
damping force is changed to MEDIUM.

If the stop light switch is ON and the computed

degree of deceleration exceeds 0.4G, there will
ke a change to HARD.

CONTROL HOLD

The damping force after changeover is held whils
calculated deceleration is over 0.15G and when it
falls below 0.15G, the damping force returns to
normal (SOFT).

Anti-Squatting Control
CONTROL START

! —: Throttle
B MEDIUME  opened
== HARD "
o - Throttla
% % w closed
@ o o
5 % iy SOFT
=G & tandard
darnping force
Vahicle speed
Thiottle openingfclosing speed —
Yahigle spead control map 12FEN4D

When the accelarator pedal is pressed {returned), it changes
1¢ a higher damping force through map control of the vehicte
speed and spesd change in throttle opening {closing). _
There are 2 control maps -~ when the accelerator pedal is
pressed and when it is returned (throttle opened and closad).
Furthermore, when the throttle position sensor output
voltage stays over 4.0V for more than 1 second at vehicle
spesad of 3 - 100km/h (2 — 62 mph), it is judged that there is
full throttle acceleration and the damping force is switched to
MEDIUR.

CONTROL HOLD

After changing from a high damping force, there is first a 1
second hold in that condition and then the suspension
raverts to the normal damping force (SOFT).

When full throttle acceleration is judged, the suspension
raverts to the normal damping force (SOFT) in one second

after the control conditions are not satisfied.

Pitching/Bouncing Control
CONTROL START

When the ECS control unmit judges that there is
serious pitching and bouncing of the vehicle
(washboard road driving} via the output of the G-

CONTROL HOLD

When the ECS control unit judgas that there is no
more pitching and bouncing of the vehicle via the

Bad Road Response Control

When the ECS control unit judges that there is
fine pitching and bouncing of the vehicle thad road
such as gravel road, etc.) via the cutput of the G-
sensor, the suspension is changed to MEDIUM

Fail-safe and Diagnosis Function
WARNING DISPLAY FUNCTION

When a breakdown 1s detected, the TOUR and
SPORT ECS indicator light in the meter blinks at
0.5 szec., intervals to warn the driver of an
abnarmality.

FAIL-SAFE AND DIAGMOSIS FUNCTION

When the ECS control unit detects a breakdown,
control related with that breakdown phenomenon

sansor, the damping force is changed to HARD for
a flat and comfortable ride with no vehicle pitching
and bouncing.

output of the G-sensor, normal damping force
{SOFT) takes over at the same time.

tor improved riding comfort and bad read driving
even if the damping force should be set to HARD
by some other control,

stops and the damping force is fixed on the fail
safe side. At the same time, the self-diagnosis
code related to the breakdown phenomenon is
cutput 1o the diagnosis connector,
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Fail - safe and Diagnosis Code Table

k

Diagnosis code Fail-sate fundtion
B
Els| B
(&) = =
T8 8
e _ = o]
Mo, |  Display pattern Diagnosis item = | E ﬁ E g S | Damping foree condition
§ § @ & | 2 | B | ofshock absorber
= - e
= o o
s £ 2185|483
Bl 5| 8| 9|5 E:
I = || &= E, = =
I ZE|&|T|&| &
i} Mormal
_JUIOIE_ x| x [ x| x| x| x
11 - G s:en&nr,*
] | || abnorrmal % | % v | ow | = | =
21 — _L Stearing whesl angutar
velocity sensor, .
24 _ i Vahicle speed sensor, Shock absorber is fixed at
| |”|| brokan wire* e | e ] = | =] = | - 1 MEDI
g1 _ FF. damping torce
| || ] E| ! |E changacver actuator, —_— e | — | = = —
- - gbmormal
62 . FL.damping forge |
J_r ‘1 r | |” changeover actuatos, — | ] | = |
abnormal Mormat shock sbsorber 15
63 R.R. damping force freed HARD
nﬂ’—l || |—L | | |H| changeowver actuator, — | ] e ] — | - —
abnormal
G4 Fi. damping force
ﬂ"l ” ]“]_ | | E|E|H changeaover actuator, T e =
abmorrmal
MOTE

1. An"x" indicatas normal operation and a =" indicates stop of control. o

2. Control stop, warning display and fixing of damping force return to narmal operation when the ignition
switch is turned OFF. However, in the case of breakdowns marked with an asterisk {*). normal
operation is resumed if normal output is generated even when the ignition switch is in ON {e.g.
transient breakdown}. In this case, the self-diagnosis code is in memory in the ECS control unit even
while normal operation resumes.

NATURAL CANCELLATION OF SELF-DIAGNOSIS
CODES

After output of the self-diagnosis codes, output of
the seif-diagnosis codes returns to normal output
if thera 15 no output of self-diagnosis codes during
the tirme the ignition switch is turned ON-OFF for
60 times.
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3-2 REAR AXLE -~ General Information

GENERAL INFORMATION

The differential carrier and axle housing have been
separated from each other, and T.J. and B.J. drive
shafts arranged in between. They drive the axle
shafts. : :

The axle shaft is supported by ball bearings {inner
and outer} in the axle housing and are coupled

CONSTRUCTION DIAGRAM

T,

Drive shaft

ROZEAND

with the drive shaft with the companion flange in
between,

The front of the differential carrier is supported
elastically on the rear suspension crossmember
via the differential support and the rear side via
the differential support member,

Bifferantial cafrier

Trailing arm
(Axle housing)

10002
SPECIFICATIONS
Iterns specifications
Axle shaft _ ]
Type Sami-floating type
Shaft dimensions _
QOuter bearing porticn dia. rmm (in.} 35 (1.3B)
Inner bearing portion dia. rmm {in.} 28 {1.10)
Center portion dia. mm {in.) 4.5 (1.36)
. Cwerall length mm {in.) 2454 (8.7)
earin
D-DE.]:LI.D. Outer mm {in.} 72 %36 (283 x 1.38)
Inner rmm {in.} 5B x 28 12.28 x 1.10)
Drive shaft
Joint type Oter B...
Inner _ T.J.
Length (joint to joint} x diameter miem i) 395 x 28(156 % 1.10}
Differential .
Reduction gear type Hypaid gear
Reduction ratio ) . 3.545
Differential gear type and configuration .
Side gear Straight bevel gear x 2*
Pinion gear Straight bevel gear x 4
MNumber of teeth
Crive gear 35
Crive pinicn 1
Side gear 16
5 Pinion Gear 10
earin
D.D?x .0 Side mirm {in.) 82500 x 45.242 {(3.25 x 1.78)
Front i (in.g 68.263 x 30.163 (2.69 x 1.19)
Rear i (in) 76,200 » 36.513 (3.00 x 1.44)
Final drive gear backlash adjustment method Screw type

*: Denotas the gear (L.H.) which is in a sinale body with the viscous coupling.



REAR AXLE - Axle Shaft / Drive Shaft

AXLE SHAFT

The axle shaft is a semi-floating type supported by

ball bearings (outer and inner) in the housing.

On models with the anti-lock braking systern,
there is a wheel speed sensing rotor on the axle
shaft.

3-3

RIACAAR

To prevent mud that may be deposited around the
baaring {outen, & dust shield has bean provided.

Campanion flange

Traiting arm

Axle shaft

DRIVE SHAFT

A B.J-T.J. type constant velocity joint is used in
the drive shaft, featuring the sams& good
transmission efficiency, low vibration and low
noise as the front drive shaft. On the axle shaft
side thers is a B.J. type joint that can bend to a
great degree to match movement of the
suspension and on the differential carrier side
there is a T.J. type joint that can slide to a large
amount in the shaft direction with little sliding
friction.

L.H.

Dust shield

ikl

110008

Rotor

Rid DAAE

On the axlg shaft side, they are coupled with the
companion flange in between. On the differential
side, they are spline coupted with the side gears.
On vehicles with a viscous coupling type limited
slip differential, the right and left drive shafts are
diffarent in length. In addition, the T.J. side of the
drive shaft {R.H.) is two-stage serration coupled.

L]

R.H. VCU tvpe LSD =
drive shaft TJ

Two-stage
serration

B.J.

TFOO0E



3-4 REAR AXLE - Differential / Viscous Coupling Type Limited Slip Differential

DIFFERENTIAL

The differential uses lower friction torque
bearings and ol seals to improve power
performance and fuel consumption.

For faster differential cooling and higher reliability
during high speed operation, a differential carrier
with cooling fins has been adopted.

A speed difference rasponsive viscous coupling

Cooling fins

VISCOUS COUPLING TYPE LIMITED SLIP DIFFERENTIAL

While the conventional mechanical type limited
slip differential uses a cam (differential pinion
shaft) and disc equipment composed of a friction
plate, disc and spring seat in limiting the

- Pinion mate gear Thrust
Front wheel Rear wheeal a washer
Pinian Side gear
|- Canter differential Limited slip ditferential shaft = right)
fwiscous coupling) assembly Finign mate Sid
Differential thrust washer [hlaf:‘[i; gaar
T
T, A—E veu Differential
Front differential\_ . se B
Differantial lirmiting \
section . e
C.j Pviscous coupling)
11 Pdedvlal
Differantial Thrust washer
casa A 11FOO14

type limited slip differential which provides
outstanding performance during operation on a
muddy surface has been established.

There is a 4-wheel steering (4WS) il pump on the
top of the differential carrier.

11RO

ADZERAR

differential, the viscous coupling type limitad slip
differential limits the differential by use of a
viscous coupling equipmant consisting of outer
and inner plates and silicone oil,




REAR AXLE - Differential Support 3-5
DIFFERENTIAL SUPPORT ——

The front and rear of the differential carrier are differential supports and ditferential support
mounted on the suspension crossmember by the mernber. |t is elastically mounted via a bushing.

Eifferential
SUpport marmier

Differential support {L.H.} 1INOOAE
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BRAKES - General information

GENERAL INFORMATION

The service brakes use a brake system featuring
axcellent braking force and a high level of
refiability and durabilrty.

FEATURES

Improved Braking Performance

1.

Four-wheel anti-lock braking system (4ABS) to
prevent slipping due to locking of the wheels
and for applying the ideal braking force is
used.

Ventilated brake discs are used on all four
wheels.

For stable braking force and to improve the
braking feeling, a pin slide type 2-piston is
used on FWD models and an opposed tandem
4-piston front ventilated disc brake is used on
AWD modsls.

A tandem brake booster is used for a big
braking force with a light pressure on the
brake pedal.

To get a stable braking, a rear drum-in-disc
brake with buili-in parking brake is used.

improved Serviceability

1.

3.

For improved serviceability, a diagnosis
function, service data chart and actuator forcad
drive is used on the 4ABS models.

For improved removal and installation, an
outer disc method is used for both the front
and rear brakes.

For improved identification, the master
cylinder reserve tank cap is colored white,

Improved Safety

1.
Z
3.

An audible wear indicator is adopted to warn
the limit of pad use.

A dual proportioning valve is used to prevent
sudden locking of the rear whesls.

The X-arrangerment of the brake lines for fromt
and rear whesls is used.
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SERVICE BRAKES

SPECIFICATIONS

iterms

FWD

AWD

Master cylinder
iy

Tandem (with level sensor}

Tandern (with level sensor)

mmiing | 254 (1) or 2639 {1 1/16)* 269 {1 1/16)

Brake booster
T Vacuum type, tandem Vacuum type, tandem
Eﬁc’tiv& dia. of mim find | 180 (7.0) + 205 {8.0}or 205 (B.0) + 230 (9.0}
power cylinder 205{8.0) + 230 (9.0)*

Proportioning vabve
Type . Cual typs Dual type
Split point kPa (psid | 3,750 - 4,260 (533 - 604) 3,750 - 4,250 (533 - 604}
Decompression ratio 0.37 0.37

Front brakes : y
Type Floating caliper, 2 - piston, Rigid calipsr, 4 - piston,

ventilated disc (M-RE7W! ventilated disc (M-REE6Z)

Dist effective dia, mm fin | 227 24 (9.0 x .24) 249 % 30 (9.8 x 1.18)
¥ thickness
Cylinder 1.D. mm fin) | 42801 11118 x 2 40411 19/321x 2+ 428(1 1MA1G) x 2
Clearance adjustment Automatic Automatic

Rear brakes . ]
Type Floating calipar, 1 - piston, Fioating caliper, 1 - piston,

ventitated disc {M-R45Y) vantilated disc (M-R53V)

Disc effective dia. x mmiin) | 22B8x 18 (9.0x .71} 237 x 20 (9.4 x 79}
thickness
Cylinder 1.D. mm {in) | 34.9(1 3/8) 38101 1/2)

Rotor teeth
Front 47 47
Rear 47 47 _

Spead sensor Magnet coil Magnet coil

NOTE

*. ABS
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FRONT DISC BRAKE

The M-R57W type (2-piston) or M-BBEZ type
{tandem 4-piston} is used for the front brakes and
they exhibit outstanding braking performance and
braking feeling.

The M-RE7W type front brake is a pin sliding type
with 2 pistons arranged in parallel and the M-R6672
type front brake has 4 pistons in an opposed
arrangasment.

Mot only is braking force well balanced with
pressure applied evenly over the entire pad

M-R57W

Wear indicator

1aNO182

surface but there is also outstanding and stable
bragking performance preventing uneven pad wear
and providing a good braking fealing.

For safety, there is an audible wear ndicator on
the inner side of the pad to warn when the lirmut of
pad use has been reached.

Clearance is automatically adjusted by pressing on
the brake padal.

M-R662Z

T4FOCER

-
fa

Pigton tsmall) -

3 3
= Fad A
FPiston (Earge
BN 5 i
L b
73 7
|
e
—— |
] I
L1l
14FO020

14F 0041

Wear nchcator
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direction
ey TMI Y

[ = Surface
s || pressure
{zrmall)

l Rotor rotation

nin

Surface
prassure
- | (large)
Trailing % \
side
Calipar
HMEQOAE

REAR DISC BRAKE

The M-R45Y type or M-RB8V type rear brakes is
used for stable braking with very efficient haat
radiation and little drag resistance on the pin slide
type floating caliper.

In addition, a drum in disc methed is used with a
parking brake built into the brake disc.

14NOOSE

Brake shoe

15F003%
Brake shoa

DIFFERENT DIAMETER FISTONS

During braking, hydraulic pressure is generated in
each piston to press the pad against the rotor.
Since there is a lengthwise play between the pad
and the caliper, the pad is pressed against the
trailing side caliper and a gap is made on the
leading sids.

At this time, not only the piston surface pressure
but also the moment act on the leading side pad
and wear on the leading side pad is increased.
Therefore, since the leading side piston diameter
is made small and the surface pressure
distribution is smaller than on the tailing side, the
pad acting force both on leading side and trailing
side is balanced for equal wear.

For safety, there is an audible wear indicator in the
inner side of the pad 10 warn when the limit of pad
use has bean reached.

Clearance is automatically adjusted by prassing on
the brake pedal.

" Winar indicator

TaNC31

T4HL 62
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ANTI-LOCK BRAKING SYSTEM (ABS) <FWD>

INTRODUCTION

The ABS 15 a braking system designed to pravent
the whesls from locking, to assure good operation
and diractional stability when braking and to
shorten the stopping distance by sensing the
slipping of the wheels and by controlling the brake
hydraulic pressure during hard braking and when

takes aver whan there is a breakdown in the
systam and normal braking is activated. The ABS
warning light lights up to warn the driver of a
malfunction. YWhen the ABS functions, there is a
kick-back in the brake pedal so the driver can
sense the operation of the ABS.

braking on slippery roads. A fail-sate function

ABS warning light ECU for ABS

‘

Wheel spead sansor

Ty

STRUCTURAL DIAGRAM

Yalve relay
Mator relay
Hydraulic unit

Flunger

valva Wheel speed sensor

Cagnosis Connector
Wheel speed sensor
Wheel spesad sensor

MAIN STRUCTURAL PARTS AND FUNCTIONS 14F0087
Part name Function Reference
page
Sensor Whael speed sensor | Sends a wheel speed signal for sach wheel to the &.10
ECL. )
Stop light switch Sends an OM, OFF signal (i.e. whether the brake is
Egﬁsad} from the braking stop light switch to the B-10
Actuator Hydraulic unit (HU} Controls the brake hydraulic pressure for each wheel
depending on the signal from the ECU. Also, there is 5-10
a built-in plunger valve.
Motor relay Is turned on by the ECL) signal and drives the pump
metor in the HLU, w4
Yalve relay Is turmed on by the ECU signal and supplies current to
the solenoid valve in the HU. Goes OFF when the ABS 5-14
fails and stops the ABS function.
ABS warning light Is in the combination meter and lights up when thera is 6.14
a breakdown in the ABS,
Diagnosis connectar | Qutputs the diagnosis cods. -
ECLU Drives the HU based on the signals fram sach whesl, 515

Is in the HU and adjusts the brake hydraulic pressure for
the right and left rear whesls to the side with the lowest 511
hydraulic pressure

Plunger valve
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SYSTEM DIAGRAM

Left front wheel

speed sensor = | Valve relay

Right front wheat ECLU for |

spasd sensor e ABS Motor ratay

Left rear wheel | Left front wheei
sp SENS0r solangid walva
Hight rear wheel || [ Right front wheel
speed sensor gnoid valve
Valve relay - -Rear wheel
response signat 1 solenoid valve
;'?;.-t,g{ monior at =  ABS waming light
Stop light switch - -

Diagnosis output

pr——
——
P
]

: Braka linas

e+ ElECRIC WATING

r

L

Right front wheel

7

==

»

=

]

cylindar

Right rear whee

m— —| Proportioning vakve

.
Hydraulic unit (HU}

Left front whest

Left rear whesal

14FO081
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SYSTEM CIRCUIT DIAGRAM

. G 3w
Main F/L {2 hiain FL (3} IG1 |GE2 Sub FAL (1)

ABS
warning (ﬂ%}
ABS relay light
Hydraul !
ydraulic
unit ¥ 3 2] .
Stop
Valve ¥ Solenoid valve light
Left Right o switch
front front "o g
: To stop
gt
@
“ ¥ X9y 7T Ys gy ye
e
A 18 .-'55 A28 L2 A~ A 22 A 180 17 A0 A 25 ~ 28
ECU power ’% %‘( %ﬁ é\' %—1
supply =2
GHMND
I I II I L TZX v v v
Mt v T i
15 M 33 31 H:I 11 28 |30 EETE-IT 34 | 20| 9
Diagnosis
connector
A2 R 2R 2R
UUL| | UUL | ULy | T
14F0050

Laft Right Laft Right
front front rear, rear

Wheel spead sensor
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ABS HYDRAULIC PRESSURE FUNCTION DIAGRAM

The ABS for FWD opearates independeantly an the
right and left front wheels and controls each
solenoid valve by sensing each wheel speed
sgnsor. It controls the solenoid valve for the rear
wheels by using the rear wheel speed sensor
select-low for the right and left rear wheels, In

other words, when either the right or laft rear
whael is about to lock, the solenoid valve for the
rear wheels is activated and hydraulic pressure is
simultaneously reduced in both rear wheels
through the use of a plunger valve. (Refer to page
5 - 21 for details about the plunger valye. )

Master cylinder

Solanoid Solensid
valve = valve
contral conirol
Whee! spead sensor Wheel speed sensor
N / Hydraulic unit \\
T T T T T T T -y === 1
I I
My
SUGE (i) 1| | W iy f
| e == |
) | vamm— L (o — |
Left front | Solencid M H - H Selenoid Right front
wheel valve for 1 gl atielicy | wheel
- 4 right trond
| wheel [J J | wheel !
| |l TN '
I
| b “ﬁﬂrj— :
| C—)
| —H [Selenoid |
! i valve for i
[ rear whaels
| |
! al |
Solenoid } - |
wvalva E_ l
control | |
| =nitt Plungear |
| H valve
| I
Select-low | !
|
4 | Purmp |t
I W[
- |
| E I
| o
_______ Resarvolr |
o Proportioning valve I,,.-—-.,|
J

Wheel spaed sensor
_

Wheel speed sensor Il‘

Left rear whoal

Right rear wheel

T4FR0 13
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BRAKES — Anti-lock Braking System (ABS) <FWD>

SENSOR
WHEEL SPEED SENSOR

The wheel speed sensor for all the whesls
consists of the rotor mounted on the axle hub and
the speed sensor mounted on the knuckle (front)
and backing plate {rear}.

The principle of operation is that, as is con-

Front

MMNO1IT

STOP LIGHT SWITCH

This switch goes ON when the brake pedal is
pressed and goes OFF when it is released. The

ACTUATOR
HYDRAULIC UNIT (HU}

The HU is supported flexibly on the shield plate in
the right front of the engine compartment.

There are three solencid valves; for the left front
wheasl, right front wheel and rear wheels. A
plunger valve is built into the HU to equalize the
hydraulic pressure for both rear wheels. By using

Pump motor

Sansor

ventionally done, the speed sensor changes the
magnetic flux variations due to the ridges and
valleys on the rotor to voltags variations and
outputs this.

Rear

14FQ088

ECU uses this signal to judge whether or not the
brake has been pressed.

this plunger valve, it is possible to have a 2-
system separation of the left front wheel — right
rear wheel and right front wheal - left rear wheel
and X-arrangement of brake knes is normally
maintainad.

Solenoid valve %

Front

14FQOT2
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Solenoid Valve

There ara three sclenoid valvas, for tha left front
wheael, nght front wheel and both rear wheels, and
they control the braking hydraulic pressure applied

to each whesl| cylindear,

5-11

Switch-over of pressure (increased pressure,
reduced pressure and holding pressure) is
controlled by the current sent from the ECLL

Increasad pressure Reduced pressure Holding pressure
Control Current QA (OFF} Current BA (current to reduce Current ZA (current to hold same
current prassure) prassure)
Function Whesl m— p—
I B i oo 4 =
- B W:"E:L — Master
Reservair cylinder gylinder
= = "-"'-"‘"]EE| - = Master | = —
] cylindar eylinder Reservair :I
7] |
RLLg=1 114 Hﬁﬁmr HF20 HFR1F
Structural inlst port { Cutlet po e inlat port | Chutlet ID'DI'E Inlet port
diagram 5 F--‘-‘ —=al! IIIIIIIIIII“-—_:"_'-l'-J' 'L
aster K
i B s 4 |I Gylinder ﬁ eylinger
=t Solencid e T,i{!'.‘.'_.'.'.:."._ﬁm Salenoid
' = coil
Rese wrooos]  HESENVOIr  Armature £l wenssa]  BESEMVOIT  Armature PG00
Port Qutlet port; Close QOutlet port: Open Outlet port: Close
condition Inlet port: Open Inlet port: Close Inlgt port: Close
Operation | When no current flows to the Whan pressure reducing current | When pressure holding current
s0lenaid coil, the armature is (BA} flows to the solenoid coil, {2A) flows to the solenoid coil,
pushed to the left by the spring. | the armature moves to the right. | the armature is held in the centar)

Plunger Valve

This valve js in the HU and provides control so that
braking hydraulic pressure applied to the right and
laft rear wheels is equalized. .
locking of one side of the rear whesls 1s
prevented and safety is improved. Furthermore,

Consequantly,

of the fluid lines fo

pages.)

the structure is such that the X-arrangsment of
hrake lines is normally maintained and even if one

r the system fails, the tires in

the other systern are controlled correctly to assure
safaty.(The operation is shown on the following
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i
Left front Reght front
whesl .. iﬁ, whea|
) | 0
& o
— 11— Solencid
valve for
rear whaels Cult-uff
(non-oparation) valve
& Spring

Balance piston

Higaht rear
wheel

Laft raar
wheel

. Master cylinder pressure
' Aesarvoir prassurg

HFO014

Left front

wheal wheel

Salenoid
valve for

EH?%; VL

Right front

Right raar
wheel

Left rear
wheal

. .
EEH - Master ¢ylinder pressure
- : Reservoir pressure

L

TAF 0052

Mon-operation of Rear Wheel Solenoid Valve

When the rear wheel solenoid valve does not
oparate, the balance piston is pushed as far as
possible to the left by the spring so the brake
hydraulic pressure is equal in the fluid chambers

2 {%J and () inside the plungser valve,
Consequently, brake hydraulic pressure is the
same for the right and left rear wheels,

When One Rear Wheel Locks {when the rear
wheel solenoid valve is activated)

When either one of the rear wheels locks,
pressure in fluid chamber @) is reduced by the
rear wheel solenoid valve. Then, the balance
piston is pushed to the right due to the pressure
difference between fluid chamber (2) and fluid
chamber (1) When the balance piston is pushed
to the right, the fluid [ine between fluid chamber
(@) and fluid chamber @) is interrupted by the cut-
off valve and the balance piston balances the
pressure in fluid chamber (2} and fluid chamber
@) so they are egual. Dus to this operation,
pressure Is reduced simultanecusly for both the
right and left wheals.
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Laft front
whael

—_—_———————— — gy — =

[
I
I
I
I
I

)

Right front
whae@

- =

Laft roar
whasl| wihesl
@ : haster cylinder pressure

: Reservoir pressuyre

=== Failurg

Right rear

14FOD1 B

Left front
wihgal

f

- |

f j\}’ Riht front
wheal
T

F
Left rear ) ﬁ@rﬁ rear
wheal wheal

% : haster cylinder pressure
'R FVOIr [F F

'E-SE Qir pressursa

we—  Failura

E

14FOC1T

When Fluid Line on One System Fails {right
front wheel — left rear wheel system)

Even if the right front wheel - left rear wheel
gystern fails and brake fluid leaks out, the other
systemn keeps a normal braking fluid line and
normal braking iz assured since they are
completely independent.

When Fluid Line on One System Fails (left
front wheel - right rear wheel system}

Even it the reverse of case {above) occurs and the
laft front wheel - right rear wheal system fails and
brake fluid leaks oul, the other system keeps a
normal braking fluid line and normal braking is
assured since both systems are completely
independent,
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Resarvoir

When the hydraulic pressure is reduced in the wheal cylinder is temporarily stored to bring about
solenoid valve, the brake flmd returning from the smooth pressure reduction in the wheel cylinder,

Pump Motor

The pump is operated under control from the ECU reservoir and returns it to the master cylinder.
and suck up brake fluid accumulated in the

Purnp motor relay

Tl s O

1BROGT] 1440139

Relay Box

The motor relay and valve relay are mounted on the hydraulic
unit.

MOTOR RELAY
This relay turns the purmp maotor in the HU ON and OFF.

NOTE
Refer to the section an ECU control for ON/OFF control,

VALVE RELAY

This relay turns current to the solenoid valve in the HU ON
and OFF,

MOTE
Refer to the section on ECU control for ONOFF control.

ABS WARNING LIGHT

This light ights up in case if there is a breakdown in the ABS.
Furtharmaore, it checks whether the bulb is burnt out when
the engina is startad.

NOTE
Refer to the section on ECU Coentrol for warning light control,
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ELECTRONIC CONTROL UNIT (ECV)

The ABS electronic control unit {ECL) is made up
of 2 microprocessors, /O interface, etc,
Since there are two central processing units (CPLU)

hoth CPUs and, if the data do not match, ABS
control is stopped. Furthermore, there is a
diagnosis function for easy diagnosis of

there is & double check; the wheel speed sensor breakdowns.
signal and valve control signal are compared by
BLOCK DIAGRAM
ECU
[P EIEa e D DO e e e = e S Ity e e 2 e o T
|
Sensor ! i | L
Whesl spesd | [
sansor (FL) : Control circuit . E Actuator
" Manitor circuit i
: (microprocessor 1) [* o i {El;?_lfnu'd valve
Wheel speed | - S0
sensar (FR} | = !
1 £ - = 1 | Solenoid valve
Whesl speed e 2 s{ |
sensor (ALY ! § mé‘ = :
L | E a8 . é || Sciencid valve
vheel e ) | (RA)
sensor {RR} e o : |
| ™ Control gircuit I ) X
i ! Monitor circuit B I Diagrosis
Stop light 1 » (PiCToprocassor 2) i putput
switch i :
: [ JI ABS warning
Purnip motor ! : Hight output
monitor signal | |
I ] [
L Stabilization power 'l Valve relay
Valve current I circurk "
monitor signak i Relay power t
I manitering circuit !
I Fail memeory i W |
Battery ’ Ralay. oMt i : oror rerey
1 activation circul
voltage i :
L o o i e e ———————— 1
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EXPLANATION OF ECU CONTROL

<BRAKING HYDRAULIC PRESSURE CONTROL >

The figure batow shows the relation between thea
whee! speed, wheel acceleration, control signal
fraom the ECU and braking hydraulic pressure.

The ECU uses the signal from each wheel speed
sensor to calculate wheel speed and wheel
acceleration, calculatas suspected vehicle speed
from these and monitors the slipping of the
wheels. If it seems the wheels are about to |ock
during sudden braking, a signal to reduce prassurg
or 2 signal to hold pressure is sent to control
wheel locking. On the other hand, if the danger
of the wheels |ocking disappears, a signal to

Whesa! speaed

VWhesl accelaration

Prazssure reduction

BRAKES -~ Anti-lock Braking System (ABS) <FWD:

increase pressure is sent and the braking hydraulic
pressure s increased. Furthermore, in order to
prevent a sudden increase in hydraulic pressure at
this time, a pulse step control s performed to
repeat the signal to increase pressure and the
signal to hold pressure. By repsating this cycle
and controtling the dutput braking hydraulic
pressure, the wheel 1s kept in a2 narrow slipping
ratio to assure the ideal braking force.  This
hydraulic pressure control is  applied
independently to the left front wheel, right front
wheal and both rear wheels.

Actual vehicke speed

Suspected vahicle spaed

N\l

Signal prassure hold F

Prassurg incraase

Brake hydraulic

prassureg

Ry Wheal spaad
% s
» 4
1\ !
o N ..1".‘
"
________ S
N2
__________ - ——
il
i1
“rinnnp Fee——
THUHIN
(g
Huool
o, Pulse stap control
_--‘--..-_'--r 'I-*. _____
Time

<4-WHEEL CONTROL>

The ABS for FWD is a 4-sensorf3-channel method
for independent control of the right and laft front

<VEHICLE SPEED CONTROL=>

The ABS does not function when vehicle speed is
below approximataly dkm/h {2.5 mph},

<MOTOR RELAY CONTROL=

When any one of the solenoid valves for the left
front whasl, right front wheel and rear wheels

wheels and select-low control of the rear whesls.
(Refer to page 5-19)

send a "reduce pressure” signal, the motor relay is
turned ON at the same time.
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<VALVE RELAY CONTROL=>

immediately after the ignition swiich is turned
0N, it switches ON and OFF for & self test. If the
systern is normal, it is normally ON after the
engine starts. If an abnormality in the system is

MONITOR FUNCTION

The ABS system is monitored by the ECL itself
and the parts for external functions and, if it
detacts a systam abnormality, the fail-safe system
15 activated and then interrupts the ABS by turning

ECU Self-monitor

This iz to monitor the main parts {micro-
processors, etc) in the ECU. The maonitoring
methad is first performing a self-test when the
ignition is turned ON and then continuing

External Monitoring Components To ECU

it monitors the power line (ECU power line, valve
relay and pump maotor relay power, valve power),
speed sensors, valve relays, valves, pump mator
relay and motor. These maonitoring functions are
performed normually.  Furthermore, the valves,

FAIL-SAFE

If an abnormality is recognized in the system by
the monitor function, it turns the valve ralays OFF
and stops current flow to the valves. Then, the
ABS does not function and the system returns to

MOTE

If the fail-safe function i1s activated due to a
temporary poor contact of the harness or other
reason and then returns to normal, the fail-safe

recognized when starting the engine or during
norral driving, the wvalve relay is immediately
turned OFF to stop the operation of the solenoid
valve (the system does not function).

1 sec, <WARNING LIGHT CONTROL:>
Warning ON The light lights up when an abnormality is recognized in the
light systemn, Furthermore, since there is a check for a burmt out
GFF=— bulb when the ignition switch is turned from OFF to ON and
ST— 1 from ST to ON, the light blinks two times. (Refer to the
: figure on the left.)
G Op-— %
ﬂFF*_—//////// %
HFOhAR

off the valve relay and returns to normal braking.
At the same time, it turns on the ABS warning
light to indicate to the driver that there is an
abnormality in the ABS system.

monitoring after that. |If, while monitoring, it
detects that the system is not functioning
properly, there is a system abnormality,

pump motor relay and motor are not only
monitored during ABS control but there is also a
self-test at the vehicle starting to check whether
or not they are functioning normatly.

normal braking. At the same time, it turns on the
ABS warning light to inform the driver of a system
abnormality.

function i maintained until the ignition switch is
turned off.
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SYSTEM OPERATION
WHEN ABS DOES NOT OPERATE

Brake fluid is sent to the solencid valve when the
brake pedal is pressed. Since no current
(increased pressure) is sent to the solenoid valve
at this time by the ECU, inlet port @ of the
solenoid valve is open and outlet port & s
closed. Consequently, brake fluid from the master
cylinder reaches the whesl cylindsr via the inlet

port and wheel eylinder port and applying braking.
When the brake pedal is released, hydraulic
pressure in the master cylinder is reduced, and
fluid returns to the master cylinder via the check
valve and via the solenoid valve wheel cylinder
port and inlet port.

Mastar cylindar
prassure

Reservaoir
pressurs

Check valve

Mydraulic unit

- Al ek e —— — — — ——

Wheeal cylinder

Wheel speed sensar

When brake
15 prassed

When brake
15 released

Brake switch

|

| ABS

|

E - Inlat port
1

i

{B : Qutlet port

14F D53
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WHEN ABS FUNCTIONS {HYDRAULIC PRESSURE REDUCTION)

Since the ECU sends a pressure reducing current
{pressure reduction] to the sclencid valve when
the wheels are about to lock due to use of the
brakes, inlet port @ of the solenoid valve is
closed and outlet port @ is opensd. As a result,
brake fluid in the wheel cylindar passes throuah

Hydraulic unit

Wheel cylinder

i — — —

i
- ,nm%\ Framraat

.l

e Elﬁr-"

Solenoid

the outlet port and returns to the reservoir. When
the ECU sends current to the solenoid, at the
same time it drives thé moter pump and sends
the brake fluid accurmnulated in the reservoir to the
master cylinder, At this time there is & brake pedal
kickback that pushes the pedal back slightly.

Bl ©  Master cylindar
pressure

i o Feservoir
pressure

Master cylinder

Brake switch

vaive P

Wheel speed sensor

—_——er — T T T o o

ECU
..... i fl:lr
ABS @ Inlet port
(B : Outiet pore

— e e T oEmE s s SRS e

14F 054
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WHEN ABS FUNCTIONS (HYDRAULIC PRESSURE HOLD)

When hydraulic pressure in the wheel cylinder is solenoid valve and inlet port @& and outlet port &
reduced or increased to the ideal level for braking are closed. As a rasult, hydraulic pressure In the
control, the ECU sends a helding current 1o the whes| cylinder is held in that condition.

Master owlinder
pressura

Halding
pressure

Reservoir
pressure

Hydraulic unit

Master cylinder

= I v D REIE
'I--i drrmasaaed - o
STy g g e e p LR

ECU

L?ETE Brake switsh

5

Wheal spead sensor ¢ Inlet port

©: Outist port

14ED 0SS
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WHEN ABS FUNCTIONS (HYDRAULIC PRESSURE INCREASE)

When increased pressure is required in the wheel
eylindegr, the ECU stops current flow to the
solenoid valve and inlet port @&  is opened and
outlet port B is closed just as when there is no
ABS operation. As a result, hydraulic prassure in
the master cylinder is increased. At this time,
there is a kickback that pulls the brake pedal back
slightly.

Hydraulic unit

i
Wheel cylindear |
|
I

Wheel speed sensor

The speed of the pressure increase is controlied
by repeatedly switching between hydraulic
pressure increase mode and hold mode. - Pulse
step control {Refer to page for ECU - Brake
hydraulic contral )

itaster cylinder
pHessure

Reservair
pressure

Brake switch

—

¢@): Inlet port
(B : Outtat pont

TAELOSE
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ANTI-LOCK BRAKING SYSTEM {ABS} <AWD> AosEARA

With the use ot ABS in AWD models, not only is The AWD ABS is a 4 sensor, 2 channsl system
the ‘driving® of a AWD maodel improved but the and is the same as tha 4 sensor, 3 channsl systam
‘stopping” performance is also greatly improved. an the PWD models except for the fallowing
Driving performance is well balanced in all ways items.

from better performance on dry roads to better e Addition of G-sensor

performance under all conditions such as slippery

road surfaces, etc.

Mounting position of speed sensor

Addition of select-low valve in hydraulic unit
Addition of a controller function 1o increase
idling speed (rpmj

e Elimination of solenoid valve {1 piece)

T g
1
5
T
¥
10
HEQDSE
Part name Mo. Function
Wheel speed sensor 1 Sends a wheel speed signal from sach wheel to the ECU.
Sensor G-sensor Z | Sends an ON/OFF signal to the ECU depending on vehicle
acceleration.
Stop light switch 3 Sends & signal to the ECU indicating whether the brake pedal is
pressed on not.
Hydraulic unit (HU} 4 Controls braking pressure for each wheel depending on the signal
from the ECU.
Includes built-in select-low valve
Motor relay 5 Is turned ON by the ECU signal and drives the pump motor in HU.
Actuator Valve relay B |z turned ON by the ECU signal and supplies power to the
s0lenoid valve in HLL
ABS warning light 7 E E'{rrSI the combination meter and lights up when there is trouble in
Diagnosis connector 8 Qutputs diagnosis codes. N
Electronic control unit {ECL) 9 Drives the hydraulic unit, etc. hased an signals from the various
SENS0S,
Select-low valve 10 | Is in HU and matches brake pressure in the rear right and left

whaels to the pressure an the low side.
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SYSTEM DRAWING

The ECU /0 signals and hydraulic circuit ara as shown below.,

Wheel speed sensor H=Ii— Solencid valve {FL, BR)
Wheel spaed sensor [FR . Solengid vaive (FR, AL)
Wheal spead sensor {BL} Valva relay
L]
Wheel spead sensor (RR} Motor retay
P otor Tesponse SE;;I T
“I”_“’ "‘I _ —- col *~ ENG ECU
Valve relay rasponsa signa - Diagnosis
el e —m= NES warning
Stop light switch light
y
ECU power
==
Front right wheel (FR) Fear right whasl! {RR}
=T - e
'. - I - | 'k"-_-.- - =
=i TWheel speed - s
EEM 50T ~u iE \Wheel s I
SENSOr
dt:-’ Stop light
awiteh
G-zensar
w— Proportioning valve
Hydraulic unit

Whesl spead ¢
SENS0r :} O .
Wheel spead sansor

Fromt left wheel (FLY Rear left whesl (RL)

14F0063
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ABS ELECTRIC DIAGRAM
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link
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| | : (G2
i 1EA 154
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i Battery Combination
104 rmeter 1
1 51 mﬁ @ =
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AE switch
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S Motor -
"-(: ﬂ refay Walve Sl GNT
relay Solangid
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B o) (BT
e W
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Motar I ralay relay 1
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ABS HYDRAULIC FUNCTION DRAWING

The AWD uses 2 channels (2 hydraulic systems)
with the hydraulic control method being as
follows, :

It controls the front and rear wheels on the same
side with selact-low and drivas the solenoid valve
including the one for the front wheael. For
example, when either tha front or rear wheel on
the right side is about to lock, it maintains or
Iposely controls the sclencitl valve including the
one for the front right wheel. And, 1n order to
prevent locking of one rear wheel, the rear wheels
must be controlled by selsct-low just as with
FWE. With AWD, thers is 8 sslect-low valve and
the raar right ard left wheels are controlled

5-25

mechanically by select-low. Consegquently, a total
of three wheels - the front night or left wheel and
the rear right and left wheels - are controlled
Fydraulically at the same time,

Also, if vehicle speed axceeds approximately 8
km/h (5.0 mphl, the brake hydraulic pressure
control is applied and when it becomes less than
approximately 3 km/h (2.0 mph), the control is
complated.

Select-low: this is a methed of providing the same
hydraulic control to both wheels when either
wheel is about to lock, matching it 1o the side
about to lock, or a method w0 control by matehing
pressure to the low side.

Hydraulis unit

|
! Check
T walve

Front left whesel
; Y\ Solenoid
( valves
‘l' o o

Front right wheael

Cutlet
valve

Wheel

Flunger
- punmp 2

low speed S 2 %
SBNSOT valved  pPump mo

L3

"
Y

tar 3

Rear n‘ght-wheel

- santrol

',..-q‘] Ftasenrmr.
1 Select-low
; | valve
L
Aear laeft wheel
Sotenoid vabve Solancid valve

cantrol

14FCDET
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SENSOR

WHEEL SPEED SENSOR

e The sensors for the front wheel consist of a » By improving the mounting precision of the
speed sensor mounied on the knuckle and a sensor, it is possible to make the speed
rotor (47 teeth) that is mountad on the drive sensor and rotor gap unadjustable types.

shaft {B... outer race).

® The senzors for the rear wheel consist of a
speed sensor mounted on the trailing arm axle
housing and a rotor {47 teeth) that is mounted
on the rear axle shaft.

Front wheel Rear wheel

T4F0OST T4MNO118

ACTUATOR
HYDRAULIC UNIT {(HU)

The HU is supportad elastically via the bracket in there is alse a 2-system separation in the HU with
the fender shield. one solencid valve each (for total of 2}, There is
Since the brake lines are in an X-arrangement, also a select-low valve.

Relay box

Front

Sotenoid
valve

Fump notor

Select-low
valye

14FOO72
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AR wheel

Master cylinder

3 =y= ) F AT CTTETET

whesl

<

RH wheel

1anEr

Select-low Valve (SLV}

This wvalve is in the HU, and is a walve to
mechanically control the brake pressure applied to
the right and left rear wheels so that they are the
same. Consequently, it prevents one rear wheel
from locking on roads that are uneven in the right
and left directions, and improves braking stability.

During Normal Braking

In order for the brake pressure inside the SLV to
ke equal during normal braking, piston (3) is in the
neutral position due to springs &‘J and (2), rods &)
and (7} press on check balls &) and (8}, and valves
(q:.j and (8) open to equalize braking pressure in the
right and left rear wheels.

When ABS Operates

For example, if the front left wheel is about to
lock, when solenoid valve 2 is driven and the
prassure on one side, including the front left
wheal, is reduced, pressure in chamber 0§ falls
and piston (3} moves to the right. As a rasult,
valve (B closes and pressure in chamber 1 {right
rear wheel prassure} is cut off from the master
cylinder. Brake fluid from the wheel cylinder of
the rear |eft wheel moves to chamber {1} so it
equalizes to the pressure in chamber (g ({right
rear wheel pressure). As a result, pressure to
three wheels, the front left wheel and rear right
and left wheels, is raduced. |n this way, pressure
to the rear laft and right whesls is normally
controlled to the lower braking pressure,
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Failure in One System Fluid Line

When the fluid line of one systam fails, there is a
davice to check select-low control to assure
safety. If the front left wheel fails and brake fluid
leaks, pressure on ¢ne side, including the front

left wheel, falls 10 zero.
FL i En Then, piston (3) moves to the left due to the force
whesl = i wheel on piston {force in the left direction is applied
) ' I o piston gince the surface area of the right
_..éﬁ] side of piston &y is greater than the left side).
‘ : Consequantly, valve (8 is normally open and the
t side that does not fail becomes a normal braking

lins.

|
)

RL wheel AR wheel

BAADIAS
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ELECTRONIC CONTROL UNIT (ECU)

The ECU is mounted on the guarter inner lower valve control signal are compared by both CPUs
panal (RH). The ECU is made up of 2 and, if the data do not match, IA‘EIS cantrol is
microprocessars, IfQ interface, ste,  Since there stopped.  Furthermore, there is a diagnostic
are two central processing units {CPU), there is a function for easy diagnosis of breakdowns.

double check; the wheel speed sensor sighal and

P S LGS S s S e et D0 LI Ee = S e .
! I
i k
E i
G - sensor = :
| :
| 1
|
Viheel speead : - JI
sensor L | «! Control circuit l
| o Mortor cirguit |
| (rhicroprocessor 1) g |
Wihael spaed | - L 3 |
sensor (FR) b = I
: g 5 E I Solencid valv
| e = 2 BNCAC valve
Wheel speed | & £ A IFL, RR)
]
SENSOr IEI?;}E ’I £ o B sl
| 2 o ,:E, g I .
|| £ LA i I — SFclz:Iqer;qﬂud valve
Whes spesd ! L] ; {FR. AL}
r ' L I
e I Control circuit " "
| | Monitor eircuit . I { Diagnosis
Stop light | imictoprocessor 2} i output
switch I. " * - :
| i )
t ~ 1 .| ABS warning
Purnp rotor ! II light output
monitar signal I [
1 ] |
: o o ——+| Valve relay
Valve power 1 Stabbzation power circuit |
monitor signal | Relay powar monitoring |
I corcu I
I Fail marnony ; Whrr ol
Battery | Relay, light activation circuit ! ¥
voltage | :
b e e e e - Emgine ECU
.| increased
wdlirg spsed
{rprm)
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BERAKE FLUID CONTROL
4-wheel Cun_trnl

ABS on AWD models controls the front and rear
wheels using select-low and activates the
solencoid valve on one side, including either of the
front wheels. Furthermore, since the rear right
and left wheels are controlled mechanically in

'/ SENSOr

Wheel spead

select-low by the select-low valve, there is, as s
result, pressure control of three wheels (gither
front wheel and the rear right and laft whesls) at a
time.

N

FL whesl FE wheal
Y
-
. Solenoid
E:ﬂfct = ualve / Y
aontrol SW2 g
Solenoid

4 - valve lag—] S8lact-

=W controk b

— i

Baster
eyhindar

EL wheel

BEMS5O0

SLY: Select-low valve
Control Speed

Brake pressure is controlled at a vehicle speed of
approximately 8 km/h {(&mph). When vehicle
speed falls below approximately 3 km/h {2 mph},
control ends.

Control with G-sensor

Since four wheels are connected in AWD models,
the four wheels may decelerate almost in phase.
This tendency is aspecially streng on a low
frictional resistance road; suspected vehicle spesd
does nat rmateh actual speed, the road is judged to
be a high frictional resistance road and the ABS
control becomes unreliable. At such a time, the G-
sansor distinguishes* between low frictional
resistance road and a high frictional resistance

AT
N e =

RR wheel

1440135

road and makes the ABS control reliable by
switching the method of calculating suspected
vehicle speed.

*  When braking on a low fricitonal resistance
road, the rate of vehicle deceleration is slow.
On the other hand, when braking on a high
frictional resistance road, the rate of vehicle
deceleration is fast.



BRAKES -~ Anti-lock Braking System {ABS) <AWD:>

5-31

Control by Increasing Idling Speed {rpm)

Since four wheels are connected in AWD models,
it may happen that engine braking torque is
applied to all four wheels {engine brake is applied),
and do not stop slipping even it a signal 1o hold or
to reduce pressure is sent. In such a case, there is
a fendency for a |owering in braking safety and a
longer braking distance, Consequently, when the
ABS functions and the wvehicle speed is over 20

Warning
Fight 1 sec. 1 580,

Ok -
OFF -

lgnition e
switch OFF-

14F0Q89

km/h (12 mphl, the engine idle speed is raised to
1,800 rpm to help recovery of whesl speed and
for improved ABS performance. The ABS ECU
merely sends the motor relay drive signal, that
indicates ABS function, to the engine ECU and the
increase of the idle speed is performead by the
engine ECLI,

{Refer to the Engine Control System for details.)

ABS Warning Light Control
In the following cases the ABS warning light lights up.

It lights up whan trouble in the systam is recognized.

It blinks in the pattern shown in the figure on the left
when the ignition switch is turnad ON, to.check the ABS
&7 warning light circuit.
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PARKING BRAKE

The parking brake is of the mechanical rear wheel

braking type.
The parking brake is offset toward the driver's seat

from the vehicle centerline for greater sase of
oparation,

CONSTRUCTION DIAGRAM

<FWD >

LAWD>

ROSDAAE

The parking brake cable is of the V-type and is
accessible for adjustment through the service
hole provided in the floor console.
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GENERAL INFORMATION

The cluteh is the dry single-plate diaphragm type;
hydraulic pressure is used for the clutch control.

SPECIFICATIONS
terms FWD AWD
Clutch operating method Hydraulic type Hydraulic type
Clutch disc
Type Single dry disc type Single dry disc type
Facing diameter
.0 x 1D, mm{ing | 225 x 150 {39 x 5.9) 250 x 160 {3.8 x 6.3)
Clutch cover assembly
Type Diaphragm spring strap drive Diiaphragm spring strap drive
type type
Setting load Milbs.) | 6,300 {1,356 9,200 (2 024}
Clutch release cylinder
1.0, mm fin) [ 19.05 (3/4) 15.05 (3/4)
Clutch master cylinder
1.0, mrm (in.} | 15.87 (5/8) 15.87 (5/8)
Clutch booster
Type —_ Vacuum type, single

Effective dia. of power cylinder mmin) | —

Boosting ratio —
Clutch pedal deprassing forcel

101 (4.0)
1.7 |at 110 N (24 1bs. )

Vacuum tank
Capacity liters {gal., pints, qts.} | —

1.2{3,25 1.3
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CLUTCH CONTROL

A clutch pedal with turnover spring is used on
FWD modsls and a clutch booster on AWD
models, and the force required to operate the
pedal has been reduced.

In the cluteh vacuum ling in AWD modsls, there is
a vacuum tank to prevent a fall in negative
pressure during continuous clutch operation and a
check valve to maintain negative pressure.

In order to prevent sudden movement of the
vehicle when the engine is started, an interlock
switch has been equipped (within the pedal
suppart bracket). The clutch switch for the auto-
cruise control system has been equipped at the
pedal support bracket.

Clutch release cylinder

<FWD >

<AWD:=>

Vacuum hose
Clutch master cylinder

Pedal support kracket

Clutch boostar

Clutch padal

o)

)

Clutch tube

Yacuum pipa

Intertock switch

CEFBO0
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CLUTCH PEDAL WITH TURNOVER SPRING <FWD:>

A compression type turnover spring is used in the its spring force when the clutch pedal is being

clutch pedal. The turnover spring functions to add pressed.
Pedal support bracket
Fixed support point (a)
O ™
’ [ty '
; ey 4 \ .
/ FL }z Fixed suppaort point {b)
;e
| )
ZONP

r’ Turnover spring

Clutah pedal

—a.

Movable support peint (o)

CLUTCH BOOSTER <AWD:=>
operation of the clutch booster is basically the

A 4" single type clutch booster is used 10 reduce
the force to depress the pedal. The structural same as with the brake booster.

Diaphragrm Booster piston

alve plunger stopper key

2 Reaction disc

Booster return spring
Air chambyer

Megative pressure chambear
OBFOOO7T
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COOLING - General Information

GENERAL INFORMATION

The DOHC engine uses an inlet control system
with a thermostat on the inlet side of the engine

COOLANT FLOW

Radiator

()

I e AT,

ALY

Watar purnp

When engine is
warming up

Thermostat: Closed By-pass valve: Open

Water pump

———

ESele)
3

Front of vehicle

Radiator

Thermostat: Open

for easy control of the coolant temperature (DOHC
engine},

BiLood4

After engina is
warmed up

By-pass valve: Closed

Water purmp

)

Radiztor

Front of vehicle 01L0837
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Before engine is warming up From front bank
cylinder block

Fram rear bank

eylingdar block Te Wﬂ‘tte‘ pump _g l’

L e — -

unit 1 “ 0 L
ﬁl '|: __ﬁl- LB Jlrr_ -
1 Co2q] Thermostat
‘ |1 —— : housing
|_'. - 1

Fraom throttla
To throttle biody

body ] :
ELDitm heatel By-pass valve: Open

\Water outlet fitting

Thanmnostat; Closed

L 1 _._..'

Water inlet fitting

1 LES4E

At high coolant temperature

By-pass vahve: Closed

h From radiator
e

Thermostat: Open

oILORAS
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HADEATOR AND COOLING FAN <SOHC>

The cooling system uses the same water cooling .
pressure control circulation system as used in the
conventional enging and it has the fallowing .

features.

* The cooling {radiator) fan uses a motor drive
system, The fan is driven by the rmotor only
when needed to efficiantly control the cooling
water temperature and reduce engine output

The cooling fan is a full shroud type for
improved cooling performance.

The two step control system is used for the
meotor driven cooling fan and condenser fan for
less fan noise, reduced vehicle vibration and
improved cooling when the engine is idling.
{(Refer to GROUP 24 - Condenser Fan and
Radiator Fan Control for fan speed operation
mode.]

less,
SPECIFICATIONS
lterm MT AT
Caoaoling fan
Type Wotor driven type Mﬂtﬂl‘ driven type
Waterpurp |1
Type Centrifugal impeller type Centrifugal impeller type
B Crrive method Timing belt Timing belt
Therrmastat
Type Wax type Wax type
Open valve temperature *C(°F) | 82 (180 82 (180)
Radiatar
Coolant capacity {including that in
condenser tank) lit. (gt} | 8.0 {8.5) 8.0 {B.5)
Condenser tank capacity lit. {qt.}
Full (.65 (.69} (0.BD (.69
Loy (.25 {.26) 0.25 (.26}
Type Corrugated type Corrugated type
AT oil cooler
Type Double tubse type (built into radiatar
lower tank) + Air cooled type
i <if 50 equippeds
Radiator fan motor f
Maker Mippon Denso Mippon Denso
Type Direct flow ferrite type Direct flow ferrite type
Rated load torque Mrn (ft. 1bs.) | 35 {26} 35 (26}
Speed rpm | 2,080+ 250 2 080 £ 260
Current A 9411 94+ 1
Coolant temperature switch for
radiator fan
Operating temperature *C {°F}
OFF — ON 81-894{178-192) 81-889 (178 - 192)
OM — OFF F7{171) or more 77 {171 or more
Coolant temperature switch for )
condenser fan
Operating temperature “C {°F)
OFF — OM 91-99 (196 - 210) 91 -93 {186 - 210)
Ol = OFF 87 (183) or more 87 (183) or more




_ Radiator and Cooling Fan {SOHC}H -
R Radiator and Gooling Fan {DOHC) 7-5

CONSTRUCTION DIAGRAM

Radiator Upper inzulator

£ s it AT oil cooler
Upper ST e 3 {air - cooled typel

condenser fan

pssem by u _ ; AT oil cooler hose
Coolant tempearature switch AT il cooler
{for candenser fan) {double - tube typs)
, Coalant termnparature switch D4FO007
Eowrer insulator tfor radiator fan}
O FOCH

RADIATOR AND COOLING FAN <DOHC>

The cooling system uses a water cooling pressure # The cooling fan is a full shroud type for

gcontrol circulation systarn and it has the following improved cooling performance.,
featuraes. &« The two step control system is used for the
¢ The cooling (radiator} fan uses a motor driven rotor driven cooling fan and condenser fan for
system. The fan is driven by the motor only l8ss fan noise, reduced vehicle vibration and
when needed to efficiently controt the cooling improved coeling when the engine IFS idling.
watar temperature and reduce engine output (Refer to GROUP 24 - Condenser Fan and
loss Radiator Fan Control for fan speed operation
| Mmode. )
SPECIFICATIONS
Mon-Turbo
ltem AT T Turbx
Cooling fan
Type hotor driven system Maotar driven system Motor driven system
Watar pumip
Type Centrifugal type impeller | Centrifugal type impeller | Centrifugal type impeller
Crrive method Timing kelt Timing balt Tirming belt
Tharmostat
Type Wax type Wax type Wax type
Open valve temperature  °C (°F} | 76.5 (170) 76.5 (170 76.5 (170}
Radiator
Coolant capacity {including that in
condenser tank} It igt) | 8.0 (8.5) 8.0 (8.5] 8.0 18.5)
Condenser tank capacity it {gt.)
Full 0.65 .69} 0.65 {.69) 0.65 {63}
Loy 0.2% {.26) (1.2b (26 0.25 {.26)
Type Corrugated type Corrugated type Corrugated type
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COOLING - Radiator and Cooling Fan <DOHC>

Mon-Turbo
[t MIT AT Turba
AT oil cooler
Type Double tube type (built
mte radiator lower tank)}
+ Air cooled type
<if 50 aquipped=
Radiator fan motar
Maker Mippon Denso Mippon Denso Mippon Denso
Type Direct flow ferrite type | Direct flow ferrite type Dirgct flow farrite type
Rated load torque  Nm {ft. Ibs.) | 35 (26) 53 (39) 53 (39}
Speed rpm | 2,080+ 260 2080 + 250 2,080 £ 280
Current Al941 13.6+ 1 1381
Coolant temperature switch for
radiator fan
Operating temperature  °C (°F)
OFF — ON 21 -89 (178-192) 81 -89 (178 - 152) 81-89(178-192)
OM = OFF 770171 or more 77 {171) or more 77171} or maore

Coolant temperature switch for
condenser fan

Operating temperature
OFF — ON
OM - OFF

nc 11:1:}
91-9%(196 - 2100
87 {189 or more

91 -99 (196 - 2100
87 (189 or more

91 -99 1965~ 210)
87 (188] or more

CONSTRUCTION DIAGRAM

Radiator

Upper insulator

Condenser fan
assembly

Condensear tank

AT il conler
{doubls - tube type)

Coolant termperaturg switch

ttor condenser fan)

Coolant temperature switch
(for radiator fan}

04 FOO0S

Lower ingsulator

AT oil cookar
(air - cooled type)

.....

AT oil cooler hose

O FOOOF
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ELECTRICAL - General Information

GENERAL INFORMATION

New equipment and new functions have been added to maks the equipment better,

FEATURES

| Improved reliability

Improved visibility
and safety

trproved usability
and convenience

e N N L LERLELELILILEE

Improved serviceability ——

Lol u3 — £ G Pof =b Lol Tl ek

{5 I N L

0 =~ P

2.
3.

. Gold plating of electronic control system terminals.
- MWP (Multipole Water Proof type) connector.
- Adoption of srmall amount refrigerant air conditioner system.

. Projector fog light that is very effective for lighting the shoulder of the road, ste.
. Large combination meter,

. High-mounted stop light using LEDs.

. Double acticn igniticn switch.

- Adoption of engine compartment inspection light.
- Adoption of steering wheel remote control for operating audio system.
. Adoption of combination gauge {3-set gauge) for a sporty feeling.

. Diagnosis connector.

. lgnition timing adjustment terminal.

. Fuel pump operation check terminal.

. Engine rpm detection terminal,

. Adaption of one-touch plug-in method for easy installation and removal of combina-

tion meter.

. Centralization of control harnasses and sensor connections.
. Adoption of indicator light 1o show LOW position of front washer fluid.
. Adoption of level gauge for gasy inspection of amount of fluid in rear washer tank.

. Adoption of electric type speadometer for smooth, shake-free pointer movement

in response to speed changes.
Adoption of spare electric terminal, etc. for automobile telephonea,
Adoption of accessory socket.
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WIRING HARNESS

The wiring harness is divided into the main wiring
harnesses [front wiring harness, body wiring
harness (LH, RH), control wiring harness,
instrument panel wiring harness] and sub wiring
harnesses (door wiring harness, hftgate wiring
harness, root wiring harness) and has the
following characteristics.

* A junction block, which is one unit consisting
of interrmediate connectors for the harnesses,
fuse boxes and relay boxes, is used to improve
ralizbility.

STRUCTURAL DIAGRAM

Diagnosis connector

.Jur:tin:nn block

18FQ240

Instrument wiring harness

Contral wiring harness

Front wiring harness

#

Roof wiring hamess

CAVS {Compressed Conductor Automobile
Yiryl Seri-rigid Wire) is used for the electrical
wiring harness to make it lighter.

There is central connector (diagnosis
connector) for diagnosis inspection of each
electronic control system for improved
sarviceakility.

Connector terminais in the control units and
sensors where weak slectric current from the
electronic control systems flows are gold-
plated to assure flow of currant.

Body winng hameass [RH)

Liftgrate wiring
harnass

Coar wiring harness*

Bady wiring harness (LH}

JBFHHITH

MNOTE
11} This figure shows the main wirng harnsases only,
{2} * mark indicates it is equipped on the right side also.
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ELECTRICAL - Diagnosis System

DIAGNOSIS SYSTEM
Diagnosis system is designed to improve serviceability and has the following functions.
Function Diagnosis -
code output % T%h ..ra,_
_ $23 &
g 3 8o £
= = Qwo 8
= o = & g
Electronics > F 5E5 S o
system £ g £83 58
X
¥ Lirtil
{1} MFI battery
QFF
X
% Lintil
2YELC 4 AT battery
QFF
X
5 Uil
{3} ECS battery
OFF
x
¥ Lintil
{4} ABS battery
. OFF
X
% X Lintil
{5} Cruise control hatteny
QJFF
X
i6} Full auto air ¥ Lintil
conditioner batteny
QFF
{7} ETACS X
(8} THEFT ALARM A
19) SRS {AIR BAG) EEFROM®
NOTE

*  Saved in memaory as long as the data is not elactrically canceled.

5 :..:\
.

Junction block

‘I.F'EI-EIIE

Diagnosis connector

4 3] 2

—
12111101 91{8| 7

18RIMA

rMPI

ECS

ARS

Cruise control

ELC -4 AT

Full auto AC

SRS {Air Bag)

ETACS (Theft Alarm)

10, Diagnesis control

11. Vehicle simulated speed
12, Ground

e R Ul

DIAGNOSIS CONNECTOR

The diagnosis connector for the following systems 1s located
on the right side of the junction block,
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ENGINE ELECTRICAL
IGNITION SYSTEM (DOHC engina}

A three coil spark system with electronic control is Timing and Current Flow Time for the contents of
used. Refar to GROUP 14 - Control of Ignition the ignition timing control.

Air flow sansor (AFS) Poweer transistor unit
Air intake tamparatura sensor ‘ﬂ‘!-"""
Alrmospheric préssurs sensor § lgmition ool
a E - -
Engine coolant temparature sensor_ d L J/"'“ Ny ) R |
ldle switch N , -1 |
| I
c

nC - 0

SEna ~|Engine control unitf—=t—— (’_\ L] . '

=

Crank angle sensor I

Vehicle spead sengor (reed switch)] - -

Inhibitor swatch .

Ignition switch—3T

Deatonation sensor . Spark plug% | %1 [%I %
1

—E— ™ = = = =
- Cylinder No. 8 3 B 2 4

¥

Tl

gnition timing adjustrment terminal

TFLUGTID
ltemns specifications| BATTERY
Type 75026R A maitenance-free battery as shown left is used.
Voltage Vi 12

Ampere hours (BHR) Ah | &2

Electrolyte specific gravity
[DO°C (68°F) fully charged] | 1220
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LIGHTING

GENERAL INFORMATION

Parallel link type pop-up headlights that go up and
down vartically are used. Air resistance when
driving is reduced by the asrodynamic shape,

There is also a convenient engine compartment
inspaction light for inspecting at night and for
service to improve serviceability.

SPECIFICATIONS
tems Specifications
Exteror lights
Headlights W B5/A5
Fog light W 3%

Front combination light
Turn-signal lightfside marker light
Rear combination light
Turn-signat light/side marker and taillight
Stop hightftaillight
Turn-signal and stop light/side marker and taillight

CP | 32/2 (2067)" or 43/3 (3496}™2

CP| 32/2 {2057)"
CP| 3212 {2057)"
CP | 32/2 {2067)2

Side marker and tailhght CP| 3{1a8}"2
Back-up light CP| 21
License plate light CF| 3168}
High-rnounted stop light CP| 32 {1156) or LED? Light Emitting Diode
Enging compartment inspection light W 3.B(194)

Imterior lights
Foot tight W 3.4 (158)

Dorne light Wi 8

spot light Wi B
Daar light Wi 5
Glove compartment light Wi 3.4 0158
Luggage compartment light Wi 5

MNOTE

(11 "1 Vehicles with small bumper.
(2} "2 Vehicles with largs burmper.
i3} 3 Viehicles with rear spoiler.

{4} The valugs in parentheses denote SAE trade numbers.




ELECTRICAL - Lighting 8-7

STRUCTURAL DIAGRAM
<Vehicles with Small Bumper>

Dome light
Engine compartrment Spot light
ingpaction light :

Glerve '
compartment light High-mountad stop light

High-mountad
stop light*

Fog fight Boor light RN

Optical horn R
lens Headlight Front combination light

. Foot light
<Vehicles with Large Bumper= Dorne light
[Emt light Luggage compartrnent ' K Licanse pate
Engine compartment i : ligh
inrt:;ﬂﬂtinn |i.F;m ight Resr combination light  1ght ant
WFOOTS

Glove compartment light
g High-rounteet stop light

High-rmounted
stop light™

Door light

Headhight ¢ bt combination light and WFDOTE

optical harn lens

Licanse plate

Luggage compartrmeant light light
NOTE Back-up fight " '
* mark indicates that the high-mounted stop light is mounted on the rear spoiler. Rear combinatipn SockUp g
light
HEADLIGHT
The headhghts go up and down when the lighting one side, the other side can still operate,
switch or pop-up switch is operated. The Furthermore, when there is trouble in the electric

operating mechanism for the headlights is such system, there is a manual knob 5o the headlights
that the right and left headlights operats can ba moved up and down manually,

independeantly so that if there should be trouble in

ot

hdanual knoh Link sssembhy

Pop-up swatch

T
T
=

Pop-up motor

Lighting switch 16Foos4 WFOO7d
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ELECTRICAL - Lighting

< Down position >

Headlight
rcegnt

T,

FPop-up mator
movernent

Wi g

_a—'—'_'-'-'_ﬂf

16FDOBG

OPERATION

Headlight Operating Conditions

EXPLANATION OF STRUCTURE
Pop-up Headlight

The pop-up headlight consists of the pop-up motor, link
assembly, rod connecting the pop-up motor and link
assembly, and headlight 1o raise and lower the headlight.
When the pop-up switch or ighting switch is turnad ON, the
pop-up motor rotates, the rod connected to the pop-up
motor moves the link assembly to raise the headlight. The
link assembly uses a parallel link system so each link
operates through the three fixing points on the right and left
to raise and lower the headlight vertically,

Manual Knob

When the headlight pop-up mechanism does not function
due to trouble in the electric system, this manual knob can
be usad to turn the pop-up motor to raise and lower the
headlight manually.

The manual knob is operated by removing the boot and
turning the manual knob clockwise.

Headhght oparation or position Headlight
Switch position LP DOWN OM OFF
Lighiting switch oM A X
OFF X X
ON Passing switch ON X X
OFF X X
Foprup switch
Lighting switch O A X
OFF by *
OFF
Passing switch O ¥
OFF X
NOTE

{1} "X° indicates the resultant headlight operation or position.
{2) "Lighting switch ON® means a switch position at which the headiights light up.
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Raising Headlight

When the Pop-up Switch is Turned From OFF
;DAI?N and the Lighting Switch is OFF or at
When the pop-up switch is turned ON, the
judgment circuit in the ETACS control unit senses
the OM signal and activates the UP timer circuit.
Then, since transistor Tr1 is turned O, transistor
Tr2 iz alsg ON, current from transistor Tr2 flows
through the U-contact in the pop-up motor WD
{UR/ODOWN) switch and from the pop-up motor

Battery

Junetion block
{general fuse)

relay {coil side) to ground, the pop-up motor relay
{contact side) goes ON, current flows in the pop-
up motor and the headlight starts to go up.

When the crank arm rotates approximataly 180°
and reaches the UP position where it stops
automatically, current to the pop-up motor is cut
off since the connecting U/D switch contact
changes from the U-contact 1o the D-contact, the
pop-up motor stops and the headiight remains in
the up position,

Ignition switch {ACCH

Headlight relay

Pop-up
motor ralay

R
eadlig
(LH)

1
]
iLighting switch}
g - = ' Pop-up mator
| ! {RH)
|
|
|
1 BN
—— e —
iDirmmenpassing
switch)
Pop-up switch
ETACS controd unit
Juggrmeant girgui P fimar circuit
i DOWN tirmer ﬂirc:u'ni_
NOTES
{1) The dotted lina |~ - —— | indicates a rmodal with the thefi-alanm system installed. eEo109

{21 The two-dotted ling (s - » weam } indicates models without 3 theft-alarm system.
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When the Pop-up Switch is OFF and the
Lighting Switch is Turned OFF or From TAIL to
HEAD

When the lighting switch is turned to HEAD {on
models without the theft-alarm system, lighting
switch is turned to HEAD after the igmition switch
is turned to ACC), current flows from the headlight
relay {coil side} to ground via the column switch

Battery

Junction block - .
(gengral fuse) - s

i F

(ighting switch), the headlight relay (contact side)
goes OM, current flows in the headlight, the
judgment circuit in the ETACS control unit senses
the ON signal at the same time as the headlight
lights up, and just as in the item mentioned on the
previous page, the pop-up moter relay goes ON
and the headlight goes up.

Ignition switch (ACC)

i : Pop-up
Headligh FF
Headlight !
{LH ‘
O T
{Lighting switah} | |
(i S—— lnlabalr’ Nlaini—— Pop-yp motor
' oFF (FF HEAD 1 RH
Column! | 0Ff, N2 Rgpans L-UF {RH}
switeh : T.ﬂ.ﬁ. EAD TAIL TRiL 0 - I
S T I . ‘W
{Dimnrmenpassing
A switchi
= L ]
‘N
Fop-up switch | goyn (yus
ﬁ ) L
F o :___ & i
1
™
ETACS control unit : i—— kﬁ Tr2
Trl
. . . -
l Judigment ceruit I—{ UP timet airauit_J——t=40]] E_ Trd
DOV timer Sircuit ot T
16F110
MOTES
(1] The dotted line { —— - —— }indicates a model with the theft-alarm systam installed.

(21 The pyvo=dottad ling { — = - —— | indicates moedeals without a thelt-alarm systam,
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Lowering Headlight

When the Pop-up Switch is Turned From ON
te OFF and the Lighting Switch is OFF or at
TAIL

When the pop-up switch is turned OFF, the
judgrment circuit in the ETACS control unit senses
the OFF signal and the DOWN timer circuit
functions. Then, transistor Trd also is ON since
transistor Tr3 is turned ON, current from transistor
Tr4 passés through D-contact in the U/D
{UP/DOWRN) switch and flows from the pop-up
motor relay lcoil side} to ground, the pop-up motor
relay (contact side) goes ON, current flows 1o the
pop-up motar and the headlight starts to go down.
Since the connecting U/D {UF/DOWRN} switch
contact changes from the D-contact to the U
contact when the pop-up motor rotates
approxirmately 180° and reaches the position for

» - L'

Batter

automatically stopping the down movement,
current 10 the pop-up motor is cut off, the pop-up
motor stops and the headlight stays in the down
position,

When the Pop-up Switch is OFF and the Light-
ing Switch is Turned from HEAD to TAIL or
OFF

When thea lighting switch is turnad to TAIL or OFF,
current to the headlight relay (coil side) is cut off,
the headlight relay {contact side} goes OFF and
the judgment circuit in the ETACS control unit
senses the OFF signal at the same time as the
headlight 1s extinguished and, just as in the item
mentioned above, the pop-up motor relay goes
N and the headlight goes down,

tanition switch (ACC)

Junction block

1.

{general fuse)

Pop-up
grp_ N E 1 ON g | TOtor relay
- = E
Pop-up .
o i
;'— -4 ;!—L = b t—ln—gf Eﬂ-tEhl —————————————— ' FPop-up maotor
OFFa AFFf(RH)
Column! HFF{!_ _QF_:,! ___JrF 3
switch » HEAD !
! TMLlHE"'D ITAII. 1 31
N
:_ . A i _:i: [} v —
[Dirvrmerfpassing
switchn)
Pop-up switch| | o 2 |
L A I
i )
E "]
&,
(1
[ ]
l &ﬁ Tra
ETACS control unit ¥ 4
Trl
Judgrment circuin UP tirner circuit :3] Et‘ Trd
. .. o
DOWN tirer circuit B ) Tr 3
NOTES .
{1 The dotied ling { — - —— }indicates a model with the thaft-alarm system installed.

TEFOEM

2] The two-dotted fine {— - = — } indicates models without a theftalarm system,
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=Vehicles with Small Bumpasr >

1&F01G8

OPTICAL HORN LENS (FOR PASSING LIGHT}

Since the headlight faces the front even when retracted, the
headlight, If used when passing, lights up and shines in
retracted condition through the optical horn lans (place for
the lens so light can pass through).

/ e witch L,.
..-'-.:E:‘I_:

s

Engine hﬂ'ﬂd\:‘:\..\x\

Inspaction light
Ter T e T qAFO0A3

ENGINE COMPARTMENT INSPECTION LIGHT

Whan the hood is opened with the lighting switch in the
TAIL or HEAD position, the inspection light switch goes ON,
the inspection light in the hood lights up to iHluminate the
engine compartment.
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METERS AND GAUGES
COMBINATION METER

The combination meter uses pointers and has
large, easy-to-read mieters, indicator lights and
warning lights. There are three types of meters:
DOHC -non-turbo models, DOHC turbo models
and SOHC models. The speedometer for the
DOHC .non-turbe model and SOHC modsl is a
mechanical type operated by a cable and for the
turbe model is an alectric type that is operated by
pulse signals from the vehicle speed sensor 50
the pointer moves smoothly in response to spead
variations without pointer shaking.

NOTE

In Canadian models, the outer scale indicates
kilometers per hour and the inner scale indicates
miles per hour.

In addition, the brake warning indicator for
Canadian madels is {{TH.

COMBINATION GAUGE

The cormbination gauge used s a 3-gauge type
with sporty feeling. There are two typss of
gauges: DOHC non-turbo modelfSOHC moded
and turbo model.

<S0HC model >
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VEHICLE SPEED SENSOR
STRUCTURE

The rotating shaft of the vehicle speed sensor is
mounted directly on the transaxle speedometer
driven gear. The rotation of the driven gear is
transmitied to 2 magnet via the rotating shaft. The
IC built into the Magneto Resistive Elerment

| Hotating $haft aponsa

MAGNETO RESISTIVE ELEMENT {MRE)
Characteristics

The magneto resistive element {(MRE} has the
characteristic that its resistance wvalue varies
according to the direction of the magnetic field,
VWhen the direction of the magnetic field is
parallel to the Magneto Rasistive Element (MRE),

bt
Parallel RE

magnatic field

i i ian
Rotating direct Magnat

16F00ET

Operation

Since the resistance value of the MRE varies with
the wvariations in the magnetic field when the
magnet rotates, the output voltage also varies.
The shape of the wave of this output voltage 1s
shaped by the comparator and then, after it is

Tw\,_l—i SEnsor power |
CH-

{MRE) in the top of the magnet detects the
rotation of the maagnet and generates a 4-pulse
electric signal for each rotation of the

speedometer driven gear.

13F OOED

the resistance value 15 maximum, when the
direction of the magnetic field is vertical to the
Magneto Resistive Element {MBE), the resistance
value is minimum.

Magnetic field
Resistance value

Magnalic
field direction
Parallel =+————+=  Varticsl
magnetic field ragnetic field
12F0060

Magnet

16FO0a 8

divided by the frequency divider circuit inte a 1-
rotation, 4-pulse signal, the transistor turns it ON-
OFF when it is output to the transistor base t©
produce a 4-pulse electric signal per one rotation
of the speedometer driven gear.

' Comparator
e

: Frequency dividar circuit

LR ] o - '
—MT| Sensar output | 1 : 1-rotation

Sensor ground |

Aotating direction mmn:
T e, ﬁmJF
T T
(v
hMagnet _H.Ilﬂﬂ.
Rotating shaft qu “V |
'Fr&quenm{ ' '

12FO0E0

divickar circuit
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ELECTRIC TYPE SPEEDOMETER
CONSTRUCTION

The electric type speedometsr uses an electronic
circuit to control the electric signal from the
vehicle speed sensor and a cross coil type
speadometer that has a magnet fixed 1o the

Qdometer

Pointer

Pointar plate

Tripy knob Tap mater

OPERATION
Electronic Clrcuit

it shapes the wave of the electric signal from the
vehicle speed sensor in the shaping circuit and,
aftar calculating vehicle spesd at the calculation
circuit, it controls currant flowr to the cross coil and
stepping motor.

it determines the direction of current flowing in
each cross coil by using the quadrant indicating
circuit and, at the same time, it determines tha

Painter shaft

pointer shaft and two coils that pass directly
through it. Furthermore, the odometer and trip
meter are directly driven by the stepping motor
with built-in gear.

Cross oml

Electronic circuit

rMagnet

current value using the duty data cirewt, and
sends current from the meter drive circuit to drive
the pointer.

It determines the current value flowing to the
stepping motor by using the pulse motor data
circuit, and sends current from the pulse motor
drive circuit to drive the odometer and trip meter.

Vehicla spaad
[
58150 P ]
et Cire
| e Eakciar- Meter s P
ing [~=*% fricd. eael
haping L drive
elngaiy gircuil Gty dat e |30eed ot
d
J,,. circurt
Pulse motor Pulse motor Sreppeg Gtomatar
data circuit drive circuit Mo Tiip meter
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Combined
rmagnetic frakd

Coil 2

Coil 1 magnetic fiald

magnatic figld

Magnetic axis

tagret

Direction of combinead
magneatic fiald

Pointer shaft

HSF0235

0"

Paointar

o Example 180°

270" 360°

angle

|
|
|
I
Coil 1 /"’é’*\_'

aurrent

\

(R

2
gy
2
:M
—
(

Cross Coll

When current flows in the cross coil, a magnatic field 1s
generated in coil 1 and coil 2. Since the two magnetic fields
pass directly through, the actual magnetic field is a
combination of the two magnetic fields.

Since the magnet is fixed to the pointer shaft, the magnet
rotates to try to align the magnetic axis of the magnet in the
direction of the combined magnetic field and thus rotates the
speedometear pointar,

NOTE

The speedometer pointer is attached to the pointer shaft 20°
counterclockwise to the magnetic axis of the magnet.

RELATION BETWEEN POINTER ANGLE AND CURRENT
VALUE

The angle of the pointer is determined by a variation of the
current value flowing in coil 1 and coil 2.

Example:

when the pointer is at 90°

* MMaximum current flows in coil 1.
* Mo current flows in coil 2.

NOTE
When the pointer is at an angle of 0°, it indicates a speed of
0 kmy/h {0 myzh).
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WIPER AND WASHER

The front wiper is a seami-concealed type with the
following faatures.

A wvariable time intermittent wiper under
ETACS control is used on all models. (Refar to
ETACS for operation of the variable time
intermittent wipear.)

There is a mist wiper function for more
convenience.

The washer is a 2-nozzle 4-jet type and thaere
15 a level gauge switch to inform by an
indicator light in the combination metar that
the washear in the washer tank is low. The rear
wipar is used for improved rear visibility when

STRUCTURAL DIAGRAM

Washer nozzle

Wiper motor

Washar tuhe

Wiper blade

Wiper anmn

Wiper motor

it rains, ete. |t has the following additional
features.

It uses a fixed tima intermittent wiper.

The washer is a 1-nozzle 2-jst type and there
is a level gauge in the washer tank for easy
detection of the amount of liquid. It is
mounted in the right rear of tha cargo
compartment,

The wiparfwasher switch is mounted on tha
right side of the knee protector. It 15 &
combination wiperfwasher switch and can be
oparated when the ignition switch is at ACC or
OM.

Wipar blade

Leweal gauge

Washar tube

HFGoras
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AUDIO SYSTEM

There are two types of AM/FM multi-electronic
iuning radios for the radip and steren, A CD
player can also be installed as an option. There
are remote control switches for remote operation
of the radio. The following two types of speakers

are used for radic and stereo,
» 4 speakers {door speaker: double cone for

highflow-fraguency sound, rear
single conea for highflow-frequency sound)

STRUCTURAL DIAGRAM

AMFM multi-glectronic tuning radio

Radw remote contral switch

Front speaker

Door speaker
CD player

Antenna feeder cabile

MOTE
apeakers arg also installed on the nght side.

speaker:

Azar speaker

A

* § speakers {front speaker: single cone for high-
frequency sound, door speaker: double ¢cone
for highflow-frequency sound, rear speaker:
single cone for highflow-frequency sound}

There are two types of antennas; a whip antenna

with a total lsngth of 800mm (31.4 in.) and a 7

stap retractable motor driven . antenna with a total

length of 300mm 35.4 in.).

Whip antenna

&P

Matar antenna

AM/FM mublti-efectronic tuning radio

NMOTE

-7 777 7"

The {22 Zmark indicatas the radic and stereo installation when a CD player is installed.
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RADIO REMOTE-CONTROL

The radio remote-contral switches in the air bag MOTE

module are an integral part of the steering whesl Refer to Group 23B-SRS (Supplementaly
and turns in unison with it, signals are transmitted Restraint System) for an explanation of the
via the clock spring. structure and operation of the clock spring.

Clock spring

Redio remote cantrol switcl
[ 19F0116

STRUCTURE AND QPERATION

When a radic remote-contral switch is pressed, a is sent via the clock spring to operate an audio
digital sighal corresponding 1o that switch pressed function.

Radic switch e Radio
oo lsieToye _ Digitel Digital —
Sional g?::i' Hgna._ signal *I_ ::ﬂqtlf?_llling - Speakar
T Clack spring o 1'
Radio remote-control switches Switchas
18F 0200
ACCESSORY SOCKET

There is a convenient accessory socket for use when using
plug-in type accessories. The maximum load that can be
used is 120V,

1B FQI0DS
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ETACS

ETACS ({Electronic Time and Alarmm Control
System) is adopted and uses a micro-computer for
centralized control of all the timer functions and
alarm functions.

SUMMARY OF FUNCTIONS

This control unit has an input check function to
check normality or abnormality of the circuit from
the input switch to micro-computer in the control
Lnit,

ltem Functions and operations
Prevention of door | Even if the driver forgets to take out the S5 OFF
lock when key is | ignition key and locks the door on the permnder on J
left in ignition driver's side, the unlock ouput works for
five saconds, it prevents the door from Do OFF iriosed
locking by releasing the door lock when the | swieh ON :np:?ﬂ 1 [
key is not pulled out.
Orvers  off n - ~
d oCk
srtch mmﬂ
Fa e
oot logk 4gEK | 1
swvitch ALK
UNLDCE O
output  OFF 5 sac, !— 5 56, 5 s, —
16F02BT
Defogger timer If the defogger switch is turned on when
the ignition &y 15 on and the altemnator is
generating electricity (L-terminal is 10V or
more), the defogger functions for
approximately 11 minutes. It stops if the
switch is pressed again during the operating APpTOx.
O |—| |
Dafogger QFF |
Defogpar Lt ﬂ
=wilch OFF
160006
Fower window Whan the ignition key is turned off, the Power windaw switch
timar, seat belt ETACS timer function is activated, and the
tension reducer poveer window can be opened and closad [
timer using the power window switch for 30
seconds and the seat belt tension reducer 0 o~
alse functions in the same way for 30
seconds.
The seat belt tension reducer timer staps,
however, if a door is opened within 30 —
seconds. 16F0I0
rétion o
?wildl CFF r—
Door  OFF [ciosed : i
switch  OMN [opan) ! I
I |
Panara L ; — —
windovr o | — .
cutput '.‘:.'1} T :Hﬂ B,

16F0302
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Itams Functions and opearations
Dirmrming lights Except when the igmition switch is on, if the
(Dome light, Foot | dome light is in the position connacting it to

light, Ignition key
cylinder tlumination
light}

the door, the lights dim gradually and go out
completely after approximately B seconds
when the door is closed.

MOTE

If the ignition switch is on, there is no
d{[r:nmfi‘ng of the lights when the door is
closed.

—

-

Extinguished
- Light dimming

L

L

(o, & 580,  IRAGTTR

Seat belt warning

When the ignition key is turned on, the seat

belt warning light flashes for approximately :ﬂg g;:: — A Figzhing time
& seconds [approximately 4 times). { lapprox. B sec.)
]
- Nluminasted
Iodieatol g npueshad__
1GROOES 18 F 0298
Intermittent wiper | If the wiper switch is turned to INT when .
the ignition switch is in the ON or ACC et
position, the wipers move intermittently in a ? e
range of 3 — 12 second intervals according it S
to the setting of the intermittent variable
volume switch, Wipar 0N
OFF
18R0080 1BFO300
Mist wipsr If the washer switch is turned on for less - Lass thart
than 0.6 second when the ignition swatch is 06 zat.
in the ON or ACC position, the wipers move
through one cycle. I
e
16R0H0S0 18A01TH
Washer linked If the washer switch is turned on for 0.6
WD second or more when the ignition switch is P
in the ON or ACC position, the wipers begin || : 0.6 580,
10 function 0.6 second after washer fluid s | ’
sprayed out, continue wiping for 2 -3 2 -3 oycies
cycles after the switch is turned off and
then stop.
1AROGH1T 16R0093
Headlights The headlights are raised and lowered by | Lshing 3&
UPIDC?WH control | operating the pop-up switch and lighting Zanch - i
switch, - - Pogup  ON | !
{Refer 10 pages B-7 for raising and lowering | siich  GFF —1 ! i
the headlights.) Gsec., | SsEC. |
ot | e
i !
Lip auput EI::: i | |
t 15 gmg, ! g sac.
S i IR e
Doy 0N
nul;m:ll. OFF : : L.
magior [N

TRFOEGR
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PARTS AND FUNCTIONS RELATED WITH ETACS

Functions

Componants

Prevention of door lock
when key is leff in

ignition

Defogger timer

segt belt tension reducer

Fower window timer,
tirmear

Cimming light

Seat belt warning light

and buzzer

Headlights UP/DOWWN

control

Input
side

ACCH

>

>

> |2 | Intermittent wiper

= x| Mist wiper

> 12 | Washer linked wiper

lgration switchi e 1G1
152

ol et

kay raminder switch*

Wiper switch {INT)®

»

Variable intermittent

Column wipet control switch?®

switch Vasher switch®

Lighting switch

Dyovorr switeh™

o

Croor lock actuator™

=

Defogaer switch®

Pop-up switch®

L.H.

Seat belt switch
R.H.

Alternator {L-terminal)®

Cutput
side

wWiper relay

Dorme light, foot light, ignition key
cylinder illumination fight

Doar lock power relay (UNLOCK)

Power window relay, seat beit
solenoid

Seat belt waming light and buzzer

Pop-up motor relay

Defogger relay

A

MOTE

{1} * mark indicates a switch or sensor that can be used for input inspection with 8 volimeter,

{2) ¥ mark indicates a part relevant for each function,
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INPUT INSPECTION FUNCTIONS OF ETACS

The ETACS control unit has an input inspection function that
can check everything from each switch to the ETACS control
unit by using g voltmater to measure the voltage variations at
the ETACS terminals on the diagnosis connector,

The diagnosis connector is instalied on the right side of the
juriction block on the lower left-side of the instrument pansl.
The ETACS input inspection function has the following

functions.
T (1} ignition switch (ACC and ON}
Jun \hnmgnusis Wiper switch (INT)
‘-‘""”E“‘:;an Variable intermittent wiper contral switch

)

(3]

() Washer switch

B Key reminder switch
{6} Door switch
{7
()
(9

Diagnosis connactor

Ground ETACS

Door lock switch
Defogger switch
Pop-up switch

14Ni338
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PREVENTION OF DDOR LOCK WHEN KEY 15
LEFT IN IGNITION

(1l

(2)

If a door is opened (door switch ON) when the
key is in the ignition switch (key reminder
switch OFF), AND1 cutputs an H signal.

If the inside lock knob on the driver's side is
pulled backward {door lock actuater LOCK),

ELECTRICAL - ETACS

signal to the timer circuit but, if the inside lock
knob on the driver's side is pressed forward
{door lock actuator UNMLOCK], ANDZ and AND3
cutput an L signal, and passing through OR,
input an L signal to the timear circuit.

AMNDZ outputs an H signal and passing through (3] When an H signal is input to the timer circuit,
3, inputs an H signal to the timer circuit. the timer circuit is activated, Tr is turned on,
o the inside lock knob on the passenger side is the UNLOCK side of the door lock power relay
pulled backward (door lock actuator LOCK), is turned on and all the doors are unlocked.
and if the inside lock knob on the dnver's side If an L signal is input to the timer circuit, the
is pulted backward, ANDZ and AND3 output an timar circuit is not activated.
H signal, and passing through OR, input an H
Fusible link (&)
<Vehicles Without Theft-alarm System>
@ multi-nurnun
e
Iv A
ETACS unit J; 4!
Jumper
connactor
ARDA
Lo i
! Conatant
woltage 5
ANDZ
+— WA
Tirner girguit Te
]
Wy w—m@ Untock O =5
Lwyl A SR {FF o
T v v \JJ A
WOONS NS NS N
Loce |Dogr lock
BFE ) peOwwar relay
-
4
* 1
rigben” | b soren 00| &
N
4 & Dot rl-::{cr::‘hH] g
STIC
{RH iLH} actuator {LH) Ecﬁ;tg]ffﬂm
Door swrtch A

TEF 009
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<Vehicles With Theft-alarrn System:>

Fusible link ()
A
=L
108, |
®  ®F
Key rerminder
ny. s::ftnh
2 i
LA ETACS unit Juﬁ‘lpﬁr Connector

v]

He—<>

{RH}

{LH}

Door awitgh

Daor lock

Multi-purpose
fuse

actuator {LH)

C“L?E‘“"E‘v
AND:z vattage
W —— -
Timer ¢ircuit Tr
NOTL AND: ON T
LIrtlock
- i S ) Sl St R
e
NOT 2
v v v I\
e o y v
Door lack
power relay| o
— l
1

Door ook
gwitch {RH)

Door lock

1EF00

actuator {RH}
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ETACS

DEFOGGER TIMER

(1} if the defogger switch is turned on when the
ignition switch is on and the alternator is
generating electricity {L terminal is 10-Y or
morel, the input to NQT is L and the reversed
H signal activates the timer circuit. {2
Then, the H signal from the power circuit and
the H signal from the timer circuit are input to
AND, the AND cutput goss H and Tr is turned
on.

As aresult, the defogger relay is activated and

Ignition switch {1G1)

D/ Multi-pumpose fuse

ETACS unit

current flows to the defogger.

Then, 11 minutes later the output of the timer
circuit becomes L and the defogger is turned
off.

Even while the defogger is activated, if the
defogger switch is turned on again or if the
alternator stops generating electricity (L
terminal is 3.5V or less), the defogger relay
goes offt and current stops flowing to the
defogger.

Ignition switch {1G2)  Fusible link &

3) / Multipurpose fuse

Defogger
relay

%

Powver gircuit
Timer circuit
11 min. AND
NOT —tn
: BDaun Ok
. L .
' L nr
v ¥4
v W
AP
/\ Defogger L
-~ 2 ON switc Altarnator
OFF {L-terrminal)

i

Defognear

16 ED30S
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POWER WINDOW TIMER AND SEAT
BELT TENSION REDUCER TIMER

{1} When the ignition switch is turned on,

operation of the power windows is possible
since an H signal is input 1o OR, the Tr is
turned on and the power window relay is
turned on. At the same time, since the Tr is
turmmed on, the front seat bell sclenoid (tansion
reducer function) can also function (Refer to
Group 234 — Seat Belt for the tension
reducer ).

When the ignition switch is turned from on 1o
off, the operation i1s the same as in item (1)
since the timer circuit outputs a 30 seconds H
signal because of the reversed H signal due to

k3

NOT?, an H signal is input to OR, and
operation of the power windows and
operation of the front seat belt solenoid are
possible (30 seconds).

When the ignition switch is turned from on to
off, an H signal is output a 30 seconds from
timer circuit and, if during this time a door is
opened, the door switch is turned on, the
input side of NOTZ2 goes L, the reversed H
signal is input to the timer cirguit reset, and an
L signal is output frorm the timer circuit to stop
aperation.

I Mg Fusible ible
switch [|G1} link (&) mﬁi
Multi-purpose . Muli-  p
@amse purp 19 [ Multi-purpose fuse @? purpose At
uge relay
) swikch
Jumper off | (1.H)
CONNector

Seat
solenaid
{LH}

A A ETACS unit

s 7 . - ’

F::-?.rer wlndﬂw
4 i rnain switch
Constant Timer R RH
voltage 5V NOT, circuit 0 One- iip. L T e
' o H H Tr touch C
oV L down DFF
EU' et circuit 'T“‘ -
ot ey '
Lok 0
_{ 4 switch T =¥
NOT:z

(B H)
Door switch

{LH}

*1: Vehicles without theft-alarm system
*2: Vehicles with theft-alarm system

(LH) ({AH]

Power window maotor 18F0311
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DIMMER TYPE LIGHT
{11 If the dome light switch is in the DOOR

position and the door is opened (door switch
O}, current from the battery flows from lights
{dome light, foot light, ignition key cylinder
llumination light} — ETACS unit — door
switch — ground and the lights go on.

ELECTRICAL - ETACS

AMD outputs an H signal and activates' the
timer circuit.

The timer circuit outputs 1o the Tr base a
signal that gradually varies for B seconds due
to duty control, -and the voltage for the lights is
gradually reduced to dim the lights.

if the ignition switch is off, input to NOT {3 If the ignition switch is turned on, the input to
becomes an L signal and the reversed H signal MOT becomes an H signal and the reversed L
is input to AND. _ signal is input to AND. As s result, even if the
If a door ts closed at this time (door switch door is closed, the light dees not dim but is
OFF), the circuit of door switch — ground is grtinguished immediately since the timer
cut off and, since an H signal is input 1o AND, circuit is not activated.
|gnition switch G1) Fusible link
M Lit-pu rps e , -
'@2 fuse (@7 Multipurpose fuse @ i pud:étl-purpnse
Jumpear {iome
cannegstor light
@ 'grm'ﬁ ket
: cylinder
- @) Faot light iflumination
¥ light
ﬂg*mm ’
.J"‘\ Y l
v ; kv
—
BY Constant Timer eircuit
¥ voltage 5V {{ Approx. & sec. ) I
o —M—@ i ETACS
NOT ARD 2 v it
Do ;' Q
‘T‘ﬂ‘ A -I—H-ITE le_
‘n‘F'Fjl .{” Efﬁ‘?
OFF - OFF '[,T__fm
(RH} LH}
1BF D06

Do awitch



belt warning light 1o the Tr collector, Alsg,
when the seat belt switch is on (saat belt not
tastaned), voltage i3 applied to the Tr collector
from the buzzer.

When the ignition switch is turned on, the
timer circuit outputs an H signal for 6 seconds
and an L signal and H signal are output
alternately from the pulse circuit,

When there is output from both the timer
circuit and pulse circuit to AND, Tr is turned

Ignition
switch (1G1)

e

AL} Multi-purpose fusa

ELECTRICAL - ETACS

SEAT BELT WARNING LIGHT AND BUZZER
{1} Voltage is applied from the battery via the seat

{4)
1))

{6)

829

gn. Conseqguently, the 6 second light flashes
and the buzzer sounds.

After flashing for 6 seconds, the light goes out
and the buzzer stops.

If the ignition switch is turned off during the &
seconds, the light goes cut and the buzzer
stops,

If the seat belt switch is turned off (seat belt
huckled) during the & seconds, the buzzer
stops.

Fusible
link {6}

@ Miulti-purposea fuse

Key reminder
switch
T
=
& Combination
b= mater
@
- 4
Pl ETACS unit L
v
Timer circuit
-—
- AND
& sec, Tr
Fulse circun
!
—L

16F0307
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INTERMITTENT WIPER

{1

If the wiper switch is turned 1o the INT
position when the ignition switch is in the ON
or ACC position, the voltage wvalue from the
intermittent variable volume switch is input to
the intermittent time detection circuit.

The intermittent time detection circuit outputs
an H signal at the intermittent time according
10 the set value of the intermittent variable
volume switch and, via OR, turns the Tr on and
off to operate the wiper.

MIST WIPER AND WASHER LINKED
WIPER

{1}

If the washer switch is turned on when the
ignition switch is in the ON or ACC position
and the wiper switch is off, an H signal is input
10 the washer switch ON time detection cirguit
and, whan the washar switch ON time i3 less
than 0.6 second, timer circuit | 5 activated,

{2}

(i

there is a t second {washer switch On time)
delay, and the Tr is turned on via OR for one
wiper cycle {mist wiper)

When the washer switch ON time is 0.8
second or more, washer switch timer circuit ||
is activated, there is a 0.6 second delay due to
the functioning of the ON delay timer and the
Tris turned on via OR for one wiper cycle.

‘In addition, if the washer switch is turned off,

the timer circuit || operates the wiper for 2 — 3
cycles after the washer switch is turned off
since there is a 2.5 — 3.8 sacond delay befare
the output is turned off.

During intermittent operation with the wiper
switch in the INT position, the mist wiper and
wrasher linked wipear operata.

ignition switch (ACC)

%Mu ti-purposs
s ETACS umit fuse
W
T Tirrr gircuit | Jurnper
ON it = 0.6 sec.} connector
-—ﬂ'N'IV—Q—"W\V— Intermittent Inatar :FL
time delaction OFF
circult 1
11
(OFF i
iasher T=0.6 = 0.7 nec.
A, e
1 =} n o 0 o
e LiL inp N -Etlg'ﬁtéﬂsr‘cmuu 1 —
LE!'FF I
ON 1T ...;__Lrg
Chrlpedl
OF F wleeeed |
T T1-0.8 sac. T
T#=2.5— 3.8 saac.
ON £ P
LV W vy T

Front
Wiper
otor

15FQ308
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THEFT-ALARM SYSTEM

When the theft-alarm systerm has been armed by
a fixed sequence for locking the doors without the
ke, if thereafter a door, the liftgate or the hood is
opened in a2n unauthorized way, the horn will
sound intermittently for a period of approximately
three minutes, and, at the same time, the
headlights will flash on and off, thus providing
audible and visual warning signals.

Furthermore, the starter circuit is interrupted in
such a way that the engine cannot be started, if

Headlight ralay

Starter relay

Security light

the ignition key is not used.

Mote that this system is controlled by the
Electronic Control Unit (ECU} as one function of
the ETACS (Electronic Time and Alarm Control
Systam.

The systemn is composed of the components
described below.

MOTE

The "ECU" {Electronic Control Unit) indicates the
ETACS control unit.

Eey-reminder switch
Liftgate oylindar lock switch

Hood switch
.
@
Starter : Door key cylindar
— uniack switch (L.H. and R.H.)
Door swatch Door lock actuator switch
v {L.H, and R.H.}) {L.H. and R.H.]
eadlights
£ v Thaft alarrm Ypazes
arn horn relay
Theft atarm
starter ralay {M/T)
OPERATION
w ‘D About 20 seconds after all doors are closed and
locked, the liftgate is closad, and the hood is closed —
SYSTEM ARMED
Authonizad i Unauthorized
1
A door, ftgate or hood i5
broken to open — ALARM ACTIVATED
Horn sounds 2) C .)}Engine is disahlad from starting.
Headlights flash %\h‘i R
a 3 é“@- j

}

Q' Mormal starting

oo i’ Drivar unlocks a door
or the liftgale wath the key.
i

WS ALARM DEACTIVATED
; (SYSTEM DISARMED)

WFO2Es
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ARMING THE SYSTEM
After the following procedures have been
completed, the SECURITY light illuminates for
about 20 seconds, and when illumination stops,
the system is armed.
(1) Pull out the ignition key from the key cylinder.
(2} Open a deor. {The other door is lockad.)
(3} Lock the door with the key or the keyless-
locking rmsthod.
(The central door locking systermn will then
function to lock all doors.)
NOTE
(1} The system is set regardless of whether
the hood and lifigate are open or closed,
and is armed as soon as the light goes out,
(2) While the timer is functioning
fapproximataly 20 sec.), it is not reset even
if the hood or liftgate are opened and
closed,

DISARMING THE SYSTEM

The system will be disarmed,

{1} If the key is used to unlock a door.

(2} If the systern is armed while the driver is still
in the vehicle, the system can be disarmed by
ingerting the ignition key and turning it 1o the
ACC or ON position.

(3 If the door is unlocked while clesing the door
or the door is ajar.

{4 If the door is unfastaned while the SECURITY
light illuminates.

(8 H, after the keyless warning is set, the door on
the driver's side or passenger's site is locked
but not completely closed (doar-ajar).

ACTIVATING THE ALARM

M H an attempt is made to open a doar, the
liftgate or hood, without using the key, while
the system is armed, the horn will sound
intermittently and the headlights will flash on
and off for approxirmately three minutes,
Furthermore, the starter circuit is interrupted
at this time also, making starting of the engine
impossible.

{2) If a further atternpt at forcible entry is made
after the first three-minute alarm has finished,
the three-minute alarm will be activated again.

ELECTRICAL — Theft-alarm System

DEACTIVATING THE ALARM

{1} To deactivate the alarm, insert the key into the
door's key cylinder and turn the key.

(&) The alarm is deactivated and the system is
disarmed when the liftgate is unlocked with
the key.

CHECKING THE SYSTEM OPERATION

The activationfoperation of the system can be

checked by following the steps below.

(1} Turn the ignition key to the OM position and
then use the powaer-window switch to fully
open the window on the driver's side,

{2} Turn the ignition key to the LOCK position and
then remove the key from the ignition.

(3! Open only the driver's door, and close all the
other doors, as well as the hood and the
liftgate.

i Lock the driver's door with the key or the
kevless- locking method.

(5) All deoors will then be locked, and the
SECURITY light (within the combination
meten) will iluminate; check to be sure that
illurmnination stops in about 20 seconds.

f6) After about two seconds have passed after the
SECURITY light illumination stopped, reach
through the window of the driver's door, pull
up the lock lever to unfock the door, and then
open the door.

(71 Check to be sure that, when the door is
opened, the horn starts sounding and the
headlights flash on and off,

{8} To stop the alarm, insert the key into the
door's key cylinder and turn the key.

NOTE

To check the alarm for the opening of the
liftgate or hood, open the liftgate {or the-hood)
by using the remote liftgate release lever (or
the hood release lever), located on the driver's
side either before the alarm is activated by the
opening of a door, or after the fimsh of the first
three- minute alarm.
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ENGINE -~ General Information

GENERAL INFORMATION

The enging is a V6, 3 liter enging with SOHC or
DOHC-24 valves,

The SOHC engine is the same as an enging in the
Ram Raider and Ram 50.

The DOHC engine is based on the SOHC angine
but, since it has DOHC 24 wvalves, the relation of
valve timing train and cylinder head are different

from the SOHC engine.

Furthermore, the DOHC engine includes those
turbo-equipped DOHC engines. Both the SOHC
and DOHC engines produca high output over the
entire range because of the wvariable intake
system.

SPECIFICATIONS
ltermns SOHC DOHC DOMC-TURBO
Total displacement oo feuin.} 2,972 (181.4}
Mo, of cylinders V-type, B cylinders
Combustion chamber type Compact type Pentroof type
Mo. of intakefexhaust valves |per cylinder) 1 for each 2 for each
Valve structure SOHC, belt drive DOHC, balt drive
Bore x stroke i fin.) 91.1 x 76.0(3.59 x 2.99)
Compression ratio 8.9 0.0 8.0
hax. cutput (SAE net} HPfrpm 16445, 500 222/6,000 300/6,000
Max, torque (SAE net) ft.lbs. frpm 185/4 000 201/4 500 307/2,500
Vahve timing
intake
Open 19° BTDC 16* BTDC 18° BTDC
Closed 59° ABDC 55° ABDC 85* ABDC
Exhaust
Open 58° BEDC 48 BEDC s50° BBOC
Closed 19% ATDC 15* ATDC 17° ATDC
Fuel supply method Electronic controlled hMP
Type - Mo. of turho chargers - —_— — Turbg x 2
Distributor method Eristributor type Electronic controlled three coil type
lgnition equipment E:;:{;;L tirning control T TRETE G
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ENGINE - General Information

ENGINE SECTIONAL VIEW (DOHC ENGINE)

TENGIAG




9-4 ENGINE - Base Engine (DOHC Engine)

BASE ENGINE (DOHC ENGINE)
CYLINDER HEAD

The cylinder head is made of aluminum alloy. The
intakefexhaust port is a cross flow type and the
four valves are arranged and shaped as shown in
the figure below,

Squish area

P

oiLGEET

The combustion chamber 15 a pentroof type and
the spark plugs are arranged in the center of the
four valves.

Intake port

Exhaust port

] DILOAE

Exhaust port cross section

The two camshafts are supported by the bearings
in five locations on the cylinder head and by the

five bearing caps.
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CYLINDER BLOCK

The cylinder block is made of special alloy steal. (2} Use of a boss for mounting the knock sensor

The following are the main differences with the bracket.

SOHC engine. (% Reinforcernent of all parts of the cylinder block

{1} Addition of a hole to permit oil to drop from in accordance with the high performance of
the cylinder head to the ail pan. the engine.

Hole for il drop

Boss for mounting
knock sensor bracket

LSO

W There is an oil jet for cooling the pistons
(Turbo engine),

H Qil jet
lopens valve at

I
I Zkgfem? (28 psi) or marg]

hain bearing Crankshaft

TENOAZ29



9-6 ENGINE - Base Engine {DOHC Engine)

(5 The main bearing cap has the same single bearings t0 improve the strength of the
shape with bearn as previously but there is a cylinder block {Turbo enginel.
stay on both sides of the No. 2 and No. 3 main

T O

¢ {:" hMain bearing cap

FEND3Z7

VALVE AND TIMING BELT TRAIN (DOHC ENGINE ONLY)
VALVE MECHANISM

The vaive layout is in a V-shape, the same as the tha mowving valve system increases and a roller
SOHC engine, but there are two camshafts each rocker arm, the sarme as that used in the 4GB3-
for intake and exhaust because there are four DOHC engine, is used to reduce this friction.
valvas, An end pivot type hydraulic lash adjuster is used,
since this is a 4-valve DOHC engine, friction from the same as in the 4G63-DOHC engine.

Intake
Rocker arm carmshait

Lash adjustor o1 LOD24
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TIMING BELT TRAIN

The four camshafts are driven by the one cog type
timing belt via the camshaft sprocket. Timing belt
tension varies according 1o engine temperature
and time used. Therefore, there is autormatic

tensioner to maintain the belt at a fixed tension.
The automatic tensionar structure is the same as
that used on the 4G63-DOHC engine.

Camshaft sprocket {testh = 48)

O

W

Automatic Eensongr
Cross section

FEMNO3 18

Y
Tension pullay =
l 1'_-":"_7—._

Automatic 1ensioner At

Ieller pulley

S
Crankshaft sprocket
{teeth=24)
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ENGINE - Mounting

MOUNTING

The enging mounts USE a principal axis inertia
support systam.

This support method on the principal axis inertia is
a structure that supports the top of the angine and
top of the transaxle to effectively control engine
vibration.

DOHC madels have dynamic damper on the top
of the angine mount to cut out high frequency
noise.

Roll stappers (front and rear) are installed on the

STRUCTURE DIAGRAM

insulator

Transaxle
micunt

Mo. 1 crossmerber
Mo. 2 crogsmambear

Fromt

crossmember that is elastically supported on the
body to reduce transmission of engine vibration to
the body.

The various mounts have the following features.

e Each insulator has a hole to effectively absorb
small and large vibrations.

e There are roll stoppers for FWD models and
AWD models to effectively absorb vibration as
a way to differentiate the damping force and
spring consiant.

% "‘:}E:::’faﬁ;r%?

G

Cwynamic

T Transaxla

moun

Engine
mount

_Pr\_. . 7[ ) jl\
“ Front {5l

—Rear roll
i stopper

.......... Crassmembes

MNa. 1
arossmembear

Front roll

Front roll :'u : stopper
stopper j ] iFOaH
k |I T ——
\\\_/'J s
Enging rmount
mFOQT
tnsulator

e
B i e
Pl B

" Anss2

NOTE
The engine illustrated is for a DOHC engine.
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INTAKE AND
EXHAUST

CONTENTS -
EXHAUST PIPE .....oeeeiivcncairsir s eneme s 4 TWIN TURBO AND TWIN INTERCOOLER ......3
Aotiva EXhaust SYSTEIM e
.t VARIABLE INDUCTION CONTROL
TURBO PRESSURE CONTROL ...........ocveveea 3 SYSTEM oo 2




11-2 INTAKE AND EXHAUST - Variable Induction Control System

VARIABLE INDUCTION
CONTROL SYSTEM

The structure of this system 15 as shown below, GROUF 14 - Variable Induction Control for details

and the induction control valve is opened and about the operation and control of this system.
closed by the variable induction servo. Refer to

.~ Thrattle valve

Intake rnanifold -.w*""
l': Variable
induction
controf
—-———-_._____cl - Worm wheel valve 7': LS
5 —@:;:.___,:] - ),.f ) Drive signal
Shall of air intake
q . plenurm =
- _@:5_._-4 - = / Fnging EpEEé ECL
Induction control =
LA valve assernbly Wors gear /
1 - orrm Induction [ 5 I
control valve
position Crank angle
o 3 | S——— SENS0r SENSar
FIH04
‘l.l'ariab]ﬂ// ﬁ_
EnLIG T FINO102
contral
SEno
At low engine speed _ At high engine speed

Induction control valve

I “ariable
Induction
control

Induction control valve
postion sensor

ECL

ZINO0G



Twin Turbe and Twin Intercooler /
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TWIN TURBO AND TWIN INTERCOOLER

A compact, lightweight, very efficient turbo with intercooler is a very efficient type and each one is
putstanding response is used in each bank, front arranged on the front and rear banks just like the
and rear, for the best turbo feeling at all speeds, turbocharger. With the combined action of the

from low to high. The turbocharger comes with a turbocharger and intercooler, powerful accelera-
water-cooled TDO4 type waste gate valve. The tion is possibla from any speed.

Turbochangar
-
T .
— )
e "
r 1
Intake W g {‘ ;
3 4
SR,
r_ e
' |
" : Intargoniar
'I.lII - . o ‘

Turbacharger

Intercoolar @
7INOIO7

TURBO PRESSURE CONTROL

The waste pate operating pressure is controlled to over the entire rpm range and to provide a linsar
make possible flat turbo pressure characteristics acceleration fealing.

Intercooier

OOmNEErEr e .
Prerorriarare) o Adr into engine

. Exhaust
Adr from = from engine
air cleaner .
Vaste gate Exhaust to
solencid valve gxhaust pipe

ECU Wasta gate actuator

ZINO108
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EXHAUST PIPE

The exhaust pipe is divided into three sections,
front pipe, centar pipe and main muffler. It is
installed on the body via a rubber hanger to
reduce transmission of wibrations from the
axhaust systern to the body. A dual pipe is used
for the front pipe to improve exhaust efficiency,
and a dual tail pipe with muffler cutter is used as
the main muffler.

<Non-turbo>

Oxygen sensor Center pipg

Flexible pipa

Front pipe

<Turbo>

Flaxibla pipa

INTAKE AND EXHAUST - Exhaust Pipe

Also, the sound of the exhaust is a powerful
sporty sound.

The main muffler in turbo models uses a newly
developed active exhaust system s0 the exhaust
systermn can be used properly.

Main mufflar

hMuffler cuttsr

OEFO0AT

Activie axhaust sysbam
contral unit

Actuator

Muffler cutter

f -

Fromt pipe

Catalytic converter

- =
=l

Changeover valve
r'::'lain rrfller

— 7 -

R =

From enginec=

(=
W Cataltic converter

s - MAufFler cutter
Main rmuffier

EFOO14

Active exhaust system indicator

Wire = Mode changeover
v ean|Contool e, SEW'JE“h .
nit ngine speed {rpr)
! = Throttle opaning ]
degree Mode changeover switch

Actuator
O5FOCA0

GEF e D
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ACTIVE EXHAUST SYSTEM

By operating the modse changeover switch, the exhaust system can be used properly; the SPORT
changeover valve in the inlet on the large aperture mode for better fusl consumption and improved
side of the main muffler that has twao inlets with performance and the TOUR mode for improved

different apertures opens

Changeover valve

and closes so the quietness in the normal low speed range.

{1) SPORT mode

If the SPORT mode is selected }l'l.rith the n’g-:::de
changeover switch, the actuator is activated by a signal

l'l [ | frorn the control unit and the changeover valve is npen?_ld_
5 - The flow of exhaust gas at that time is as shown in the
= "\.,T = figure on the left, and fuel consumption and driveability
= e are improved since pressure |oss is reduced.
-] L -] -
4= ® 7 :'-.. " -
] I
fain ruffler
(2} TOUR mode
Changaovear valve If t['ia TDUB mode is selected with the mode chﬂngenver
switch, a signal o close the changeover valve is sent to
| L. i the actuator from the control unit when the accelerator is
ﬁy /- - fully closed or whan engine speed is 3,500 rpmfﬂr Iessf.
o [[3557 When the changeover valve closes and the flow o
—K‘—"J-‘n o // exhaust gas is as shown in the figure on the left, noise
= :._Fun ' " g = reducing characteristics improve and quietness in the
= normal low speed range is improved since the section
| I e shown by the slanted line in the figure functions as a

htain muffier

{Changeover valve opening/closing hystarasis)

Wahig open---— - ——

resonating chamber.

Furthermore, when engine speed exceeds 3,500 rpm,
the changeover valve opans and is the same as in the
SPORT mode for improved consumption and
performance in the high speed range. Whan engine
speed again falls to 3,500 rpm (thare is slight hysteresis),

Valva close
3,500

[/

the changeover valve closes.

— Qi SpEed

frpm}
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GENERAL
Electronic control multi-point injection system is systemn of the 6G72-50HC engine in the RAM 50
used as the fuel systern on all models. and the 4G83-DOHC engine in the

This system is basically the same as the fuel LASER/TALON.

Applicable engine
6G72-50HC 68G72-DOHC  BG72-DOHC Turbo

hain improvements, additions

Use of pressure type air flow sensar X X X
Use of a resonance type detanation sensor - X X
Lise of variable induction control — X -
Use of main muffler control (active exhaust) - — X
Usge of twin oxygen sensor - - X
Use of 3-coil distributor-less ignition method - X *
Use of 2-way injection injector - X X
Use of fuel purp discharge volume control - - W
Use of stepping motor position control during anti-lock B % x
braking system functioning
Usa of full control of engine and transsxle - X -
Change in turbo pressure control - - .
Change in air conditioner relay control X X *
Change in engine warning light {malfunction indicator light} x x X
controt
Change in diagnosis functions X | * X

NOTE

A Available

= Mot avarlable
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SYSTEM BLOCK DIAGRAM <6472 - SOHC -

Air Howy sensor
[AFS)

fntake air temperature sensor

Baromediic pressure Senso

I ) S Sy Y ¥ L F R

ldle switch

Threttle pasition sensor (TPS) -

TOC sensor

ECNRERTITEED

----------------

Crankshaft angle s;aﬂ_n;ur

Chdygen Sensor

Vehicle speed sensor {read switeh) |-

&jr conditioner switch 1

S o o e e —

Air conditioner switch 2

................

Electric toad switch

inhibitor switeh <A

lgnition swatch -G

Ignition switch 3T

Terminal for ignition timing adjust-
ment

Poyuwar Hlmpply 5

Changecwver terminal for ssH-

dizagnosisfdata transmissign

Engin& control unit

|1| Fuel injecton ¢ontrol

[2] Idl speed control {I15C)

Ignitien timing control

(»]

Fuel pump control

[5] Ajr conditioner relay control

[=]

Control ralay cantrol

{power supply to sBnsors and

actuator]

(=]

reset conbrol

Self-diagnosis autput

RAM data transmission

Air flowe sensor (AFS filter

Enging waming hght controd

r
L

Mo, 1 injector

Mo. 2 injactor

| Mo. 3 injeclor e

Mo 4 i.n.iﬂﬂl:ﬂr.

ST

Mo. § injactor

Mao. 6 injactar

ISC servo
[stepping motar)

lgnition coil
[power transistor)

Control relay
(Fuel pumng ralay)

Air conditioner ralah';rm

Control relay
irrain relay)

Air flow sensar [AFS)

Engine warning light

A T

Seli-diagnosis output terminal

{for MUT)

Driagnosis outpul terrminal

——lea g
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FUEL SYSTEM - General

SYSTEM BLOCK DIAGRAM <6G72 - DOHC-Non-Turbo>

Air flow sensor

__I:nta ke air termperature sensor ]
_Bammemc messureﬁensm g
Engine coolant temperature sensor H
Throttle position sensor [TPS) -
Idle switch -
e i
Crankshaft angle sensor -

Ohoygan Sensor

Vehicle spaad sensor freed swakch} |-

Air conditioner switch 1

LA o e

Air condittoner switch 2

Electric load switch =
Inhibitor switch <AT>

Ignition switch -G —
Igniton swatch -5T ||
Detonation sansor -

[ Induction control vahe position

sansor <Mon-Turbo:

Fower supply ||
Terminal for igrition timing adjust- ) B

ment

Changaowver temi‘iirial fr::r'sélf—- o
diagnosisfdata transmission

Powvwer transistor unit fendine
ignition signal}

Transaxle control unit <2T

Engine contrab unit

[

Fuel injection control

Idle speed contrat {(1SC1

lgritioe: Grming sondrol

Fued pamp control

At conditioner relay control

Control refay control
{powwar supply Lo sensors and
actuator}

[~]

Yariable Inducticn control
<Mon-Turbo=

Air flow sensar [AFS) filler
reset contny

Engine warning light contral

Set-diagnosis output

RANM data transmission

- No. Tinjector T T
-4 N, 2 injecior
—| No. Jinjactor
M| Mo dinjecter
Mo Bimecter
| Mo, & injactor
I5C sana
| istepping moton)
{gnition coil
{powwer transistor) ]
Control relay
Muelpumprelay]

Controt relay
irnain rafay)

Varisble induction contral 28
I0C motort <Moen-Turbo>

£,0 DODD DOCE, DO O

Engine warning light
tmalfunction indicator light)

Self-diagnosis output terminal |

]

i

Diagnosis oulput terminal T
(Fer MUTH
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SYSTEM BLOCK DIAGRAM <6G72-DOHC - Turbo>

Air How sansor
{AFS)

Intake air tBMperature sensor

Barometnic {:IFEIESI.EI'E E-EFIEEII'
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FUEL SYSTEM - Control Unit

Engine control unit

Computefm—N
1_L!L

A ROM

Input sensor
Input interface

Qutput intarface
Output actuator

CONTROL UNIT

ENGINE CONTROL UNIT

The engine control unit used in the DOHC
engine is a high performance unit using a 16 bit
micro computer. It features both high speed
processing and increased memory.

CONTROL INFORMATION BETWEEN CONTROL UNITS
CONTROL UNITS BETWEEN TRANSAXLE AND ENGINE <A/T>

The transaxle control unit inputs a torque
reduction reguest signal 1o the engine control unit
when the transaxle control unit controls gear
shifting.

Transaxle control unit

L

Torgqua reduction raquest signal

The engine control unit uses this signal not only to
delay ignition timing and reduce torque but also
inputs a torque reduction execution signal 1o the
transaxle control unit,

Engine contraol unit

L

2

—_——

Torgue raduction execution signal

—|>

g —eee

ABS contral unit Engine control unit

B
To motor relay]

.

TFUORED

=, [

TRLOBS T A

CONTROL UNITS BETWEEN ABS AND
ENGINE (AWD)

The ABS control unit inputs a motor relay "ON°
signal to the engina control unit when the ABS
functions.

The engine control unit usas this signal to drive
the I1SC servo for improved ABS performance.
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SENSORS
AIR FLOW SENSOR (AFS)

The air flow sensor {AFS) is the sensor that
measures tha amount of intake air and is mounted
on the am cleaner. The AFS uses the Karman
vortéx phenomenon to detect the amount of
intake air passing the air cleansr element and
inputs it as a signal for the amount of intake air to
the engine control unit.

Pressure sensor

Rectifier

Yortex gensration ¢olumn

By-pass passagas

Qutput voltage

Chatput signal frequency tkHz)

Air flow volume {g/sec.) ECI003

o U ULTUULUUL,
0.6Y —

The angine control unit uses this signal for the
armnount of intake air and the engine speed (rpm)
signal ferank angle sansor signall to calculate and
determine the basic injector drive tims.

An intake air tempearaturg sansor and barometric
prassure sensor are attached to the AFS,

Vortex pressura inbat

TFuOr22

At low speed
ravdution .1 sec.

: .

At high speed
reyclution |:|1"| o,

-t -

4.8y —
osv UV ULTUIMIVITIN

6FUD492
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It a vortex genaration column is placed in the path
of the air flow, regular vortexes are generated
downstream alternately. This is called the Karman
vortex line and the number of vortexes generated
Is proportional to the air flow speed, in other
words, the amount of air flow.

If a vortex pressure inlet is made downstream of
the wortex generating column and the pressure
detected, this pressure varies each time the
vortex passes the inlet and when the number of
vortexes increases, the number of pressure

Fressure sansor

Air

]

Karman vortex

i
|1\ILI1I|/|

To throttle body AFS

=

FUEL SYSTEM - Sensors

variations also increases in proportion to this. In
other words, the freguency of the pressure
varigtions is proportional to the amount of air flow.
The pressure detection type AFS is different from
the conventional ultrasonic detection type AFS,
and it detects the pressure variations due to the
Karman wvortex using a semi-conductor iype
pressure sensor. The AFS changes the pressure
varigtions 10 a square wave and inputs it as a pulse
signal proportional to the amount of intake air flow
ta the enging control umnit.

FFUOT46

Arnplifier 2N N
output NS AN
CuLpUt ‘
TEUSGTAT
FPower supply

B
Pressure sensor

{from control relayl
'

e
E

. S quare wﬁva’
Filter circuit— |forming
circuit

Armphfiar

f

=7 i e

Air flow sensor

Engina control unit

TFUOT4A
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DETONATION SENSOR

The detonation sensor detects cylinder block
vibration due to knocking and outputs voltage
proportional to its strength,
The number of cylinder block wvibrations due to
knocking wary for sach engine and in the
detonation sensor, there are a vibration plate
with the sarme number of vibrations (natural
Clate oease frequency} as the cylinder block and a
Engire control unit piezoelectric efement to generate voltage when
Detonation sensor the vibration plate wvibrates. "When knocking
occurs, the vibration plate resconates with ths
e | A cvlinder block vibration and the detonation
J_ T sensor outputs a high veoltage. When knocking
= ceases, the detonation sensor output voltage
l falls because the vibration plate does not
rasonate. The engine control unit uses this signal
L to retard the ignition timing according to the
i i strangth of the knocking.

FFU1032

Witiration Prezoelactric alament

Fasonanca point

Output voltage

Fraquency Y

I INDUCTION CONTROL VALVE POSI-
S TION SENSOR

The induction control valve position sensor is
built into tha variable induction control servo, and
inputs valve position signal to the engine control
urnt.

The engine control unit performs the vaive
opaning/closing control by using this signal.

The engine control unit drives the mnduction
control valve once 1o a fully closed position
{position where it hits the stopper) when the

..........

Induction control
va g

Worm wheel TFLOD0E

Flat gear ignition switch is turned on to perform the initial
setling.
"':'L _
"",i OC motor
1y
W Indugtion
|, control
‘//’ valve position
sansor
Worm gear - TFUOS0S
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MUFFLER MODE CHANGEOVER SWITCH
<POHC-TURBO>

When the driver turns the muffler mode changeover switch
Muffler mode on, the engine control unit reduces exhaust noise for
SEHEASHEY SR improved quigtness {Tour mode), On the other hand, when
| the driver turns the changeover switch ofi, the engine control
f T uhit reduces exhaust gas resistance to improve the
= BY acceleration fealing (Sport mode),

TWIN OXYGEN SENSOR

There are sub catalysts in both the front and rear banks in the
DOHC turba engine,

In order 1o maintain the proper airffuel ratic in both banks,
there is an oxygen sensor for each one before the catalyst of
both banks to enable feedback control of the airffuel ratio for
sach bank separately.

Each oxygen sensor is the same as the conventional oxygen
sgnsor with heater.

Engine control unit

o
Fal
3

BFUQ4IT

POWER TRANSISTOR UNIT (ENGINE IGNITION SIGNAL)}

Povwer supply
ifrom ignition 3witch)

Fower transistor unit Engine control unit I.
OCs
e,
By
RilE o lde | u|
2 - by IB= =t £ q t' } N
2 e ) ! 1
=
5 &-{-H—)——@ ' " 3 !\
E 3 i : : {{." ’] = 0C, I
GND
£ . B
.E NOR circuit L

circuit

Ignitinn

sigral TACO

detaectioHy ] S -
Time

e —=— To iachometer TEUO? Y2

The generation condition of the engine ignition no ignition signal i1s generated at the ignition
signal is detected. timing, the engine control unit puts in memaory the
if thare is an abnormality during driving such that relevant diagnosis code {No. 44).



FUEL SYSTEM — Actuators

ACTUATORS
IGNITION COIL

Engina contral unit

14-11

lgnition switch
’\~ Battery P
— & 1!|||||||E|:::—-|§
'.ll'
[_&7 . o
| MNo. 4 cylinder [
4 AAYTT | 1
#
5
L L = -zl S| Mo 1 oyiinder [
. (B Mo. B cylinder E
S L
1 % % :;
r"‘
| | - Ma, 2 cylinder |
i e = =
1: @ | MNo. & cylinder |
rrrr - -1—:-:
P E 2
NOR gircut
Mo, 3 cyhndar |
4 Q -—
. . -
To tachometer =———— - Power transistor unit |___| lgnition ool ;’
- W

When power transistor A is turned on by the
signal from the engine control unit, primary
current flows in ignition coil A, When power
transistor A is turned off, primary current is cut off,
high voltage is generated in the secondary coil A
and spark plugs for No. 1 and No. 4 cylinders
spark. On the other hand, when power transistor
B is turned off and primary current to ignition coil
B is cut off, spark plugs for No.2 and No. &
cylinders spark. In addition, when power
transistor C is turned off, spark plugs for Ne. 3 and
No. 6 cylinders spark.

Rpm detection terminal

TELOFAA

When No. 1 cylinder is in its compression stroke
{at this time MNo. 4 cylinder is in its exhaust stroke),
power transistor A is turned off, when No. 2
cylinder is in its compression stroke (at this time
Mo. & cylinder is in its axhaust stroke), powsar
transistor B is turned off; again when No. 3
cylinder is in its compression stroke (at this tims
No. & cylinder is in its exhaust stroke), powaer
transistor C is turned off.  In this way, sparking
cylinder and ignition timing are controlled by the
salective control of power transistors A, B and C.
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FUEL SYSTEM - Actuators

TRLHHIE

FFUOBGSZ

FEUGESI

INJECTOR

There are two injection holes in the injgctor mouth so the
injected fuel branches equally in two dirsctions.
Consequently, fuel is injected directly to each of the two
intake valves in each cylinder for smooth fuel intake and
improved starting and driveability.

A high resistance type injector is used in the Non-Turbg
model and a low rasistance type injector with resistor is used
in the Turbo maodel.

Furthermeore, a fuel pressure regulator to control fuel
prassure to 335kFa (48.5 psi) is used on Non-Turbo models,
and a fuel pressure regulator to control fugl pressure 1o
300kPa {23.5 psi is used on Turbo models.

FUEL PUMP RELAY NO. 2 <Turbo>

Fuel pump relay No. 2 is the relay that changes the supply
voltage to the fuel pump in 2 steps, HighfLow.

The enging control unit controls the amount of fuel
discharged from the fuel pump by changing the supply
voitage.

FUEL PUMP RESISTOR

The fusl pump resistor lowers the supply voltage to tha fuel
pUMmp,
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Engine control unit

VIC Sermvo
{DC motor) i =
4 {|H —
DT motor
drive |C
posoanemmarinel [ <1 —{
TR
Aetive
axhaust
contorl wt
D moter for
valve drive
Valva open/
c[nse indication [ T
signa|
(from engine
contenl unit) BC motor
drive |1C
—
Vahve position
{openfelass)
dataction switch
e

TFUTO44

VARIABLE INDUCTION CONTROL
{VIC) SERVO

The VIC servo consists of the DC motaor, flat gear,
worm gear and worm wheel.  (Refear to the
construction diagram on pags 14-9.) Whan ths
motor revolves according to the signal from the
gngine control unit, the induction contrel valve
opens and closes depending on the direction of
rotation of the motor.

The engine control unit opens and closes the
variable induction control valve by using the DC
motor drive [C in the unit.

ACTIVE EXHAUST CONTROL UNIT
<TURBO>

The active exhaust control unit drives the DC
motor according to the signal from the engine
control unit that indicates wvalve opening and
closing to open and close the valve in the main
muffler,

The valve position detection switch detects fully
open/fully closed positions of the valve.
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FUEL INJECTION CONTROL

Fuel injection control is basically the same control
system as in the conventional 6G72-SOHC

engine,

SYSTEM CONFIGURATION DIAGRAM

Adr flow sensor (AFS)

B

Barpomatric pressurng sensor

tntake air temperature sensor

B

Engine control | Throttle position sensor {TPS)

unit Idle switch
e
TDC sansor
il
Crankshaft angle sensor
-
lgnition swich - 5T
|l

|i————

Engine coolant tamperature sensar

MNOTE

The engine illustratad is for a DOHC Mon-Turbo engina,
TFUGTI4
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IDLE SPEED CONTROL {(ISC)

(1} Stepping motor (STM} pesition control with {2} Other controls are basically the same control
system as in the conventional 6G72-SOHC

the anti-lock braking system (ABS) functioning
was added.

SYSTEM CONFIGURATION DIAGRAM

ISC servo
[stepping motor]

anging.

Fast idle air 'u'ﬂl'u'E: l

Engine coolant

iI mm
I

To air intake LT| . From air
plﬂnum cl&aner

]
Speed adjustmg
sorow [SAS)

Engine
control
Flali

lgeitian switch-1G

-

Engine coolant temperature sensor

Throttle position sensor

Crankshaft angle sensor

Vehicle spead sensor (read swilch)

Ajr conditioner swikch 1, 2

Barometric pressurs Sensor

Powwer steering ol pressura switch

il

Inhibitor switch <A >

lgrition swatch-ST

Intake air temperatura sensor

tdle switch

Terminal for ignition timing
_ adjustment

Changaover terminal for self-
diagnosisidata transmission

Electric load switch

Anti-lock braking system
LARBS) controd wnit <AWD >

FRUCASA
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STM POSITION CONTROL WITH ABS FUNCTIONING <AWD >

When the motor relay ON signal is input from the
ABS control unit, the engine control unit judges
that the ABS is functioning, drives the stepping
motor 10 a specified position and increases the
amount of throttle valve by-pass air (up to the
equivalent of 1,800rpm with no load).

Calay valve

I
J_' Throttle body

TEU1045

Consequently, wheel locking due to excessive
engineg braking is controlled and improves ABS
performance.

This control takes place when vehicle speed is
20krn/h {32 mph) or higher.

MECHANICAL DASHPOT <Turbo:>

There iz a mechanical dashpot which gradually closes the
Atmospheric air throttle valve from a set opening during deceleration to
improve deceleration feeling.



FUEL SYSTEM - Control of Ignition Timing Current Flow Time

14-17

CONTROL OF IGNITION TIMING AND CURRENT FLOW TIME

{1} An engineftransaxie total control has been
added to reduce torque by retarding the
ignition timing and 1o soften gear shifting
shock when shifting gears with the automatic

transaxle.

SYSTEM CONFIGURATION DIAGRAM

{21 Other controls are basically the same control
system as in the conventional 4G83-DOHC
engine but a power fransistor and coil have
been added to match the G-cylinder engine.

Air flowe sensor (AFSH Powar rangistor umt
intake air termperature sansor A /"F}'“
Berometnc pressure sensor N )
— e - lgristien coil
Engine coolant ternparature B‘/'"“" —— .
SENSOT —
: u 1_.? :' A C B LA !
lce switch 1 - |
1 i
TOC sensor crad  Engine control 1::(’"_\ .
Lt - = = ]
Crank amgle sensor - |
e A= 3 - _ g |
Wehicls spéed sensor (reed switch) L __ -
Inhilyitor switch <&/T=
Ignition switeh-5T
Detonation sensor Spark plug % % %
= Cylinder No. 6 3 & 2 & 1
. 5 | Terminal for igniticn
Transaxle control unit tirning adjustrnent
= »
<DOHC-AT TRUGEES
IGNITION DISTRIBUTION CONTROL
Mo 1 TDC Mo. 2 TOC Mo. 3 TDC Mo, 4 TDC Mo & TDLC Mo, & TDC
TOC sensor W 7 %7 f’/
sigral & A / ] /gé //
Crank angle e il 7
sansor signal m /A % f/j ! 4 %
Mo, 1 eylinder Explosion Exhaust lﬂ' Intakes Comprassion
Mo. 2 cylinder | Cam presaian\j‘\ Explosion Exhaust ‘J,' Intake
Mo. 3 cylinder Cormprassion U’\ Expinsion Exhaust \f\ ‘| Intake
Ma, 4 eylinder Intaka Comprassion U\ Explosion Exhaust w
MNo. & cylindar Exhaust \j‘\ intake Comprassion \4 Explosion
Mo. B oylinder Exhaust \ﬂ' Intake Comgpression U} Explosion
2 revolutions of crankshaft
o

TFDOTAD
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It determines the ignition cylinder based on the
TDC sensor signal, calculates ignition timing
hased on the crank angle senseor signal and sends
an ignition coil primary current interrupt signal to
the powear transistor,

i a TDC sensor signal (High) is input when the
crank angle sensor signal changes from Low to
High, it is judged that there is compression in
tylinder No. 2 (or cylinder No. B), turmns power
transistor B off for igition in cylinder No. 2 {and
cylindar MNo. 5).

When the crank angle sensor signal changes from
Low to High, a TDC sensor signal (Low} is input
and then, when the crank angle sensor signal

changes from High to Low, it judges that there is
compression in cylinder No.3 {or cylinder No. 6) if
the TDC sansor signal (Highl is input, and turns
powar transistor C off for ignition in cylinder No. 3
{or cylinder No. €).

Furthermore, when the crank angle sensor signal
changes from Low to High, a TDC sensor signal
{Lowi is input and then, when the crank angle
sensor signal changes from High to Low, it judges
that there is compression in cylinder MNo. 1 {or
cylindar No. 4} if TDC sensor signal (Low) is input,
and turns power transistor A off for ignition of
eyhinder MNo. 1 {or cylinder No. 4},

Crank angla sanszor signal; L = H H L
TOC sensor signal
Crank angla sansor signal: H -3 L - H L
lgnition cylinder 2and b 3 and 6 1 and 4
MOTE
H: High

L: Low
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ENGINE/TRANSAXLE TOTAL CONTROL <DOHC-A/T>
ENGINE/TRANSAXLE TOTAL CONTROL BLOCK DIAGRAM

Transaxle control unit

Engine control unit

Spark advance contraf

Basic spark advance + warious compensations

Powwer

Torgue reduction reguest High
signal

Torgue reducticn centrol during CB_
gear shifting :

tra_nsismr
unit

(Low: Regquest/Migh:
Cancel} Low

Spark; advance dunng gear
shifting

Advanca map values for engineg
spead and intake air volume

Torgue reduction
Buxacution signal

The enging control unit takes the map vaiue as the
spark advance when shifting gears; the spark
advance depends on engine rpm and the amount
of intake air lengine load) for 1 cylinderfoycle.
There is the map for this spark advance when
shifting gears that is greatly retarded in relation to
the normal driving spark advance.

When shifting gear with an automatic transaxle,
the transaxle control unit inputs a torgue reduction
request signal (Low) to the engine control unit,
When the torgque reduction reguest signal is input,
the engine control unit carries out spark

When engine coolant tempsrature is low
lapproximately 60°C {140°F) or less], the engine
control unit inputs a torque reduction rejection
signal {Low) to the transaxle control unit. During
norrmal driving, the engine control unit inputs a
torque reduction anable signal (50Hz High/Low) to
the transaxle control umnit.

Furthermare, when a torque reduction request

TRUnBEEA

depending on the spark advance map for the gear
shifting. The engine output torque is reduced by
this ignition timing retardation and shocks during
transaxle gear shifting are softened.

Furthermaore, during ignition timing retardation,
the engine contrel unit input a torqus reduction
axacution signal {High! to the transaxle control
unit.

On the other hand, whan a torgue reduction
cancel signal {High} is input, the engine control
unit carsies out normal spark retardation control.

signal {Low) is continuously input for
approximately 1.5 seconds or mora, the engine
control unit judges that there is a malfunction in
the data communication ling and not only puts the
self-diagnosis malfunction code (No. 61) into
memory but also inputs a torgue reduction
rejection signal (Low) 1o the transaxle control unit.
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14 20 FUEL EYSTEM Fusd Prassura Gontrol, Turbo Mater Gontrol, Air Flow Sensor Filter Reset Controf

POWER SUPPLY AND FUEL PUMP CONTROL

Power supply controd to the injector, air flow Fuel pump contrel for controlling power supply to
sansor, 15C searvo, etc, is the same as in the the fuel pump is alsp the same as in the
conventional 6G72-SOHC engine. conventional BGT2-50OHC engine.

lgnition [~ 7 FUEL PUMP DISCHARGE

+|:[|iu|l|n]n_&ll VOLUME CONTROL

Fuel pump discharge volume 15 controllad in two
= steps according to the amount of intake air
lengine load) in 1 cylinder in 1 eycle for improved
reliability of the fuel purmp. When the amount of
intake air in this 1 cylinder 1 cycle is small
tenging load is low), the engine control unit turns
on the power transistor so current flows in the
coil of fuel pump relay Mo, 2. As a result, the
ralay switch changes from A to B {refer to the
figure on the left.}), and current flows via the
Fuel pump refay Mo. 2 rasistor to the fuel pump motor. The supply
voitage to the fuel pump is reduced since the

B
A . voltage is lowered by the resistor, pump speed
N e falis and the amount of fuel discharged from the

Battery

, fuel pump is reduced.

Engine control unit When the amount of intake air in this 1 cylinder 1
cycle is large (engine load is high), the engine
control unit twrns off the power transistor and
— changes the relay switch from B to A {refer to the
Resistor figure on the left.). As a result, voltage drop due
io the resistor ceases, pump speed rises and the
amount of fuel discharged from the fuel pump
INCTeases.

Fuel purmp

TFUQBET

FUEL PRESSURE CONTROL <Turbo>, TURBO METER CONTROL
<Turbo>, AIR FLOW SENSOR FILTER RESET CONTROL

These controls are the same as in the
conventional 4G63-DOHC engine,




FUEL SYSTEM - Turbo Pressure Control <Turho:>

TURBO PRESSURE

Turbo pressure used in the waste gate actuator is
controlled by duty control of the wasts gate
As a result, turbo pressure

solanoid wvalve.

14-21

CONTROL <TURBO>

corresponding to driving conditions can be
obtained.

By-pass valve

[

™

ﬁ —
Battery ™ ) )
:|I||[r|||$_—:h—m-n1
Intercooler §
Control relay
Air N Turbll:chargeh
'{>f S 2y
OM & OFF »
Waste gate 5
solanoid valve —L'U
Waste gate gﬂfﬂ?ﬁ“‘&
Crank angle tibater I, 8
SeNS0r

Aar flowe sensor

P

—

Engine
comtrol wenik

2

| A
Z'E @ _S-EIEI'LDIﬂ p
=
g £ i O s
5w &
-]
oo W Solenoid
25 |/ OFF
|

Spring set pressure

Turbo pressure acting on waste
gete actuator {mrmHgl

GFU0S70

With waste gate solencid valve
normally on {duty 100%)
s

0 ’ h

2 /

g 7/

a2 IS

EI

= E With waste gate solenoid

- valve normally off (duty 0%

Engine r_;:u_m

TEU1C4E

FFLHI&BA

The engine control unit turns the power transistor in the unit
on and, when normal current {duty 100%]) fiows in the waste
gate solencid valve coil, the waste gate solencid valve does
not opan if turbo pressure does not rise above the set
pressure of the waste gate actuator spring since some of the
turbo pressure used in the waste gate actuator leaks out.

On the other hand, when current doas not flow in the waste
gate solenoid valve coil (duty 0%), the waste gate valve
opens if turbo pressure rises to the 581 pressure of the waste
gate actuator spring since no pressure lesks out,

Consequently, by using duty control for the waste gate
solengid valve, twrbo pressure can be controlled in a range
from 0% to 100% duty.

This duty control is performed in cycles of approximately
B0ms.
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TURBO PRESSURE CONTROL BLOCK DIAGRAM

BASIC CONTROL DUTY

The basic control duty is previously set as a8 map
value corresponding to engine rpm.  This duty can
obtain good turbo pressure by controlling the
wasie gate solenoid valve. Two basic control duty
maps are set, one for premium gasoline and one

®

[ NS STE TN )

compensation

Dty
armount

@

_ 4 Premiumn Basic control duty
g ﬁ'ﬁ‘i“jﬁ/—" E:{E:}MDEHEBtiﬂn W
c ompensation a51e Wasta qate
o - lans 4 .
& = | dEREnding on _pe{ SOIOND) -] solencid e
g, | -—=~Fegular diflerence between valve alve Enging
& gasoline target turbo comntrol
o=t , = pressure and actual

Engine rpm turbo pressure)

I [

Prem uim

gasoling
8
=x ;-"';“T"I"' —
=
5% Z ggggc';f ine Actual turbo pressure (vohime effect
L1 e o
= B Engine rpm

YFU1044

tor regular gasoline.

Furthermore, when there is a malfunction of the
air flow sensor or detonation sensor, the waste
gate solenoid valve is controlled by the basic
control duty for regular gasoline,

BASIC CONTROL DUTY COMPENSATION

The target turbo pressure (target volume efficiencyl 13
previously set as a map value based on engine rpm and, if
there is a difference between this target turbo pressure and
the actusl turbo pressure (actual wvolume efficiencyl,
compensation according to that difference is added to the
0 basic control duty.

! In this way, the actual turbo pressure approaches the target

| turho prassure for fina turbo pressure control.
Target turbo pressure Two target turbo pressure {target volume sfficiencyl maps
= Actual turbo pressure are set, one for premium gasoline and one for regular

TEUI04T gasoline.
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AIR CONDITIONER RELAY CONTROL

Battery

i

Fult automatic

:'III|IiIIIII;3 é

lgritiars]  Re
switch ST ™

LOCK

]

ACC
CETI LLF S

gir conditioner
conteed unit

@%

sSwilc

En_gina control

> |

Air conditionar

Dual Rressum

compressor lock
UT controller
Qi
GF‘!.F
ON
e

,}‘3 Air conditioner
ralay

o Lt A I

E;err'r;grangla Air conditioner
= COMPprassor

lgnition
switgh—5T _
Throttle position =
el o Air conditioner Air conditioner  AIr

swikch 2 switch 1 conditioner

relay

Whan the air conditioner switch OMN signal is
input, the enging control unit turns on the air
conditioner relay to drive the air conditioner
compressor.  Furthermore, in order to prevent
vibration and engine stalling when the
comprassor is driven, the air conditioner relay is
controlled so the compressor is driven after a
specified time depending on driving conditions.

TFUGT D

Furthermore, whan accelerating with the throttle
valve very far open {throttle position sensor output
voltage is approximately 4V ... Valve is opened
approximately 65°C (14%°F} or morel, the air
conditioner powar ralay circuit is cut off for a
specified time {approximately 5 seconds) to
assure good acceleration.
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VARIABLE INDUCTION CONTROL (MITSUBISHI VARIABLE
INDUCTION CONTROL:MVIC)

The induction contral valve 15 controlled so that
output (torque and power) is further improved for
an improved driveability.

Induction contral valve

L.

lndqqtinn control vakhve
positicn sensor

o Air flow at low enging rpm
<= :Air flowr at high engine rpm

Engine
conrtrol wnig

Il

TFLOBED

At low engine speed, the engine contral unit
drives the variable induction contral (VIC) servo 10
fully close the induction control valve. As a

i With vaniable induction control result, intake efficiency is improved and low
Is;:ea:d torque 15 also increased due 10 the intake
Fully cpen inertia effect * at low speed revolution,

At high engine speed, the engine control unit
fully opens the induction control valve. As a
result, not only intake resistance falls but also air
intake is speeded up to improve intake efficiency
and increase output at high engine speed.

Fully closed

Engine torgue

Even if the DC motor is driven a number of times
and wvalve open/close signal is not input, this is
judged a malfunction of the induction control
valve position sensor and not only is a self-
Engine rpm diagnosis malfunction code (No. 62) put into
memory but the induction control valve is also
completely opened.

ELatali ]
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* |f the induction control valve is fully open when
the engine is running at high speed, intake
inartia is strong since intake air flow is fast and
air continues to be sucked in until the intake
valve closes even when the compression stroke
starts. But at low engine speed, pressure rise at
the compression stroke overcomes the intake
inertia since the intake air flow is slow, and
intake air is pushed out before the intake valve
closes.

At low engine spesed when the induction
control wvalve is fully closed, intake inertia
becomes strong even if intake air flow is the
same because the intake pipe is lengthened,
and intake inertia overcomes the pressure rise
at the compression stroke for an imprevement

in intake efficiency.

Furthermore, the intake pressure in the intake
pipe varies (puises}) cyclically and, whan
pressure in the intake valve, just before the
intake valve closes, reaches a peak of pulse
pressure, intake efficiency is improved since
intake pressure can overcome the pressure rise
at the comprassion stroke lintake pulse effect).

At low engine speed, intake efficiency is
improved when the induction control valve
closes and the intake pipe is lengthened and at
high engine speed, intake efficiency is
improved when the induction control valve is
open and the intake pipe is shortened.

MAIN MUFFLER CONTROL (ACTIVE EXHAUST) <TURBO>

driving are possible, quiet driving (Tour mode} and
powerful driving {Sport mode).

It opens and closes the changeover valve at the
large caliber side of muffier inlet to control
exhaust gas noise. As a result, two types of

Engine contral unit

Active exhaust
control unit
Mhl;ﬁler mode N - QOpen
C SOvET SWilc
e - OM: Fully closed Qpenf -
OFF: Fully opan L DC mater
Crank angle sensor L signal
s —
Throtife position :
Sensor !
i - !
Ignition switch— G Closed :
- |
___________ J
L':hlangawar
valve
E T Atme-
Q:Qaum %ﬁ' au o - spphiEric
air
< Sel
- -
r— N w—
8 —
- | [
e
=

Main muffler

TFU1048
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When the muffler mode changeover switch is on,
the engine control unit turns on the transistor in
the unit and inputs a valve fully-closed command
signal {Low} to the active exhaust control unit
when engine rpm is in the middig range
{approximately 3,500 rpm or less) and when
driving with the throttle valve not fully opened
{throttle pesition sensor output voltags:
approximately 4.5V or less), When a valve fully-
closed command signal {Lowl is input, the active
exhaust control unit drives the DC motor to the
closing side to fully close the valve. When driving

SELF-DIAGNOSIS SYSTEM

The fallowing items are better than before.

{1} Engine warning light {malfunction indicator
light)

&) Self-diaghosis

under other driving conditions, the engine control
unit inputs a valve fully-open cormmand signal
{High} to the active exhaust control unit and the
active exhaust control unit fully opens the valve.
when the muffler mode changeover switch is off,
the engine control unit inputs a normal vaive fully-
open command signal (Hight to the active axhaust
contrel unit,

Furthermore, the engine control unit cpens and
closes the valve whenever the engine is started to
prevant the valve from sticking.

ENGINE WARNING LIGHT (MALFUNCTION INDICATOR LIGHT) CONTROL

The engine warning light items are as follows.

Oxygen sensor

Barometric pressure sensor

Air flow sensor (AFS)

lgnition timning adjustment signal* <DOHCs

Intake air tempearature sensor

Detonation sensor <DOHC=

Throttle pesition sensor

Injector

Engine cootant temperature sensocr

EGR =California>

Crank angle sensor

lgnition coil, power transistor unit <DOHC:

TDC sensor

Engine control unit

MOTE

*. The engine warning light also illuminates whan the ignition timing adjustrment tarminal is short-circuited

during igniticn timing adjustment.
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SELF-DIAGNOSIS FUNCTION

Diagnosis items are as shown in the table below.

Code Mo. Diagnosis itam Diagnosis contents
11 Oxygen sensor <All> Malfunction of the airffuel ratio control system
(Turbo: Rear bank] Open or short circuit in the oxygen sensor circuit
12 Air flow sensor Open or short circult in sensor related circuit
13 | Intake air temperature sensor Open or short circuit in sensor related circuit
14 Threttle position sensor Sensor output abnarmality
21 Engine coolant temperature Sensor Open or short circuit in sensor related cirguit
Increase in connactor contact resistance
22 Crank angle sensor Sensor output abnormality
23 TDC sensor Sensor output abnormality
24 Vehicle speed sensor (reed switch) Opan or short circuit in sensor circuit
25 Barometnc préssure sensar Open or short circuit in sensor related circuit
31 Detonation sensor <DOHC= Sensor output abnommality
J6* Igniticn timing adjustment signal <QOHC= | Short cirguit in igaition timing adjustment signal wire
32 Oxygen sensor <Turho= Malfunction of the airffual ratio control system
{Turbo: Front bank) Open or short circuit in axygen sensor circuit
41 Injecteor Cpen circuit in injector related circuit
EGR <California> Maifunction of the EGR system
Open or short circuit in the EGR temperature sensor circuit
44 ignition ¢oil, er transistor unit for 1 —4 | Ignition signal abnormality (No coil primary voltage)
gylinder <DOHC=
lgnition coil, er transistor unit for 2 -5 | Ignition signal abnormality (No coil primary voltage)
eylinder <DOHC >
53 Ignition coil, power transistor unit for 3~ 6 | Ignition signal abnormality (No coit primary voltage)
gylinder «DOHC-
61 A cable fromy transaxle control unit for Shert circuit in torgue reduction reqguest signal cable
transmigsion of torgue reduction sgnal
<D0OHC- Mon Turbox>
62 Induction control valve position sansor Open or short cirguit in sensor related circuit
<DOHC-Non Turbos> VIC servo malfunction
— Mormal
NOTE

»,

Malfunction code No. 26 is not memorized.
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FUEL SYSTEM - Fuel Supply

FUEL SUPPLY

The fuel systam consists of the electromagnetic
fuel injector, delivery pipe, fusl pressure regulator
for fuel pressure adjustment, electric fusl pump
for supplying high pressure fuel, stc. Fusl
pressure in Non-Turbo models is controlled to 335
kPa {49 psi) and in Turbo models to 255 kPa 140
psi). Furthermore, there is a fuel pressure control
solenoid valve in Turbo models to assure idling
stability right after the engine restarting at high

CONSTRUCTION DIAGRAM

Fuel pump drive
terrminal

Fuel filter

Fueal prassura
reguiator

PCY <Turho=

Canister

Fuel injector

Delivery pipe

FUEL TANK

The electric fuel pump, in-tank filter and fuel

gauge unit are built into the fuel tank.

The fuel tank has the following features.

» Baffle plates are placed inside the fuel tank to
prevent abnormal noise due to fuel
movemeant.

+ Thera is a reserve cup inside the fuel tank for

Therrmistor
{for fuel waring light)

D[a n plug N

enging temperature.

The fuel tank is located under the luggage
compartment floor and the fuel filters are in the
fuel tank and in the engine compartrmant to filter
the fuel. For better serviceability, there is a
terminal for the fuel pump drive in the engine
compartment and a service hole in the luggage
compartment; the pump and gauge assembly can
be removed without removing the fuel tank.

Owarfill lirmitar

Two-way valvel  Foa nump and

gauge assembly

Fuel tank

Protector In-tank filter

smooth supply of fuel even when there is little
fuel rermaining.

+ A pump and gauge assembly that combings
the gauge unit and fuel pump in one unit is
adopted.

= A drain plug is standard-equipped on all
models,

Pump and gauge assembly
In-tank fiter

Fuel tank
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ACCELERATOR COMPONENTS

The accealerator is the cable type, and the pedal is
the suspended type. '

A resin bushing is installed on the end of the
accelerator cable, preventing contact noise
between the cable and accelerator arm from being

CONSTRUCTION DIAGRAM

Adjusting bolt

Resin bushing

Accelerator armn

Stopper

Accelerator cable

R14RAAN

generated.

In addition, the accelerator pedal switch, which is
used as a control sensor on medels with the 4-
speed AT, 15 eguipped at the pedal support
memper.

Resin
brshing

Ancelarator
cable

Accelarator
Al

Accelerator pedal
switch [AST)

Padal support mermber

Accealerator pedal

arPddzd



14-30

CRUISE CONTROL SYSTEM

By using the cruise control, the driver can drive at
the speed he likes [in a range of approximately 40
— 145kmyfh (25 = 30 mph)] without depressing the
accelerator pedal.

Control system

The throttle position sensor {TPS) signal is
used in addition to the conwventional vehicle
speed sensor as the input signal 1o bring about

the following improvements in control.

(1t The amount of actuator control varies
according to vehicle speed and throttle
opening not only for an expansion of
conformity to differences in engine output

SYSTEM BLOCK DIAGRAM

FUEL SYSTEM - Cruise Control System

R14FARD

but also for better response.

{21 On AT models, overdrive is released {4-
speed — 3-speed] when climbing inclines
and the system judges the return time by
vehicle speed and throttle opening to
prevent hunting between 3-speed and 4-
spesad.

Actuator system

The actuator system consists of the motor-

driven vacuum pump, actuator and link

assembly. The vacuum pump and actuator are
in different locations.

<CONTROL SYSTEM>
. : Throtlle positicn Vehicta speed ;
Main switch senaor sensar P D0 switch
T
| CAMNCEL switch |
%ﬂsa COntig I |
*ONY indicator . | Stoplight switch ||
= light (in combi- Control s-l.n.ntch | pig | —
nation mater} = SET switch j ! pedal switch
* RESUME switch | || cruech || innjpitor || L—<AT>
* CANCEL switch i1 switch ||| switch |1
ldle switch : SWT> || <AT> :
LT =4
l }

<ACTUATOR SYSTEM-=

Control unit

Vacuur pump assamily

Dliagnosts output
terminal

ELC-4A/T
controd un

Aptustor

1

lin combina

Cruize controt indicator light

tiorn metert

Link assarmbly

Throttle valve

OFEHOOE
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COMPONENTS AND FUNCTIONS

Components

Function

Wehicle speed sensor

it generates a pulse signal proportional to vehicle speed irevolving
speed of the transaxle cutput gear).

Control unit

It receives signals from the vehicle speed sensor and each switch,
and uses a micrg-cormputer to control all functions of the cruise
control.

Actuator system

It drives the motor-driven vacuum pump according to_signals from
the: control unit and adjusts the throttle valve via the intermediate
link to the set opening.

MAIN switch Switch for cruise control power.

SET [COAST) switch Vehicle speed is set with the SET {COAST) switch and RESUME
control | RESUME (ACCEU switch | Vom0 switeh

CANCEL switch It is used to cancel the setting of the cruise speed.

Stoplight switch
Eﬁﬁ&EL Cluteh switch <A/ T= It outputs a signal to cancel cruise control.

\nhibitor switch <&/T>

Throttle position sensor (TPS)

It generates an analog voltage proportional 1o throttle opening.

Idle switch

Based on the value of TPS valtage when the idle switch goes from
OM to OFF, it varies TPS voltage to compensate for fluctuations,

Acceterator pedal switch <A/T>

It detects the operation of the accelerator pedal.

Diagnosis output terminal

If a voltrneter is connected, diagnosis and input check codes from
the control unit ¢an be read.

Cruise control "ON* indicator ight

It is in the combination meter and lights up when cruise control
power is turned on with the main switch ON,

Cruise control indicator light

It is in the combination meter and lights up when the cruise
control is functioning.
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SYSTEM STRUCTURE DIAGRAM

] Control switch
) Cruisa
‘} cantrel
= = =g
ingicator
Cruize control fight
indicator
ight
OFFOO1S QIEOOT

Accalerator padal switch <4/ >

Contral unit

Actuatar

Imhibior switch <&T>

Throttle position sensor
(buile into idle switch)

—

< Reed switch type
vehicle speed sensor <Non-lurbo >

Stoplight switch

Chutch switch =<hd/T =

Diaghosis output terrminal

rhigerl-dl

Electranic vehicle Motor-driven vacuurm Link assambly

speed sansor <Turbo™  purnp assembly

CRUISE CONTROL UNIT

The control unit is made up of the input interface
gircuit, micro-computer, constant voltage power
supply circuit, micro-compuier monitor circuit and
output interface circuit, Signals from the vehicle
speed sensar, throttle position sensor and each
switch are input into the control unit. |t processes

them according to the program in  the micro-
computer memory and outputs control signals to
the actuator. It also outputs system self-diagnosis
results and conditions of input signals to the
diagnosis output terrminal.
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CONTROL LOGIC AND BLOCK DIAGRAM

Cruise control unit

- a Batrary 51 1G2
Input intarface girgyit i 'f‘
Viehicle - naed Constant
SPoEE " Illr:ﬂﬁﬁrscimuit - voltage power
SEN50r | supply circuit a— Main
Control 1 i [ibattery back-up) switch
Switch | . Cruiza sontrol
[SET [COASTI} ‘Wehicle - Micro- >
speed set ___ —- cornputer I GN indicator
| sesune wecew | signal input e TFIGAITOT light
cirguit circuit
[ CanCEL | : l——@}']
' | Chatput interface )
by gircuit : =
- ligh
S 1 sf-ﬂ?c’r? {IE«IC}
| ; = Actuator Gutput |
'5: Stoplight 114 e - 3 T Imonitor circuit o0
o Sl
'EI I 2 b
| tnhibiter | Cancel : =
A Rl o I Mg :
1
ﬁ I B Actuator
U‘| Eateh ! 1 = drive cirouit '
| switch® T ™
| L =MT> | ' ,
b ——— J ' Maotor-gdriven
| | Cancel YACULIMm pUmp
1 fndee!  condition BS5EMbly
| hold circuit 1
i
Cruiza l:ﬂl«!'ltt:ﬂt
. indicator light
Throttla w| Throttle - Cruisa control @
position ' position indicator light T >
Sens0r SENS0F chrive  Circuit i
fickie signal input : b
switch} el CIFCLITE OD-0FF switch
I <AT> {MNC)
) | OD-0FF signal , o
putput circuit
Accelaratar pedal
 [Aocsteretor ] 1 | guioh® AT (NC)
OFF =signal S
i ouiput eircuit
Diagnosis 0 Eﬂgﬂf’ #1%
l:lLItFJLIt I:ilI:Llit tgrmina|
r
- = —— AT control unt

MOTE
(1} * mark indicates the conventional same structure used fomerly.

12} NC: Normally Closad. G7FO003
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SET {COAST) SWITCH FUNCTION
SET FUNCTION

When driving within the range of the limit vehicle
speed |approximately 40 — 145 kmfh (25 — 90
mph}], it makes vehicle speed set when the SET
switch is turned from ON to OFF. After that, it
contrels the actuator for cruise-controlled driving
at that speed. However, if the SET switch is
turned from ON to OFF in the range owver the high
speed limit speed [approximately 145 km/h (80
mphil, the high speed limit speed is taken as the
sat spesd.

COAST FUNCTION

VWhen the SET switch is turned OM during cruise
control, the throttle is fully closed while the SET
switch is OM, the vehicle decelerates due to the
engine brake and then ithe vehicle speed when
the SET switch is turned OFF is taken as the new
sat speed for cruise control. The COAST function
can decelerate until the low speed limit speed
fapproximately 40 km/h (25 mph)] is reached but if
vehicle speed falls below that, the COAST
function is canceled. In such a case, the vehicle
speed just before the beginning of COAST
function is put into mamory as the set speed.

RESUME (ACCEL) SWITCH FUNCTION
RESUME FUNCTION

If the cruise-contralled driving speed is canceled
by the CAMCEL switch {refer to the item
menticned below) during cruise control, the
vehicle speed set before the cancellation resumes
when the RESUME switch is turned OFF = ON —
QOFF in the speed range over the low speed limit
speed [approximately 40 km/h {25 mphl] 1o control
the cruising speed.

ACCEL FUNCTION

When the RESUME switch is turned ON during
cruise conirol, 1 continues acceleration while the
switch is ON, the vehicle speed when the switch
is turned OFF is taken as the new set speed for
cruise control. Vehicle can be accelerated to owver
the high speed limit speed lapproximately 145
krmifh {90 mph)] by the ACCEL function but after
the RESUME switch is turned OFF, it decelarates
to the high speed limit speed to control the
Cruising speed.

FUEL SYSTEM - Cruise Control System

CANCEL FUNCTION

When the following signals are input, current to
the motor-driven vacuum purmnp assambly is cut
off and the cruise control canceled.

{1} Whan CANCEL switch is OM.

{2} When the stoplight switch is ON.

{3} When the clutch switch is ON <M/T=.

{4} When the inhibitor switch is in neutral <AT=

15 When vehicle speed is below the low spesed
limit speed [approximately 40 km/h {25 mph)l.

160 When vehicle speed falls more than 15km/h (9
mph) from the speed in memaory.

{7} When, during RESUME functioning, vehicle
speed again falls more than 18 km/h (S mph)
aftar resuming to the memorized wvehicle
spagd minus 10 kmyfk (6 mph) and over.

B When vehicle speed changes suddenly {0.5G
OF more}.

@ When the stoplight swiich input wire i1s
broken.

HiIGH SPEED LIMIT FUNCTION

Cruise-controlled driving s not possible at vehicle
spaads exceeding the high speed limit speed
[approximately 145 kmfh {90 mph)]. I the SET
switch 15 pressed when vehicle speed exceeds
the high speed limit speed, 145 km/h (90 mph) is
put into memory. At this time, when the
accelerator pedal is released to decelerate (uncdler
high speed limit speed}, the cruise control
functions to control cruising at 145 ken/h (50 mphl.
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FAIL-SAFE FUNCTION

When the fallowing conditions exist, current 10
the motor-driven vacuum pump assembly is cut
off and the cruise control is canceled.

When anly main

Driving with

Condition switch is ON truise control

(1} When SET, RESUME or CAMCEL switch iz ON continuously for 25 X ¥
seconds or more.

{2} When thers is some abnormality in the hold circuit, system becomes X e
cancel condition

{3} When a disagresment between the motor-driven vacuurm pump drve % %
signal and valve drive signal occurs.

(4 When there is a failure® in the TPS or idle switch, X g

6] When vehicle speed signal is not input continuously for 0.1 secand or _ X
more [when vehicle speed exceads approximately 40 km/h (25 mphH

NOTE

The * mark with "When there is a failure® in the TPS or idie switch® means that the cnn;ﬁtiun in which the TPS
output voltage is 1.5V or over with the idle switch ON or 0.2V or less with the idle switch OFF continues for 4
soconds or more.

OVERDRIVE RELEASE FUNCTION <A/T>

When actual vehicle speed falls approximatsly 7
krm/h {4 mph) or more below the set vehicle speed

whan in overdrive or during cruise driving,

FUNCTIONS
SELF-DIAGNOSIS

WNOTE

Diagrosis terminal
5,

overdrive is released for a fixed amount of time to
return to the set speed in a short time.

SELF-DIAGNOSIS AND INPUT CHECK

When the cruise control is canceled without intervention by
the driver, the cause can be found out in the following way.
(11 Turn the ignition switch and main switch ON.

Contents of diagnosis stay in memaory until the battery
terrminals are disconnected.
R 7] Connect a voltmeter to the diagnosis terminal in the
junction block and read the cutput codes.

(3} By comparing the output codes that are read out with the
chart below, it is possible to find the cause of the
cancellation in e¢ach system.
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FUEL SYSTEM - Cruise Control System

Diagnosis Code NO.

Chutput code Ma. Contents of trouble
11 Trouble related to actuator drive output
12 Trouble related to vehicle speed signal
15 Control switch trouble
18 Trouble in cantrol unit, etc.
17 TFS or idle switch trouble

Cancellation of Diagnosis Codes

Diagnosis codes stay in memory until the battery

terminals are disconnected but they can be

canceled without disconnecting them by going

through the following procedure,

{1} Turn the ignition switch ON.

Z} With the SET switch ON, turn the main switch
OM and then turn the RESUME switch ON

INPUT CHECK FUNCTION

The input check function can be used to check

whether the input signal is normal when there is

some trouble related to the cruise control, such as

the cruise control cannot be set,

1} Connect a voltmeter to the diagnosis terminal
in the junction block.

()

BB

within one second.
input chack.}

Turn the SET switch and stoplight switch ON
at the same time and keep them ON for five
saconds or maore.

Use a voltmeter to confirm that the diagnosis
codes have been canceled.

{This makes it ready for

Turn the ignition switch Oh.

With the SET switch ON, turn the main switch
OM and then turn the RESUME switch ON
within one second t© make input check
possible, Perform each input operation and
read the codes.

Output : Operation Qutput . Operation
cade Input operation check judgment | code Input operation eheck judgment
Turn the following switches S -
. SET switch ON il
21 SET switch OM T 26 « Clutch switch <M/T> mentlc.iuned on left
* |nhibitor switch <AT» | NOMa
- RESUME switch - Cancel switch
22 | RESUME switch ON Girouit normal 27 CANCEL switch ON cireuit narmal
Turn the following switch Switch circuit TPS voltage is over 1.5Y
23 | ON mentionad on 28 | (Depress accelerator pedal | TPS girguit normal
» Stoplight switch left normal rmore than half}
o If code No. 24
a4 | Driving at 40 ke/h (25 mpht) can be confirmed, 29 ldle switch OFF ldle switch circuit
Qr more vehicle speed {Depress accelerator pedal} normal
sensar s normal.
If code No. 25
o5 | Driving at 40 km/h (25 mph}| can be confirmed, | _
or lower. vehicle speed ~
SENSON 15 narmal.
NOTE

If more than two input operations are performed at the same time, the codes are output, starting with the smallest number.
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ACTUATOR CONSTRUCTION
MOTOR-DRIVEN VACUUM PUMP ASSEMBLY

The wvacuum pump assembly consists of a
diaphragm type vacuurmn pump driven by a DC
motor and two solancid valves (control valve and
release valve}, and the rotations of the DC motor
are varied 1o the diaphragm back and forth action
by the eccentric cam and rod. When the
diaphragm moves in the direction {down in the
figure below) to increase the capacity of the purmnp
operating chamber, the intake valve is OPEN and
the discharge valve is CLOSED so the air in the
negative prassure line is sucked inte the pump
gperating chamber. Next, when the diaphragm
moves in the direction {up in the figure below) to
decrease the capacity of the pump operating
chamber, the discharge valve is OPEMN and the

Megatve prassire ling

Plungear

1\ Return spring
Control valve (O~ Releasa valva {OFF)

ACTUATOR

The actuator consists of the diaphragm, case,
cover and return spring, etc. Negative pressure is
used in the negative pressure chambear formed by
the diaphragm and case, and the diaphragm
moves in the direction to pull the throttle wire
when negative pressure increases. Also, when

Return spring  Diaphragm

14-37

Pump pperation chambar

Nagative pressure ling

Arronny | .=} Air flowy

intake vaive is CLOSED, releasing the air in the
pump operating chamber to the atmosphere. In
this way, the negative pressure is generated by
sucking the air in the negative pressure ling into
the pump operating chamber and releasing the air
in the pump operating chamber to atmosphere.
When no current flows in the sclencid coil, the
solencid valve plunger set in the negative
pressure line is returned by the return spring, the
line hole in the core opens and the negative
prassure ling i5 opened to the atmosphere. When
currant flows in the solenoid coil, the coil is
energized to pull the plunger, the line hele in the
core is closed and the negative pressure ling is cut
off from the atmosphere.

Intake valve Discharge valve

Biaphragm
° - Air hole
-
OC motor
pyd
/ §
. a
"‘\ )
Rod
F-'I‘H =/
S Y % Eccantric cam
Coild Core OINDOeF

negative pressure decreases, the diaphragm is
moved by the force of the return spring to loosen
the throttle wire. In this way, the throttle valve is
opened and closed by the increase and decease
in the negative pressure sent to the negative
pressure chamber,

Plate (installation of inner cabig)

.

Bracket [installation of outer cable}

Mippla

To motar-driven vasuurm pump ==

== Ty throttle

Negative pressure chambar
0HOGEE
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ACTUATOR OPERATION

The negative pressure line of the vacuum pump
and negative pressure chamber of the actuator are
connected by the vacuum hose, The DC motor,
control valve and release valve in the motor-driven
vacuum pump assembly are turned ON ar OFF by
the control signal from the control unit and have
the tollowing operation modsas.

ACCELERATION MODE

Current flows to the DC motor, control valve and
release valve. The vacuum pump is operated by
the OC moter, the control valve and release valve
are clossed and the negative line is cut off from the
atmosphere.

The negative pressure generated by the vacuum
pump is used in the negative pressurs charmber of
the actuator and the diaphragm moved in the
direction to pull the cruise control cable to open
the throttle valve and accelerate the vehicle.

HOLD MODE

Mo current flows to the DC motor but current
flows to the control valve and release valve.
Since the vacuum pump does not operate, no
negative pressure is added; since both the control
valve and release valve are closed and the

negative pressure lineg is cut off from the
atmosphere, negative prassure is not reduced.
Consequently, the diaphragm does not function
and the throttle valve is held in @ fixed position.

DECELERATION MODE

Mo current flows to the DC motor and control
valve but current flows to the release valve. Since
the control valve is OFF, the line hole in the
control valve core is open, air flows to the actuator
negative pressure chamber and negative pressure
is reduced. The diaphragm is returned by the
force of the return spring to loosen the cruise
control cable to close the throttle valve and
decelerate the vehicle speed.

RELEASE MODE

Mo current flows in the DC motor, contral valve
and release valve. The line holes in the release
valve core and control valve core are open and air
flows into the negative prassure chamber of the
actuator, As a result, the diaphragm is returned
guickly by the force of the return spring to the
initial condition, the throttle valve moves in the
closing direction and the cruise control is
canceled.

- hMaotor-driven vaocuum Solenoid valve
To throtile valve _ pump (DC maton) ON: Closed OFF: Open
Vacuum hose Dp?jratmn ON-C 1 fl
made ‘Currert flows
Actustor gy Control velve | Release valve
Irjlegativa T oo OFF:Mo current flowes
ne otor=grivan B
: 5 VECHUM pump ﬁ;?uﬂfl'ﬁ““”" ON on ON
i Hold {(HOLD} OFF QM ON
Control
| Reloase valve Deceleration
- Zhone? (RELEASE} S o7 ON
Cancel
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INTERMEDIATE LINK STRUCTURE

b ¥ /‘Unk assembly Link &

)

Link C

..-""'.
OFFO004 T4 accelarator O7NONO4

pedal

CRUISE CONTROL DRIVING

The actuator operates, link B con the throttle valve
side rotates because of rotation of link A on the
actuator side 10 open and close the throttle valve.
At this time, link C on the accelerator pedal side
does not rotate so the accelerator pedal does not
move but remains in its usual position.

OTHNODES

CRUISE CONTROL DRIVING

The actuator cperates, link B on the throttle valve
side rotates because of rotation of link A on the
actuator side to open and close the throttle valve.
At this tims, link C on the accelerator pedal side
does not rotate so the accelerator pedal does not
mowve but remains in its usual position.
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VEHICLE SPEED SENSOR

The vehicle speed sensor in turbo models is an switch type vehicle speed sensor is installed in
electronic type and in non-turbo maodals a reed the combination meter. 1t sends a pulse signal
switch type. The electronic type vehicle speed proportional to the rotating speed of the transaxle
sensar is installed on the transaxla and the reed ouUtput gear (vehicle speed} to the contral unit,

<Turbo > Conkral it

Vahicle spaed
detection circuit

lgnition switeh {1G1}

Electronic type vehicﬁa
speed sensor =Turba=> T <Mon-turbo >
Nareoes ¥
<Mon-turbo = Read switch type vehicle
speed Sensor Reed switch
brpe vehicls
I spead sensor
Electronic type vehicle
spead sonsor =
OTFO016

THROTTLE POSITION SENSOR (TPS)

The throttle position sensor is also used for engine control

and it sends the degree of opening of the throttle wvalve to
the control unit as an output voltage.

IDLE SWITCH

The idle switch is built into the throttle position sensor.
Based an the value of the TPS voltage whan the idle switch
is turned from ON to OFF, the control unit compensates
variation and fluctuations of the TPS voltage.

Throttle Idle
position syt
SENS0T .

CFF| &N

Cruise % % w
conteo

Ui Throttle pasition sensor
signal input circuit

A7FO00Y|
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0 '\kmﬁﬂ.

ST pain switch |

Taillight retay Ignition switch <[G71>

M ain switch

51 52
OFF [OMNOFF, QN
. .

Meutral {Meutral

To rheostat "

Ta eontrel wnit

OFFOO0E

Taillight relay  lgnition switch <IG1 >

Main switch

To rheostat

To conteol unit

QT FODOG

CRUISE CONTROL SWITCH
MAIN SWITCH

The main switch is the power switch for the control unit and
it uses a system as shown in the figure so it automaticatly
returns to the neutral position. |f the ignition switch is tumed
OFF with the main switch ON (cruise control "ON" indicator
light illurninates), the main switch also goes OFF a1 the same
time. In this condition, even if the ignition switch is turned
ON again, the main switch remains OFF,

OPERATION OF MAIN SWITCH

When the Main Switch is Pressed to the ON Side {when
ignition switch is ON)

While the main switch is pressed to the ON side, switches
S1 and S2 both go ON, current flows to ignition switch
<|G1>, 51, relay (coil side), indicator light and ground, and the
relay inside the main switch is not only turned ON but the
indicator light also lights up. As 2 result, power is supplied
to <|G 1=, relay (contact side) and the control unit.  When the
main switch is released, the main switch returns to the
neutral position and switch 51 goes OFF but, since switch
52 is ON, currant flows to <I1G1>, relay {contact side), switch
52, relay {coil side), the indicator light and ground, the ON
condition of the relay is maintained and even if switch 51
goas OFF, power continues to be fed to the control unit.

When the Main Switch is Pressed to the OFF Side (when
both the ignition switch and main switch are ON}

It the main switch is pressed to the OFF side, the ground
circuit is short-circuited since both 51 and 52 switches are
OFF, the relay in the main switch goes OFF, and the power
supply to the control unit is not only cut off but the indicator
light also goas out.

When the Ignition Switch is Turned OFF [when the main
switch is ON)

If the ignition switch is turned OFF when the main switch is
OMN, the relay inside the main switch goes OFF and the main
switch does not go ON but remains OFF even if the ignition
switch is turned ON again.
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Cantrol switch

Ignition switch <ACC>

ACC —ef ]

IE'RE

RESLME |m \i,Swutcih

switeh
[t

RESLHME

‘ switch ON

CANCEL
switch Qb

STFORT

To cruise control unit

QINOOEE

To junction block
{general fuse {17))

T main switeh

G??yj:___l“-jg:i r."!‘S’tlc:quligl"rc
= (3FF OFF £ | switch
hMotor-driven
YACUUM pUmp
azsambly
Cruise
control
s s = unit
< [ i e
MO: Hormally opened
INOMOS

MC: Mormally closed

CONTROL SWITCH

The resistance value inside the switches is varied for each
awitch and the cruise control is contrelled by outputting the
different signals to the cruise control unit.

CANCEL SWITCH
Stoplight Switch

A single unit 4-pole type stoplight switch for the stoplight
[MO) and cruise control (NC) is used for the stoplight switch
to improve the reliability of the cruise control cancel function.
When the brake pedal is depressed, the cruise control {NC)
contact in the stoplight switch is opened, power to the
moter-driven vacuum pump assembly is cut off and cruise
control driving is canceled. At the same time, the 'cancel
signal stops the power supply to the motor-driven vacuum
pump assembly in the control unit bacause the stoplight
(NO) contact closes and cruise control driving is canceled,
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PROPELLER SHAFT

The propeller shaft is a 3-section 4-joint shaft with
2 center bearings. This division inte 3 sections
increases the vibration frequency characterstics
of the shaft bending, and reduces wvibration and
noise when driving at high spead. The joints for
connecting each part of the propeller shaft are as
follows; No.1, Mo. 2 and No. 4 joints are cross type
universal joints and No. 3 joint is a Lobro joint (L)

PROPELLER SHAFT - Propeller Shaft

A1EEAAR

that can slide and has small friction in the direction
of the shaft. This structure helps reducing torque
fluctuation, vibration and noise. Furthermore, the
rear propeller shaft is an vibration-control type
shaft (using rubber} with an inner tube inserted in
the outer tube to reduce vibration and noise from
the drive train.

SPECIFICATIONS
lterm Specification
Type Ajoint propeller shaft
Propeller Length x O.0. Front 673.5 x 65 (26.52 x 2.56)
shaft mm 0 oo nter 662.5 x BS (26.08 x 2.56)
Rear 555.5 x 75 {21.87 x 2.95)
Universal Type Mo. 1 Cross type
joint No. 2 Cross type
Mo, 3 Constant velocity type (LObro joint, LJ25)
MNao. 4 Cross type
Lubrication Pre-packed
Size mm kin.) Cross type joint 18 (.71}
journal 0.0.
Constant velocity 99,73 (3.93)
joint 0.0,
NOTE

Propeller shaft length indicates the length between center points of sach joint.

CONSTRUCTION DIAGRAM

Cuter tubse Inner tube joeq a0y

Front propeller shaft  Center bearing

Centar baaring
Libro joint

Canter propeller shaft

T0ENAG7?
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REAR SUSPENSION <FWD>

GENERAL INFORMATION

The newly developed multiink system is used.,
This system is a combination of the features of
the double-wishbone system with its small
camber variations and the features of the trailing
arm system which provides outstanding riding
comfort, Toe control during suspension strokes is
performed by the good arrangement of sach link
tor improved stability and limitation when turning.

CONSTRUCTION DIAGRAM

FEATURES

Multi-link type suspension for driving stability
and riding comfort. '

Low wvibration and low noise due to the
elasticity of the double anti-vibration
crossmemeber,

Low friction design so no bending force is
applied to the shock absorbers.

THREE SIDE VIEWS

EFooHd

Trailing arm

Stebilizer bar

Lowar armm ——



_ General Information /
REAR SUSPENSION <FWD:> Crossmember Support Bushing / Trailing ArmT7 -3

SPECIFICATIONS
termn Models without ECS Models with ECS
Suspension system Multi-link system
Wheel alignment
Toa-in {lefyfright wheel differencel mm {in.) 0 = 3 {0x118)
Carmber O+ 30
Coil spring
Wire dia. x 0.D. x free length mm{in.) | 12 x 85 x 350 12.2 % 1056 x 350
(47 x 3.74 x 13.78) {48 x 413 x13.78)
[Coil spring identification calor [Fink x 1] [Crange x 1]
Spring constant MNimmllbs.Ant | 35+ 1.8{196+ 101} 3B tE0198£10.1)
Shock absorber
Type Hydraulic, cylindrical Hydraulic, cylindrical
doublg-acting type double-acting type
hasx. tength mmfin} | 515+ 3202+ 1} 5315% 3{(20.2+ 1)
Wi, fength mim fing | 356+ 3 N4.0% 1) 36+ 3{14.0+ 1)
Stroke mm ting | 153 (6.3) 158 (6.3
Damping force [at 0.3 mysec. {9 ft./sec.)
Expansion Milbs) | 1,000+ 150 (220 £ 33) Hard: 1,800 + 250 (387 + 55)
tedium: 1,200 £ 170 (265 £ 37}
Soft; 550 + 90 (121 + 20)
Contraction M {bs.) | 550t 8D {121 £ 18} Hard: 850 + 140 {209 £ 31)
Medium: 860 £ 130 187 + 29)
Soft: 850+ 100 (143 £ 22}

CROSSMEMEBER SUPPORT BUSHING

The crossmember is made to recsive input from Vibration is not transmitted to the body due 10 the
each arm as a real suspension crossmamber. bushing between the crossmamber and body.

TRAILING ARM

The trailing arm is a boxed cross section type, Bushings are used to mount it on the trailing arm
connecting with the upper arm, lower arm and toe bracket of the body.
contrel arm.,

1ZFHA
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_ Upper Arm [ Lower Arm and Lower Arm Bushing /
Toe Control Arm / Stabilizer Bar

UPPER ARM

The upper arm is a boxed cross section type. On of the body it is mounted on the knuckle {trailing
the inside of the body it is mountad on the arrmy) via a ball joint.
crossmember with a bushing and on the outside

Cross Section A-A

.

12FOMF

[

JZHOO2E

12 MO

12F0012

LOWER ARM AND LOwER ARM
BUSHING

The lower arm is made of pressed steel plate. On the inside
of the body it is mounted on the crossmember with a
bushing and on the outside of the body it is mounted on the
knuckle (trailing armi via a ball joint.

TOE CONTROL ARM

The toe control arm regulates toe variations and is made
from pressed steel plate. On the inside of the body it is
mountaed on the crossmember via a bushing and on the

outside of the body it is mounted on the knuckle (trailing arm)
via a ball joint.

STABILIZER BAR

The stabilizer bar is a 10 mm (.39 in.} solid-core type. Tha link
and stabilizer bar are joinad via the pillow ball type ball joint
for more effective roll contral.



REAR SUSPENSION <FWD:> — Rear Hub 17-b

REAR HUB P

The rear hub has built-in unit ball bearing to secure high

Rotar bearing and hub accuracy. By simply tightening the nut to

_ _ specified torque, optimum preloading is achieved for easier
Unit ball bearing servicing.

s On models with the anti-lock braking system, the wheel

o i ey speed detection rotor is mounted on the rear hub.

11FOQ0S
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REAR SUSPENSION <AWD> —
GENERAL INFORMATION

A double-wishbone type rear suspension is usad.

Upper am  GE=B)

FEATURES
* |ndependent suspension for sure grip on the ® Low friction design that does not put banding
ground. force on the damper,
®* Arm arrangsment to minimize carnber ®  Anti-lift gepometry 10 control tail lifting when
variations agamnst the ground. braking.
® improved quietness dus to differential carrier
CONSTRUCTION DIAGRAM double elastic support structure.
== Crossmember 2
ey

Trailing arr

12FONOS
THREE SIDE VIEWS




REAR SUSPENSION <AWD> - Genearal Information / Crossmembear and

Crossmembear Support Bushing 17-7
SPECIFICATIONS
ltems Specifications
Suspension system Double-wishhone type
Coil spring
Wire dia. » 0.D. x free length mmdng | 12.2 x 105 x 379.2 {48 x 413 x 14.583)
Cail spring dentification color Blue x 2
Spring constant Nfmmikgfmm, Ibs fin} | 280+ 1.4{2.80% 14,157 £ 8)
Shock absorber
Type Hydraulic, ¢ylindrical double-acting type
hax. length rmm {in.} | 610+ 3 {240+ .1}
fdin, fength mmedin.) | 407 £ 3{16.0% .1}
Stroke mm {in.} | 203 {8.0)
Damping foree [at 0.3 mfsec. (.9 ft./secl]
Expansion N {lbs} | Hard: 1,800 + 250 (397 + 5b)
hMedium: 1,200£170 (2656t 37)
Soft: 560 + 90 (127 = 20)
Contraction M libs.) | Hard: 960 + 140 (209 £ 31}
hMedium: 860+ 130 (187 & 29)
Soft: 650 + 100 (143 £ 22)
Wheel alignment
Toe-in {leftfright wheel difference) mm fin} | 5+ 25021 10
Camber =0"0" £ 30

CROSSMEMBER AND CROSSMEMBER SUPPORT BUSHING

The crossmember not only receives input from The crossmember support bushing provides
each arm and link as a real suspension better isolation of high frequency noise such as
crossmember but also supports the rear noise fram the differential and gears by using
differential. inter-rass to shift resonance.

Cross section A-A Frant differential support

Crossmember
1ZM D14

Rear diferential support
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POWER STEERING - General Information

GENERAL INFORMATION

¢« The stsering wheel comes with 5RS
iSupplemeantal Restraint System} and some
models have a steering wheel with remote
control switches. [Refer to GROUFP 23B-5R5
for SRS

¢ The steering column has a shock absorbing
structure and tilt steering mechanism.

¢ The oil pump is & vane type oil pump with a
fluid flow control system so the stesting force
varies according to engine speead.

¢ The steering gear and linkage usas an intagral
type rack and pinion system that is very
reliable.

SPECIFICATIONS
Specifications
i Models without 4WS Models with WS

Steering wheel maximum turns 28 2.62
Steering angle (vehicle in uniadan)

Inner wheel 33°45' £ 2°

Cuter wheel 28721
Steering gear and linkage

Type Integral type

Gear type Rack and pinion

Gear ratic =a {infinity)

Rack stroke mim fin.) 144 (5.7}
il pumptype Vane type with fluid flow control system

Displacemeant crm3frev. {ou.inrev) 9.6 {0.59)

Relief s&t pressure MPa {psi) 81,138}

CONSTRUCTION DIAGRAM

<S0OHC>
il purmp
Ol resenvoir

Coolar tiehe

<DOHC> &

Cooler tube

Staering wheel

15F0054
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— 19A-3
STEERING WHEEL AND COLUMN

H1BFAAS

The steering wheel and column have the
following features that make maneuverability and
safety really outstanding.

The steering wheel has an outstanding design
that prormotes maneuversbhility and a good
view of the meters, and some models come
with & steering whesl with remote control
switches {auto cruise, audiol.

Furthermore, SRS is built into the steering
wheel to assure driver protection.

STEERING WHEEL CONSTRUCTION

Section A-A

SRS

Audio switch

The steering shaft and column absort shock
energy whan thare is a collision with its shock
absorbing structure that protects the driver.
The haight of the steering wheel can be
adjusted. A tilt staering mechanism is used to
obtain the beast driving position and the ideal
driving posture.

Aute-ciuise
contral switch

L. oo
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TILT STEERING CONSTRUCTION

The tilt steering consists of the tilt levar, tilt bolts tilt bolt A has right threads and tilt bolt B has left
{4, Bl tilt bracket and column plate, stc. The tilt threads, and the tilt bracket is pressed and fixed to
bolts (A, B} are attached to the and of the tilt lever; the column plate with the tilt bolts (A, B},

Cross section A-A

Steering column

Tilt lever

13FODE Frae ==, , 2 ==

: - Tilt bracket

T ¥ : Column plate
\I Tilt laver / i

Tilt bolt A Titt bolt B

Retum spring ]l.

E

1IF00EE

TILT STEERING OPERATION

{1} if the tilt lever is lowered to the free position, the tilt bolts
{4, B) move in tha loosening direction {outer side) so the
steering column can be slid up and down.

TIFQ0A

{2} If the tilt lever is pulled up to the lock position, the tilt
bolts (A, B) move in the tightening direction {inner side}
s0 the tilt bracket is pressed to the column plate, fixing
the steering column.

13F0OF
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BEFORE SHOCK

Steering column

{lowwer}

shock

Stearing cofumn bushing

[o1=1s]

-l

Lowar shaft

AFTER SHOCK

e

Polyacetal resin

13P001S

T3FO0N

BEFORE SHOCK

steering
colurmn
bracket
Polyacetal resin
Steering column
roounting bolt
act] &Elsa

Cross saction A-A

—r]

AFTER SHOCK

@2

13F0020

1AF001H

SHOCK ABSORBING STRUCTURE

{1} When the vehicle collides with something and
therse is a load added to tha stearing shaft from
the gear box {primary shock), the lower shaft of
the. steering shaft assembly crushes the
polyacetal resin, absorbing the shock |oad
using the friction of the steering column
{lower} and steering column bush as it slides
into the lower pipe.

{2} When the driver strikes his body on the
steering wheel [secondary shock), the steering
column bracket crushes the polyacetal resin,
pushing it to the front and absorbing the shock
|oad.
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OIL PUMP AroLAAR

The oil pump is a vane type oil purmp with fluid low engine speed and ideal harder steering at
fioww control system that provides light steering at high speed.

OiL PUMP PERFORMANCE

Wimin) 4 ——
hL|E!f chalracleristic
5 8 %
Liv]
5 6l
b
AN A
E_ P-0f charactaristic
£,
0

1M 20 30 40 &0 B0
|IF‘umlr:n spead (N} {x 100 rpmi)
L 1 L J

0 10 20 30 40 50 BO 70 80
Pump pressura (P} (kgfem?)

1SF O

MOTE
{11 P-Of characteristic: Pump pressure and pump delivery rate
{2} N-OFf characteristic: Pump speed and pump delivary rate
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4-WHEEL STEERING (4WS) SYSTEM - General Information

GENERAL INFORMATION

The WS systern is a unique system designed by
Mitsubishi Motors Corporation with a hydraulic rear
wheel steerning system.

The system i1s incorporated in the trailing arm joint
section of the rear suspension of a 4-wheel indepen-
dent suspension (415) system.

The rear suspension system that the foundation for

FUNCTIONS AND FEATURES

This unigue 4WS system steers the rear wheels
in phase at madium and high speeds for improved
vehicle steering response and stahilized vehicle
position while turning and making lane changes.
The system has the following features.

1. Steering the rear wheels according to steering
effort causes less response delay of the vehicla
than steering them according to steering angla
{steering angle responsive 4WS), and hence
offers more sporting ride. Since steering effort
partly depends on road surface conditions (side
force* that impinges on the front whesls due to
steering varies with road surface conditions), the
rear wheel steering angle increases on dry
roads, improving steering stability. This angle
decreases on wet or snow covered roads,
facilitating turning (yaw generation). Thus, this
AWS system controls the rear wheel steering
angle appropriately according to the turrent road
surface conditions,

NOTE

Wohicls traveling direction

Side slip angle

A \.1.1%-11
&

COrrering

AN
o
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SR
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o,

}.

)

134007 1

this AWS systern is of a newly developed double
wishbone type wath a passive control toe-in com-
pensation function using rubber bushing compliance
characteristics with external force.

The 4WS systern uses hydraulic pressure for active
control of this toe-in compensation to improve
steerability and stability at middle and high speeds.

2. Since rear wheel steering is controlled accord-
ing to vehicle speed, steering response and
stability at medium and high speed are
improved without sacrificing steerability at low
speeds.

3. High reliability due to hydraulic operation,

4. This combination of 415 and 4WS eliminatas

the need for a complicated and bulky
suspension or a 4WS mechanism. The regqular
415 function is provided should the rear wheel
stesring systemn fail.

*: Side force and comering force: The tread surface of a tire
rotating while slipping sideways develops small slips at the
ground contact surface, which feads to generation of
friction.

This friction at the ground contact surface may be regarded
as operating at cne centralized point. This is called side
force and acts at a point slightly separated away from the
tireé center.
When it is divided into vectors, the component at right
angle to the direction of travel is called the comering force.
When a vehicle is travelling along a curve, it develops
force centrifugal force: Centnpetal force to overcome this centri-
fugal force is necessary for the vehicle to keep comering.

The force corresponding 1o such a centripetal force is the

cornaring force.
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19B-3

SPECIFICATIONS
[tem Specifications
Rear wheel max. steering angle (deg) 1.5
Stearing gear & linkage
Type intearal type
Gear type Rack & pinion type
Gear ratia Infinite
Rack strake mm tin} | 14441 (5.67+.04)
Fowar stearing oil pump
Type Wane type (with flow control valve}
Delivery rate crdfrawy. (ou.in frew. ) 9.6 {.59)
Relief set pressure hMPatkg/om2 psiy | 8180, 1,138)
Rotating direction Clockwise (viewsd from pulley side)
Rear whee| steering oil pump
Type Vane type [with flow control vabee)
Delivery rate cm¥freyv.iou.infrevd | 3.3 (200
Relief set pressure MPalka/cm? psi) | 4 (40, 569
Rotating direction {normal) Clockwise {viewed from gear side)
Power ¢ylinder
Type Hydraulic double-acting type
Full stroke mm [in.} 1 20{.8) 110 {4 for one side]
Cylinder bore mm (it | 43{1.7)
CONSTRUCTION

Power steering of purmi

Nl resarvoir

Fower cylindar

Contrgl valve

Rear wheael staering oil purnp

1AFOEKEE
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Fluid level sensor

Cooker tube

wheel stearing

Rear
il pump

Control valve

TIFO041

Pawer cylinder
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As a result, steerability and directional stability are
improved particularly when changing lanes or avoid-
ing collision at high speeds,

4WS GENERATING EFFECT MECHA-
NISM

4-WHEEL STEERING {4WS) SYSTEM - Basic Principles
BASIC PRINCIPLES

Steering of the rear wheels simultaneously and in
phase with the front wheels at a certain ratio 1o the
front wheel steering angle has the following effects,

e Pesponse delay to steenng operation is re-

o 1. A that the dri tes the steerin
o [Excessive taill swing while t:q::rnering can be . ssuMme tha ] 2 Ornyer ﬂper_a es 1ne Steerng
mintmized. wheel at point (1) of the. figure below. The

mechanisms causing the vehicle 1o develop
cornering force and start comering differ be-
twween front 2WS and 4WS, as ilustrated below,

Front and rear tires
ey develop comering force
and the vehicla lurns
r, ol A
Front tires Fear tires 1
™ develop develop
side force side force
Front tires Rear tires \‘
davalop side develop sida
slip angle slip angle i
1
@ Driver operatas
stesring wheel
| 24005
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Front and rear tires
4y develop cornering force
and vehicle turms

anm Rear tires develop
gide force

i

Raar tires develop
side slip angle

@

Vehicle develaps side
slip angle relative to
traveling direction

vehicle center of
gravity starts

-9

‘i Rotation about

| Fromt Lires develop
side force

A Front tires develop
side stip angle

r..
o _ (i Drivar operates
wf: Front tire side slip an%;ha steering wheel
or: Rear tire side slip angle g
{: Vehicle side slip angle 130060

2. A difference in phase delay occurs as shown than in the case of WS, In the latter case, on
below. In the case of 2ZWS; this means that the the other hand, the vehicle maintains its target
driver has to make the steering operation earlier course more correctly,

o, : :

Steering angle 5EE:«E:rlng':;.'él'lel.=.-llﬂlr§tatlvllz"réI frequenty

a, .
Lateral

acteleration
G} :

P Phase delay
W .
N P 90" 5 I\ dalay

™,

Lateral
acceleration

1320054 1380055
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The former figure showing the cornering of a
WS vehicle may be regarded as representing a
segment of a circular path.

The moment about the vehicle center of gravity
must be balanced with the cornaring force
developed by the fraont and rear tyres, and this

<4 WS>

means that the front and rear tyres must have
side slhp angle.

In the case of 2WS5S, wehicle side slip angle
increases with centrpetal acceleration as shown
ta the right below and the vehicle turns facing
more towards the center of its travelling circle.,

<2WS >

af: Front tire side slip angle
ol Bear tire side shp angle
fi: Vehicle side slip angle

<51 : Vehicle traveling direction

1340018

4, If the rear wheel steering angle can be control- increase front tire side slip angle. In the case of
led according to the magnitude of centripetal 4Ws, on the other hand. the controt of the rear
acceleration, the vehicle side slip angle will be wheel steering angle according to centripetal
decreased. Idezlly, therefore, the vehicle longi- acceleration decreases the side slip angle of the
tudinal axis will agree with the tangential direc- center of gravity, and thus the wehicle can
tion of the travelling circle as shown in above left maintain the target course more accurately,
figure. Furthermore, a smaller directional change in the

5. In the case of 2W5, as the wvehicle speed vehicle means a stabler front field of view,
increases when cornering with a given radius, which allows safer driving.
the driver has to turn the stearing wheel morg to

6 < Reference>

e 279 » Rear whes! steering angle | -

S A techinicue used in four wheel steering is zero vehicle side
M asp slip angle control: the rear wheel steering angle must be

Rear whesl slearing a

05 Qg
Lt & oo keraln

o " & @ I 0 lﬂ%ﬂ] %0 W60 SN T
™ a7 13
Wishiche sqperind b izl 13AMH53]

set as shown at the left 1o control the angle to be as close
1o zero as possible.

Mitsubishi's 4WS rear wheel steering angle can be setto a
maximum 1.5 degrees.
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EFFECTS
LANE CHANGES

The steering effort responsive rear wheel steering Furthermare, unnecessary tail swing and the conse-
system results in faster lateral motion of the vehichs, quent need for corrective steering are minimized to
thereby allowing quicker and safer lane changes. reduce the burden on the driver,

Vehicle Behaviour at Lane Change

<4W5=>
e e
| I —— ————1 ——— | ek —
e
[
<2WS>
T

';-—h‘_‘_‘_lhr_...-'"":'.._"
' B a—
T ]

Position Change While Turning

The basic idea here is to provide such rear wheel Iy with less change in vehicle direction. As a result,
steering angle as to maintain the vehicle direction the forward view is stabilized to allow safer dnving.
the same as its turning direction. This means that
the vehicle maintains its target course more faithful-

13AD049
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10

Steering

35m{11.5f)

T A5m{1rE )
— Trawveling diraction
3

)
2]
3

o
%
=

7

wheel angle {deg)  ©

4 &
Correglive steering
Unnecessary

amaller stednng angle

Emall lateral acoeleration
Absolute valve
1

Eetter fateral
aoceleration convargence

Better youw angular
velocity convargence

Smaller yaw angular
velogity absolute volumea
tsrmaller excess yaw genaratont

Smalber vaw angle
abzolute value
{zrnaller vehicle direction change)

&

Batter yaw
CONYENJENCE

3 o=

—100}
Chuick lateral
accelgration response
1.0F
Lateral 0
accaleration (G) E
=107
251
¥aw angular 0
velocity [deg/sec)
25
16¢
Yaww angle 0
{deqg)
iR}
50
Rall angle 0
(deg)
—5.0F

e Smaller roll angle

— Time (sacl

13A00GT
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OPERATION ¢  The ol pump fﬂr_the rear wheel steering delivers
The rear steering hydraulic pressure is generated by the amount of oll proportional to the rear wheel
an oil pump driven by the rear differential gear. speed.l This allows rear wheel steering angle
By controlling this pressure by the power steering control proportional to the vehicle speed at
hydraulic pressure, the power cylinder connectad middle and high speeds [over approx. 50 krmih

(31 mph)].

near the middle joint of the trailing arms is driven to . .
J g * This construction allowws the rear wheels to be

steer the rear wheels in phase with the front

steered in the same phase with the front whesls

LUIEE when cornering at middle and high speeds

SYSTEM CONSTRUCTION developing side force at the rear tires almost

* The hydraulic power cylinder is connected to the simultaneously with side force generation at the
middle joint of the rear trailing arms, front tires.

® Hydraulic pressure for the rear steering power
cylinder is generated by an ol pump driven by
the rear differential gear. This pressure is con-
trofled by the power steering hydraulic pressure
via the control valve. In this way. the rear wheel
steering angle is controlled according to the
front wheel steering effort,

Chil reaseryoar

Powver steering ol pump
s ]

P =]
L

Steering gear
and linkage

@ Steering wheel

Control valve

Power cylinder

Middte jaint

— Trailing arm

Aearwheel oil purnp

B
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SYSTEM OPERATION

WHEN TURNING LEFT

1.

by

{4 Oil reservair

{30 Ohl pumip
i

l
e l %
] e .
g (21 Stesting gear
: l and linkage

= i

{5 Controd valve

Pewver cylinder

Hydraulic pressure P

-

-
1 ¥
d

{7» Rear wheel steering
ail pump

7 Poower steenng hydeauhe prassure

- Rear whesl stearing hydraulic pressura

I H N

 Return and suction side line

When the steering wheel (1) s turned 1o the left,
the left pressure chamber of steering gear and
linkage (2) generates hydraulic pressure that i1s
proportional to the steering effort,

The right and left pressure chambears of control
valve (5) and the steering gear and linkage (2) are
separately piped so that the same pressure as
described in itemn 1. above is applied 1o the left
pressure chamber of the control valve,

This pressure causes the spool in control valve
(5) to move to the right unti the pressure
halances the spring force of the built-in spring.

3. Meanwhile, the rear wheel steering oil pump (7

13802492

delivers an amount of il corresponding to the
rear wheel speed,

As a result, control valve (8) generates hydraulic
pressure P that is proportional to the fluid
quantity (rear whesl speed) and spool move-
ment [steering gear and linkage cylinder press-
urey.

The right and left pressure chambers of control
valve (5 are connected to the right and left
chambers of the power cylinder (8) respectively
s0 that the right pressure chamber of power
cylinder (8) is also at the same hydraulic pressure
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WHEN TURNING LEFT
&) Power cylinder

Torsion Spding constant (K)

Piston area [A)

Hydraulic oil pressure {P)

AR\Y

o Jp——

' Displacement {5]

6. The tie rods of the power cvlinder are linked to
the middle jonts of the trailing arms. The power
cylinder generats force that is equal to the
product {F » A) of hydraulic pressure (P) and
piston area (A). This force acts at both joints in
the same direction as the front wheels (in this
case, left).

7. Meanwhite, the middle joint on the trailing arm
of the rear suspension has specific torsion

COMPONENTS
STEERING GEAR AND LINKAGE

The steering gear and linkage are basically standard
in construction with the following exceptions.

Raar whest stegring

Cylinder tube right chamber

[ —

13400

spring constant (K}, so that a torsion spring force
(K x S} corresponding to displacement (S) s
generated.

. The rear wheels are supported by the trailing

arm so that they are steered to the left by the
arnount of movemnent 1o the left of the middle
joint.

. When steering right, the movements men-

sioned above occur in the opposite direction.

Rear wheel steering control piping is added to
output control pressure for the controb valve.
The maximurm number of steering wheel revolu-
tions (lock-to-lock revolutions) is reduced {pinion
teeth increased from E to 10} to secure turning
parformance.

Cylinder tube left chamber

anml png:cilng
connected to cylinder Rear wheel steenng
tube right chambser} control piping lconnected to

eylinder tube laft chamber)
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POWER STEERING OIL PUMP

The power steering ol pump is of tha vane type
that generates hydraulic pressure by a rotor, vane

and cam ring.
fit frrmn |P-Cif charactaristics {pump préssure and dalivary
Igiz.in frmin. fate)] _ _
:ﬁiﬂ.“.ﬂ N-QI characteristics :J;I.I'E.gl'lpu mgﬁgg&:ﬂ;igﬁ rfrnin, and oil temperature
£ | | Purnp pressure is 5,500 kPa (55 kgicm?, 782 pail and
EI- (8,2 delivery rate is ovar 4.7 lit./min. (286.8 cuin/min.}
© g [M-Qf characteristics [pump spesd and delivery rated]
m {3681} When pump pressure is 2,000 kPa (20 kglom® 284
> ,l’ psil and oil temperature is 50 — 60°C {122 = 140°F)
4
% (244,11 .f'r )
- o Pump delivary rate
e 2 P-QFf characteristics (lit.frrin. fou.infrmin.l
£ 2zl
o Pump 1,600 | 7.1-87{433-531)
spead (rfmin.)
o w20 30 4 G0 &0 3,000 | 6.0-7.8 (366 - 476}
Pump speed (M} x 100 fonin.
T TR TR R SR N l i 4,500 5.2-6.2 (317 - 378
i) 00 00D 3000 000 B0 mO0d

1 o B
DG |1, 1421 (70, ZEARE0, AT THA0 SENNEE. 711umﬁaamn El':‘lﬁltﬂﬂ L138|

Pump pressure (P}
kPa (koform®, psi)
1IFO042



19B-14 4-WHEEL STEERING (4WS) SYSTEM - Components

OIL RESERVOIR

The il reservolr supplies fluid for both power * |t has a fluid level sensor ta warn the driver of a

steering and rear wheel steanng. In addition to a fow fluid level,
change in shape from one for a vehicle without a ® A white label 1z affixed to the reservoir cap for
NS system, this cil reservoir is different in terms better visibility of the cap when it is checked by

of the following points.

the driver,

® In addition 1 a mesh filter 10 remove foreign
ratter when pouring in fluid, a paper filter is
added to the fluid return side for filtration of the

fluid circulation.

Fram gear oy, ——- ||: il

Reed switch

&3

L

Float with magnet

13A00GE0

4
ot

AWS fluid
level warming
Tz light

12F0084

White labal

13400

1TIF0E

NOTE

® \Afhen the fluid level sensor shown above is activated, the
4WS flud level warning lamp in the tachometer or
speedometer comes on to warn the driver.
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REAR WHEEL STEERING OIL PUMP

The rear wheel steering oil pump driven by a wheel speed,
dedicated drive gear in the rear differential carrier The basic construction of the pump is the same as

delivers the amount of oil corresponding to the rear the power stegrng ol pump.

Section A-A

12F0010

* Criven gear

Drrive gear
Driven gear

13s002%

Diffarantal gear
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OIL PUMP PERFORMANCE

fit.frmm
(U in.frmin, )
i}
TS T
EZIE ZUH
z
=
4 ' —
E (244.1} M-Of charactaristics
=
E 1z2.4) P-if charactenstics
< \
e 10 20 20 40
Pump speed M} w1600 rimin.
g 1060 2000 3000 AG0 ppg
(0,00 (10, 142] (20, 284} (30, 427} (40, 5631 {gicm?, psi )
Pump pressure {P)
| | i | | | | krrw'h
&) 100 B0 200 R0 3K (ragk
B 162 133 {124} 11550 {186}
Vehicle speed 13AD305

CONTROL VALVE

Mounted on the top of the rear suspension cross-
member, this control valve controls il pressure to

4-WHEEL STEERING {4WS) SYSTEM -~ Components

P01 characteristics {pump pressure gnd delivery
ratell

When pump speed is 1,000 /min. and oil
temperaturs is 50 — 60°C {122 - 140°F).

Purnp pressure is 3,000 ¥Pa (30 kafcm®, 427 psil and|
defivery rate is over 2.4 lit./min. {146.5 cuin./min.]
M- characteristics pump speed and delivery rata]]

When pump prassure is 350kPa (3.5 kafom?, 5O psil
and oii ternparature is 50 — 60°C {122 - 140°F}.

Pump spaed is 2,400 rfmin. and delivery rate is 5.0 -
6.0 litfrin. {3051 — 366,71 cu.infmuin.

the power cylinder by controlling the spool that
switches the oil flow path by pilot oil pressure from
the steering gear box.

Fram rear wheesl steering

oil pump {pressure port}

-

l—i-.'lﬂ'

Control valva
rrgunting breket

From steering gear
left pressure chamber  Irétum port)

Section A-A

13A0)2Y

To cit rasanvain .
0 o EE Fror steering gear

right pressune chamber

1340020

To power cylinder left

To power cylinder right pressure
pressure chamber port

charmbear port
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CONSTRUCTION AND QOPERATION
Straight ahead driving
Fram rearwheel staering
oil pump {pressure port}
Frorm stesrnng gear To ol resenvoir Frorn steering gear
left pressure charmber fretuirn port) right pressure chamber
I @l L@ @) 1@ I
OO Cﬂ"_ | i | 1 C'C:C
L2
" slals
090 S L
Left pressure chamber Right pressure chamber
15t valve charber 2nd valva chamber
1380013

Fluid from the rear whee! steering oil pump con-
stantly flows from the pressure ports-((3) and (@} to
the return port {2 and (3.

When the vehicle is steered lsft, il pressure is

Left turn

From steering geat
laft pressure charmbear

To oil resenwoir
{return port)

introduced from the steering gear to the left
pressure chamber of the control valve 10 move the
spool in the direction of the arrow. (See illustration
helow )

From rear whes| staernng
il pemp {pressure port)

!

- Spool

Laft pressure chamber
151 valve chamber
From power cylinder ieft

pressure charmber (returnt

As the spool moves in the direction of the arrow,
fiuid from the rear wheel steering oil pump is
throttled at port {1} of the 1st valve chamber and
port {3} of the 2nd valve chamber to develop high
prassure in the right pressure chamber of the power

To power cylindar right
pressura charmber

13A00E0

cylinder.

The left pressure chamber of the power cylinder is
connected to the oil reservoir through the port (5),
15t pressure chamber and port {2), and remains at
low pressure.
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4-WHEEL STEERING (4WS) SYSTEM - Components

POWER CYLINDER

The power cylinder tie rod is linked 1o the middle
joint of the nght and |eft trailing arms. The piston rod
in the power cylinder moves either to the right or

Left prescura
charmbeer

Pistan pod

left according to the steering wheel effort anc
vehicle speed. thereby steering the rear wheels,

Pistan

Right pressure chamber

Tig rod
13N0O15

Left pressure 10 4 mm
charmber port 4 4 ~H )
=0 in Toaon

Right pressure
chamber port
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MANUAL TRANSAXLE <FWD>

GENERAL INFORMATION

There are 2 types of the FEM33 type transaxle
that are used as the transaxle for FWD {Front

Wheel Drive).
A cable type floor shift method is used for

transaxie control,

These transaxles are pasically the same as the
conventional FBM33 but there are minor changes
to match them with the output characteristics of
the engine. '

SPECIFICATIONS
Item B6G72-S0HC 6G72-DOHC
Transaxle model FEM33-2-SNVR FEM33-2-SNZR
Type 5-speed constant-mesh cable controlied type
Gear ratio tnumber of gear teeth)
1st 3.080 {34/11}
Znd 1.833 (33118}
ard 1.217 (28/23)
Ath 0.888 (24/27)
Bth 0.7417 (23/31)
Reverse 3166 {38f12)
Primary reduction ratio (number of gear teeth} 1.208 {28/24)
Differential gear ratio [number of gear teeth) 3.437 (5516
Spesdometer gear ratio Drive/Driven | 2836
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SECTIONAL VIEW
FEM33

—

LD RN

o e

8 9 10 1112

13

=7

15

16

/A

Clutch housing

Input shaft

Bearing retainer

15t spead gear

15t - 2nd synchronizés
Znd speed gear

3rd speed geat

3rd - 4th synchronizer
4th speed gear

Gth speed gear

11.
12,
13.
14,
15,
16,
17.
18.
19.
20.

TFMO1 11

5th speed synchranizer
Reverse brake

Rear cover

bth speed intermediate gear
intermediate gear

Qutput shaft

Transzaxle case

Differential drive gear
Differential

Drain plug
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MANUAL TRANSAXLE <FWD> — Transaxle Control

TRANSAXLE CONTROL

There are vibration-prevention rubber pieces
mounted on the transaxle side of the shift
cable and selector cable, and on the shift lever
assembly sida to prevent transmission of fine
vibrations 1o the body.

The eye end on the shift lever assembly of the
shift cable has a double structure, a
combination of a resin bushing and rubber
tushing, and this not only provides smooth
movement of the shift cable but also prevents
transmission of vibration to the shift lever
assembly, improving the shifting feel.

Cross Section A-A

Vibration-prevention

Shift levear
brackat

Floar panet

RIS ) s

Yibration-prevention
rubhar pigces

1 ﬂﬁl nLq_*_
-|_.|_|Tr-

Cross Section B-B

Shift lever shaft

Thrust washer
— T ,—_lm/w

f SR |
LCﬂIi.—m—-—*—u! 7

Wave washer

DOHOTBE

Shift cable

Selactor cable

A combination of a wave washer and thrust
washer are used in the shift lever shaft of the
shift lever assambly, and this not only reduces
the looseness in the direction of the lever
shaft but also elastically supports the shift
cable on the cable bracket of the shift lever
assembly, reducing shaking of the shift lever.
Shaking of the shift lever caused when
accelerating and decelerating due to bent of
the shift and selector cables is reduced.

Cable bracket / @ it cable 3

i

]
i n—

==
Rubber
lazticall
telaztically support) G9F0067
Shift levear
Vibration-pravention
rebber piecas
Shift levar assarmbly A N
Cross Section C-C
Eve end
Rubber bushing
f i
|
EgIn“_\-\*Fharsiin hushing
QYNOOEY
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MANUAL TRANSAXLE <AWD>

GENERAL INFORMATION

The WoHMGT type transaxle is used as the
transaxle for AWD (Al Wheet Drivel models.

The transaxle control for AWD models is the same
as for FWD models (Refer to page 21-4).

This WSMGT is a new type of transaxle
developed to match the large torque of the 6G72-
DOHC-Turbo engine.,

SPECIFICATIONS
ftemns Specifications
Transaxle model WEMG1-0-FNBR
Type S-speed constant-mesh cable contralled type
Gear ratio (number of gear testh)
151 3.071 (43/14)
2nd 1,738 (40/23)
3rd 1,103 (32/29)
4th 823 128134
5th 05652 {31/47)
Reverse 3.076 {40/13)
Primary reduction ratio inumber of gear teeth) 1.375 {44132
Front differential gear ratio {(number of gear teeth) 2.8B8 {52118
Transfer gear ratio (number of gear teeth) 0,814 {22/27)
Torqué split ratio FrontfRear | 45/55
Speadometer gear ratio DriveyDriven | 27/36
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SECTIONAL VIEW
W5sMG1

21 22

MANUAL TRANSAXLE <AWD> - General Information

Clutch housing

15t speed gear

1st-2nd synchronizer hub
Z2nd speed gear

Transaxle case

3rd speed gear

Jrd-dth synchronizer hub
4th speed gear

5th speed gear input shaft
Sth-revarse synchronizer hukb
Rear cover

Input shaft retainer
Heverse gear

Rl O@N N RR RN -

AN

L]

i

14,
15.
16.
17.
18.

20.
21,
22
23.

25,

16

17

5th speed gear TR

Centar shaft

Viscous coupling

Center differential
Revarse idler gear

Front differential
Transter driven bevel gear
Transfer drive bevel gear
Transfer case

Front output shaft
Intermediate shaft
Input shaft
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WEMG1 4AWD TRANSAXLE

The WEMGT is a 3-shaft, full time 4WD transaxle
that is the same as the WHM33.

It is not only a planetary gear type differential with
the center differential on the No. 3 shaft used, but
slso a viscous coupling acting as a differential
limiter that is built into the front and rear output
shafts.

The gear meshing method is a constant-mesh

A shrinkage fitting method is used for mounting
the bearings, gears and sleeves,

& double-mesh prevention device using an
interlock plate and a reverse mis-shift prevention
device using a stopper plate are adopted in the
shift controf system,

The construction and operation of the double-
mesh prevention device and reverse mis-shift

method also used for
The reverse idler gear

reverse,
is on the rear cover.,

prevention device are basically the same as on the
WEM33.

A double-cane synchronizer is used for 1st speed
and 2nd speed for improved shift feeling.

PLANETARY GEAR TYPE CENTER DIFFERENTIAL

Quter pinion

Front output shaft

Bt

Input

mmmmm T

Yiscous coupling

Carriar

e el ST = -

Fl'«!wélr'h

oUtpUt e

$

Front autput

: FEEASHEET,

Center differential case (ring gear)

CRFO126

The center differential has the construction shown in the
figure ahove, and is rade up of the differsntial case (integral
part of ring gear), outer pinions {3 pc., iAner pinions (3 pc.l,
¢arrier, sun gear, front output shaft, center shaft and viscous

Drive force input from the outside of the differential case is
transmitted 1o the outer pinions and inner pinions by the ring
gear on the inside of the case, from there is distributed to the
sun gear and carrier to be transmitted to the front output
shaft and center shaft.

Furthermore, since there is a viscous coupling built in this
center differantial, when a rotational speed difference arises
between the front cutput shaft and center shaft, differantial
control torque is redistributed according to that difference so
that the ideal drive force is always maintained.

In addition, unequat torgue distribution is used in this center

Pawar
transmission
Canter
differential path
case
coupling.
Ring gear
* Center
chaft
QOuter +
prnion
i, - Carriar
Innar
pinian I
Viscous
Sun gear - i - i
g coupling differantial.
Front
autput
shaft
ORFo2T
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E Er
E el
= 1 £
=
Zs -
Fi
Carrigr Ring gear Sun gear
OEF0I24
o SUN gear
Carriar ing gear Ts
"r Tc Tr j‘
R §
E |1 1 .
. 7s Ir— 7=
g =
ar
CUFOI2S

The distributionof the drive force to the carrier and sun gear
ina planetary gear type differential is determined by the
number of teeth on the ring gear and sun gear,

Here is the figure of the velocity diagram if the number of
teeth on the ring gear is Zr and the rnumber of teeth on the
SUn gear is £s.

The carrier is considered to be fixed, the ring gear and sun
gear revolve in the same direction, and the sun gear rotates
Zr{Zs for one rotation of the ring gear. The figure on the laft
shows the velocity diagram for such a case.

According to the velocity diagram, the result is as follows if
we consider g state of balance with the ring gear in the
center when the ring gear and sun gear rotate at the same
speed.

If
Tr:  Ring gear input torgue
Ts:  Sun gear output torque front output)
To:  Carrier output torque (rear output)
Then
(1) Tr=Tc+Ts
27 Texds={Ir-7sixTs
From {1} and (2)
Ts= ZsxTr
Te= {(Zr=5)xTr

Ts: Te =75 Zr =75 = Frant ;: Rear
With the WSMGT, Zr =60 and 75 = 27, s0 fr— 75 = 33,
Front . Rear = 27 : 33 = 45 : b5,
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DOUBLE-CONE SYNCHRONIZER

5t spaed gear

Synchronizer sleeve
Synchronizer

Synchronizer 1ing

The double-cone synchronizer used for 1st speed
and 2nd speed are made up, as shown in the
figure above, of the speed gear, clutch gear
(welded to the speed gear). inner coneg,
synchronizaer ring, outar cone, synchronizer hub,
synchronizer sleave, synchronizer kay, etc.

The inner cone toucheas liner of the synchronizer
mner surface at the outer cone surface and is
coupled to the outer cone by the projectons (3
lecations) on the synchronizer hub.

The synchronizer ring touches the inner cone and
outer cone at the inner surface liner and outer
surface liner respectively, and is coupled with the

QRFDI2d

Quter cone Synchronizer hub

L L trr |

clutch gear by the projections {6 locations) on the
speead gear.

The outer cone touches the outer surface liner of
the synchronizer ring at the inside cone surface
and is couplad to the synchronizer hub by the
projections (3 locations} on the outer circurmnfer-
ence.

In other words, the inner cone and outer cone
become one unit with the synchronizer hub and
rotate, and the synchronizer ring becormeas ona
unit with the speed gear and rotates as they touch
each other,

When the shift lever is moved toward 15t speed, the shift
fork moves the synchronizer sleeve to the left.

At this time, since the ball in the synchronizer key is pressed
into the groove of the synchronizer sleeve by the spring, the
synchronizer slesve and key are joined and move to the left.
As a result, the outer cone is pressed to the left, friction
torque is generated between the synchronizer ring and outer
cone and inner cons, and the 1st speed gear and
synchronizer hub (intermediate shaft} begin 1o synchronize.

Then, when the shift fork moves to the [eft, the synchronizer
sleeve pushes the synchronizer key spring tight, crosses
over the synchronizer key and moves 1o the left.
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Then the chamfer of the cuter cone spline and the chamfar
of the synchronizer sleeve spline come in contact,

As a result of this contact, a major pushing force is generated
in the outer cone, the friction torgque between the
synchronizer ring and outer cone and inner cong INCraases,
and then the difference in rotational speed of the 1st speed
gear and the synchronizar hub disappears.

Under these conditions, since the synchronizer sleave i§
pressed to the left, the synchronizer sleeve spline and outer
cone spline mesh,

Also, when the synchronizer sleave moves to the left, the
synchronizer sleave spline chamfer comes in contact with
the clutch gear spline chamfer of the 1st speed gear, and
then the clutch gear spling and synchronizer sleeve spine
mesh 1o complete the shift 1o st speed.
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AUTOMATIC TRANSAXLE

GENERAL INFORMATION

The F4A33 type automatic-transaxle is used as the
autornatic transaxle. The F4A33 is basically a
successor to the power train of the F4AZ
aytormatic transaxle but each part has been greatly

gutput engine.

The transaxle uses a cable type floor shift method.
Furthermore, it has an AfT safety-lock system and
AST shift lock release device for improved safety

strengthened to make it 2 newly designed and raliability.

transaxle with performance to match the high

SPECIFICATIONS

ftems 6G72-DOHC 6G72-50HC
Transaxle model F4A33-1-MNN2 FAA33-1-MNN1

Torque converter
Type

Stall torgue ratio

J-element, 1-stage, 3-element, 1-stage,

Z-phase with damper 2-phase with damper
clutch clutch
1.70 2.00

Transaxle

Type
Gear ratio

1st

Znd

3rd

4th

Reverse
Prirnary reduction ratio
Differential gear ratio
Clutch
Brake
Manual control type
Shift pattern type
Shift control
Prassure control
Damper clutch control
Self-diagnosis function
Speedometer gear ratio

d-speed forward, 1-speed reverse

2.501

1.488

1.000

0685

2.176

1.228

3.222

Multiple disc type 3-sét, sprag type 1-3et
Multiple disc type 1-set, band type 1-5et
P-R-N-D-2-L Hever typel with overdrive SWW
Two-mode type

Electronic comtrol type

Electronic control type

Electroniz control type

Adopted

2B/36
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SECTIONAL VIEW

F4A33

o)) G i) B a2 S ) o=

Oil purnp
Front clutch

Hear clutch

_L 5 6 7
I N
_____ N
e —
I
4 10
— I
11
— 12
iﬂ: 13
I 14
= 2 16 M—\
16
TRFADS40
Damper clutch 10. Rear cover
Torgue converter 11, Input shaft
12, Transfer drive gear
13. End elutch
Kick-down brake 14. Transfer shaft
15. Transaxle case
16. Differential

Lowfreverse brake
Planetary gear set
Transfer idler gear




AUTOMATIC TRANSAXLE - Transaxie Control

21-13

TRANSAXLE CONTROL

In order to prevent sudden starts due to improper
operation of the selactor levaer, thare is not only an
AST safety-lock systam (key interlock device and
shift lock device) but also an A/T shift lock release
machanism to operate the selector lever even if
the shift lock cable is broken.

Furthermore, there are vibration-prevention

GOED13

KEY INTERLOCK DEVICE

e
el
SEER

I::;-'.-r_‘_
~2y
Key interlock cable A

-2 lanition key
t# cylinder

Brake pedal

Shift lock cable

Vibration-prevention ribber
|

rubber pieces on the mounting part on the
transaxle side of the transaxle control cable and
dynamic damper and vibration-prevention rubbar
pieces on the mounting part on the selector lever
assembly side to prevent transmission of fine
vibrations to the vehicle body.

Alarm buzzer

REVERSE (R) POSITION WARNING DEVICE

Revarsa (R} position detaction switch

|~ {Inhibitor switch)

SHIFT LOCK DEVICE

Selector lever

Selector
favar
assermbly

-.!. = I
_ il _:".'-.:'i..n-. =

vibration-pravantion rubber
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A/T SAFETY-LOCK SYSTEM

SHIFT LOCK DEVICE

The selectar lever cannot be moved out of the "F key is pulled out, the selector |lever cannot be
position to any other position unless the brake moved out of the "F" position to any other position

pedal is depressed.

even if the brake pedal is deprassed.

If the ignition key is in the LOCK position or if the

Brake pedal link mechanism

Brake pedal Selector lever

Shift lock cable

When brake pedal iz depressed

Braka pedat link
machanism

A

When shifting from positions other
than "P" position to "P" position

Brake pedal link
mechanism f |I

I
|
QJ;!E_-::H

r-Detent pin
Lock carm A :—’J'; .

\ @ _ Lock cam B
o . rrg_}’f

by )9
Ty
Lock tarm A S Detent pin

Fush button

Inner cable
Ratum spring oNGD4

(1) When the brake pedal is not depressed {selector
lever is in “P" position)

The lock pirt in lock cam B prevents the rotation of lock

cam A, rastricting the movement of the detent pin. As a

rasult, the pushbutton of the selector lever cannot be

depressed and the selector lever cannot be moved from
the "P" position to any other position.

{2) When the brake pedal is depressed {selector lever is
in "P™ position}

(1) The inner cable of the shift lock cable uses the brake
pedal link meachanism to pull and lock cam B turns
{arrow (1)) counterclockwise, releasing the restric-
tion on lock cam A.

(2). When the selector lever pushbutton is pressed with
the restriction on lock cam A released, the detent pin
can move down (arrow (2)) and the selector lever
can be moved from the "P" position to any other
position.

(3] When shifting from positions other than “P"
position to "P" position

{1) Lock cam A is maintained in the condition shown in
the figure. Also, since the lock pin in logk cam B
interferes with lock cam A, lock cam B is turned
counterclockwise and held there, there is no need to
depress the brake pedal.

(@) If the selector lever is movad to the "F" position and
yvour finger removed from the pushbutton, the
detent pin turns lock cam A {arrow (T} and moves
up. Then, lock cam B i1s turned clockwise by the
return spring and restrains lock cam A
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KEY INTERLOCK DEVICE

If the selector lever is not in the 'P* position, the
key cannot be turned to the LOCK position and
ramoved.

Key can be removed Key cannot he removed
Revolving cam

e )

-
=~
IR

Kay interlock cable ;

. A Lock cam A /

A ) 1,

=7 Ignition key cylinder FEELD TS <\ /
H

Key interlock b 50 Datant pin
N

Selector lavar

1
52

X

e
|21
B

L)

A,
_.;f i il |".I
# e p A v
i am 2|
D@FO048

Projection (1) When the ignition key is in the LOCK
Revolving cam position or pulled out

The cam lever meshes with the projection on
the revolving cam inside the ignition kay
cylindar to rastrict movarnant of the slide laver
that is connected with the cam lever. As a
result, since turning of lock cam A is restricted
and movement of the detent pin is hindered,
the selector lever pushbutton cannot be
depressed and the selector lever cannot be
moved to any position other than the "P°
position.
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(2] When the ignition key is in any position
but LOCK position (selector lever is in "P"

=5\ ]l position)
¥ %% 3;,% ] The projection on the ravolving cam inside the
Slida Iava o ignition key cylinder is in a position where it
T does not hinder movement of the cam lever
* "-"ﬁ"‘ 7 and the restriction of the slide lever connected
F BT Projection -’E’f . 4*”‘* with the cam lever is released. As a result,
t}';" } when the pushbutton of the selector lever is

pressad, lock cam A is turned clockwise and
the detent pin moves down.

As a result, the selactor lever can be movad 10
any position other than the *P" position.

NOTE

While the brake pedale is not depressed, the
salector lever cannot be moved to any position
O9FDO82 other than the "P" position even if the ignition

key is not in the LOCK position. (refer 1o the
section of SHIFT LOCK DEVICE )}

- {3) When the lgnition Key is Pulled Out

Removed ggction {Selector lever is a position other than "P
posiiton]
Lock cam A turns clockwise as shown in the
figure and stays there.
_ As a resuit, the key interlock cable is caught on
f""’ o lock cam A and the cam lever inside the

4.3 Al ignition  key cylinder is  turned
o AT AR 8 counterclockwise (it is in the removed section
' of the ravolving cam).
Consequently, even if one tries to turn the
ignition key to the LOCK position, the ignition
key only turns to the ACC position since
movemnent of the revolving cam is restricted
by the cam lever and the key cannot be pulled
out.

(Selector lever is in "P" position}

The slide lever inside the ignition key cylinder
is pushed in the direction of the arrow by the
key interlock cable and the cam lever turned
clockwise. As a result, the revolving cam
removes any restriction to the rotation of the
cam lever so it turns freely and the ignition key
can be turned to the LOCK position and can be
removed.

09 FOOST
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REVERSE (R} POSITION WARNING DEVICE

The revarsa (R) position warning device consists lapprox. 0.3 sec. or more) when the ignition switch
of an inhibitor switch to detect the position of the is ON, the buzzer sounds (approx. 0.7 sec
selector lever and an alarm buzzer mounted near intervals) 1o inform the driver that the sslector
the center console. lever is in the R position.

If the selector lever is moved to the R position

ORFg2E
A/T SHIFT LOCK RELEASE MECHANISM
The shift lock device is automatically released lock pin in lock cam B is released. |
when the shift lock cable is broken. As a result, when the selector lever pushbutton is
When the shift lock cable is broken, lock cam B is pressed, the detent pin moves dawn and the
turned clockwise by the return spring, and the selector lever can be move to positions other than

restriction on lock cam A which is restricted by the the "™ position.

Lok pin when shift
lock released

Lack cam A

Brake padal ink mechanism

Return spring

Return spring

O3 058
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TRANSAXLE MECHANISM

AUTOMATIC TRANSAXLE - Transaxle Mechanism

GENERAL DESCRIPTION

The F4A33 not only has reinforced and enlarged compared to the F4AZ line, but quietness has also
gears, changes in the shaft layout because of this bean improved by improving gear pracision, etc.
and an increéasa in transaxle torque capacity

TFADS 78

Input shaft

Transfer idlar gear

Transfer shaft
Differential

Valva body

TFAQAZY

Farking sprag

@ Annulus gear

Parking rod
TFEAQ330

TORQUE CONVERTER

There are 2 typas of torque converters for the 3.0 liter DOHC
engine and 3.0 liter SOHC engine. Not only has the nominal
diamater besn increased to match the increase in transaxle
capacity, but also considerations are made 1o match it with
tha anging and to determing the best torque capacity and

‘stall torque ratio in order to improve starting responsa and

fual consurmption.

Furthermore, a damper spring is put in the damper clutch for
a smooth driving feeling. The amount of slipping of the
torgue convertar has been reduced for a further reduction in
fuel consurmption.

TRANSAXLE CASE

Mot only has the layout of the shafts been changed as shown
in the figure on the left because of the enlargement of the
gears inside the transaxle, but the converter housing and
transaxie case have also bean made into one unit to improve
the rigidity of the transaxle case.

PARKING MECHANISM

In order to reduce the force needed to move the salector
lever, a8 needle bearing is used in the manual control shaft
bearing. At the same time, the parking sprag rod cam is
changed to a roller 10 reduce the farce ratired to release the
parking brake when the vehicle is stopped on an incline.
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POWER TRAIN

-

! | s 1r U

The F4433 power train has been changed in the
following ways comparad to the F4AZS.
1. Front Clutch

The diarneter of the front clutch disc has been
increased and the number of disc plates
changed from three to four.

Rear Clutch

The diamster of the rear clutch piston and disc
have been increased and the disc plates
changed from thrae 1o five.

Furthermore, the piston return spring has
been changed from a cone spring type to a
type using a compact coil spring.

End Clutch

The shape of the end clutch retainer has baen
changed.

Low/reverse Brake

The diameter of the low/freverse brake piston
and disc have been increased.

. Kick-down Brake

The diameter and width of the kick-down
braka band have been increased.

The kick-down servo piston has also been
anlargad.

\Y \f

7 [FADBIE

Planetary Gear Set and One-way Clutch
Pinion gear strength, carrier rigidity and one-
way clutch capacity have been increased and
the planetary gear set has been changed into a
type to match high torque.

. Qutput Flange, Annulus Gear, Transfer

Drive Gear

Gear diameter ancd bearings have been
enlarged and the bearings are press fitted to
the transfer drive gear.

Idler Gear

Changes have baen made in the method of
tightening the thru bolt in the idler gear shaft.
The pre-load of the idler gear bearing is now
automatically determinad by mutual contact
with the bearing inner race.

The bearing cuter race and idler gsar are fixed
with snap ring inside the idler gear and cannot
be removed.
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Output bearng retainer
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AUTOMATIC TRANSAXLE - Transaxle Mechanism

9. Transfer Shaft
The transfer shaft and transfer driven gear are one unit
and there arg bearings on both ends. The structure is
such that they are supported by the transaxle case and
output bearing retainer. As a result, adjustment of the
transfer shaft pre-load is easy.

HYDRAULIC PRESSURE TEST PORT

A hydraulic pressure port for the hydraulic pressure test has
been added and the port position has besn changed.

Alsc, the name of port pressure 13 ambossed on some
pressure ports as an abbreviation.

Mo, Port pressure name Embossed letters]
(1) | Kick-down servo apply pressure Sh
| (2 | Kick-down servo release pressure SH
(@) | Reducing pressure RO
@) | Damper clutch releass pressure DR
{torque convertar pressure]
@ Camper clutch apply pressure DA
Rear clutch pressure RC
(7 | Front clutch pressure FC
End clutch pressure Mone
(@ | Lowreverse brake pressure Nong
DIPSTICK

The ahapel of the dipstick has been reconsidered 1o prevent
any efror in measurement due to interference with the oil
filler tuhe.

OIL PUMP

The il pump has alsc been enlarged to match the bigger
transaxle, and pump discharge capacity has besn improved
by about 20%.

Tthe cil pump is tha same trochoid type as used formerly and
uses an engine direct drive systam.
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TRANSAXLE CONTROL (HYDRAULIC AND ELECTRONIC})

HYDRAULIC CONTROL SYSTEM

The hydraulic control system in the F4A33 is the
same as used with the F4A2 line but the hydraulic
line has been partially changed, the standard
hydraulic pressure reviewed, stc. to assure

pressura

This is an explanation of the operation of the
reducing valve and N-D control valve that are
changed in the oil pressure line,

operation and reduce fluctuations in hydraulic
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REDUCING VALVE
(M) Line pressure from the No. 1 port runs betwsen reducin

valve (1) tand and (2) land. {The areas of {1} land and
land are equal) When the line pressure at the No. 1 port
rises, the hydraulic pressure between (1) land and
tand also rises.

Then, hydraulic pressure on the left side of the (1} land
also rises, overcomes the force of the spring and mowves
the valve to the nght.

{2 When the valve moves to the right, (1) land closes No. 1

port and, at the same time, (2) land opens the exhaust
part to exhaust the fluid. As a result, the hydraulic
pressure between {1} land and land falls and the

Fydraulic pressure funning to the land left side also
falls.

When the hydraulic pressure on the {:‘D land left side
falls, the valve is moved to the left by the force of the
spring. As a result, (1) land opens No. 1 port and, at the
sarne time, (2) land closes the exhaust port and hydraulic
pressure between (1) land and (2) land rises.

{4) The reducing valve is maintained in a position of

equilibrium when conditions in steps (11 = {3) exist {in
other words, at a point balancing the spring and the
hydraulic pressure on the Mo, 1 port pressure side), and 8
constant pressure {reducing pressure) lower than line
pressure is sent from No. 23 port.
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N-D CONTROL VALVE

To kick-down sarvo To raar ¢lutch via rear
via 1-2 shift valve clutch exhaust valve

Line pressura

’_L:l L’il N-0 controt valve
To shift control valva [‘:’J m
f 5 1618 1
(10 O
hdzn sl
- % gontrol _l
= .”Eflm? Pressure contral
PRND2L 5 LA oy

Haducing pressure i

M-R control valve
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Pressure control
golenocid valve
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TCU

TCW:  Transaxte
control unit
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Check
ball o
Line M

pressurg

To kick-down brake

To rear clutah

E Yy
Line i‘)

pressura

From PCY

‘il Toe PCV
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{2)

When in nautral (N}, the N-D control valve receives line
pressure to No. 1 port from the manual control valve and
is pressed to the left according to the difference in area
of (3) and (&) land.

When shifting frorn MN-D, No. 5 port in the manual control
valve apens, and line pressure is fed to N-D control
valve's No. & port and the pressure contrel valve. At the
same timea, the pressure contrel solenoid valve starts
duty control and hydraulic pressure fed to the pressure
control valve is adjusted and fed to N-D control valve's
Mo. 10 port.

At this time, hydraulic pressurs is also fed to the check
ball line and the check ball movas to cut off the oil line.
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To kick-dowwn braks 1. To rear clutch
Check Be e
ball
1 2 3
Line j @
pessure 5 1 y
b, A
Line %‘
lprassura
To kick-down brake _‘JTD rear clutch
Check 10a | | 5=
ball @
2
Line (J]
pressure 10 L
_ .. A
Line ﬁ
pressure

From POV Ta PCY 1RADZ4T

ELECTRONIC CONTROL SYSTEM

{3 Line pressure that entered the N-D control valve's No, b
port exits No. 10a port and is fed to the kick-down brake
via the 1-2 shift valve. Also, pressure control pressure at
Mo, 10 port is reducad by control of the pressure control
valve and is fed to the rear clutch from No. 5¢ port via the
rear ciutch exhaust vake.

As a result, when shifting from N - B, the kick-down brake
operates a hittle faster than the rear clutch to reduce
shock when sifting from M - D.

4 YWhen hydraulic pressure is supplied to the rear clutch, at
the same time hydraulic pressure goes to No. Bc port on
the N-D control valve laft side and to the check ball ling, it
works to push (1) land to the right to move the N-D
control valve 1o the right.

{5} As a result, the oil ling is changed, Mo, & port Bne
prassure is fed to the rear clutch, and pressure control
prassure via the pressure control valve 15 fad to the kick-
dowwn brake.

When this sequance is completed, the pressure control
solenoid valve moves 1o D-range creep control.

The electronic control system is basically the sansors and improving the performance of the
same as in the F4AZ line but all controls have contrel unit,
been improved by increasing the number of

w o ________ -
(o) T Operation range

-

i

o

=)

2

=

2

]

(4]

fa
o : -
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DAMPER CLUTCH CONTROL

A5 has been explained before (Refer to page 21-18), a
damper spring is built into the damper clutch to absorb
torque variation in the damper clutch itself.

The operating conditions and operating range of the damper
clutch are sbout the same as for the F2A2 line, and the
operating range is as shown in the figure on the left,

HYDRAULIC PRESSURE CONTROL DURING SHIFTING

In order to rake possible sroother speed changes, not only

has direct detection of the revolutions of the transaxle output

shaft been made possible but also the following two controls

have been added to hydraulic pressure control during speed

changss.

(1] Transaxle input torgue feedback control <DOHC models
arify)

{2} Engine and transaxie total contral «DOHC modeals only=
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Example of 1 — 2 power ON up-shifting
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Shift change time with total control

Shift change time with normal control

TRAQS80

(1) Transaxle input torque feedback control <DOHC

models only>

Pressure control sclencid valve control duty feedback is
controfled so i1 matches the target value set for the
transaxle input torque at the time of speed changes.

ldeal transaxle input torque changes are obtained at the
time of shift changes by detecting transaxle input torque
{speed change ratio of torque converter turbine}, lowearing
{raising control duty} pressure when it seams transaxle
input torque is becoming high, and again raising hydraulic
pressure when it seems transaxle input torque 1s going to
fall {lowering control duty).

In this way, transaxle input torgque wvariations can be
smoothed out and smooth shift changes with less shock
can be realized.

2} Engine and transaxle total control <DOHC models

only >

In order to reduce torque variations on the transaxie
output shaft at the time of shift change, engine spark
timing 15 retarded to match the transaxle shift change and
momeantarily lowering the engine owput forgue
(transaxle input torque).

In an automatic transmission, variations occur in the
cutput shaft torque due to the interaction between the
clutch and brake and this appears as shift change shock.
wWith the present transaxle, a retard signal is sent to the
enging which is the source of the torque at the time of
variations in the output shaft torque that is the cause of
shocks, and the enging output torque is reduced,

As a result, output shaft torque variations are reduced and
shift change shocks are reduced.
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Spark timing | Engine Tar
i gue raduced Transaxis
Engine ;':ct:?uﬁm control unit| request signal control it Transexle
tiﬁlan;t ref il Spark Pressure controd oY e —
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Battery | = Miition data | ©°™© | Torque reduced condition data .
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Drivi Fail-safe signal Spark tming input shaft spanad
na « | retard request -
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1 T -
108 | signa rrana e O oV Spark timing rétard rejection
BOHz pulse | Spark timing retard allowed
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21-26 AUTOMATIC TRANSAXLE - Transaxle Control {Hydraulic and Electronic)

TRANSAXLE CONTROL UNIT

The connector is 8 42-pin type to match tha
increase in Sensor inputs,

wo{ SNomAEak

11.
12.
13,
14,
15.
16,
17
1B,

The assignment of the 42-pin type connector is

shown below.

%
0l 105
;

3]

d

%
=T

hbkud

A |

5
58

AR

101,
102,
103.
104
105.
106.
107.
108,

109,
110.

Damper clutch contral solenoid valve
Shift control solengid valve A

Powar source

Ground

Pressura control solendid valve

Shift contral solenoid valve B

Engine control unit communication signal
<DOHC model only:=

Power source

Ground

Ground

Accelerator switch

Diagnosis output terminal

Air conditioner relay signal

Engine control unit commmunication signal
<DOHC madel only>

Diagnosis control terminal

Engine control unit communication signal
=DOHC model onby>

Powar source (hack-up)

Kick-down servo switch

dte switch

Oil temperature sensor {low temperature side)
Oil temperature sensor {high temperature side)

Throttle position sensor
Sensor ground
Vehicle speed reed switch

a5t1.
B2.

55.
57.
59,
60,

61.
62.

Inhibitor switch (P)
Inhibitor switch [RB)
Inhibitor switch (M)
Inhibitor switch (D)
Inhibitor switch (Z)
Inhibitor switch (L)
Owverdrive switch
Fulse generator B
Pulse generator B
Fulse generator A
Fulse generator A
Ground

Ignition pulse
Power mode signal

TFAQ3SD




AUTOMATIC TRANSAXLE - Transaxle Control (Hydraulic and Electronic) 21-27

PULSE GENERATOR

The mounting position for pulse generator A is on the and
clutch cover and it detects revolutions of the output shaft
from the projections {25} on the outside circumference of the
and clutch retainer,

Pulse generator B is mounted on the transaxle case and
detects revolutions of the cutput shaft by the transfer drive
gear teath (35 teeth.

As a rasuit, revolutions of the input and output shafis can be
detected directly.

The pulse generator body is the same as before.

OIL TEMPERATURE SENSOR

The F4AZ line oil temperature sensor was a sensor that
mainly detected oil temperature in the |low temperature
range [-20 to 80°C -4 to 176°F)]. Mow an oil tempsrature
sansor for tha high ol ternperature range has been added
and it is ona unit with the oil temperature sensor for the low
oll temperature range.

As a result, the range for detecting oil temperature has been
expanded, improving reliability of oil pressure control in the
high temperatura range.

The connector is changed to a 3-pin type to match this
change,

INHIBITOR SWITCH

The contact point is on one side and the radius of the contact
point has baen anlarged.

As a result, the positioning precision of the contact point has
been improved and, as mentioned previously, not only has
the parking mechanism been improved (refer to pags 21-18)
but the reliability of the inhibitor switch has also been
improved.

KICK-DOWN SERVO SWITCH

The diameter of the switch has bean made larger to match
the enlargement in the diameter of the kick-down servo
piston. Also, the connector is changed from a 3-pin type 1o a

1-pin type.
SELF-DIAGNOSIS SYSTEM
The function of the transaxle control unit has been changed from three to one, _ _
improved and the diagnosis function reviewsd. {2} The code Mos. for self-diagnosis and fail-safe
The foliowing are the main changes. have been changed.

(1} The number of memory itemns for the same (3} Self-diagnosis and fail-safe items have been
itern for seif-diagnosis and fail-safe have been added.



21-28 AUTOMATIC TRANSAXLE - Transaxle Control {Hydraulic and Electronic)

Diagnosis Function Chart

[tem SeH-diagnosis Fail-safe
Code Mo. Code No.
Cutput, too much 11
Output, too little 12
Throttie positien senser Sensor trouble, Adjustment trouble 13
Adustment trouble T4
q§en-::ir¢uited sensor wire on low temperature 15
side
Oil temperature sensor Eiré-:;rt—cimuitad Sensor wire on high temperature 16
Open-circuited sensor wire on high temperature -
side ar short-circuited sensor wire on low 17
temperature side
Kick-tdown s&rvo switch Open cirouit 2
Shart circuit 22
Spark signal Cpen cirguit 23
Accelerator switch Chpen gircuit, adjustment trauble 24
Pulse generator A Cipen circuit iy B1
Pulse generator B Cipen circuit 32 82
SOSVAA Open circuit 41 -
Short circuit 42
SCSV-B Cpen c:]rl:u_it 43 81
Short circut 44
POy Cipen circuit 45 85
Shart circuit 46
Cipen circuit 47
DCCsY Short cirguit 48 -
System troubie 49
15t spaad 51
Gear shift does not 2nd speed B2 a5
finished 3rd speed 53
4th speed 54
Slow spaa;i gear command when driving at high speed No output No m.;t out
Computer trouble
Short circuit of torgue reduction request signal wire or broken torgue 61
reduction exacution {permit) signal wire
Open circuit torgue reduction reguest signal wire 62 —
Short circuit of torgue reduction execution (permit) signal wire 63
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WHEELS AND TIRES - Wheels and Tires

WHEELS AND TIRES

=k L YT
SPECIFICATIONS
[tams SOMC DOHC - Mon-Turbe | DOHC = Turbo
Wheel
Tirg size 205/65H15 93H 225/A5R16 93V 245/457R1T
Wheel type Aluminum type Aluminum type Aluminum type
Whesl size 15x6.56.1) 16 x 8.)J 17x854)
Amount of wheel offset e (ing) | 46 (1.8) 46{1.8} 465 (1.8
Tire inflation pressura kPa (psi)
Front 200 (29) 220 (32} 220 {32)
Rear 180 {26/ 200 (25 200 {299
Spare wheet
Tire size T125/800D16 T125/40018 T135/50016
Whesal size 16 x 4T 16 x 4T 16 x 4T
Amount of wheal offset mm {in) | 46 (1.8 46 {1.8} 46 (1.8}
Tire inflation pressure kPa {psi) | 420 (60} A20 (B0 420 (60}




23A-1

BODY

CONTENTS

AERD PARTS ... i i n e
AIR PRESSURE NOISE REDUCTION.............

FIUSH SUTTEEE e et e s naa e e ra e s
FUll Blass Catoh .ot res e e s

DOOR MIRRORS ..........coovvevenmiiimmicieeaa

Mechanism of Door Mirror
with Printed Heating Wire......ooorvverrecrccinn

I o Ta g o= o=

Power window ...
Window Glass Hsgulatur "
INSTRUMENT PANEL AND CﬂMSﬂLE .........

General Information. ..o

Enigne Hood ...
LITHOALE (e e i s s

MAIN BODY ..o einr e v s v

Body Paneling ... e

Body Shell ...
Paint ..o, et oAbtk bt e r e e
Construction and Operation ...,
Drivar's Power Seat Circuit....ovevee e icecermieanes
Ganeral Informmation.. ... e e
Head ResStraint. ... oememeinersi e s
Structure DIALITAM e eececeieerecersnsssrers e rees
SEAT BELT ..

Cﬂnstructt::-n am:i Gperatmn ::rf the
Energy-absorbing Belt and the Buckle.............

Electric Type Low Tension Seat Belt..............
General Infomation ...
SHELF COVER.. .
SUMMARY OF INEHIDH PAHTE ................
WINDOW GLASS.......cooririamrrenscnemrnim rmemaes




BODY - Main Body

23A-2

‘aouetucyed isniiue aacidud) o1 18I0 Ul
Ajsalsualxa pasn sie siaued |aes paziuea el 'osly

sjpued {915 PRZILEAED pr
sipued peis spsual-ube IR

<aMe>

‘padope s Apoq Bisaayby oyl Suueiuiew
apym AupiBo usinpns s$aunsse eyl ainjonas e
pue Ajaasuarxe pasn ale sjpued [99)s apsual-ybiy

ONITINYd AQOS
AdOg9 NIYVIN



BODY - Main Body 23A-3

BODY SHELL
HEADLIGHT SUPPORT
A structure as shown below is used with the large Furthermore, the hood latch bracket has a
soft fascia which consists of the front bumper, closed cross section to improve strangth.
skirt panel and header panel molded into ane unit. {2} A large headlight housing is used to improve
strength,

{1} A large and very rigid front end upper bar is J

used.

Headlight housing
Fromt end upper bar
Front end upper bar
AGFO064 Hood latch brackeat IIFOO14

DASH PANEL
The dash panel is not a double-walled structure from a single thick plate. The engine
congisting of the dash panel and dash panel compartment has effectivaly expanded while

rainforcement as in former models but is made preserving rigidity.

Foot rest bracket

:-u ﬁﬁum floor side sill, inner, front
Dash panel crossmember Muffler hanger reinforcement

GO

REAR END PANEL

The rear end panel is mounted on the outside of
rear ight housings so the pansl replacing work
becomes esasier.

Rear light housing

Aear end panel

Rear end pane 2IF0013



23A-4 BODY - Main Body

FRONT FLOOR

A double-floor structure is adopted and this not (2} There is large, integrated backbone
only improves rigidity but also reduces air reinforcement on the upper surface of the
rasistance because of the flatness of the floor's front floor to improve rigidity.

bottom surface. (3} The number of beads in the front floor pan are

reduced to make the bottom surface of the

1} A wery rigid, double-layer floor is used with a floor flat.

front fipor sidemermber on the upper surface
of the front floor and also & front floor upper
panel on top.

Backbone reinforcarnant Fromt seat rear nut plate

Shift lever
reinforcemeant

Front fleor side sill, inner

Backbone reinforcement

Front floor upper paneg|

L Front flaor
crossmermber,

front

Friomt floor

side sill, inner
Front floor sidermam ber

Backbona ¢rossmember #IPg1
Front flaor pan
A1 Fie 2
DOOR
A pipe type side impact bar has been adopted.
Front door, outer
side impact bar

FHFO010

HFGO



BODY - Main Body

PAINT

* [Eight monotone colors are awvailable for the
extarior to enhance the roundness of the

(2} Tinted pear| tone paint ..

introduced

23A-5

Kutani Red (R25)

body. (3 3-coat pearl tone paint ... Galaxy White
® The following new painting techniques are {W75) introduced
used.
(1} 3-coat high-luster coating ... Super Pure
White (W20} introduced
SPECIFICATIONS
Body color name | Color code Caolor No. Paint composition
Super Pure White | W20 AC10920 3-coat high-luster coating
Galaxy White (P] | W75 AC10875 3-caat pearl tone paint
Lamp Black X34 ACT0ES4
Kutari Red (P} R25 AC10925 Tinted pear| tone paint {2-coat)
Passion Red R38 AC10838
Wheat Beige (M) | 5§22 AC10922
Mapier Blug (M) | T72 AC10872
Fiji Blue (M) Ta? AC10887

Sacond ¢oating

Top eoating

----- : ":-';;_"“:"":-: :-.‘::. e .,{s;:f.-‘.:::'::;'si:::::-:

Pre-coating treatment

Electrodeposition undarooating

18L0443

3-Coat High-Luster Coating
For the top coating,

a clear layer is formed on the coating
surface by mixing a clear component of low surface tension
with the paint, so the amount of paint becomes gradually
greater closer to the second coating. The second coating
improves the flow performance of the top ceating before the
filrn hardens, thus also improving the smoaothness of the top
coating.

MNote that the second coating is the approximate color of the
top coating, because the top coating is semi-transparent.



23A-6 BODY - Main Body

Tinted Paarl Paint

This is a colored inorganic compound coated on the surface
Clear fayer | of the mica powder which is coated with titanium digxide
Top coating { . and then this is mixed in the color base. The color blend is

Midel _ determined by the combination of the colored ingrganic

iddle coating { compound and the blending of the mica powder which

Electrodepasitio becomes the base. For Kutani Red (R25), a strong reddish

coating iron oxide is coated on the white based mica powder,

Pra-treatment

il k]
Matural fight
{light colorad
by paint)
1) l:ﬂ!ﬂ'l'
) , #4  combination
MICE i, /Y of colored
7 inorganic
Ptanium | AT cornpotndg
dioxide ¥, L4 and color
Colored of mica
Qplalys:TyTow _
compound AOMO D54
3-Coat Pearl Tone Paint
The top coat consists of three lavers, the color base, mica
S ELTE base and clear layer, and mica powder coated with titanium
Mica base dioxide is scattered on the mica base. The color tone 15 8

combination of this mica base and color base so the paint

Celor base T ":.r S brings out the pearly luster by the complex reflection on the
Middle > I
coating .//,/ ,//// /__/ mica base.
Elactredepositio .:.*- s, :.
E}Dﬂting “',,.-"’ .......

Pre-treatment

talgzty

Approx. 40p

. =
Incident  Reflacted
i light

\ Seavaral
b . S H

%,
\ Titaniurm dioxide
Transrmitted [eght

hica

J0RAG1E1




BODY - Air Pressure Noise Reduction 23A-7

AIR PRESSURE NOISE REDUCTION

FLUSH SURFACE

Measuras wera taken to improve the feeling of underbody have been drastically reduced to
quality and to reduce air resistance and air noise improve the air pressure effect by regulating the
by making all parts matched with flush surface. flow under the floor.

Furthermaore, indentations of the vehicle

Door window glass
{complex curved glass) Roof

Windshield glass

18FO2 19

18FDEIR

18F 213

FONE
taF0211

Liftgate glass
YWindshisid glass

TBFHORE

Engine compartment

BFO217

{/Jﬁ Engine hood
1

Front bumper

1BFOE1E

MNOTE
e - A flowy



23A-8 BODY - Air Pressure Noise Reduction / Doors

FULL GLASS CATCH

Since the door glass is sucked out by the vacuum As a result, a good seal between the drip line
caused by air flow when driving at high speed, a weather-strip and the door glass is assured and
full glass catch is mounted to the weaathear-strip the sucking noise when driving at high speed is

holder in order to press the door glass in place. shut down.

- Weather-strip

holder
Drip line weather-strip 1eFooYa
DOORS
DOOR PANEL
A sashlass door is used. Furthermore, rigidity of lightweight side impact bar made of pipe and

the outside panal is improved by efficient use of a reinforcements,

Baltline inner reinforcarmant

Dooar mirrgs reinforcement

Door lateh reinforcameant

Hinge reinforcement

Side impact bar

18F0Z009



BODY - Doors

DOOR LOCK

A roller type 2-step door check is used on all
moadels which improves the operational feel when
opening and closing the door and it holds the door
sacuraly at the midway position.

The door latch iz rubber coated 1o improve the

NOTE

operational feel and for less noise when opening

and closing tha door.

Doocr upper hinge

Door fower hings

Outside handie

Coor check arm

Raller rmount

A Midway position
B: Full cpen position

23A-9

Complataly
rubber

Latch
Insida handle
Coor lock actuator
Bioor check S Deor lock
[uf swvitch

. B OPERATION OF DOOR CHECK STRAP

Roller arm is pushed up and down by the spring.

Furthermore, on some models central door lock
prevention system is adopted.

Refer 1o the GROWP 8 — ETACS for the door lock
prevention system.

It is made so the rollers which can rotate n the door check

When the door is opened/closed and the roller reaches the
indented position in the door check arm, the door can be
held securely in the opened position,
Eecause the roller rotates, the operational feeling is good
when opening/closing the door,
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BODY - Doors

Battery
E Fuse
—
Door lock ralay
N
P
ClllFF ﬂ-%”E?
£ T
J [Doar Dioer
lock lock
:ﬁu:ut::t:u a e switch
river SENQET'S
side) AYB ‘ﬁ"‘T & EJ 1;
A Lock _,L_
E: Unlock = =
E&?J;{Effk Door lock
_ "Jﬂ @ actuator
{RH}
1BFQOTA)
Battery
é Fuse
—
Door lock relay
Lock Unlock!
ONp-14] ;
GFE?-_Q-E ) 'TﬂF_
4 1
= | ,1,
Tiooor Door
Im:l_r. N lock
su.fltt:h: il 1 ] o switch
S 1A TBl AL |
ey T sida)
B: Unfock -~ -
Doer lock _|Dnnr lack
actuanor i actuatar
@ (LH} {RH}

18F 007 3]

OPERATION OF CENTRAL DOOR LOCK<SOME MODELS>
Operation when locking door

if the door lock switch on the driver's side or passenger's
side is pushed to the lock side, current flows to the fuse, to
the lock side coil of the door lock relay, to the door lock
switch and to ground; then the lock side contact in the door
flock relay is turned ON, and current flows to door lock
actuator, to the unlock side OFF contact in the door lock relay
and to ground. As a result, the door lock actuator is operated
and the door is locked.

Operation when unlocking door

If the door lock switch on the driver's side or passenger's
side is pushed to the unlack side, current flows to the fuse,
to the unlock side cail in the door lock relay, to the door lock
switch and to ground; then the unlock side contact in the
door lock relay is turned ON, and current flows to tha door
lock actuator, to the lock side OFF contact in the door lock
retay and to ground. As a result, the door lock actuator i1s
operated and the door is unlocked.



BODY - Doors
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WINDOW GLASS REGULATOR

A wire winding system is used in the window
giass regulator,  Furthermore, the amount of
lateral movernent of the window glass regutator
carrier plate is incréased so the lateral deflection
of the glass which happens when opening and
closing the complex curved glass door window
can be abscrbed. In order to prevent the glass

Door window glass o

TAFdRd

POWER WINDOW <SOME MODELS>

When the DOWN switch on the driver's side is
pressed all the way, the one-touch open
mechanism causes the door glass to open fully
evan if the switch is released.

Furthermore, thare is a LOCK switch in the main
switch; when this switch is trunad on, the window

NOTE
Because of the ETACS function, the power
window can be opened and closed for a certain

Sub switeh

Carrier plate

Daor window
regulator assambly

from getting scratched, a glass striker is mounted
on the cutside of the door glass so the beltline
weather-strip outer stabilizer is only effactive
when the window is fully closed, When the
window is fully closed, the glass striker is inserted
between the outer stabilizer and door glass and
firrnly presses the door glass.,

Door window
glass

i | '!i':::':.-!-‘_ E'EIH”"E-
"\";"'l. weathar-strip
[ Outer

. ‘stabilizer

Glass

slider L Etrikal‘

p-Lgelik i

Beltline
waather-strip

Quter
stabilizer

T
ea Glags

striker

Dacr
wWindow
olass

TAFQ0rr

except the window on the driver's side cannot be
opened or closed. This is to improve safety such
as when children are in the vehicle,

The structure and gperation of the power window
Is same as before.

time even after the ignition switch has been
wrned OFF, {Refer to GROUFP 8-ETACS.)

Main switch
1BFG093



23A-12 BODY - Lid / Window Glass

LID

models.

WINDOW GLASS

* An adhesive method is used to mount the
windshield glass, guarter window glass and
liftgate glass.

» |aminated glass is used for the windshield
glass and reinforced glass is used for the door
window glass, quarter window glass and
liftgate glass in ordar to improve safety.

() @

[2} 18F G218

ENGINE HOOD

Since the hood has been enlarged, a gas type spring is used
to reduce the force needed for opening and closing it.

LIFTGATE

The liftgate uses a inner hings system and a upside-down
type gas spring is adoptad,
[rt order 1o reduce the ceramic width of the liftgate pillar, the
gas spring is armanged inside so the rear view and appearance
are improved.
Furthermore, a cable type liftgate opener is used for all

In order to praserve the image of a capsule
cahin, complex curved glass is used for the
door window glass. Furthermore, blus glass is
used on all models and the windshisld glass
and liftgate glass are given a sun shislding
treatment not only 1o weaken sunshineg and to
control temperature rise inside the vehicle, but

also to improve external appearanca.

Thickness
Narme s (e}

(1) Windshield 5.31.21)

glass '
[2)Door window | 5.q (200

glass
(3)Quarter

window glass | 3.5 14)
(4] Liftgate glass




BODY - Bumpers
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BUMPERS

Two types of large, soft-face bumpers that seam

tn be an integral part of the body are installed.

To improve safety, both front and rear
bumpers have built-in bumper absorbers 1o
absorb shock.

® The sides of the front bumper bend around to
the wheel cut and line up with the fender so
that the flash surfaced body is realized.

<Front Bumper:

A 1BFOO 8

Section A-A
<Small Type:

Bumper faca

Burnpar

reinforcement Burnper absorber

TBFOD1Y

«<Large Type>

Bumper face

Bumpar

reinforcement
EBumper absorbar

TAF Q012

® TPO (Thermo Plastic Olefin elastormer} is used

as the material for the bumper face and, by
improving maolding precision, it seems to be
one unit with the body with no gaps between
bumper and body.

<Rear Bumper >

18FO018

Section B-B
<Small Type:=

Eurmper face

Barrnpeer
reinforcament

18F00A1

<Large Type>

Burnper face

Bumpear
reinfarcement

=]

1BF OO0




23A-14 BODY - Door Mirrors

DOOR MIRRORS

The door mirrors are collapsible types with a

sporty and asrodynamic design.

®  The door mirrer is installed a little away from
the frent pillar loff-body typel which takes into
consideration the slanted fiald of view to the
front.

MECHANISM OF DOOR MIRROR WITH
PRINTED HEATING WIRE

There is a printed heating wirg inside the mirror
When the rear window defogger switch is turned
ON, it operates under the control of the ETACS for

tirror

® Al models are equipped with the alectric
remote control mirrar.  The electric remote
gontrol switch is installed on the left side of
the instrument panel.

* Door mirrors with printed heating wire are
adopted on some models to clear frost and
dew, etc. from the surface of the mirror.

approximately 11 minutes along with the rear
window defogger.
For details, refar to GROUP 8-ETACS.

Frame

Body

Printed haating wire

Actuator assembly

1BFOOTE
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AERO PARTS
The following aerc parts are used to improve mounted stop light is installed on some
aerodynamic charactaristics and marketability, models to improve the asrodynamic
® A tront air spoiler is instalted on all modals to characteristics of the rear of the vehicle.
impfwa the aerodynamics of the front of the ® A side air dam is installed on some models to
vehicle. improve the aerodynamic characteristics of the
® A boomserang type rear spoiler with a high- sides of the vehicle.
<Small Type:>

. ; . . 19FO118
Front air spoiter Sidae air dam

<Large Type:=>

Rear spoiler

18F 015

Fromt air spoiler ' Side air dam
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SUMMARY OF INTERIOR PARTS

tn addition 10 being easier 1o use, the interior parts create a high-quality sports car atmosphere.
improve the feeling of fithess and solidity and

FEATURES

. Full trim interior

. Round and one-unit instrument panel
. Single formed headlining

. Cubic-formed door trim

Improvement of quality feeling

e L Pl ek

- Large floor console
- Split type rear seat
— 3. Automatic roll-up type shelf cover

Irnprovement of easy use

L) P =

. Ash tray (front part of consola)
. Cup holder {in console box)
. Floor console box {in console box)

Convenient small storage compartrments

] p] =

. Instrument panel pad

. Knee protector _

. 3-point seat belt with ELR

. Supplemental restraint system (SAS)

| Improved safety

1

I

- B-way power sest {driver's seat)
. Dual height adjuster {driver's seat)
. Electric type low tension seat belt ifrontl

| Consideration of ideal driving position

1
L) B3 =



BODY - Instrument Panel and Console Box/Shelf Cover
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INSTRUMENT PANEL AND CONSOLE BOX

GENERAL INFORMATION

A round instrument panel is used, creating the

The console box is divided into two sections, front

feeling of being in a cockpit. The panel surface is and rear. The raar console has a large lid and

covered with padding to improve safety.

Instrument panel

Knes protector

there is a cup holder inside the box.

18008

Front conscle assembly

", Automatic

i - f,.-’

Leathar

Shelf cover body {

rh-ll-up-

1BFOHT

SHELF COVER

An automatic roli-up type shelf cover is used for sasy use.
When used, the hooks catch on the liftgate trim. VWhen the
hooks are releassd, a spring automatically rolls the leather
into the body.

"~ The shelf cover body can be removed easily to fold-down the

rear seat forward for an additional space when Ioading a big,
Cargo.
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BODY ~ Seats

SEATS

GENERAL INFORMATION

There is not onky the sporty type of front seat that
amphasizes the feeling of being supported and
the standard type but also a real leather seat as an
option 10 improve marketability.

The sporty type of seat on the driver's side is an &
way power seat. The lumbar support, side
support, dual height (front height and rear hsight}
of the power seat can be adjusted continuously
istepless) for the ideal driving position.  In
addition, tha reclining adjustment in the driver's

STRUCTURE DIAGRAM
STANDARD TYPE

Fower seat switch A
flurntar and side support adjustments)

== M)

sast comes with a memory. In addition to the
conventional reclining adjustment, there is a
special function in this seat; when the seatback is
forward-reclinad and than set upright again, it
fixes to the original seatback angle. The
passenger's sest has a walk-in function so it is
gasy t0 get through the rear seat.

A split type rear seat for left and right being
separated is adopted in order to improve
functional use.

e Motor driven type
=" Manual type

Front/back sngle and up/down adjustment of
headrestraint

Front/back and upfdown adjustment of headrestraint
Raclining adjustrment
{Driver's seat with memary)
Lumbar support adjustment
Front height adjustrnant
Rearhaight adjustrment

Cual henght adjustrant
Slide adjustrment

Side support adjustment
Seatback forward-fold-down

Dual height adjustrment

Powar seat switch B
(frome and rear height adiustmentsh

] b
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DRIVER'S POWER BEAT CIRCUIT

GMITION H
Stean T
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I
BIDE BUPPORT LIMBAR SUPFORT E WER
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|
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BODY — Seats

CONSTRUCTION AND OPERATION
POWER SEAT
Lumbar Support Structure

If the switch on the front consola is pushed to the
front as shown in the figure, the lumbar support
motor revolves, the screw nut and the arm move
in the direction indicated by the arrows
respectively. Then, the rod joinad to the arm

Side Support Structure

If the switch is pushed as shown in the figure, the
side support motor revolves, the screw nut and
the arm move in the direction indicated by tha
arrows respectively,

The link connected to the arm moves the

moves, pushing the lumbar support plate o the
front. This is a stepless, continupus stroke
adjustment. In addition, if the switch is pushed 10
the rear, the operation is reversad.

AL

Lumibar support motor
Lumbar support plate

connecting rod in the direction indicated by the
arrow and the side support frame moves to the
inside. This is a steplass, continuous stroke
adjustment. In addition, if the switch is pushed 1o
the opposite side, the operation is reversad.

Scrawy net

Lumbar support
ggieifaly




BODY — Seats

23A-21

Front Height and Rear Height Adjusting Structure
<Power Seat>

The front and rear portions of the seat cushion can
be raised and lowered independently. [f the front
height and rear height switch is pushed to the UF
side, motor revolutions will be transferred to gear
A to gear B to sector gear. Since the sector gear,
shaft and arm are fixed, the seat cushion nses
continuously {stepless) along with the revolution
of the sector gear.

4

Sector gear Gear B

b
Limit switch

_ <Raising >
Power saat switch B

Rear haight §

Fromt height and
redr height motor

Limit switeh 19FO0SE

Fear height motor

Seat ¢ushion

Rear height |

As the seat cushion continues to rise, the claw on
tha shaft turns the limit switch from ON to OFF,
cutting off power 10 the motor and stopping it.

in addition, if the front height and rear height
switch is pushed to the DOWN side, operation is
revarsed with the motor revelving in the opposite
direction and lowering the seat cushion,

When raising front height

= |

When raising rear height

When raising front and rear height

Gear A
Front height motor
Limit switch

19FROGY

<Lowering>

Powar seat switch B

Seat cushion

Sector gear

Limit swatsh

Front height and
rear henght motor

19F00ER
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BODY - Seats

<Standard seat>

The basic functions and structure are the same as
in the power seat and the front and rear of the
seat cushion can be raised and lowered
indepencently by manual operation of the lever.
When raising the front of the seat cushion, the
changeover lever is first put in the front height
adjustment position to engage the height knob
gear and gear A. When the height knob gear is
turned In the direction indicated by the arrow in
the figure, gear A revolutions are transferred to
the sector gear to the armn and the ssat cushion
rises.

When raising the rear of the seat cushion, the
changeover lever is first put in the rear height
adjustment position to engage the height knob
gear and gear B. When the height knob gear is
turned in the direction indicated by the arrow in
the figure, the gear B revolutions are transferred,
via a chain, to gear C to gear D to gear E to the
sector gear to the arm and the rear cushion rises,
The raverse operation is performed to lower the
seat.

Rear haight
t Gear A adjustrment
—————— position

Frontfraar
changeover

\"l.k lever
Front height

adjustment
pastion

gear

19F 0050

19F0ES

RECLINING ADJUSTMENT MECHANISM WITH MEMORY

li the seatback is raised after being inclined to the
front, it can be returned to the original angle set in
memory by previously setting the seatback angle
in memory.

Furthermora, even after it is reclinad at any angle,
if the seatback is raised after baing inclined to the
front, 1t can be returned to the original angle sat in
MErnory.



BODY - Seats

Fig. 1:

Fig. 2:

Fig. 3.

23A-23

This is outside the memorized position.
The bracket on which the seatback is
mounted and sector gear move as one
unit. The lock gear and sector gear, and
lock and memory plate teeth are meshad.
The marmory arm hits the memory plate
and stops.

To memorize the position.shown in Fig. 1,
the meshing of the Iock and memory plate
15 disengaged when the memaory lever is
pulled, the memory arm pushsas the
memary plate with the force of spring A
and turns it untl it hits the lock gear. As a
result, the memaory arm moveas in range "a"
on the sactor gear testh. This amount is
the memorized amount and the reclining
angle is memorized.

When the reclining lever is pulled up, the
meshing of the lock gear and sector gear is
disengaged, the seatback inclines to the
front and the sector gear and mamory plate
turn but the memory arm doas not turn
since it is against the lock gear.

When the seatback is inclined as far as
possible 1o the front, bracket projection {A)

Fig. 2

Fig. &:

hits the lock gear pin and pushes the lock
gear down. The unsupported memaory arm
is turned by the force of spring A until it
hits the memory plate. As a result, the
memorized range "a' on tha sector gear
teath is coverad.

If the seatback is reclined to the rear, the
coverage of the mamary arm disappears
when the sector gear, memory plate and
memaory arm rotate and the memaorized
position 15 reached; the lock gear and
sector gear mesh and the seatback is fixed
in the memorized position.

The memory rangs is betweaen A - B as shown in

Fig. 6.

Since the memory plate and sector gear hit

{bin Fig. 2 is ) between B - C, position B is
rmemorized even i the memory lever is pulled
between B - C.

If the seat is at an angle outside the memorized
position, the seatback angle can be changed in the
front/back direction since the lock gear and sector
gaar meashing is disengaged when the reclining
fever is pulled up.

%3] m_urized
position

L greli e
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HEADRESTRAINT (FRONT/REAR
ADJUSTMENT MECHANISM])

There is a link mechanism in the headrestraint that
can adjust the headrestraint i four steps forward

CONSTRUCTION

The stay and right/left bracket are one unit. The
bracket and side frama are connacted by right/left
link B and link A and by the shaft. The shaft is one
unit with the sector gear and rightfleft link A.
There is a pawl on the |eft side frame and it is

OPERATION

When the headrestraint is pushed forward, link A
and B rotate with support points A and B acting as
the center so the entire headrestraint moves
forward. Since the sector gear rotates to therear
relative to the shaft in the center, the engageament
of the sector gear and pawl moves forward one
tooth at a time and the headrestraint is fixed in
each position. At this time, the plate is pushed
forward by pin A,

vhen the headrestraint is pushed straight forward
to the maximum forward position, the oval hole
hits pin B in the sector gear and the plate cannot

Maximurm forward position

Sactor gear

Lock spring

Sector gear -

.

Pain B ———

Support point AL
Bracket-—_

and backward without changing the angle at
which the head touches its surface.

made to engage the sector gear by the lock
spring. The plate mounted on the shaft 18 pressed
10 pin A in the pawl by the spring and pin B in the
sector gear is inserted in the oval hole,

mave forward. In addition, when it is pushed to
the maximum forward position, pin a8 Crosses over
C in the plate and is caught in the catch. Then, the
engagement of the sector gear and pawl is
releasad and the headrestraint is returned to the
maximurn backward position by the force of the
retum spring.  Since the oval hole hits pin A and
the plate cannot move backward at 3 position just
before the maximum backward position, pin A
crosses over C. Then the pawl engages the sector
gear, and the hsadrestraint is fixed in the
maximum backward posiiton

Link B
Return spring Shaft
_ Side framea
Link A& 1z
Sector gear
Maximurn backward position  Bracket Paw
Spring Shaft Stay

Link B

ISNOGET

Platg —i—— i Fawk
- T Rin A

Support point B

NOTE
» mark indicates center of rotation of sach part.

Side frarme

TBHS 3



SEAT BELT
GENERAL INFORMATION

BODY - Seat Belt 23A-25

The seat belt has the following mechanisms.

FRONT SEAT BELT

REAR SEAT BELT

® 3-point belt with ELR {electric type low ® 3 point belt with ELR

tension seat balt)
*  Buckle built in seat

Hetractor

Enargy-absorbing
beht

j Before absorbing
shock

After absarbing
shock
19A0332

Imweard Forward

1940333

Retractor

19FL1I2

CONSTRUCTION AND OPERATION OF THE
ENERGY-ABSORBING BELT AND THE BUCKLE

The front seat belt has on it 2 sleeve inside which the seat
belt webbing is folded back over itself in a loop so as to
absorb the energy of a shock by pulling loose and releasing
slack. There is & spring installed in the portion connecting the
buckle to the arm, allowing the buckle to tilt forward and
inward so that the belts can be tight enough around the

body.
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BODY - Seat Belt

ELECTRIC TYPE LOW TENSION SEAT
BELT

GENERAL INFORMATION

There is an slactric type low tansion mechanism
in the front seat belt ratractor to reduce belt
tenision and the fealing of pressura when the seat
belt is buckled.

Furthermore, the tension reducer is maintained in
an ON condition by the ETACS for 30 seconds

STRUCTURAL DESCRIPTION

The retractor shaft and bush shaft are coupled.
The reducing spring and normal spring are springs
used to wind the webbing. The reducing spring
ends are fixed to the bush shaft and the spring
case, and the normal spring ends are fixed 1o the
tape holder and cover, and stored in the cover,
There is a solenoid in the cover and when the seat
belt is buckled, the solencid is activated, the lever

Canter plate

Spring case

femory tape

after the ignition key is turned OFF, and the belt
winding force does not return to its original
condition immediately after the ignition key is
turned OFF so the passenger does not feel any
physical disorder.

engages the tape holder, locks the normal spring,
thus lassening the fesling of constriction. Tha
purpose of the memory tape is to eliminate the
difference in elongation ratic of the reducing
spring and normal spring. The ends are fixed
respectively 1o the tape holder and bushing shaft
and stored together with the bushing shaft in the
tape holder in a wound up condition,

Webbing

Tape cover

EEFI Wi
Tﬂpa haldar Retainer L ;
Normal spring -
Reducing spring Laver ehal: Retractor
Sotenaid
1BNCOBT
View A View B
. Spring Taps
Ha;uclng P holder
Spring
Normal
sping
Cover
Bushing WNODT

shaft NUGTE




BODY - Seat Belt

OPERATIONAL DESCRIPTION
Seat Belt Stored Condition—»When Pulling Out

Since the memary tape is wound up, the bushing
shaft and tape holder turn as one unit. The torgque
of the two springs, the reducing spring and normal

<When stored >

Epgr?rl-fgmg Bushing shafl

Webbing

Tongue

Memory Buckia

holder tape
Mormal
SPING Lever
<When pulled out:>

i

P

SR

1BHN0DT 7

Buckle Switch ON->When Seat Belt is Initially
Wound Up

When the webbing is pulled out and the tongue
set in the buckle with the ignition switch in the
OM position, the switch inside the buckle is
turned ON, the solenoid functions and the lever
meashes with the outer teeth of the taps holder.
As a rasult, the tape holder is locked in the
winding diraction, torque of the normal spring
falls to zero and the winding torque becomes only
the torgue of the reducing spring. Conseguently,
the feeling of oppression 15 reduced when the

<When buckle switch is ON>

TANOGTE

Reducing
SQring

[ ]
N Bushing
shaft

23A-27

spring that are wound up, moves in the winding
direction by the rotation of the bushing shaft and
tape holder,

Directional
pull of

bMemary tape wiebbing

Reducing spring 1,0 nolder

Webbing

Mormal spring Lerver

Solenmd 19HODTSE

seat belt is initially buckled up and when it
remains buckles. Furthermore, since the taps
holder is locked, the memory tape is loosenad by
the rotation of the bushing shaft in accordance
with the winding of the reducing spring. The
amount of loosening of the memory tape is the
differenca in the elongation ratic of the normal
spring and reducing spring, and this serves io
make the elongation ratio of the 2 springs the
sama when the seat bslt is storad.

Tape hofder

Maormal
SLEIN
Pring Sotangidg
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BODY - Seat Belt

Buckle Switch ON->When Seat Belt is Initially
Wound Up

When the tongue is released from the buckle with
the ignition switch ON, the switch inside the
buckle is turned OFF, current to the solencid is
cut off and the meshing of the lever and tape
holder is released.

As a result, the reducing spring begins winding,
On the other hand, the normal spring turns the
taps holder in the direction of winding and winds

<When buckle switch is OFF>

Reducing _
spring Bushing shaft
QFF
o
!
Tangue
Narmal Mamory Buckle
spring tape
Tape Wabhing

Lever hoider

tight the memaory tape and, while the memory
tape is loose, torque is not transferred to the
bushing shaft. When the memory tape is wound
completely tight, the e&longation ratio of the
normal spring and reducing spring 15 the same and
the webbing is wound up by the torque of the 2
springs. In this way, the condition of the 2 springs
15 uniform when stored,

<When wound up>

1HOOT
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SUPPLEMENTAL RESTRAINT SYSTEM (SRS}

SUPPLEMENTAL RESTRAINT SYSTEM (SRS)

The SRS is designed for use as a supplemental
system for the seat belt, proving effective only
when the seat belt is worn.

The SRS is provided for the driver's seat only.
The SRS consists of right and left front impact
sensars, air bag module, SRS diagnosis unit {with
built-in safing impact sensor), clock spring, SRS
warning light, knee protector, ete.

Cperates only when a front end collision
applies an impact greater than a preset value
10 the whole vehicle, protecting the upper half
of the driver's body.

&

Has a double detection circuit to allow the air
bag to deploy only when either of the right and
left front impact sensors and sating impact
sensor simultansously enter the ON state,
aliminating the possibility of accidental
deployment.

Has an SRS diagnosis unit in which the backup
function {charge capacitor for the power
supplyl against a power failure that may occur
when the bag is to deploy (at the time of an
impact) and the voltage boosting function (D.C.
- D.C. converter circuit) against a low voltage
battery are accommodated.,

Has a self-diagnostic function for higher safety
and ralability,

module

Clock spring
Knee protector

SRS warning light

Air bagfinflatar

Front impact
sangor {L.H.)

SRS diagnosis unit
bwith built-in safing

impagt sensos)
1BFO11S

WEHICLE
IDENTIFICATION
CODE CHART
FLATE

L
« DRIVER AIRBAG A

!ﬂwll*ﬂil*i]
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24-2 HEATERS AND AIR CONDITIONING - General Information

GENERAL INFORMATION

The heater and air conditioning have outstanding
cooling and heating performance and use a small
amount refrigerant system.

FEATURES
Improvernent of |—— Adoption of air conditioner color monitor <full automatic air conditionar>
visual recognition
imprwement of - 1.Adoption of a 2-step control system for the condenser and radiator fan speed.
reliability and 2. Flange fitting of the raceiver piping joints.
sarviceahility 3. Belt protection by balt lock contraller when compressor is locked. <DOHC>
Improvement of  ~— 1, Adoption of multi-flow typa condenser.
parformance 2. Adoption of small amount refrigerant system.

3. Adoption of heater unit with maximum cool by-pass.

SPECIFICATIONS
ltems Specifications
Heater unit
Type Three-way-flow fulkair-mix systam
Heater control switch Dial type <manual air conditioner=
Push button type <full autematic air conditioners
Compressor
iiodel Scroll type (FX-105V5)
Refrigerant Lnit lubricant ccfcuin} | FREOL 583 or SUNISO 56GS 180 * 20 198+ |4
W-belt size mm {in) b <DOHC=: 1,150 45.3], «50HC; 840 (37.0)
Condenser
Type Multi-flow type
Dual-pressure switch
High pressure switch kPa psi) | OFF: 2,700 (3584} QN 2,100 (283)
Low pressure switch kPa {psil | OFF: 210 (30} Ol 235 (33)
Freezer prevention *C [°F} | Fin temperature thermostat
OFF: -2 {28.4) OM: 2 (35.6)
Refrigerant and quantity gloz)! R-12 MAX 88O {35
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24-3

COMPONENTS
<AIR CONDITIONER >

<Manual Air Conditioner: <Full Automatic Air conditioner>

SOFQR4S

Air conditioner color monikar

Air conditioner switch

F'-ESSEF‘IQEIF E:ﬂmpartrnant IEITE[JEFEIIJFE SEBNS0r
<full automatic air conditioner >

Photo sansor N
<full automatic air conditiner =

Engina coolant temparaiure switch
{for air conditioner cut-off)

2OF D05

Flange fitting _
system il

Tharmostat

2oMDD¥
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<HEATER >

To door window
{side defroster)

To front window
{dafroster)

To driver's FACE
(side ventilator)

To pazsengers FACE
(side vontilator)

Air rmix
To LI Insidefoutside air

dafroster To defroster Air mix changeowver damper o _
roster — darnpar A Rectifying grille

Ajr outlet changeover
damper {DEF}

T
FACE Outside air

Insidefoutsida

T FACE NI ’-‘.'-T N . T Bir changeover
Air autlet changeaver -:'i:i:i et B W L T e damper
damper (FACE) L= 2, Inside
Ait outlet changeover damper drive T S < : air
moter <full autarnatic air conditioner > — [ e it
Heater - AN
urit ﬁir outlet = —/
dampar (FOOT) X
Max. cool dampar
To FOOT Fan motor

&ir mix damper B
To FOOT Coaling unit BOFOO4S

Air i damper drive motor Inei ; .
el ot neidefoutside changeovear
<full autamatic air conditioner> ﬂfullazllrummalic air g o di?i dglr";per drive mator

<VENTILATION - Air Inlet and Air Outlet>

- Inlet garnish

Rear ventilation duct A

Hear ventilation duct B
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SMALL AMOUNT
REFRIGERANT SYSTEM

From July 198%, the consumption and production
of specially designated chloro-fluoro carbon have
been regulated world-wide to protect the ozone
layer. Chioro-fluoro carbon R-12, used as the
refrigerant in automobile air conditionars, is the
gbject of those regulations and thers is a need to

Sight glags  WWithout  With

Receiver ; shade el
-1 OUT
v
Sh&den:u i ] Range of '
i il refrigerant
bubbling . :fu'itll'tg el
-------- jf bubbles  CTT TR

Cesiccant

e [l Liquid ==
el refrigerant [
Filtar L SONOLET
Baw Old
Rasin layeas Reinforoament lrer rubber fayer
{rylon) layer

AT Y,

Quter
rubber

Middle
rubrber

Crutar
rubber
|aner layar layer layerr

Feinforcermsant

&-layer type -layar typa 20N0084

Mew Oid

i

Metal seal

PONOOPE

Partition plate™] i

contrel the amount of chloro-fluoro carbon used
as much as possible. The small amount
refrigerant systern has been developed to
inprove the parformance of the structural parts of
the air conditioner in accord with those
regulations, to make them more compact, ete.

RECEIVER

A receiver with & shade to prevent bubbling is
used. Bubbling inside the receiver can be
controlled with the shade. Conseguently, as
shown in the figure, the range of liguid refrigerant
mixed in the bubbles can be reduced. As a resuit,
the amount of refrigerant can be reduced {Figure
on the left (A,

Furthermore, the amount of refrigerant is further
reduced by making the bottom of the receiver into
a cona shape (Figura on the left (B},

REFRIGERANT LINE

The 3-layer type hose that was used up 10 now
was replaced by a 4-layer type hose in order to

reduce the amount of refrigerant permeated intc
the refrigerant line rubber hose.

AIR CONDITIONER COMPRESSOR

Leakage of refrigerant from bearings has been
reduced by changing the air conditioner bearings
from metal seal to lip seal type.

CONDENSER

By adopting a muiti-flow type condenser, not only
heat exchange performance has been improved,
but also the condenser has become more
cornpact,



Heater Unit /
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HEATER UNIT

The heater unit is a 3-layer flow type full air mix consequently, some of the air is blown diractly to
heater with outstanding heating characteristics., the air outlet (FACE). As a result, noise i5 reduced
There is a by-pass passage to increase the amount by raducing air flow resistance inside the heater
of air at maximum cooling. The by-pass passage Is and by controlling the generation of air turbulence
openad by the max-cool damper which s inside the heater.

connected 1o the air mix damper and,

Max-cosl damper

Bv-pass passage
LOF 04T

AIR CONDITIONER CONTROL
PANEL

There is an air conditioner colar monitor in the air dynarnic display in which the display arrow moves
conditioner control panel of the full automatic air after the mode button is operated.
conditioner. The air conditioner color monitor is a

Air conditioner ¢color monitor

20F0084

Display arrow Mode button



HEATERS AND AIR CONDITIONING - Compressor Control
COMPRESSOR CONTROL

If any one of the following switches and sensors is
turned off, the magnet clutch of the compressor is
turned off.

24-7

Switch and sensor Operating condition of cornprassor

Blower switch
Air conditicner switch
Dual-pressure switch
High pressure switch kPa tpsi)
Low pressura switch kPa {psh
Engine coolant temperature switch

} Manual ON, OFF (autamatic when in AUTO)

OFF; 2,700 {384} or mare ON; 2,100 (299} or less

OFF; 210 1030) ar less  ON; 235 (33) or more

OFF at 115+ 3°C (239 + 5°F) or over,

O at 108°C (226°F or less

OFF at 155 & 5°C (311 £ S°C) or over,

ON at 110°C {230°F) or less

QFF whan sensing temperatura is lower than a set temperature,
OM when sansing temperature 15 higher than a set temperature

Refrigerant temperature sensor

Aar inlet sensor

Air thermo sensor
Revolution pick-up sensgr <«DOHC=
M

[ECOMO mode only)
QFF at —2°C {28.4°F) or less, ON at 2°C (35.6°F) or over
OFF when compressor slipping rate(s) is 70% or more

Me: enging rpm

5=l e x Pulley

®100

ratic Mo COmprassar rpm

Control when Compressor Locks <DOHC>

Since the compressor and alternator are driven by
the same belt, the electric generating function of
the altarnator also stops when the belt is broken,
in order to assure the electric generating function
ot the alternator, there is a belt lock controller to
prevent breaking of the belt due to slipping when
the compressor locks.

The controller makes a comparative calculation of
the compressor revolutions and the enging
revolutions which are detected by the revolution

Shower duct (A.H.}

J FAFOO07
<Models with full automatic air conditioner =

Air conditioning color rmanitor

ees | B

Blinking

pick-up sensor. When 70% or more slip ratio
continues for 3 seconds or mare, the compressor
relay goes from on to off, at the same time, in
models with full automatic air conditioners, the
7y mark in the air conditioner color monitor in
the air conditionar control panel blinks 1o
announce an abnormality and, in models with
manual air conditioners, the operation display in
the air conditioner switch blinks 1o announce an
abnormality.

Revalution pick-up sensor

Camprassor

FTDCTE

<Models with manual air conditioner >

| - ]

Blinking ; it i
T .fm conditioner switch

I Blower switch ]||

20FO00M
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<Manual Air Conditioner >

Battery G2
a Fuse Fuse
Altarnator D
L Elower
Wil .. -8 | motor
oL ralay
M Blower motor
PR Blower motor Resistar
oK HI refay
-=-HI i‘—* | Heater contral panel
===MH -
-~—M
---.I_ i by
. H'QDFF Air conditioner switch
¢ EL A 5
AT 1
Air conditioner gantrol unit i
1
L]
I Camprassor Dry operation :
! command cirdwit changeodes girguit 1
[
: Faur sodand i
1 Tirrai by i
1 i
' :
’ :
L Air inlat sensor ) ]
Ignition “™*73 Fin therma b ' :
coil X sensor T :
[ ]
]
R e Engine rgrm F® Compariaon o iy -
cakulmion creout CarCuL -— Belt lock
COMArassar e
$ i calulation Gircut Tﬁgﬂ'&f
: t H 1
- : e
: 1
. . F -
brnm———— *
- ]
Cual pressure :
awitch i
Thermaostat
]
]
¢ Engina
ampressor coolant
relay aFF
w® |lemperature
' swatch
............... ot
...... DOHC Compressor Tn!;‘tl controf
—_— e SOHC

Farigr el F)
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<Full Automatic Air Conditioner:>

Alternator

Air conditioner

Air conditiongr control panat

DOWN, UP

controf unit
¥ I
Tarmparaipre *_
satteg qircuir Air conditioning mode

¥

salestion ircuit

1G2

Fuse

Gl findamit
cafcudation ¢irpun

Blower control
cincuit

—l)

Carprassor cametand

calculation gircur -
86 corwvarsicn
= cifouit
[ [
L & 'ﬂ; E’

Hin Air Fin
]gl‘_lEllf.'i et harmo
ol BENg SEMSON

Belt {ock controller
it 1
Enging o Comparison  { g | Cormpraesor mpm | 0
calculation gircult Gircui, caboulation Gircuil

Ravolution pick-up

BRSO
- aFF
E
o | Dualpressure
switch
Théarmostat
QFF
AR
Comprassor * Engine coolant
ralay aEf temperature
DT switch

Compressor

BAF| contral undt

FoFpOa4



Condenser Fan and
24. 1.. 0 HEATERS AND AIR CONDITIONING - fadistor Ean Control

CONDENSER FAN AND RADIATOR FAN CONTROL

The revolving speed of the condenser fan and temperature and is designed to improve cooling
radiator fan is controlled by the engine coolant efficiency and to reduce fan noise.

FAN REVOLVING OPERATION MODE

Switch condition Fan revohing operaton condition
For radator fan For condenser fan Engine cooant Condansar fan motor
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HEATERS AND AIR CONDITIONING - Refrigerant Line / Self diagnosis

and Back-up Function 24—11

REFRIGERANT LINE

The receiver piging |oints have flange fittings and
the pipe ends are flared (pipe expanded) to

High pressure pipe &

pipe B

Sight glass

Recaiver— |

2OHDDE 2

prevent the O-ring from dropping out and to
improve waorkability.

High pressure

!'Gmu saction of pipe end

SELF-DIAGNOSIS AND BACK-UP FUNCTION

{1} It has a self-diagnoasis function to diagnose
trouble in the 11 systems of sensors, etc. and
in the control unit itself and helps assure easy
troubleshooting.

& When some abnormality is detected in the
system, it outputs the location of the
abnormality to the diagnosis connector in the
side of the fuse box. Use a analog type
voltrmeater for detection.

SELF-DIAGNOSIS

{3 It not only displays the code Mo, but there is

also a back-up safe function 1o stop trouble 1o
the systam due to an breakdown,

{4) If there are 2 or maore abnormalities, the code

Mos. starting with the smallest are
continuously displayed. Furthermors, the
code Mo, is kept in memory until battery
terminal is disconnectad.

Ma. Trouble Back-up function ¢ vehicle condition
1 {Mormal) [MNormall
2 . Wire in room temperature sensor broken - e [mBEy |
3 Wire in room ternperature sensor short circuited Reaches condition when 26°C {77°F) is detected
4 . Wire of outside air sensor broken . ,
; P - . Reach ndition when 20°C {63°F) is detected.
5 - Wire of outside air sensor short cireited SEEIEAEEAEINE © { :
6 mrﬂ of alr thermao Sensor bmk&", : Reaches condition when =2°C (28°F) is datected.
7 ¢ Wire of air thermo sensor short-circuited
a . Wire of air mix darmper potentiometer broken or Reaches MAX. HOT(MAX, COOL when set to MAX,

. ghort circuited

CooL)

g | Wire of mote changsover damper potentiometer
broken or short circuited

LY

Reaches DEF (FACE when set 1o FACE)

i Trouble in air mix damper drive system

1 Trouble in mode changeover darmper drive svgtem
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25-2 EMISSION CONTROL SYSTEMS - General Information

GENERAL INFORMATION

(1} There are front catalysts <Turbo=, the same as on the former 8G72 SOHC
(2} For the other things, the system is basically enging and 4563 DOHC Turbo engine.

FRONT CATALYST

There is a front catalyst in both the left bank and adhera to the metal type carrier and the engine
fight bank of the engine. output loss, which depends on exhaust gas

This is a catalyst in which the catalytic elemants rasistance, is less than that of the former type.

Chdygen sensor

\

Turbocharges

Engine rear  Engine front

Frant catalyst Turbocharcer

Main catalyst
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Oxygen sensor

Fromt catalyst
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