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FOREWORD

This manual has been prepared as an introduction to
the specifications, features, construction and func-
tion of the newly developed PAJERO.

Use the following manuals in combination with this
manual as required.

WORKSHOP MANUAL
ENGINE GROUP PWEEOODOO
{Looseleaf edition)
CHASSIS GROUP PWJEQ086
PWJES085
PWJES101
ELECTRICAL WIRING PHJE9026
PHJEQ025
PHJES101
PARTS CATALOGUE B6035601A1
B8035601A1
BFA35600A1

All information, illustrations and product descrip-
ticns contained In this manual are current as at the
time of publication. We, however, reserve the right
to make changes at any time without prior notice or
obligation.
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HOW TO USE THIS MANUAL
INDICATION OF DESTINATION

Europe, General Export, Australia, New Zealand and
GCC used for convenience to indicate destination.

NOTE

1. “General Export” means territories other than
Europe, GCC, Australia, New Zealand, the
U.S.A. and Canada.

2. "GCC" indicates countries that are members of
the (Persian) Gulf Cooperation Council of na-
tions.

3. Insome instances, vehicies with other specifica-
tions may be shipped to some countries.

MODEL INDICATIONS

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

2400 Indicates models equipped with the 2,351
cm?® {143.5 cu.in.) <4G64> petrol engine.
2600: Indicates models equipped with the 2,555
cm® (155.9 cu.in.) <4G54> petrol engine.
3000: Indicates models equipped with the 2,972
cm?® {181.3 cu.in.) <6G72> petrol engine.
2500D: Indicates models equipped with the 2,477
cm® (151.2 cu.in.) <4D56> diesel engine.
MPI: Indicates the multi-point injection, or engines
equipped with the multi-point injection.
M/T: Indicates the manual transmission, or models
equipped with the manual transmission.
A/T: Indicates the automatic transmission, or mod-
els equipped with the automatic transmission.
A/C: Indicates the air conditioner.
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EXPLANATION OF CIRCUIT DIAGRAMS

The symbols used In circuit diagrams are used as NOTE

described below. For detailed information concerning the reading of
circuit diagrams, refer to the separate manual of
"ELECTRICAL WIRING”

Indicates a power sup- The input/output {direction of cur-

ply destination rent flow) relative to the electro-
nic control unit 1s Indicated by
symbols (A, V)

The (A} symbol indicates that
current flows In the upward

direction
Output
Indicates a connector |nTt } l”TUOUTDUI
f | GNITION
A ok BATTERY éwz ']'EH (1G1) v A A

T male

v

FUBE
1
; ROL
3 s $ .é
The broken( ) line indi- -1 S Y,
cates the same connec 7
tor Indicates the terminal
le 1\2 NO
RELAY _g
¥lorr " Jon
The connector symbol Y3 Ya
indicates the device
side connector {for an
intermediate connector,
the’ male S|def connei]c— A The direction of current
tor) as seen from the * flow 1s indicated by the
terminat front (the con- MOTOR SWITCH arrow Y
nector's connection @ K in this instance, the cur-
face) orv " yo8 rent flow 1s in both
directions, up or down

A

Indicates that the de- Indicates that the con- Indicates the branch
vice side connector in- nector 1s the direct- point of a harness of a

cludes the harness insertion type different line diameter
or line color




0-4 GENERAL - Target of Development

TARGET OF DEVELOPMENT

"Pajerc” was conceived with Mitsubishi's onginal
philosophy in automakng. It is 8 full scale f—‘.‘\'D
vehicle that can be drven any part of the world, anc
has mantaired the hignhest reputation in the v.-orld‘
Now, Pajero is rebom with new comoonents, even
more marked individuality in style, improved basic
functicrs as an off-roed 4WD vehicle, togetner with
high speac capacity for on-rcad drving.

I I 1"" it

|II}‘
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PRTTR RN e red e
i

The new "Paero” has evoved and made the debut
as a nighly comolete offroa¢ 4WD vehicle that
represents the new era in the 90s. and it 1s warmly
welcomea by the intelectuals whe know how t
enoy themselves in ary fed of activ ties and by the
sport lovers who are open to any challerges. It
satisfies all the needs tar driv ng pleasure.

j | .....u SR
A 'r'n’qlunum|.ﬂJJm'.‘unr L LA i
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PRODUCT CHARACTERISTICS

“Wam n%m«manﬁmm

: 8 The interior design m&r&sﬁmﬁ imgﬁ

| tication yet with.enhanced ant&madair
@ﬁ% The exterior %szgﬁ expressing mgn S
5 quality and riodernity « - . e

2", dlass and authenticity: . R

Aerodynamic “Sand shaved form”

Balance between a passenger car comfort and off-road

traveling capacity — large bumper that blends with

the body, combination lamps, and other garnish articles

High quaiity internor

Improved operability — audio system layout, automatic
transmission select lever layout, seat belt layout and

seats in new design

*. Enginéwith rrespacted wﬁmm hn@tozy
. Mg&aﬁ%ﬁm ﬁ;a& gﬂﬂ& mmm and.offroad””

"“° xvg 5 ot gnz P PJ.,

Mmbﬁﬁ&wmw o QA;”?E&M “zu:

Super select 4WD

New front double wishbone suspension

Wide tread

World first multimode ABS

2 pod type 15" front ventilated disc brakes

Rear differential lock that 1s most effective when
drniving on rough roads or when freeing the vehicle
from being struck

Ground clearance control

ngwmwﬁ““if DRSS
@ﬁmmmwemm L
ss mﬁwwﬁiﬁgmm

B :ﬁ@mwi%m% snw!esmmﬂ&fmmmm

s

Q,va

Roomy leg space and large width

First dual automatic airconditioner for this class
Multimeter with additional electronic compass
Space for installation of CB radio

Full flat seats

Sunroof in 3 types (electnc shding sunroof, electric
canvas sunroof and tilt-up sunroof)

Cornenng lamp

Accessory socket (12 V electric outlet)

Toolbox contained in the rear door tnmming
Inspection lamp
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TECHNICAL CHARACTERISTICS
APPEARANCE

O0EO0020

No. Characteristics

(1), (@ | 18inch wheels and tires, and a rear support bar {(optional) that emphasized and enhanced cross-country air
of a canvas top model <Canvas top model>

Front and rear bumpers to exhibit strength with consideration to approach and departure angles

Rear combination lamps where lenses are protected with a lamp bezel

Aerodynamically designed flush surface body and a cabin stmilar to a passenger car’s

Nose area and uniquely shaped headlamp that inherit the existing image but improved aerodynamically

®
@
®
@® Unigue and unassuming kick-up roof that is different from conventional high roofs
@

Lower bady garnish with a heavy duty image through a low and wide body proportion
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INTERIOR

OQECQ4T

No Characteristics
Instrument panel that creates gentle harmony and ease of use In the essential functions of a 4WD-RV*
{recreational vehicle) (assist grip, multimeter, accessory socket, inspection lamp)
Comfortable seats
® Suspension seats
® Front seats with armrests to offer comfort during a long drive
® Rear seats with a centre armrest and full flat seats

) Door tnmming that contributes to safety in accommaodation

@ Components that enhance the joy of RV*
e Full flat seats
® Varous audio equipments
¢ Multmeter
e Cup holders

NOTE

*: RV — Recreational Vehicle
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INCREASED ENGINE POWER

High output and high torque were made possible by
adopting a new Intake system {(axial-flow air cleaner,
pressure detection type Karman vortex arr flow
sensor) in 6G72-SOHC engine. Some models with
4D56 diesel engine are equipped with a turbochar-
ger and improved intercooler to obtain higher
power.

SPECIFICATIONS
For Europe
Engine Total displacement Max. output Max. torgue
cm? (cuan.) kW (PS) at r/min Nm (kg/em?) at r/min.

4G64-SOHC (MP1) 2,351 (143.5) 82 (111) at 4,800 184 (18.4) at 3,500
6G72-SOHC {(MPI) 2,972 (181.3) 110 (150) at 5,000 241 (24.1) at 4,000
4D56 with turbo- 2,477 (151.2) 73 (99) at 4,200 240 {24 Q) at 2,000
charger and inter-
cooler

For General Export and GCC

Max. output
kW (PS} at r/mmn

Max. torque
Nm (kg/ecm?) at r/min.

78 (1086) at 5,000

192 {19.2) at 3,000

109 (148) at 5,000

238 (23.8) at 4,000

53 (72) at 4,200

147 {14.7) at 2,000

Engine Total displacement

cm’ {cu.n.)

4G54 2,355 (155 9)

6G72-SOHC (MPJ) 2,972 (181 3)

4D56 2,477 (151 2)

4D56 with turbo-

charger and inter-

cooler

73 (99) at 4,200

240 (24.0) at 2,000
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For Australia

Engine

Total displacement

Max output

Max. torque

charger and inter-
cooler

cm? {cuin) kW (PS) at r/min Nm (kg/cm?) at r/min.
4G54 2,355 (155 9) 79 (107) at 5,000 192 (19 2) at 3,000
6G72-SOHC (MPI) 2,972 (181.3) 109 (148) at 5,000 239 (23.9) at 4,000
4D56 with 2,477 {151.2) 62 (84) at 4,200 201 {20 1) at 2,000
turbocharger
4D56 with turbo- 73 (99) at 4,200 240 (24.0) at 2,000
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CHASSIS

Steering

o Tilt steering function that offers the most comfortable driving position

® Collapsible column structure that is excellent in absorption of iImpact at crash

o Highly reliable ball and nut type gear box and engine speed responsive power steering that maintains steerablity
according to the speed

Front Suspension
e |ncreased wheel strokes with combination of reliable double wishbone independent suspension and torsion bar
springs

¢ 3-mode vanable shock absorber that can change sts mode, H (hard), M (medium) and S (scft) during driving by the
switch operation

e Optimal spring constant and shock absorber damping force

¢ iGng pin offset modified for mounting ABS

Front Axle

® Dnive shaft in DOJ-BJ type with
high transmission efficiency and
low vibration and noise and in
constant velocity ball joint type

® Synchronized differential to im-
prove fuel efficiency and driving
efficiency during two wheel dnv-
Ing

e Super-select 4WD to fully exert
the merit of a 4WD and to offer
driving pleasure at any driving
mode

120018

Rear Axle

o Semifloating axle shaft

o Highly reliable imited shp differential

e Rear differential lock that can change its Free/Lock state by a switch operation. This
differential significantly improved the abllity for driving on snow, mud, or sand-covered
road and for freeing the vehicle from being stuck.
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Rear Suspension <Leaf spring type> -

Except vehicles for Europe

#® Rear suspension in asymmetric progressive leaf spring type that
Is excellent in offering driving comfort and rolling ngidity

® Shock absorber in bias arrangement that is effective In prevention
of winding-up

12EQQ39

Rear Suspension <Coil spring type>

® Rear suspension In 3-link coll spring type
that 1s excellent in offering driving stability,
comfort and steernng stability

e Tapered coil springs where the spring
constant changes according to the load to
offer fine driving comfort regardless of the
number of passengers

¢ Optimal shock absorber damping force

Brakes

e H piping that can maintain the braking balance even durning malfunction of a hydraulic line, and a blend proportioning
valve that controls the rear brakes

e 2 pod front disc brake that improved the braking feeling (standard equipment for some models)

® Rear drum-in disc brake that displays excellent parking brake effect (standard equipment for some models)

o Compact tandem brake booster that lightens the brake pedal force {for some models)

o Multimode anti-lock brake system (ABS) that far the first time offers the full scale 4WD vehicle a capacity to
perform ABS operation while the centre differential lock 1s engaged
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cal Characteristics

NEW TECHNOLOGY

We made full application of the latest technology in
creating the components, and adopted numerous
other newly developed mechanisms for driving both
on-road and off-road to obtain power, stabiitty,
comfort, bad road traveling capacity and fuel effi-
ciency.

Driving Modes

SUPER-SELECT 4WD

You can select from four driving modes with one
lever according to the road surface conditions with
this super-select 4WD mechanism. The synchro-
nized differential structure enables front axle to shift
between “free” and "lock” positions automatically
by shifting the transfer lever to and from 2H and 4H.
This shift can be done during dnving when the
speed 1s under 100 km/h {60 mph).

*: with VCU differential limits

Shift pattern Shift position

Conditions

2H (2WD)

Normal driving

4H (full-time 4WD)*

Normal driving and slippery surface (standard mode)

4HLc (direct 4WD)

Bad road, sand, deep show

N (neutral)

When mechanical winch i1s used

11e0007 | 4LLc {direct low range 4WD)

When especially strong drive torque 1s needed

System Chart

Centre differential
Indicator — lock detection switch
lamp =]
2WD/AWD detection switch
Control unit Transfer
iy shift Centre differential lock
operation detection switch

4WD operation

Surge tank
9 Transmission

Free wheel switching shift lever

solenoid valve

One-way valve

Front axle

™~ Free wheel
hub lock
actuator

Free wheel
engage switch

detection switch

2WDAWD difterential
lock detection sleeve

High/low detection
_switch

Rear propeller shaft

§<:=5|\Li
o) e

.‘—_»._-=1-'- =
@) ‘.m‘-‘ =>4 i\\ "Hir/, )
‘=?=$'a§-!li&.ﬁl e
0 ! VCU (Viscous couplings)
Centre differential

2WD/AWD switching double
cone synchronizer

A\

Front propeller
shaft

<Front axle>

00E0021

<Transfer>
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REAR DIFFERENTIAL LOCK SYSTEM

The rear differential lock system completely locks
the left and right rear wheels to facilitate escape
from a gutter, gravel roads or heavy snow. [t
consists of the electronic control part, the air piping
part and the differential lock part.

ya

Rear differential lock
indicator lamp {built in
the 4WD indicator lamp
section)

Rear differential
lock switch

NOTE
*1_ Standard wheelbase vehicles
*2. Long wheelbase vehicles

3-MODE VARIABLE SHOCK ABSORBER

The damping force of the shock absorber can be
shifted in three modes, H (hard), M {(medium) and S

actuator

Shock absorber
actuator

Front shock

absorber Rear shock

absorber

Shock absorber

Shifting between “free” and “lock” can be done by
a switch. An indicator lamp in the instrumental panel
illuminates when the wheels are locked to alert the
driver to ensure further safety.

Rear differential lock
detection switch

Control unit*!

Air pump*"

Air pump*? Air hose

Control unit*?

11E0080

(soft) by a switch according to the traveling condi-
tion and the driver's taste.

Varnable suspension
control unit

12E0023

Shock absorber control switch

12E0020
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MULTI-MODE ANTI-LOCK BRAKE SYSTEM (ABS)

ABS is a system to detect the fluctuation in the
revolution speed of each wheel with a wheel speed
sensor, and automatically control the brake fluid
pressure with the hydraulic unit in order to prevent

ABS warning lamp

Hydraulic unit

Vehicle speed
sensor

Free wheel
engage switch

Vehicle speed
sensor

ELECTRONIC COMPASS

The electronic compass detects the north to south
elements and east to west elements on the
traveling direction with a terrestnal magnetism
sensor, amplifies the elements, processes the

Electronic
compass

Stop lamp
switch

shpping that occurs when the wheels are locked by
a sudden braking or on a slippery surface. A
multi-mode system, independent front wheel mode
and rear wheel selectdow mode, is adopted.

Electronic
control unit

Vehicle speed
sensor

Rear differental
lock detection switch

Vehicle speed
sensor

G-sensor

Diagnosis connector

Centre differential
lock detection switch

14E0066

signals in a microcomputer and indicates the head-
ing direction of the vehicle In 16 points. This
electronic compass is built in the multimeter.

Clinometer

Altimeter

5888

Roo
Sﬁé |I|I|I|I||

f e

i) 4y

Thermometer for externalfinternal
temperature

16E0165
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SAFETY AT CRASH <Vehicles for Europe>

Completely soldered ladder frame is adapted for installed inside the doors to assure safety at crash
excellent rigidity and durability. Side door beams are from the side.

<Front door>
<Rear door>

Side door beam

Side door beam

1BEOO79
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GENERAL - Technical Characteristics
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*2

31E0095

: High-tensile steel panel

[} Galvanized steel panel

4

o

<Wagon>-

*1. <Vehicles for General Export>
*2 <Vehicles except for Europe>

*3- <Vehicles for Europe>
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FLUSH SURFACE BODY

We aimed for better appearance and decrease in
aercdynamic noise with the utmost effort to make
each part completely flush surfaced.

<2-DOOR MODELS> <4-DOOR MODELS>

18E0001 1BEQ00T

Cross section A-A Cross section B-B

Windshield

Inner weatherstrnp

Front door sash inner weatherstrip
Outer weatherstrip Glass runchannel
18E0048 18E0049
Cross section C-C Cross section D-D
Inner weatherstnp
Inner weatherstrip (rear)

(front)

Door glass {front)
18E0050 Door (front)  Door (rear) 18E0051

Door sash {front) Door sash (rear)
Outer weatherstnp {front} o ter

weatherstnp
(rear)
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For Europe and Australia

[ MITSUBISHI
MOYORS CORPORATION
MODEL : Lo 7 1
I 2
ENGINE EXT ‘_'_3
O - o
e . e, —— Ol g
CoLoR (;:¥ % 3 P ﬂ“"'“ %’_ 5

N

For General Export 00E0D42

an\d_ GCC L
(O

[ ——
P ——
/d
ey WITSURI
@ ©
|

S LN
2 — ——
————— QOEO0O4

VEHICLE IDENTIFICATION
VEHICLE INFORMATION CODE PLATE

Vehicle information code plate 1s rniveted on the hood inner
panel or cowl top outer panel
The plate shows maodel code, engine model, transmission
model, and body colour code.

1. MODEL

VA43WG RXELSG
L Model series
Vehicle model

2. ENGINE

6G72
23 L <

Engine model

CA6

- Exterior code

4. TRANSAXLE

VAAW?2 4875

L Final gear ratio
Transmission model

5. COLOR, INT
OPT

R25 87V 03V
L Equipment code
Interior colour code

Body colour code

For monotone colour vehicles, the body colour code shall be
indicated. For two-tone or three-way two-tone colour vehicles,
each colour code only shall be indicated in series.
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MODEL

For Europe
<2-DOOR MODELS>

Model code Body style Engine model Transmission model | Fuel supply system
VZ21C NSEL6 Canvas top 4G64 (2,351 cm? V5M21 (5 M/T) MPI
(143.5 cu.in.)}
V24C NSFL6 4D56 (2,477 cm! VEMT1 (5 M/T) Injection
(151.2 cu.n.)}
with turbocharger
and inter-cooler
V23C GRHELG Canvas top 6G72(2,972 cm® VAAW?2 (4 A/T) MPI
with wide fender | {181 3cuin )]
V21W NHEL6 Wagon 4G64 2,351 cm?® VBM21 (6 M/T) MPI
(143.5 cu.in.)j
V24w NDFL& Wagon 4D56 [2,477 cm® VEMT1 (5 M/T) Injection
{151.2 cu.in.)]
NHFL6/R6 with turbocharger
and inter-cooler
V24WG NXFL6/R6 Wagon with
wide fender
V23W GNXEL6/R6 6G72 (2,972 cm® MPI
(181.3 cu.in.)}
GRXELB/R6 VAAW?Z (4 A/T)
<4-DOOR MODELS>
Model code Body style Engine model Transmission model | Fuel supply system
V41w NHEL6 Wagon 4G64 [2,.351 cm? VEM21 (6 M/T) MPI
(143.5 cu.in.)]
V44w NDFL8& 4D56 {2,477 cm’® VBMT1 (5 M) Injection
{151.2 cu.n.)]
NDFCLG6 Wagon without | with turbocharger
3rd seat row and inter-cooler
NHFL6/R6 Wagon
RHFL6/R6 VAAW?2 (4 A/T)
V44WG NXFL6&/R6 Wagon with VEMT1 (5 M)
wide fender
RXFL&/R6 VAAW?2 {4 A/T)
NXFCL6 Wagon with VBEMT1 (5 M/T)
wide fender,
RXFCL®B without 3rd VAAW?Z (4 A/T)
seat row
V43w NHECL6 Wagon without | 6G72[2.972 cm? VBMT1 (5 M/T) MPI
3rd seat row {181.3 cu.n.)]
RHECL6 VAAW?2 (4 AT)
GNXEL6/R6 Wagon with V5MT1 (5 M/T)
wide fender
GRXELG/R6 VAAW2 (4 A/T)
GNXECLG Wagon with VBMT1 (5 M/T)
wide fender,
GRXECL6 without 3rd V4AAW?Z (4 A/T)

seat row




0-22

GENERAL - Vehicle Identification

For General Export
<2-DOOR MODELS>

Model code Body style Engine model Transmission model | Fuel supply system
V12C NSL Canvas top 4Gb4 (2,656 cm® VBM21 (6 M/T) Conventional
(165.9 cu.in.}] carburettor
V14C NSL/R 4D56 [2,477 cm® injection
(151.2 cu.in)]
\APAY NDL/R Van 4G54 [2,555 cm? Conventional
{(155.9 cu.in.)] carburettor
V14V NDL/R 4D56 (2,477 cm? Injection
(151.2 cu.in)]
V23w NXEL/R Wagon 6G72([2,972cm? V5MT1 (5 M/T) MPI
{181.3 cu.in.)]
<4-DOOR MODELS>
Model code Body style Engine model Transmission model | Fuel supply system
V32V NDL/R Van 4G54 [2,555 cm? V5M21 (5 M/T) Conventional
{155.9 cu.m.}] carburettor
HNDL/R Van with
kick-up roof
V32W NHL/R Wagon
HNHL Wagon with
kick-up roof
RHL Wagon V4AW?2 (4 AT)
vaA3Y HNDL/R Van with 4D56 (2,477 cm?® V5M21 (5 M/T) Injection
kick-up roof (1561.2 cu.in.)]
V44WG NXFL/R Wagon with 4D56 (2,477 cm? VBMT1 (6 M/T)
wide fender (151.2 cu.in.)]
with turbocharger
and inter-cooler
V43w GNXEL/R 6G72[2,972cm? MPI

(181.3 cu.in.)]
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For GCC

<2-DOOR MODELS>

Model code Body style Engine model Transmission model | Fuel supply system
V12W NHLW Wagon 4G54 (2,555 cm? V5M21 (5 M/T) Conventional
{155.9 cu.m.)] carburettor
V24WG NXFLW Wagon with 4D56 (2,477 cm® VBEMT1 (6 M/T) Injection
wide fender {151.2 cu.n.}]
with turbocharger
and inter-cooler
V23w GNXELW 6G72[2,972cm? MPI
{181.3 cu.in.}]
<4-DOOR MODELS>
Model code Body style Engine model Transmission model | Fuel supply system
V32V NDLW Van 4G54 [2,555 cm? VEM21 (5 M/T) Conventional
{155.9 cu.in.)] carburettor
HNDLW Van with
kick-up roof
V32w NHLW Wagon
RHLW V4AW?2 (4 A/T)
VA4WG NXFLW Wagon with 4D56 [2,477 cmy® VEMT1 (5 M/T) Injection
wide fender (151.2 cu.in.)]
with turbocharger
and inter-cooler
V43W GNXELW 6G72 (2,972 cm?® MPI
{181.3 cu.in.)]
GRXELW VAAW?2 (4 A/T)
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For Australia

<2-DOOR MODELS>

Model code Body style Engine model Transmission model | Fuel supply system
V12W NDRS8 Wagon 4G54 (2,555 cm? VBM21 (5 M/T) Conventional
{155.9 cu.in.)] carburettor
V23W GNXERS8 Wagon with 6G72[2,972 cm® VEMT1 (5 M/T) MPI
wide fender (181.3 cu.n.)]
<4-DOOR MODELS>
Model code Body style Engine model Transmission model | Fuel supply system
V32W NSRS Wagon 4G54 (2,556 cm® VBEM21 (b M/T) Conventional
{155.9 cu.in.)] carburettor
V34w NSTR8 4D56(2,477 cm? Injection
(151.2 cu.n.}]
with turbocharger
VAa4W NHFR8 4D56 (2,477 cm® VBEMT1 (5 M/T)
(151 2 cuun.}]
VA4WG NXFR8 Wagon with with turbocharger
wide fender and inter-cooler
VA3W NHER8 Wagon 6G72(2,972 cm?® MPI
(181 3 cu.in.}]
RHER8 VAAW2 (4 A/T)
GNXER8 Wagon with VEMT1 {5 M/T)
wide fender
GRXERS VAAW2Z (4 A/T)
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MODEL CODE
2 4 I
1. Sort
V: PAJERO

2. Chassis type
1: Standard wheelbase with rear leaf suspen-
sion
2: Standard wheelbase with rear coil suspen-
sion
3: Long wheelbase with rear leaf suspension
4: Long wheelbase with rear coil suspension
3 Development order
1: 2,351 cm® (143.5 cu.n.} petrol engine
<4G64>
2. 2555 cm® (155.9 cu.n.} petrol engine
<4G54>
3: 2972 cm® (181.3 cu.in.} petrol engine
<6G72>
4: 2477 cm® (151.2 cu.in.) diesel engine
<4D56>
4. Body type
C: Canvas top
V: Van
W: Wagon
5. Fender specification
G: Wide fender
None: Standard fender

\l——-lz

TE-

"

>—|O

[

6. Roof type
H: Kick-up roof
None: Standard roof
7. Transmissicn type
N: B x 2-speed manual transmission
R: 4 x 2-speed automatic transmission
8. Trim code
9. Exhaust emission specification
E: MPI, SOHC
F: Turbocharger with inter-cooler
10. Interior specification
C: Without 3rd seat row
None: Standard interior
11. Steering wheel location
L: Left hand
R: Right hand
12. Destination
6: For Europe
8: For Australa
W: For GCC
None: For General Export

2

-
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6.
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4
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CHASSIS NUMBER

The chassis number is stamped on the side wall of the frame
near the right rear wheel.

NOTE
The Mitsubishi symbol at both ends of the chassis number is
only on vehicles destined for Europe.

6

For General Export, GCC and Australia

11

6

Asia

Japan

MITSUBISHI

A: For Europe, rnght hand drive
B: For Europe, left hand drive
C: For General Export, right hand drive
D: For General Export, left hand drive
F: For Australia, right hand drive

Sort

O: 4 or 2-door with tailgate (backdoor)
A: 2-door semi-open (Canvas top)
Transmission type

N: 5 x 2-speed manual transmission
R: 4 x 2-speed automatic transmission
Development order

door models

V12: 2,555 cm?® {155.9 cu.in.) petrol
Vi4: 2,477 cm® (1561.2 cu.in.) diesel
V21: 2,351 cm® (143.5 cu.in.) petrol
V23: 2,972 cm® (181.3 cu.in.) petrol
V24: 2,477 cm® (151.2 cu.in.) diesel

4-door models

V32
V34
V41
V43
V44

: 2,665 cm® (1656.9
0 2,477 cm?® (161.2
: 2,357 cm® (14356
0 2,972 cm® (181.3
12477 cm?® (161.2

cu.in.} petrol
cu.in.) diesel
cu.in.) petrol
cu.in.) petrol
cu.in.) diesel

J
J

7. Body style
O: Frame
8. Model year
M: 1991
N: 1992
9 Plant
J: Oye Plant of Nagoya Motor Vehicle Works
10. Engine specification
0: Without turbocharger, without catalyzer
3: With turbocharger, without catalyzer
5: Without turbocharger, with catalyzer
8: With turbocharger, with catalyzer
11. Serial number
00001 to XXXXX

engine
engine
engine
engine
engine

engine
engine
engine
engine
engine
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MAJOR SPECIFICATIONS

FOR EUROPE
CANVAS TOP
@
d D I
' ® D .
%
L \L ] i@
® ®
@
0OO0E0O038
Items V21CNSELB V24CNSFLB V23CGRHELS
Dimensions mm (in.)
Overall length ® 4,075 (160.4) 4,145 (163.2)
Overall width @ 1,695 (66.7) 1,785 (70.3)
Overall height (unladen) ® 1.815 {71.5) 1,815 (71.5)
Wheelbase @ 2,420 (95 3} 2,420 (95.3)
Track — front ® 1,420 (565.9) 1,465 (57.7)
Track — rear ® 1,435 (56.5) 1,480 (58.3)
Ground clearance (laden) @ 215 (85) or 205 (8 1)* 215 (8.5)
Overhang — front 675 (26 6) 720 (28 3)
Overhang — rear ©)] 980 (38.6) 1,005 (39.6)
Weight kg (Ibs.)
Kerb weight 1,630 - 1,665 1.655 — 1,800 1,705 — 1,835
(3,373 — 3,648) {3,648 — 3,968) (3.7568 — 4,045)
Max. gross vehicle weight 2,200 (4,850} or 2,300 (5,070} 2,350 (5,180}
2,300 (5,070)*2
Max. front axle load 1,100 (2,425) 1,100 (2,425) 1,200 {2,645)
Max. rear axle load 1,450 (3,196) or 1,450 (3.196) 1,450 (3.196)
1,500 (3,306)**
Seating capacity 4
Engine
Model 4G64 4D56 8G72
Total displacement  ¢m®{cu.n.) 2,351 {143.5) 2,477 (161.2) 2,972 (181.3)
Transmission
Type 5-speed manual B-speed manual 4-speed automatic
Model VBM21 VEMT1 VA4AW?2
NOTE

* With rear differential lock
*2: Vehicles for Sweden or Denmark
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METAL TOP

o BT
5

[@
] 1o
®
00ED039
[tems V21TWNHELG VZ2AWNDFLGB V2AWGNXFLB/R6 | V23WGNXELB/R6
V24WNHFL6/R6 V23WGRXELG/R6
Dimensions mm {in.)
Overall length Q) 4120 (162.2) or 4,075 (160.4)*® 4,145 (163.2)
Overall width €)) 1,695 (66 7) 1,785 (70 3)
Overall height (laden) ©) 1,805 (71.1) 1,815 (71.5)
Wheelbase @ 2,420 (95.3) 2,420 (95.3)
Track — front & 1,420 (55.9) 1,465 (567.7)
Track —rear O] 1,435 (56.5) 1,480 {58.3)
Ground clearance (laden) @ 215 (8.5) or 205 (8 1)*' 225 (8.8) or 215 (8.5)*
Overhang — front 720 (28.3) or 675 {26.6)*" 720 (28.3)
Overhang —rear O] 980 (38 6) 1,005 {39.6)
Weight kg {Ibs.)
Kerb weight 1,680 - 1,710 1,730 — 1,900 1,795 — 1,905 1,740 — 1,855
(3,483 — 3,769) ({3,813 — 4,188) ar| (3,869 — 4,199) (3.836 — 4,089)
1,680 - 1,820
(3,703 — 4,012)*3
Max. gross vehicle weight 2,200 (4,850) or 2,300 (5.070) 2,300 (5,070) 2,350 (5,180)
2,350 (5,180)**
Max front axle load 1,100 (2,425) 1,100 (2,425) 1,100 {2,425) 1,200 (2,645)
Max rear axle load 1,450 (3,196) or 1,450 (3,196) 1,450 (3,196) 1,450 (3,196)
1,500 (3.306)**
Seating capacity 5
Engine
Model 4G64 4D56 6G72
Total displacement  cm?®{cu.In.) 2,351 {143.5) 2.477 (151.2) 2,972 {(181.3)
Transmission
Type 5-speed manual 5-speed manual or 4-speed automatic*!
Model VBEM21 VEMT1 or VAAW2*!
NOTE

*1- With rear differential lock
*2- \ehicles for Sweden or Denmark

*2 V24WNDFL6

*4: V23WGRXELG/R6
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<Vehicles with petrol engine>
ltems V4ATWNHELS VA3WGNXELG/R6 V43WGRXELG/R6
VA3WGNXECL6E V43WGRXECL6
VA3WNHECLB*™ VA3WRHECLG*"
Dimensions mm (in.)
Overall length Q) 4,700 (185.0) 4,725 (186.0)
Overall width @ 1,695 (6B.7) 1,785 (70.3)
Overall height {(unladen) ©) 1,865 {73.0) 1,865 (73.4)
Wheelbase @) 2,725 (107.3) 2,725 (107 3)
Track — front (5) 1,420 {55.9) 1,465 (57.7)
Track —rear (® 1,435 {56.5) 1,480 (58.3)
Ground clearance {laden) (@ | 210 (8.3) or 200 {7.9)* 210 (8 3)
Overhang — front 720 (28.3} 720 (28.3)
Overhang —rear ® 1.255 (49 4) 1,280 (50.4)
Weight kg (Ibs.)
Kerb weight 1,790 — 1,945 1,915 — 2,070 1,910 - 2,065
(3,946 — 4.287) {4,221 - 4,563) or (4,210 — 4,552) or
1,890 — 2,045 1,885 — 2,040
{4,166 — 4,508)*" or {4,155 — 4,497)*¢ or
1,824 ~ 1,844 1,824 - 1,844
(4,021 — 4,065)*" {4,021 — 4,085)*"
Max. gross vehicle weight 2,560 (5,643) 2,650 (5,842) or 2,650 (5,842) or
2,500 (5,511)*" 2,500 (5,511)*"
Max. front axle load 1,100 (2,425) 1,200 (2,645) 1,200 (2,645) or
1,100 (2,425)*"
Max. rear axle load 1,650 (3,637) 1,650 (3,637) 1,650 (3,637)
Seating capacity 7 7 or B*° **
Engine
Model 4G64 6G72
Total displacement  ¢m?®{cu.in.) 2,351 (143.5) 2,972 {181.3)

Transmission

Type 5-speed manual 5-speed manual 4-speed automatic
Model VbM21 VEMT1 V4AW?2
NOTE

*1- With rear differential lock
*5: VA3WGNXECLG

*s: VASWGRXECLS6

*1- Vehicles for Sweden
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<Vehicles with diesel engine>

ftems VA4WNDFL6 VA44WRHFLE/R6 | VA4WGNXFL6/R6| VAAWGRXFL6/R6
V44WNDFCL6 VA4WGNXFCL6 | V44WGRXFCL6
VA4WNHFLE/R6
Dimensions mm (in.)
Overall length (13| 4,055 (159.6) or 4,700 (185.0) 4,725 (186.0)
4,700 (185.0)*
Overall width @ 1,695 (66.7) 1,695 (66.7) 1,785 (70.3)
Overall height {unladen) ® 1,855 (73.0) 1,855 (73.0) 1,865 (73.4)
Wheelbase @ 2,725 (107.3) 2,725 (107.3) 2.725 {107.3)
Track — front () 1,420 (55.9) 1,420 {55.9) 1,465 (57.7)
Track — rear ®) 1,435 (56 5) 1,430 {66.2) 1,480 (68.3)
Ground clearance {laden) @ 210 (8.3) or 210 8.3) or 210 (8.3)
200 (7.9)* 200 (7.9)*
Overhang — front 675 (26.6) or 720 (28.3) 720 (28.3)
720 (28 3)*’
Qverhang - rear ® 1,255 (49.4) 1.255 (49.4) 1,280 (50.4)
Weight kg (lbs )
Kerb weight 1.865 — 2,000 1,895 — 2,100 1,945 - 2,115 1,935 - 2,105
(4,111 — 4,409) or| (4,177 — 4,629) | (4,287 — 4,662) or| (4,265 — 4,640) or
1,840 — 1,975 1,920 — 2,020 1,910 — 2,080
(4,056 — 4,354)*¢ on (4,232 - 4,607)*°| (4,210 - 4,585)*"
1,915 - 2,110
(4,221 - 4,651)%7
Max. gross vehicle weight 2,650 (5,643) 2,650 (5,643) 2,650 (5,643) 2,650 (5,643)
Max. front axle load 1,100 (2,425) 1,100 (2,425) 1,100 (2,425) 1,100 (2,425)
Max. rear axle load 1.650 (3,637) 1,850 (3,637) 1,650 (3,637) 1,650 (3,637)
Seating capacity 7 or b** 7 7 or b** 7 or b*"°
Engine
Model 4D56
Total displacement  cm?({cu.in.) 2,477 (151.2)
Transmission
Type b-speed manual |4-speed automatici 5-speed manual | 4-speed automatic
Model VBEMT1 VAAW?2 VEMT1 V4AW2
NOTE

*1- With rear differential lock

*7: VAAWNHFLG/R6
*8: VAAWNDFCLG

*o: VAAWGNXFCLG
*10: VA4WGRXFCLS
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FOR AUSTRALIA

METAL TOP
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—r
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00E0039
Items V12WNDR8 V23WGNXERS
Dimensions mm (in.)
Overall length ® 4,065 (160.0) 4,145 (163.2)
Overall width @ 1,695 (66.7) 1,785 (70.3)
Overall height (unladen) ® 1,815 (71.5) 1,815 (71.5)
Wheelbase @ 2,420 (95.3) 2,420 (95.3)
Ground clearance (laden) ® 210 {8.3) 195 (7.7)
Overhang - front 680 {26.8) 720 (28.3)
Overhang — rear ©) 965 (38.0) 1,005 {39.6)
Weight kg (Ibs.)
Kerb weight 1,560 (3,439) 1,745 (3,847)
Max. gross vehicle weight 2,200 {4.850) 2,350 (5,180)
Seating capacity
Engine
Model 4G54 6G72
Total displacement  cm?® {cu.in.) 2,555 (1565.9) 2,972 (181.3)
Transmission
Type 5-speed manual b-speed manual
Model V5M21 VEMT1
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WAGON
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<Vehicles with petrol engine>>
ltems V32WNSR8 V43WNHERS V43WGNXER8
V43WRHERS VA3WGRXERS
Dimensions mm (in )
Overall length QO 4,645 (182 9) 4,655 (183 3 4,725 (186.0)
Overall width @ 1,695 (66.7) 1,695 (66 7) 1,785 (70.3)
Overall height {unladen) ©) 1,870 (73.6) 1,860 (73 2) 1,865 (73.4)
Wheelbase @ 2,725 {107 3) 2,725 {107 3) 2,725 (107 3)
Ground clearance {laden) (5) 195 (7 7) 190 (7 5) 195 (7 7)
QOverhang — front (8) 680 (26 8) 675 (26.6) 720 (28 3)
Overhang — rear @ 1,240 (48 8) 1,255 {49 4) 1,280 (50.4}
Weight kg (lbs )
Kerb weight 1.740 {3,836) 1,895 (4,177) or 1,915 (4,221) or

1.890 (4,166)*

1,910 (4,210)*

Max. gross vehicle weight 2,400 (5,291) 2,600 (5,732) 2,600 (5,732)
Seating capacity 5 7
Engine

Model 4Gb4 6G72

Total displacement cm?®{cu.in) 2,655 (155 9) 2,972 (181.3)

Transmission

Type 5-speed manual b-speed manual or 4-speed automatic*
Model V5M21 VEMT1 or VAAW2*
NOTE

* <AMT>
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<Vehicles with diesel engine>

Total displacement  ¢m®{cun)

ltems V34WNSTRS VAAWNHFRB VA4WGNXFRE
Dimensions mm (in )
QOverall length @ 4,645 (182 9) 4,655 (183 3) 4,725 (186 0)
Overall width @ 1,695 {66 7} 1,695 (66 7) 1,785 {70 3}
Qverall height {unladen) @ 1,870 (73 6) 1,860 (73 2) 1,865 (73 4)
Wheelbase @ 2,725 (107 3) 2,725 (107 3) 2,725 (107 3}
Ground clearance (laden) (&) 195 (7 7) 190 (7 5) 196 (77}
QOverhang — front ®) 680 (26 8) 675 (26 6) 720 (28 3}
Overhang — rear @ 1,240 (48 8) 1,255 (49 4) 1,280 (50 4)
Weight kg (Ibs )
Kerb weight 1,790 (3,946) 1.925 {4,243) 1,950 (4,299)
Max gross vehicle weight 2,400 {5,291) 2,600 (5,732) 2,600 (5,732)
Seating capacity 5 7
Engine
Model 4D56

2,477 (161 2)

Transmission

Type
Model

b-speed manual
VEM21

5-speed manual

VOMT1
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ENGINE

GENERAL INFORMATION

ENGINEPROPER ... . . .
Pistons <4D56 with turbocharger
and inter-cocler> . ..
Piston Rings <4D56 with turbocharger
and mter-cooler> . e
Cylinder Block <4D56>

MOUNTS .
Construchon Dlagram

LUBRICATION SYSTEM
Ol Pump <4D56> .
Oll Jets <4D56 with turbocharger
and mter-cooler>
Engine Oil Cooler

COOLING SYSTEM
Specifications
Construction Diagram

INTAKE AND EXHAUST SYSTEM . ... .. ...
Turbocharger <4D56 with turbocharger
and inter-cooler> .

Exhaust Pipe

FUEL SYSTEM
<B6G72, 4G64>
<4G54>
<4Db6> . .. ... .
Fuel Tank

CONTROL SYSTEM <4G64>>
Sensors .
Aar flow sensor (AFS)
Smooth flow type air cleaner
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CONTENTS Es82AG
2 CONTROL SYSTEM <6G72> .. 38
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3 Fuel Injection Control . 42
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29 RESUME (ACCEL) Switch Function ... 62
------ 30 CANCEL Function . 62
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31 Fall-safe Function . 63
<l Overdrive Release Function <3000-A/T> 63
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:3),2 Auto-cruise Control Switch . . . . L. 70
37
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ENGINE - General Information

GENERAL INFORMATION

There are three versions of engine for the new

PAJERO/MONTERQ line-up
The 4G64 petrol engine is the same as that used in

the current L300 models. Simiarly, the 4G54 and

6G72 petrol engines are the same as those for the

current PAJERO/MONTERO models. Conversely

the 4D56 turbocharged diesel engine with an
Inter-cooler has the following improvements:

ESBLAAH

The pistons, piston rings and cylinder liners have
been improved for higher abrasion resistance

and durability

The ol pump and oll jets have been improved for

better lubncation.

The turbocharger has been improved for higher
operational performance.

vacuum control

Item 4G64 4G54 6G72

Total displacement ecm?{cu.n.) | 2,351143.5) 2,555 {155 9} 2,972(181.4)

Number of cylinders and 4, 1n-lne type 4, in-ine type 8, V-type

arrangement

Combustion chamber Compact type Compact type Compact type

Number of intake/exhaust 1 each 1 each 1 each

valves {per cylinder)

Valve mechanism Single Overhead Single Overhead Single Overhead
Camshaft (SCHC), Camshaft (SOHC), Camshaft (SOHC),
belt driven chain drnven belt dnven

Bore x stroke mm {in.) | 86.5x 1000 911x980 91 1x760
(3 406 x 3 937) (3587 x 3 858) (3.587 x 2.992)

Compression ratio 85 8.8 8.9

Valve Intake Open 20°BTDC 25°BTDC 19°BTDC

timing valves

Close 64° ABDC 59° ABDC 59°ABDC
Exhaust Cpen 64° BBDC 64° BBDC 59°BBDC
valves

Close 20°ATDC 20°ATDC 19° ATDC

Supercharging - - -

Intercooler — - -

Fuel system Electronic control Carburetor Electronic control
multi-point fuel injection multi-point fuel injection

Ignition Ignition distribution By distributor By distnbutor By distributor

system

lgmtion timing control | Electronic control Governocr and Electronic control
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[tem 4D56 4D56 with 4D56 with
turbocharger turbocharger
and inter-cooler
Total displacement cmi(cu.an) | 2,477 (151.2) 2,477(151.2) 2,477 (151.2)
Number of cylinders and 4, 1n-line type 4, n-line type 4, In-line type

arrangement

Combustion chamber

Swirl chamber type

Swirl chamber type

Swirl chamber type

Number of intake/exhaust 1 each 1 each 1 each

valves {per cylinder)

Valve mechanism Single Overhead Single Overhead Single Overhead
Camshaft (SOHC), Camshaft (SOHC), Camshaft (SOHC),
belt driven belt driven belt driven

Bore x stroke mmi(n) | 91.1x950 911x95.0 911x950
(3 587 x 3.740) (3.587 x 3.740) {3.587 x 3 740)

Compression ratio 21.0 21.0 21.0

Valve Intake Open 20°BTDC 20°BTDC 20°BTDC

timing valves

Close 48° ABDC 48° ABDC 48° ABDC
Exhaust Open 54° BBDC 54° BBDC 54°BBDC
valves

Close 22° ATDC 22° ATDC 22° ATDC

Supercharging - Turbocharger Turbocharger

Intercooler - - Air cooling

Fuel system Distributor-type Distributor-type Distributor-type
mjection pump Injection pump Injection pump

Ignition [gnition distribution - - -

system

[gnition timing control | — - -

Cooling channel

DENO0O46

ENGINE PROPER

PISTONS <4D56 WITH TURBOCHARGER AND
INTER-COOLER>

A cooling channel has been provided in the pistons for better
cooling.

E9BBAAG

PISTON RINGS <4D56 WITH TURBOCHARGER
AND INTER-COOLER>

The surface treatment has been improved for better durability.

CYLINDER BLOCK <4D56>

The cylinder liner material has been improved for greater
abrasion resistance.



14 ENGINE — Mounts / Lubrication System

MOUNTS ESBCAAH
The engine and transmission block are supported at greater rigidity.

four points: at two points below the engine, one ® The rear engine mount has also adopted the
below the transmission, and one below the transfer shear-compression type to reduce engine vibra-
section. This four-paint mount configuration is ideal tion transmission to the vehicle body.

both to minimize engine roll and to reduce vibrations ® The transfer mount is a non-contact type which
caused by engine rotation: reduces engine roll and effectively insulates the
e The front engine mounts are of the same vehicle body from engine vibrations particularly

shear-compression type used in earlier models. when idling.

A stopper encloses the insulator to ensure

CONSTRUCTION DIAGRAM

Transfer mount

01E0005

Heat protector

Heat protector
<6G72>

Insulator
stopper

Front engine mount No. 2 crossmember

: Rear engine
insulator

mount

01EQ003

e

L5
e

0t fday
S
LR

01ECQ06

LUBRICATION SYSTEM e~

OIL PUMP <4D56>

The delivery rate has been increased by the adoption of a
multi-tooth trochoidal oil pump.

OIL JETS <4D56 WITH TURBOCHARGER AND
INTER-COOLER>

The jet nozzle diameter has been enlarged to increase the oil
DENOC47 injection rate.
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ENGINE OIL COOLER

The engine oil cooler is the corrugated-fin type, and
is located at the front of the radiator.

For the lubrication oil circuit, there is a bypass circuit
(oil cooler bypass valve) which can lubricate the
various parts of the engine even if there Is a foreign
object clogging the interior of the oil cooler; this

SPECIFICATIONS

bypass circuit I1s located at the engine side.
This valve detects the temperature of the engine oll,
and regulates the circulation of engine oil to the oil
cooler, thus improving the engine's warming up
characteristics.

[tems 6G72

4D56

Engine oil cooler

Performance J/h (kcal/h, BTU/h)

12,976 X 10° (3,100, 12,301)

26,790 x 10° (6,400, 25,396)

Lubrication circuit

QOutlet ¢

| Ol filter
Ol Ol
cooler bypass

Bypass
valve

Inlet

Pressure
regulator

il pump 4

Engine s
lubncated
components

'Lv

"ol pan J

04R0068

CONSTRUCTION DIAGRAM
<6G72>

<4D56>

Engine oll cooler

Engine oil cooler

Ol feed pipe

Oil return

04E0002

Cil feed pipe
Qil return pipe

Ol feed hose

Qil return hose

04E0D01
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ENGINE - Cooling System

COOLING SYSTEM

The cooling system is of the water-cooled forced L
circulation type with the following advantageous
features: L

® The temperature control type fan clutch has
been adopted to reduce fan noises and engine
output loss.

SPECIFICATIONS

E9BFAAJ

The rediator shroud 1s of the full-shroud type
which gives higher cooling performance.

The automatic transmission oil cooler for vehi-
cles with automatic transmission is of the
“double cooling” type which means that both
the air cooling system and radiator built-in water
cooling system are integrated in the oil cooler.

ltems

Specifications

Cooling method
Radiator
Type
Performance
<B6G72 AT, 4G64, 4G54, 4D56>
<6G72 M/T>
<4D56 T/C>
<4D56 I/C - T/C>
Radiator cap
High pressure valve opening pressure kPa (kg/cm?, psi)
Vacuum valve opening pressure kPa (kg/cm?, psl)
Automatic transmission oll cooler <Vehicles with A/T>

J/h (keal’h, BTU/h)

Woater-cooled pressurized, forced circulation
Pressurized corrugated fin type

193,396 x 10° {46,200, 183,333)
182,093 x 10°(43,500, 172,619)
210,558 x 10% (50,300, 199,603)
221,861 x 107 (563,000, 210,317)

75-105 (0.75=1 05, 11-15)
—5{-0.06, -0.7) or less

Performance J/h (keal/h, BTU/R)
<B6G72> 6,195 x 10(1.,480, 5,873)
<4G5H4, 4D56>> 4,814 x 10°(1,150, 4,663)
Thermostat type Wax pellet type with jiggle valve
Fan clutch type Thermo type
Water pump type Impeller of centnfugal type
NOTE

T/C: With turbocharger
I/C - T/C: With turbocharger and inter-cooler

CONSTRUCTION DIAGRAM

<6G72>

Radiator
Radiator upper hose

lower hose

Radiator
Reserve

tank
04E0008

Radiator
upper hose .

Radiator
lower hose

Reserve

tank Shroud

C4E0030
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Radiator
upper hose

Reserve
tank

0 Radiator
lower hose

Shroud
{upper)

Shroud 04E0032
(lower)

<4D56, 4D56 with turbocharger>

Radiator
upper hose

Radiator

Reserve
tank

* Radiator
Shroud lower hose

(upper)
Q4ED031

{lower)

<4D56 with turbocharger

and inter-cooler>

Radiator
upper hose

Reserve
tank

Radator

Radiator
lower hose

04E0005

<Automatic transmission oil cooler>

Water-cooled automatic
transmission oll

cooler (double

tube type)

Air-cooled automatic
transmission ol
cooler

04E0003
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Fitting

Waste gate path

DEN00O48

EXHAUST PIPE

The new exhaust system is designed to assure

quiet equivalent to that of passenger vehicles and to

make full use of high engine performance. The

features are as outlined below:

e |Installed to the vehicle body via rubber hangers
and suspenders, it reduces vibration transmis-
sion from the exhaust system to the body.

INTAKE AND EXHAUST SYSTEM o

Turbocharger TURBOCHARGER <4D5%6 WITH TURBOCHARGER
AND INTER-COOLER>

The shape of compressor wheel biades has been changed to
Increase the compressor capacity. The waste gate path has
also been reshaped to decrease the exhaust resistance.

The large-capacity main muffler reduces exhaust
noises and reduces power loss

The spring type flexible spherical joints reduces
vibrations during 1dling and improves durability
and reliability.

The main muffler is positioned horizontally to
provide greater off-road driving clearance.

SPECIFICATIONS
ltems Specifications
Exhaust system
Front exhaust pipe
<6G72, 4G64, 4G54 — engine for Australia> Dual type
<4D56, 4Gb4 — engine for General Export and GCC> Single type

Muffler
Coupling
Suspension system

Expansion resonance type
Flat coupling and Sphencal coupling
Rubber hangers and Rubber suspenders
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CONSTRUCTION DIAGRAM

<6G72>

Vehicles without catalytic converter Taill pipe

Pre-muffler

Front pipe (RH)

Rubber hanger
Rubber hanger

Suspender Main muffler

Tail pipe

Rubber hanger

<Long wheelbase>

05E0023
Vehicles with catalytic converter Rubber hanger Taill pipe
H Catalytic
Front pipe (RH) converter Centre pipe
Front pipe {LH)
Rubber hanger
Rubber hanger

Heat
protector

Heat protector

Heat protector
P <Vehicles for

<Vehicles for

Australia> Australia>
<Long wheelbase>  (5e0021
<4G64> Rubber hanger Tail pipe
Cateyie  Canvepipe
Front pipe
& 6,

Suspender Main muffler

<Long wheelbase>

05E0024
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<4G54>
Vehicles for General Export and GCC

Pre-muffier

Suspender Main muffler Rubber hanger

Rubber hanger

<Long wheelbase>

05E0026
Vehicles for Australia
Rubber hanger
Catalytic
Frontpipe  Gonverter Centre pipe
%‘.‘E § ] Rubber hanger
< Rubber hanger

Suspender
Main muffler

Heat protector

Rubber hanger

<Long wheelbase>
05E0025

Pre-muffler Suspender

Main muffler

Rubber hanger

<Long wheelbase> 05E£0020
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<4D56 with turbocharger and inter-cooler>

Pre-muffler

Suspender

FUEL SYSTEM
<6G72, 4G64>

The fuel system comprnises: an electromagnetic fuel
injector; a delivery pipe; a fuel pressure reguiator
[the control pressure setting is 335 kPa (3.35
kg/cm?, 47.6 psi)]; an electnc motor-driven fuel
pump for high pressure fuel supply; an engine
control unit to control the engine based on signals
from sensors, etc. This system is basically the same
as those both for 4G64 engines on current L300
models and for 6G72-SOHC engines on current
PAJERO/MONTERO models. It has the following
features:

® The fuel filters are located in the fuel tank and on

the No. 3 crossmember.
® A check valve 1s provided to prevent fuel from

Taill pipe

Maimn muffler

Tall pipe

Rubber hanger

<lLong wheelbase> 05E0022

E9BDFAC

flowing out if the vehicle overturns. A resin-
made screw-in type fuel filler cap is also pro-
vided.

To improve serviceabtlity, a terminal for connect-
ing a power supply to drive the fuel pump is
provided in the engine compartment.

The rear floor has an access hole which allows
the fuel pump and fuel gauge unit to be removed
without removal of the fuel tank.

The electronic-controlled fuel injection has
adopted the MPI system that injects fuel inde-
pendently into each air intake port of cylinder.
(For the MPI system, see P.1-21 <4G64> and
P.1-38 <6G72>.)

SPECIFICATIONS
ltems Standard wheelbase Long wheelbase
Fuel
Tank capacity dm’(U.S.gal., Imp gal.) | 75(19.8, 16.5) 92 (24.3,20.2)
Return system Equipped Equipped
Fiter High pressure type High pressure type
Fuel pump
Type Electncal, in-tank type Electrical, in-tank type
Driven by Electrnic motor Electric motor
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FUEL FLOW DIAGRAM
<4G64>

Fuel filter

Intake manifold 11
[1 4y T Xll]

Delivery pipe

Fuel pressure
regulator

Fuel tank

I

Engine | Filter

n

03A0009

<6G72>

\l/ \l/ \/
( )

S S G [

‘g g % Fuel

= =3 = preslsutfe

= - - regulator
1" Fuel

filter
Delivery pipe
Delivery pipe
/'\ /‘\ /I\ Fuel tank

7FU0298
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CONSTRUCTION DIAGRAM

<6G72> Fuel pump
drive terminal
(R H. drive vehicles) Separator
Fuel pump drnive terminal
{L H dnve vehicles) Fuel pump
Fuel pressure y

regulator
Fuel tank

Delivery pipe

Fuel injector Fuel filter
\ Canister
L 03E0093
<4G64>
— Separator
drive terminal ®
C
Fuel injector Check valve ’ﬁ,

2-way valve

03E0064

Canister

Fuel pressure

regulator 03€0095
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<4G54>

ES9BDDAE
The fuel system comprises a two-barrel down-draft ® A check valve is provided to prevent flow out of
type carburetor, a mechanical {diaphragm type) fuel fuel if the vehicle turns over. A resin-made
pump, etc. This system is basically the same as that screw-in type fuel filler cap 1s also provided.
adopted for the 4G54 engines on current PAJERO/ ® The rear floor has an access hole to allow
MONTERO models. It has the following features: removal of the fuel gauge unit without need for
® The fuel filters are located in the fuel tank and In removal of the fuel tank.
the engine compartment.
SPECIFICATIONS
ltems Standard wheelbase Long wheelbase
Fuel
Tank capacity dm?{U.S.gal,, Imp.gal.) | 60(15.9, 13.2) 92(24.3, 20.2)
Return system Equipped Equipped
Filter Cartrndge type Cartridge type
Fuel pump
Type Mechanical diaphragm Mechanical diaphragm
Driven by Camshaft Camshaft
Carburetor
Type Down-draft, 2-barrel, Down-draft, 2-barrel,
conventional conventional

FUEL FLOW DIAGRAM

Carburetor

Acceleration pump

1

- \/

Mechanical fuel pump  Fuel filter

-—

( Fuel tank

1FuU0138
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CARBURETOR SPECIFICATIONS

Destination GCC General Export Australia
Engine 4G54 4G54 4G5h4
Transmission <4WD> M/T AT M/T AT M/T
Carburetor main body Resin body Resin body Resim body

Throttle bore diameter (pnmary/secondary)

mm (in)

32 (1 26)/35{1 38)

321{126)/35(1 38)

32 (1 26¥35 (1 38)

Venturn diameter {primary/secondary}

24(0.94)/30{1 18)

24(0.94)/30 (1 18)

24 (0 94)/30(1.18)

{rubber-coated)

mm {in )
Choke Choke type Manual Manual Automatic (wax type)
mechanism
Choke breaker Not provided Not provided Provided
Fastidle Provided Provided Provided
Unloader Not provided Not provided Provided
Devices Fuel cut solenoid valve Provided Provided Provided
Dash pot Not provided Not provided Not provided
Mixture control valve Not provided Not provided Not provided
Auxiliary accelerator pump Not provided Not provided Provided
Bowi vent valve Not provided Not provided Provided
Secondary valve control Not provided Not provided Not provided
Carburetor gasket* Metallic Metallic Metallic

{rubber-coated)

(rubber-coated)

*: Set the carburetor gasket using a guide bar.
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CONSTRUCTION DIAGRAM

Fuel pump

Separator
Fuel tank

Canister
<Vehicles for GCC
and Australia>

Fuel filter
03E0092
Separator ® Separator
° O
© @
‘ \ﬁ g vof®

<Vehicles for GCC
and Australia>

<Vehicles for
General Export>

03E0064 03E0065
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<4D56>

The fuel system comprises: injection nozzles; fuel L
injection pipes; a fuel injection pump; fuel filters,
fuel hoses and pipes; a fuel tank, etc. This system is
basically the same as that used for the 4D56
engines in current PAJERO/MONTERO models. It °

has the following features:

® The fuel filters are located in the fuel tank and in

the engine compartment.

E9BDEAE

A check valve is provided to prevent fuel from
flowing out if the vehicle turns over. A resin-
made screw-in type fuel filler cap is also pro-
vided.

The rear floor has an access hole to allow
removal of the gauge unit without need for
removal of the fuel tank.

SPECIFICATIONS
ftems Standard wheelbase Long
wheelbase
Vehicles for Vehicles for
General Export Europe and GCC
Fuel
Tank capacity dm?®({U S gal., imp.gal.) | 60(15.9, 13.2) 75(19.8, 16.5) 92(24.3,20.2)
Return system Equipped Equipped Equipped
Fuelinjection pump
Type Distributor-type Distributor-type Distributor-type
Injection nozzle
Nozzle type Throtthing type Throttling type Throttling type
Holder type Screw-in type Screw-in type Screw-In type
FUEL FLOW DIAGRAM
Fuel injection Injection nozzle Fuel filter
pump
7
\\“
\ \\ Fuel

tank

L7

DFU0012
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FUEL INJECTION PUMP SPECIFICATIONS

Destination Europe GCC General Australia
Export
Engtne: 4D56 Turbocharger | Turbocharger | Non- Turbocharger,
with with turbocharger, | turbocharger
inter-cooler inter-cooler turbocharger | with
with Inter-cooler
inter-cooler
Transmission M/T, AT M/T M/T M/T

Injection timing ATDC | 7°[at plunger ift 1 mm (0.0394 1n.) point]
Idle speed r/min | 750
Injection Type Distributor pump
pump
Plunger diameter mm (in.} | 10{0.39)
Injection order 1-3-4-2
Injection interval 90°+0 5°
Rotation direction Clockwise as viewed from drive side
Governor Type Centnifugal, half all-speed control
Boost compensator Provided. Turbocharged model only
Timer {Injection timing control unit) type Hydraulic
Load timer Provided
Fuel feed pump Vane type
Fuel cut solenoid valve Provided

Accelerator opener

Provided: Vehicles with anti-skid brake system or

air-conditioner only
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CONSTRUCTION DIAGRAM

Injection pipe
Injection nozzie Separator

Fuel
tank

Fuel injection pump

@@ 03E0062

03E0065
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FUEL TANK

Within the fuel tank, there is an electric motor-

driven fuel pump <6G72, 4G64>, an in-tank filter

and a fuel gauge unit.

The fuel tank has the following features:

® A ngid crossmember protects the fuel tank from
rear collision, improving safety.

® |t has a protector that prevents damage to the
fuel tank from flying stone chips, bricks, etc.

<Standard wheelbase>
(4G54, 4D56 engine for General Export)

e
& = Fuel gauge unit
Pipe
assembly Thermistor (residual fue!
level warning indicator)

In-tank filter

Fuel tank

<Long wheelbase> g

%

e
)

Pipe
assembly
<4D56,
4G54>
Fuel pump
<6G72,
In-tank filter
Fuel tank

Protector

03E0059

® A reservoir cup is provided in the fuel tank which
secures a smooth fuel supply even a small
amount of fuel remains in the tank.*

® The fuel tank drain plug is standard on all
vehicles.

*: Exclusing 4G54 and 4D56 engines for standard
wheelbase models for General Export.

<Standard wheelbase>
(6G72, 4G64, 4D56 engine for Europe and GCC)

P ®
) e
=) & Fuel gauge unit
Pipe Thermistor {residual fuel
assembly Fuel pump level warning indicator)

<AD56> <6G72,
4G64>

In-tank filter

Fuel tank

@ Protector
(7:)

Drain plu
p g 03E0094

®

- Fuel gauge unit
Thermistor (residual fuel
level warning indicator)

03E0061
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CONTROL SYSTEM <4G64>

ES9BMBAE

rates better

In addition to inhenting the control features of the
4G64 engine which powers the current L300 mod-
els, the new 4G64 engine’s control system incorpo-

the following improvements for

driveability and higher engine performance:

Principal impraovements/additions

Remarks

New idle speed control {ISC) system

® The new system regulates the throttle valve bypass arr
volume for idle speed control (same as the 6G7 engine)
e A DC motoris used for driving the servo valve
(A stepper motor 1s used i 6G7 engine.)

Serva valve position sensor

A sensor compatible with the new idle speed control {ISC)
system

Pressure sensitive type air flow sensor and smooth flow
type air cleaner

e Conventional sensor 1s an ultrasonic sensitive type
® Higher engine output

Air flow sensor filter reset control

e Corresponds to the adoption of the pressure sensitive
type air flow sensor
® Assures a highly reliable air flow sensor signal

Independent earth lead for oxygen sensor

® Improves oxygen sensar signal reliability
® Same as the 4G1 engine

Smaller water temperature sensor temperature sensing
section size

® [or higher sensor response
e Same as the 4G1 engine

Throttle position sensor (TPS) with bullt-in idle position
switch

Same as the 6G7 engine

Ot level alarm system

To improve rehability
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SYSTEM BLOCK DIAGRAM

Arr flow sensor

Intake air temperature sensor

[1]

Barometric pressure sensor

Coolant temperature sensor

Throttle position sensor

(2]

Servo valve position sensor

Idle position switch

No 1 cyhnder TDC sensor

Crank angle sensor

Oxygen sensor

Vehicle speed sensor (reed switch)

Aur conditioner switch

CI CI

Ignition switch — ST

Power supply

(&

Ignition timing adjustment terminal

Diagnosis control terminal

Control relay
(Fuel pump drive signal)

Engine Control Unit

Fuel injection control

Idle speed control

Ignition timing control

Fuel pump contral
Air conditioner relay control
Air flow sensor {AFS) filter

reset control

Engine warning lamp control

Self-diagnosis output

Random Access Memory data
transmission

Purge control

No 1 njector

No. 2 injector

No 3injector

No 4 mjector

Idling speed control servo
(DC motor)

Ignition cod (powver transistor)

Control relay {fuel pump relay)

Aw conditioner relay

Air flow sensor (AFS)

Engine warning lamp
(CHECK ENGINE lamp)

Self diagnosis output terminal

Diagnosis output terminal
{for Multi use tester)

Purge control solenoid valve
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SENSORS
AIR FLOW SENSOR (AFS)

The air flow sensor (AFS) I1s the sensor that
measures the amount of intake air and 1s mounted
on the air cleaner. The AFS uses the Karman vortex
phenomenon to detect the amount of intake air
passing the air cleaner element and inputs it as a
signal for the amount of intake arr to the engine
control unit.

Pressure sensor

The engine control unit uses this signal for the
amount of intake air and the engine speed (rpm)
signal (crank angle sensor signal)} to calculate and
determine the basic injector drive time.

An Intake air temperature sensor and barometric
pressure sensor are attached to the AFS.

\ Vortex pressure iniet

Vortex generation column

Rectifier
By-pass passage

N
I
=
o~
Q
S
2 >
g &
@] —
= ©
E 2
S 3
(/) At

3
=] O
Q
g
3
Q

1 i

Aurr flow volume (¢/sec ) ECI003

-
WUy
0.6V —

7FUQ722

At low speed
revolution 01 sec

[y

At high speed

revolution 01sec

oo UL
06V —

6FL0492
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If a vortex generation column is placed in the path of
the air flow, regular vortexes are generated down-
stream alternately. This 1s 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
vortex generating column and the pressure de-
tected, this pressure vanes each time the vortex
passes the inlet and when the number of vortexes
increases, the number of pressure variations also

Pressure sensor

increases in proportion to this. In other words, the
frequency of the pressure variations is proportional
to the amount of air flow. The pressure detection
type AFS is different from the conventional ultraso-
nic detection type AFS, and it detects the pressure
variations due to the Karman vortex using a semi-
conductor type pressure sensor. The AFS changes
the pressure variations to a square wave and inputs
It as a pulse signal proportional to the amount of
intake air flow to the engine control unit.

Amplifier /7 \ /7 \
_\ output A4 \_/ AN
Air - To throttle body ~ AFS
[ ana=) : output
: N - -
_— ~> Karman vortex TFUOTA?
‘ 7FU0748
Power supply
{from control relay)
( \ ]
.

BV
Pressure sensor

5V

> Filter circuit

Square wave -)—(
— lforming
circuit

Amplifier

7 \/D—rﬁr

Air flow sensor

Engine control unit

7FUOT748
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SMOOTH FLOW TYPE AIR CLEANER

The air cleaner case is a resin made rectangular
shape which 1s adapted to the new pressure
sensitive type air flow sensor. It assures smooth

New

Aur flow sensor Filter
element

Rectangular resin

air cleaner case 01L0872
Spur Spur
gear A gear B
=) <>
Servo valve
position sensor
DC motor 6FU1748
Spur gear B Spurgear A
Servo valve—T"
position
sensor th DC motor
SN
Lead screw W F\
/7‘7% % Servo valve
Throttle bedy seat 6FU1635

intake air flow and also features easy removal and
installation of the filter element.

Old

Arr flow sensor

Filter

element

}— Intake air

Cylinder shaped sheet metal

air cleaner case 01L0873

SERVO VALVE POSITION SENSOR

As spur gear A (see figure) is rotated by the DC
motor, the servo valve extends or retracts according
to the motor’s rotating direction. The servo valve
position sensor is built into the idle speed control
(ISC) servo and it detects the rotation of spur gear A
(change of the servo valve position) via the rotation
of spur gear B (see figure) and converts it into a
pulse signal, which is sent to the engine control unit.
The servo valve position sensor outputs one pulse
signal (Signal 1) each time spur gear B completes
one rotation. To detect spur gear B's rotating
direction (or to determine whether the servo valve Is
extending or retracting), 1t also outputs another
pulse signal (Signal 2) which is same in waveform as
Signal 1 but 1s 90° out of phase from Signal 1.

When the ignition switch turned ON, the engine
control unit causes the servo valve to move once to
the fully closed position (where the valve contacts
the stopper) for initializing and then it computes the
servo valve position by detecting Signals 1 and 2.
The valve position is calculated with the assumption
that the servo valve fully closed position is step 0
and the fully open position is step 96.
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5V

Signal 1

¥

Valve open
direction » * } ‘ ‘ *

Valveclose * * 4 ’ *

L T N R D I A T B B
R R I O

direction
)Y 7 f L/
Signal 2 7/ //// ? Z / / ///
oV A / A(L /| /
)]
Spur gear B 24 turns
Full close Full open
6FU1633
Valve position increment step Valve position decrement step
Signal 1 L—H H H— L L L L—H H H—- L
Signal 2 L L - H H H- L L—-H H H—-L L

NOTE H: High, L: Low

Magnretic field

PRlll

= A
Current N } —

7FUQ911

Semi-conductor
(hall element)

Disc shape
magnet

Spur gear
B shaft

Hall element  7ryo912

The servo valve position sensor detects the rotation signal of
spur gear B as described below.

When a semi-conductor Is so positioned in a magnetic field that
the current flow through the semi-conductor is perpendicular to
the magnetic field, a voltage proportional to the current
strength and magnetic flux density develops in a direction
perpendicular to both the current flow and the magnetic field
(Hall effect).

The servo valve position sensor employs this principle and is
shown schematically to the left.

The shaft carries two disc magnets with the polarity shifted
about 90° to each other. Close to each of these magnets is
fitted a Hall element.
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As spur gear B rotates, the magnetic field applied to
the Hall element changes. If a current is flowing
through the Hall element, the voltage generated by
the element changes with the gear rotation.

When this voltage is applied to the comparator in
the sensor, the comparator output voltage 1s 5 V

when the generated voltage is positive and is 0 V
when the voltage is negative. Represented in this
manner as a pulse signal, the rotation signal of spur
gear B is transmitted from the position sensor to the
engine control unit.

Hall

Servo valve Engine contro! unit
position sensor
? 5V
> Ve <};
element 5V v
1 n D
N < A A A } 1S|gnal
e ¥ M — ,[
Hafl
glement 5V 5V
+
3 NN <> VWA { glgnal

l

Hall
element
output 1

Output
signal 1

Hall
element
output 2

Qutput
signal 2

A single rotation
of spurgear B

N

%

7

NANA

Z

/\

/)
/\

L/

(VAR

&

&

7FU0913
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Bypass air flow rate

Toair
Intake
plenum

Lead
Fastidle DC motor
air valve screw 3
Spur gear
Spur gear
Coolmg - ‘__i_ :dﬁﬂ/ purg
water -

-‘ | Servo valve

3 Throttle body
,a:,v R | ——seat

g& r\_l

From arr
I l—‘ [ w—g cleaner

6FU1636

Servo valve position (number of steps)

7FU040

ACTUATOR
IDLE SPEED CONTROL (ISC) SERVO

The ISC servo consists of a DC motor, spur gears
and a servo valve, and 1s joined to the throttle body.
The spur gear on the lead screw of the servo valve
shaft turns when the DC motor i1s driven by the
current from the engine control unit. Consequently,
the valve extends or retracts according to the motor
rotating direction.

The volume of bypass air that flows bypassing the
throttle valve increases when the clearance be-
tween the servo valve and the throttle body seat
becomes larger and 1t decreases when this clear-
ance become smaller

In other words, the bypass air volume changes with
the servo valve position (i.e., the gap between the
valve and its seat). The servo valve position changes
either positively or negatively according to the
direction of the DC motor’s rotation and the amout
of valve's positional change is continuously calcu-
lated by the engine control unit
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FUEL INJECTION CONTROL

The fuel injection control system is basically the
same configuration as used in the current 4G64
engine.

System Configuration

Air flow sensor
Barometric pressure sensor
Intake air temperature sensor
Coolant temperature sensor
: Engine
Throttle position sensor control "
unit
Idle posttion switch To fuel Fuel pressure Erom fuel 4 5
Crank angle sensor tank regulator pump
No 1 cylinder top dead centre sensor - -
Ignition switch—ST
Oxygen sensor I'T'uljjgétor JJJ
Oxygen
sensor

1FU0088
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IDLE SPEED CONTROL (ISC)

In the new 4G64 engine, the idle speed is controlled
by regulating the throttle valve bypass air volume,

the same as in the current 6G7 engines and

4G6-DOHC engines.

System Configuration

Fast dle
ar valve

Coolant

Idle speed

control servo

il

To arr

DC motor

Intake

s

plenum

Fram air

] cleaner

Fast idle
arr valve

Idle speed
control servo

Intake air volume

Speed adjusting screw

Throttle valve

o

1
-30 0 30 60

L -
90

Engine coolant temperature (°C) 6FUQ541

4

Engine
control
unit

Therefore, the idie speed control system used in the
new engine is basically the same as these engines.

Water temperature sensor

Throttle position sensor

Crank angle sensor

A

Vehicle speed sensor
{reed switch)

Arr conditioner switch

Barometric pressure
sensor

A

Inhibitor switch <A/T>

Ignition switch-ST

)

Intake air
temperature sensor

Idle posrtion switch

Ignition timing
adjustment terminal

A

Diagnosis control terminal

Servo valve position sensor

6FU1630

INTAKE AIR VOLUME AT IDLING

The intake air volume at idling is measured at each of the four
paths before being supplied to the intake manifold (See figure).
This is the same as for an idle speed control which uses a

stepper motor.
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The status of the throttle body when adjusting the
basic idle speed I1s also basically the same as that of

the stepper motor type idle speed control as
follows:

DC MOTOR DRIVE CONTROL

When there 1s a difference between the target
position and the actual position of the servo valve,
the engine control unit drives the DC motor to either

IDLE SPEED FEEDBACK CONTROL

In order to keep the engine speed at the preset idle
target speed when idling, the DC motor 1s operated
to control the bypass air volume.

idle Speed Feedback Control Block Diagram

¢ Idle speed control servo: Opened to the nineth
step (opened wider at high-altitude)

e Fast idle arr valve: Completely closed {engine
coolant temperature 80°C (176°F) or higher]

e Throttle valve: Lever touching the fixed SAS

extend or contract the valve according to the actual

difference. When the target 1s reached, the motor
stops.

The feedback control includes basically the same
items as those of the stepper motor type idle speed

(N range)

\ o Idle up o

Target speed

Coolant temperature

control.
Idle speed
Air condrtioner switch control servo
- Lt L b A
¢ ! .
| I
DC motor ' !
control —Ih DC motor ™ Engine
1 |
I !
L J

Engine speed
g P 6FU0800
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IDLE SPEED CONTROL (ISC) POSITION CONTROL

Durning 1dling, the engine speed changes sharply if
the air conditioner switch 1s turned ON or OFF, or
any other operation is made which can cause a
change of engine load.

Immediately after detection of the load change
signal, the engine control unit moves the servo
valve to the target position according to the load
status after such a change In order to adjust the
bypass air volume, thereby limiting the engine
speed change.

Position Control Block Diagram

If the target position cannot be reached even after
several DC motor operation attempts during posi-
tion control, servo valve falure 1s assumed and the
self diagnosis failure code (No. 55) is stored. Also
the DC motor stops.

The position control tems are basically the same as
those of the stepper motor type idle speed control.

Dash pot
condition
Air °
conditioner
switch
Idte speed
contral servo
| 1
Dash pot ! !
— |
control : )
[
-6 DC I !
B 2 Position | _© DC i
= motor e
D% \ up Oo— ™ motor [ Engine
T Q " control | | I
—a 1 t
Coolant temperature { 1
| |
| |
' :
: Servo |
valve 1
| position 1
| Sensor |
| |
| P, -

6FU1634
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IGNITION TIMING AND ENERGIZATION TIME CONTROL
The ignition timing and energization time control s
basically the same as that of the current 4G64
engine.
Barometric pressure
sensor . ol Vv
Air flow sensor (AFS) va ——-I
A
Coolant temperature Engine frg\;\vst?; Tor |
sensor contral gnition
- coll
unit
Idle position switch
Vehicle speed sensor
(reed switch) _ -
. Crank
Ignition switch-ST o - ggg'seor
TDC | |
sensor
Spark plu_g
4
Ignition timing
adjustment terminal
Distributor
7FUQ915

FUEL PUMP CONTROL, AIR CONDITIONER RELAY CONTROL, PURGE CONTROL

These controls are the same as those of the current
4G64 engine.
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AIR FLOW SENSOR (AFS) FILTER RESET CONTROL

Engine Air flow
Contro' unit sensor
%7.4V
< A
Reset
terminal
Idle position switch a
6FU0554

When the idle position switch 1s ON, the engine
control unit turns on the power transistor, thereby
sending the arr flow sensor reset signal to the air
flow sensor.

SELF DIAGNOSIS SYSTEM

After receiving the reset signal, the air flow sensor
resets the filter circuit, thereby improving the air
volume detecting capacity of the air flow sensor In
the operational region of low Intake air volume.

ENGINE WARNING LAMP (CHECK ENGINE LAMP) CONTROL

The components which may cause an engine
warning lamp illumination are as listed below:

Oxygen sensor

No. 1 cylinder TDC sensor

Air flow sensor (AFS)

Barometric pressure sensor

Intake air temperature sensor

Ignition timing adjustment signal*

Throttle position sensor

Injector

Coolant temperature sensor

Fuel pump

Crank angle sensor

Engine control unit

*: The engine warning lamp also illuminates if the ignition timing adjustment terminal 1s shorted to earth when adjusting

the ignition timing.
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SELF DIAGNOSIS FUNCTION
The diagnosis items are as listed below:

Code No. Diagnosis item Major diagnosis pomts
11 Oxygen sensor Malfunction of the air/fuel ratio control system
Open or short circuit In the oxygen sensor circuit
12 Aur flow sensor Open or short circuit of sensor related circuit
13 Intake air temperature sensor QOpen or short circuit of sensor related circuit
14 Throttle position sensor Abnormal sensor output
21 Water temperature sensor ® Open or short circurt of sensor related circuit
® Excessive connector contact resistance
22 Crank angle sensor Abncrmal sensor output
23 No. 1 cylinder TDC sensor Abnarmal sensor output
24 Vehicle speed sensor (reed switch) Open or short circuit of sensor circuit
25 Barometric pressure sensor Open or short circuit of sensor related circurt
36* Ignition ttming adjustment signal Shorted ignition timing adjustment signal cable
a1 Injector Open circuit In injector related circunt
42 Fuel pump & Open circuit in fuel pump drive circuit
e Faulty control relay
55 Idle speed control servo valve position & Open or short circuit of sensor related circuit
sensor ® Faulty dle speed control servo
- Normal -
*: Fallure code No. 36 I1s not stored.
SERVICE DATA OUTPUT FUNCTIONS
The available service data output items are as listed NOTE

below: ltems added to those contained in the existing
system are shown in bold characters.

ltem No. Service data item Unit
11 Oxygen sensor output mV
12 Aur flow sensor output Hz
13 Intake air temperature sensor output °C
14 Throttle position sensor output mv
16 Battery voltage A
18 Cranking signal {ignition switch — ST) ON - OFF
21 Coolant temperature sensor output °C
22 Crank angle sensor output RPM
25 Barometric pressure sensor output mmHg

1-35
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ltem No. Service data item Unit
26 ldle position switch ON — OFF
28 Airconditioner switch ON - OFF
34 Air flow sensor reset signal ON - OFF
36 Ignition timing adjustment mode ON - OFF
37 Volumetric efficiency %
38 Crank angle sensor output {readable at 2,000 r/min or less) RPM
41 Injector dnve time mS
44 Ignition advance angle value °BTDC, °ATDC
49 Airconditioner relay ON —~ OFF
55 ISC servo position sensor STEP

ACTUATOR TESTS
The actuator test items are as listed below:

tem No. Actuator test rtem
01 No. 1 injector: OFF
02 No. 2 injector. OFF
03 No 3injector: OFF
04 No. 4 injector: OFF
07 Fuel pump. ON
08 Purge control solenoid valve: ON
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OIL LEVEL WARNING SYSTEM

When a low engine oil level is detected during
engine operation, this system illuminates the oil
level warning lamp to warn the driver of low oil level.

Oil level relay

If the normal oll level recovers either by replenish-
ment or repair, the oil level warning lamp goes out.

Oll level BV
sensor

OFF

Delay circuit
{15 to 30 seconds)

The oil level warning lamp illuminates under either
or both of the following conditions:
(1) When the ignition switch is ON {engine stopped)

The current from the ignition switch flows
through the oil level warning lamp and
alternator L terminal to ground. This causes
the oil level warning lamp to come on.
When the engine is started, the alternator L
terminal potential goes high so that current
stops flowing and the oil level warning lamp
goes out.

(2) When low oil level remains for more than about
20 seconds after the engine oll temperature has
risen [about 55°C (131°F)].

If the engine oil temperature is low, oll level
sensor switch A (oil temperature switch) 1s
kept ON so that no voitage i1s applied to the
delay circuit.

1=

Ignition switch

OFF
ONr'\ .
)—I—O’\D—«——-. >

@

—_— To alternator

L terminal

Qillevel
warning lamp

il Tp—orord

Battery |-

TFU1146

If the engine oil temperature has risen and
accordingly the oll temperature switch has
been turned OFF, but the oil level is normal,
oil level sensor switch B ({level switch)
remains ON so that no voltage is applied to
the delay circuit.

If the engine oil quantity decreases due to
leaks or other reasons while the engine is
running, the oil level switch is turned OFF
and the voltage is applied to the delay circuit.
If the level switch remains OFF for more
than the predetermined delay time (approx-
imately 20 seconds), the power transistor is
turned ON and the oil level warning lamp
comes on.

The delay circuit is provided to prevent the
oil level warning lamp from lighting when the
level switch is turned OFF temporarily due to
vehicle turns or similar causes.
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In addition to the control features derived from the

ENGINE - Control System <6G72>

E9BMEBAF

improvements for better driveability and higher

current 6G72-SOHC engine, the new 6G72-SOHC

engine's control system features the following

engine performance.

Apphcable destination
Principal improvements/additions Europe GCC Australia Remarks
General Export
Pressure sensitive type air flow X X X e Conventional sensors are the
sensor and smooth flow type ultrasonic sensitive type.
air cleaner ® Higher engine output
Aur flow sensor filter reset control X X X e Corresponds to the adoption of a
pressure sensitive type air flow
sensor.
® Assures a highly reliable air flow
sensor signal
Changed TDC sensor and crank X X X For using the signal common to
angle sensor signals 6G72-DOHC engines
Oxygen sensor with heater X - X Highly sensitive to oxygen density
ever when the exhaust temperature
IS low (already adopted for PAJERC/
MONTERQO models for Australia)
Independent earth lead for oxygen X - X Improves of oxygen sensor signal
sensor reliabihity.
Smaller water temperature sensor X X X ® For higher sensor response
temperature sensing section size ® Same as the 4G1 engine
Stepper motor control for when the X X X ® For higher braking performance
anti-skid brake system s operating & Same as the 4G6-DOHC engine
Qil level warning system X - - For better retability
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SYSTEM BLOCK DIAGRAM

Arr flow sensor {AFS)

Intake air temperature sensor

Barometric pressure sensor

Coolant temperature sensor

Throttle position sensor (TPS)

Idle position switch

TDC sensor

Crank angle sensor

Oxygen sensor <Europe, Australa>

Vehicle speed sensor {reed switch)

Air conditioner switch

Power steering fluid pressure switch

Inhibritor switch <A/T>

Ignition switch - 1G

Ignition switch— ST

Power supply

Ignition timing adjustment terminal

Diagnosis control terminal

Anti-skid brake system control unit

Mixture adjusting screw {vanable
resistor) <GCC, General Export>

Engine Control Unit

Fuel injection control

Idle speed control {ISC)

Ignition timing control

Fuel pump control

Air conditioner relay control

Control relay control
(power supply to sensors and
actuatar)

Aur flow sensor (AFS) fiiter reset
control

Engine warning lamp control

Self diagnosis output

Random Access Memory
data transmission

EGR control
<GCC, General Export>

Purge control
<Europe>

No 1injector

No 2 injector

No 3 injector

No 4 njector

No 5injector

No 6 injector

ISC servo (stepper motor)

Ignition coll (power transistor)

Control relay (fuel pump relay}

Airconditioner relay

Control relay {main relay)

Arr flow sensor {AFS)

Engine warning lamp
{CHECK ENGINE lamp)

Self diagnosis output terminal

Diagnosis output terminal
{for Multi-use tester)

EGR control solenod valve
<GCC, General Export>

Purge control solenoid valve
<Europe>
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SENSORS
AIR FLOW SENSOR

See the paragraph on 4G64 engine (P.1-23).

No. 1 cyhnder Crank angle
TDC detection sensor sht
st (six places)
(longer
than the
others)
TDC
detection
sht
FFU0727
No. 1 cylinder
TDC detection
siit
<
LED —
Crank angle
sensor slit D D
Photo <&
diode ‘ =
% 7FUC728]

TDC SENSOR AND CRANK ANGLE SENSOR

The TDC sensor and crank angle sensor combination consists
of a disc and a sensor unit which are built into the distributor.
The disc is a metal disc with six outer slits and four inner slits.
The outer slits are arranged at 60 degree intervals.

The inner slits are for the TDC sensor and the outer ones are for
the crank angle sensor.

The disc is fixed to the sensor shaft so that when the intake
valve side camshaft on the rear bank rotates, the disc also
rotates. The light transmitted through the disc slits is read
optically by the sensor unit.

The sensor unit has two light emitting diode (LED) and photo
diode pairs. One pair is for the outer slits and the other is for the
inner shts. The disc rotates in a narrow space between the light
emitting diodes and photo diodes.

Light from the LED reaches the photo diode each
time a slit passes between them.

The photo diode has a special characteristics mean-
ing that when 1t receives light, it allows the current
to flow in the opposite direction to that of an
ordinary diode.

Consequently, the current flows in the direction of
dotted line shown below. This sends a voltage of
about 5 V to the comparator of the sensor unit so

the engine control unit terminal voltage becomes 5
V.

After a slit has passed the LED and photo diode pair,
light cannot reach the photo diode so that the
current indicated by the dotted line no longer flows.
This means that the engine control unit terminal
voltage becomes 0 V. Consequently, the output
signai from the sensor unit Is sent as a pulse signal
to the engine control unit.

Power supply {from control relay)

A\N

»
5V

LED !D *‘@- Photo

} dicde

bV
D_E:N_’\"‘D——j TDC signal

N

A AA
vV

!

Sensor unit

llh—

5V
D—Df'\\:g ;Crank angle
signal

Engine controf unit

6FU0501
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No. 1 cylinder TDC signal

No.17DC No.2TDC No 3TDC No 4TDC No.5TDC No.6 TDC
TOC NV 7 7 7 7,
wo Vo) | V2 %% %
ange 5V 7 4 ,7/ I V4 "
sensor v v /] 7 \ 7

2 engine rotations

(1) TDC sensor signal

This signal obtained using the four inner shits of
the disc is for detecting the top dead centre on
compression stroke of each cylinder. Based on
this signal, the engine control unit determines
both the fuel injection order and which cylinder
to ignite.

Cover

Sensorelement  Sealing matenal

) N A— a
ﬂﬂmm'l/[/[/]/[ll/[d.ﬁ.m}ﬂ.——

D L e o ey
-~
Q) ‘ ‘

Supporter |
— -

Connector

7FU0O78

Battery
R e T

Control

relay Engine
p control unit
rwﬂ%——“ """ 1 ?W%
1 )

A LfA__T_J L{

Oxygen sensor

TFUO3N

7FU0729

(2) Crank angle sensor signal

This signal obtained using the six outer slits of
the disc is for detecting the crank angle corres-
ponding to each cylinder. The engine control unit
determines the engine speed and the intake air
volume per stroke based on this signal. It also
determines the ignition timing and sends the
ignition coil primary current shut off signal to the
power transistor unit.

OXYGEN SENSOR

Similarly as the engine for Australia, the oxygen
sensor has a platinum heater built in the sensor
element.

This oxygen sensor with the built-in heater has good
oxygen density response even when the exhaust
gas temperature is low.

Therefore, quite quickly after engine start up, it can
provide feedback control of the air-fuel ratio. This
sensor has a dedicated earth lead and is connected
directly to the earth within the engine control unit.
This makes the oxygen sensor output signal highly
reliable, because it is virtually free from the influ-
ence of earth level variations in other components.
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FUEL INJECTION CONTROL

(1) Along with improvements in the TDC sensor and signal.
the crank angle sensor signal, the trigger signal {2) Other controls are basically the same as the
for controlling the fuel injection timing (injector control system used for the current 6G72-SOHC
energization timing) has been changed from the engines.

TDC sensor signal to the crank angle sensor

System Configuration Diagram

Mixture adjusting screw
{(Vanable resistor}
{for GCC and General Export)

Air flow sensor

Barometric pressure sensor

Intake air temperature sensor

Engine Throttle pesition sensor
control

unit

ldle position switch

Top dead centre sensor

fFrolm To fuel tank
uel pump —
n Crank angle sensor
Injector
Ignition switch
Coolant S = 3 —
temperature ===
sensor

Oxygen sensor
O {for Europe and Australia)

TFU03I2
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FUEL INJECTION (INJECTOR DRIVE) TIMING CONTROL
Sequential Injection Timing Diagram

TDC sensor
signal

Crank angle
sensor signal

No. 1 cyiinder

No. 2 cylinder

No. 3 cylinder
No. 4 cylinder

No. b cylinder

No 1 cyhnder TDC signal

No

.6 cylinder

The injector is energized on the exhaust stroke of

No 1TDC /40 2TDC No.3TDC No 4TDC No.5TDC No 6 TDC
4 z
4 / g 7 s ////
A WA W WA W W

Injection

4

each cylinder.

The No. 1 cylinder TDC signal is the reference signal
of the sequential injection. Upon detection of the
compression stroke of No. 1 cylinder from this

F&s iy
Explosion Exhaust % '} Intake Compression
e L2 e
Compression Explosion Exhaust * Intake
| T
Compression Explosion Exhaust %7
hk .
Intake Compression Explosion
F S
Exhaust = Intake Compression Explosion
E .
3
Exhaust Intake Compression Explosion
[> P
2 crankshaft rotations
TFUO736

reference signal, the sequential injection to the

cylinders starts in the order of 5-6-1-2-3-4. Injection

times.

into each cylinder occurs in sync with the crank
angle signal every time the crankshaft rotates two
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IDLE SPEED CONTROL (ISC)

(1) A stepper motor position control feature has {2) Other controls are basically the same as those
been added for more precise idle speed control for the current 6G72-SOHC engines.
when the anti-skid brake system is in operation.
This control is basically the same as that used in
the current 4G63-DOHC engine.

System Configuration Diagram

idle speed Igrition switch-IG

control servo
(stepper motor) Coolant temperature sensor

Fastidle arr valve
Throttle position sensor

Engine coolant / -

- JZ] Crank angle sensor
—— Z i
FA B Vehicle speed sensor (reed switch)
o 5
lﬁ Air conditioner switch
<7 ﬂ
; Barometric pressure sensor
glcéﬁltrlrl\qtake — T Fromar| Engine =
cleaner control Power steernng fluid pressure
<:| <‘:| unit switch
I:Ll | ~— Inhibitor switch <A/T>
Ignition switch-ST
Speed adjusting Intake air temperature sensor
screw (SAS)

Idle position switch

Ignition tming adjustment
terminal

Diagnosis control terminal

Anti-skid brake system
(ABS) control urut

7FUOBG4
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IGNITION TIMING AND ENERGIZATION TIME CONTROL

(1) Along with the improvements of the TDC sensor (2) Other controls are basically the same as those
and crank angle sensor signals, the ignition used for the current 6G72-SOHC engine.
timing control has been changed to the same
control system as the current 4G63 engine.

System Configuration Diagram

Barometric pressure
sensor - J o
Arr flow sensor (AFS) '\_;L !
Coolant temperature Power }
sensor P Engine transistor Ignition coll
> control
unit
Idle position switch

Vehicle speed sensor

(reed switch) ~ Crank angle sensor

o

Ignition switch-ST

B

Inhibitor switch <A/T>

TDC sensor L
Ignition timing Spark plug
adjustment terminal | ¥
Distributor 7FU0915
T (crank angle 120°) IGNITION TIMING CONTROL
BTDC Period T of the crank angle sensor signal is measured and
75° based on this, the time (t) necessary for one degree (1°) of the
gé;?é‘ crankshaft rotation is determined.
sensor t = T/120
signal T .. e C .. . .
! After determining “t”, the ignition timing (T,) is calculated in
h reference to the 75° BTDC signal. After T, time has lapsed
'SJT;‘%O“ ity following the 75° BTDC signal input, the ignition coil primary
puis — current cut off signal is sent to the power transistor.
Time count start —_— T, =t X (75 — 8)
8: an ignition advance angle as calculated by the engine

control unit

FUEL PUMP CONTROL, AIR CONDITIONER RELAY CONTROL, CONTROL RELAY
C%ﬁ;gglé, EGR CONTROL <GCC, GENERAL EXPORT>, PURGE CONTROL
< >

These controls are the same as the current 6G72-
SOHC engine.

AIR FLOW SENSOR (AFS) FILTER RESET CONTROL
See the paragraph on the 4G64 engine (P.1-34).
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SELF DIAGNOSIS SYSTEM

ENGINE WARNING LAMP (CHECK ENGINE LAMP) CONTROL

The components which may cause an engine
warning lamp ilumination are as listed below.

Oxygen sensor

TDC sensor

Air flow sensor (AFS)

Barometnc pressure sensor

Intake air temperature sensor

Ignition timing adjustment signal*®

Throttle position sensor

Injector

Coolant temperature sensor

Engine control unit

Crank angle sensor

*: The engine warning lamp also illuminates if the ignition timing adjustment terminal is shorted to earth when adjusting

the ignition timing

SELF DIAGNOSIS FUNCTION
The diagnosis item are as listed below.

Code Diagnosis item
No.

Major diagnosis contents

DIAGNOSIS
2 Mode

1M Oxygen sensor

Malfunction of the airffuel ratio control system
Open or short circuit in the oxygen sensor circuit

12 Aur flow sensor

Open or short circurt of sensor related circuit

13 | Intake awr temperature sensor

Open or short circurt of sensor related circuit

14 | Throttle position sensor

Abnaormal sensor ocutput

21 Coolant temperature sensor

e Open or short circuit of sensor related circuit
e [Exessive connector contact resistance

22 Crank angle sensor

Abnormal sensor output

23 TDC sensor

Abnormal sensor output

24 | Vehicle speed sensor {reed switch)

QOpen or short circuit of sensor circurt

25 | Barometric pressure sensor

Open or short circuit of sensor related circurt

36* | Ignition timing adjustment signal

Short circurt in ignition timing adjustment signal line

41 Injector

Open circuit In Injector related circuit

— Normal

*- Malfunction code No. 36 Is not stored.
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SERVICE DATA OUTPUT
The available service data output items are as listed NOTE

below.

tems added to those contained in the existing

system are shown In bold characters.

Iltem No Service data item Unit
1" Oxygen sensor output mV
12 Air flow sensor output Hz
13 Intake air temperature sensor output °C
14 Throttle position sensor output my
16 Battery voltage \
17 Mixture adjusting screw (variable resistor) <GCC, General Export> mV
18 Cranking signal (ignition switch — ST) ON — OFF
21 Coolant temperature sensor output °C
22 Crank angle sensor output RPM
25 Barometnc pressure sensor output mmHg
26 |dle posttion switch ON - OFF
27 Power steering fluid pressure switch ON - OFF
28 Airconditioner switch ON - OFF
29 Inhibitor switch <A/T> D2LR — NP
34 Air flow sensor reset signal ON - OFF
36 Ignition timing adjustment mode ON - OFF
37 Volumetric efficiency %
38 Crank angle sensor output (readable at 2,000 r/min or less) RPM
41 Injector dnive time mS
44 Ignition advance angle value °BTDC, °"ATDC
45 ISC stepper motor position STEP
49 Airconditioner relay ON — OFF
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ACTUATOR TESTS
The actuator test items are as listed below.

ltem No. Actuator test item

01 No. 1injector: OFF

02 No. 2 injector: OFF

03 No. 3injector: OFF

04 No. 4 injector: OFF

05 No. 5injector: OFF

06 No. 6 injector: OFF

07 Fuel pump: ON

08 Purge control solenoid valve: ON <Europe>

10 EGR control solenoid valve: ON <GCC, General Export>

OIL LEVEL WARNING SYSTEM <EUROPE>
See the paragraph on the 4G64 engine (P.1-37).
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CONTROL SYSTEM <4D56>
SUPER QUICK GLOW SYSTEM

The new 4D56 engine uses the same super quick
glow system as that used in the current 4D56

engine.
SYSTEM BLOCK DIAGRAM

Glow plug
(voltage measurement circuit)

Ignition switch—|G

Igrition switch—ST

Alternator L terminal

Coolant temperature sensor

CONTROL SYSTEM DIAGRAM

Glow

ESBMDAC

Glow-control unit

Quick preheating control

Glow plug
(constant current circurt)

% Glow plug temperature detection

e Stabilized preheating control
e After-glow control

Glow plug relay 1

Glow plug
relay 1

Glow-control unit

Glow plug relay 2

Dropping plug
resistor relayzj

&h | &h

—e

|
i
| L

Stabilized
preheating

-

Quick

—
(L Voltage

_detection

\
Con-
stant
current

—

/

Y Vi

A
Engine coolant
temperature sensor

preheating ! f
l Glow plug

Charging lamp

ON

2=

Alternator

Engine

Battery

Ignition switch

DFU0025
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AUTO GLOW SYSTEM

The auto glow system is the same as that used in

the current 4D56 engine.
SYSTEM BLOCK DIAGRAM

Ignition switch—IG

Glow-control unit

Ignition switch=ST

(1] Preheating control
® Preheating control before start
e Stabilized preheating control

Alternator L terminal

e After-glow control
[2] Preheat indicator lamp control

Coolant temperature sensor

[3] Startindicator lamp control

Glow plug relay

Preheat indicator lamp (red)

Start indicator lamp (green)

CONTROL SYSTEM DIAGRAM

Glow control
Glow plug unit
relay
vl
L
_LL_ Preheat indicator
— lamp {red)
-’ Start indicator
- J lamp (green)
Charging
] warning lamp
vy
Qﬁ Engine coolant
Giow plug temperature sensor y ON
e ST | ::/\ )
Ignition
— + switch
Alternator
-
Engine %/ Battery

DELOO27
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ACCELERATOR LEVER CONTROL WHEN ANTI-SKID BRAKE (ABS) IS IN OPERATION

When ABS is operating, this new function controls
the accelerator lever, opening it a little to increase
the amount of fuel injected (equivalent to that

amount injected when the engine runs at 1,900

CONTROL SYSTEM DIAGRAM

ABS control unit

Fusibie fink

T

P

NP‘

Motor
OFF| relay

>____..__
=
0
Y Y Pumpmotor

r/min with no load). This limits wheel lock due to
excessive engine braking effects and thereby impro-
ving the ABS performance.

Accelerator lever
CLOSE «> QPEN

.

Mk
1 o0

Accelerator
opener solenoid
valve No 2 (for ABS)

Oo0oco

B chamber

c 00000

yd
p —

Accelerator

opener

Igniticn
Vehicle speed relay switch
OFF
Power ( shy .1’\\
supply ) i ON
— < ON m|ddga £\ Air __+
spee po—
ON<OFF OFF low speed Eglg\t/iltloner 4 :
=
Y Battery
_I_ Vehicle speed
—— o] sensor {reed Dual
Achamber [ - switch) . pressure
= switch
Vacuum
[ pump Alternator N
o0 l;
A4
OFF A
OiN s
o At conditioner

: Y

Accelerator opener
solenoid valve No. 1
(for air conditioner)

compressor

DFUOOD76
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Accelerator Opener External View

Accelerator opener
adjusting screw (ABS)

Accelerator
lever

The ABS control unit turns ON the motor relay to
supply the motor drive power to the pump motor
when the ABS Is in operation. It also supplies the
power 10 accelerator opener solenoid valve No. 2
(for ABS). The vehicle speed relay has its inside
power transistor turned ON only when the vehicle
speed as detected by the vehicle speed sensor
(reed switch) is at either middle or high speed
[approx. 24 km/h (15 mph) or more]. Therefore,
when the vehicle is driven at middle or high speeds
while the ABS is operating, accelerator opener
solenoid valve No. 2 is turned ON to introduce the
vacuum produced by the vacuum pump to chamber
B of the accelerator opener.

Accelerator
opener

N=

DFU0077

This makes the accelerator lever open a little {to the
position equivalent to when the engine is running at
1,900 /min with no load), thereby preventing
excessive engine braking effect. In other cases, this
valve remains OFF, introducing atmosphere into
chamber B of the accelerator opener.

When the air conditioner compressor is operating,
accelerator opener solenoid valve No. 1 (for air
conditioner) is turned ON, introducing the vacuum
into chamber A of the accelerator opener. This
makes the accelerator lever open a little (to the
position equivalent to when the engine is running at
900 r/min under the compressor load), thereby
securing air conditioner performance.

OIL LEVEL WARNING SYSTEM <EUROPE>

See the paragraph on the 4G64 engine (P.1-37).
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EMISSION CONTROL SYSTEM <4G64>

The system used s basically the same as one used
in the current 4G6 engine.

EMISSION CONTROL SYSTEM DIAGRAM

Canister

OFF <> ON

Air cleaner

Intake e 0
alrr

S
5 e
2
—

Fuel tank —=—— =—

I

Purge control
solenoid valve

— =~ :-
Fuel L
Injector

Oxygen sensor |

E:; o

Catalytic converter

—= -=—— Fuel pump

BEMC344

ESBNAAE
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EMISSION CONTROL SYSTEM <6G72> ESBNAAF

The system used is basically the same as one used MONTERQO models.
in the 6G72-SOHC engines in the current PAJERQO/

Applicable destination
System Remarks
Europe| GCC |[General Export| Australia
Crank case ventilation system X X X X
Evaporating emission control X X - X Electronic control type <Europe>
system Vacuum control type <GCC,
Australia>

Catalytic converter X - - X Three-way catalyst
Air-fuel ratio closed loop control X - - X Oxygen sensor signal used
Exhaust gas recirculation system - X X - Electronic control type

EMISSION CONTROL SYSTEM DIAGRAM

Canister
<Europe> ’

(U
T

OFF == ON
Purge control
,_P solenold valve
J

e

To - . From
fuel tank Fuel mjector fuel pump

f

() ()
Positive crankcase

ventilation valve

Oxygen sensor

Three-way catalytic
converter

7EMO0S7
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<GCC, General Export> EGR control Canister
solenoid valve (for GCC)
ON o OFF O

e -

g
To - From
fuel tank Fuelmjector - I!‘ fuel pump
3 T T
\\ =|Iml=
Vil v grn
?1 1-0‘ Positive crankcase
\ ( "‘ ( velnnlatlon
‘ valve
(R e
= 7EMO174
Carister
<Australia> O
A
- .
To From
fuel tank ~* - fuel pump
_% Positive crankcase
) e ventilation valve
\.']\
Oxygen sensor
y -
Three-way catalytic

converter TEMO2%7
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EMISSION CONTROL SYSTEM <4G54>

The system used is basically the same as one used

in the current 4G54 engines.

E9BNDAD

Applicable destination

System Remarks
GCC General Export Australia
Crankcase ventilation system X X X Closed system
Evaporative emission control X - X Purge control valve
system E vacuum control type
Catalytic converter - - X Oxidizing catalyst
Secondary air supply system - - Reed valve type with control valve
Exhaust gas recirculation (EGR) X - Vacuum regulate type
system
Fuel shut-off device at deceleration - - X Controlled by vacuum switch
and engine speed sensor
Intake air temperature control - X X Vacuum control type
system {Cold climate
areas)

|dle compensator X X X Bimetal type
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EMISSION CONTROL SYSTEM DIAGRAM
<GCC, General Export>

<General export and
cold chmate areas>

Thermo valve

Vacuum motor
: (Thermo sensor)  |dle compensator

3 2 =
Coldar = 2 From canister

Air control {}l Purge control

valve Pre-heated S valve [PCV) l

ar W

<GCC>

EGR valve

°

o °

o [~<GCC>

Vacuum
regulator valve

Thermo valve

Distributor

=

SEM00S8



ENGINE — Emission Control System <4G54>

1-58

6S00W3S dwind Joje1s)aoge Aselixny 191I2AU0D DIARIED)

jomngusiq

BA|RA
BAjeA SMeAYO3 u 3¢ 1USA Mmog ~
lo1e|nba. o X
WINN2EBA o - d
NO <430 { "(oyms
winnoe 3
191SIUBD O
WIB1SAS MOJS 10} i
abessed |an4 anjea
-N—
10Suas paads { AeeQ aAleA paay
suibuz anjea
pIOUB|OS fae =
- 2 jan4
= lie R
1 e YT ~)~ poreay-aig  OAEA EYSN
youms uoniubi (ADd) onjen -t -—-- @ |0J3uU0d jonuod Jie
ﬂ e J * Iy Alepuooag
abing
le
Ja1siued wol A___ < poj
Jojesuadwiod (osuss ouwiay|) —2 2
a|p| BAIRA OULIBY | 10JOW WNNJeA
- J)

<elensny>



ENGINE — Auto-cruise Control System

1-59

AUTO-CRUISE CONTROL SYSTEM

By using the auto-cruise control, the driver can drive
at the speed he likes [in a range of approximately 40
— 200 km/h (256 — 124 mph)] without depressing the
accelerator pedal.

Control system

The throttle position sensor (TPS) signal 1s used in
addition to the conventional vehicle speed sensor as
the input signal to bring about the following im-
provements in control.

(1) The amount of actuator control vanes according
to vehicle speed and throttle opening not only
for an expansion of conformity to differences in
engine output but also for better response.

SYSTEM BLOCK DIAGRAM
<CONTROL SYSTEM>

E9BKAAF

(2) On A/T 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-speed.

Actuator system
The actuator system consists of the motor-driven
vacuum pump, actuator and intermediate link. The

vacuum pump and actuator are in different loca-
tions.

Throttle position Vehicle speed *
Main switch sensor®’ sensor OD switch *?
rF---—=—=-=—===== 1
i Cancel system [
| |
I
Control switch I Stop lamp switch :
® SET switch | 1
® RESUME switch I |
e CANCEL switch | | Clutch Inhibitor | 1
| | switch switch )
- 1| <MT> <AT> ||
Idle switch *! I }
LI —r——1
| )

<ACTUATOR SYSTEM>

Control unit

Vacuum pump assembly

Diagnosis output
terminal

OD relay

Actuator

Auto-cruise control indicator
lamp (in combination meter)

Intermediate link

Throttle valve

NOTE
*, <3000>
*2- <3000-A/T>

03E0007
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COMPONENTS AND FUNCTIONS

Intermediate link

Vehicle speed sensor

Main switch

03E0032

Control unit
Motor-driven vacuum Actuator 03E0048
pump assembly
03E0002
Components Function

Vehicle speed sensor It generates a pulse signal proportional to vehicle speed (revolving
speed of the transaxle output gear)

Control unit It receives signals from the vehicle speed sensor and each switch,
and uses a micro-computer to control all functions of the auto-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 ntermediate
Iink to the set opening.

Main switch Switch for cruise control power.

Control SET (COAST) switch Vehicle speed Is set with the SET (COAST) switch and RESUME

switch : (ACCEL) switch.

RESUME (ACCEL) switch

CANCEL switch It1s used to cancel the setting pf the cruise speed.
Cancel Stop lamp switch It outputs a signal to cancel cruise control.
system

Clutch switch <M/T>

Inhibitor switch <A/T>

Throttle position sensor (TPS)* it generates an analog voltage proportional to throttle opening.

ldle switch* Based on the value of TPS voltage when the idle switch goes from
ON to OFF, 1t varies TPS voltage to compensate for fluctuations.

Diagnosis output terminal If the multi-use tester or a voitmeter 1s connected, diagnosis and

input check codes from the control unit can be read.

Auto-cruise control indicator lamp

It1s in the combination meter and lights up when the auto-cruise
control is functioning.

NOTE
*: <3000>
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AUTO-CRUISE CONTROL UNIT

The control unit is made up of the input interface
circuit, micro-computer, constant voltage power
supply circuit, micro-computer monitor circuit and
output interface circuit. Signals from the vehicle
speed sensor, throttle position sensor <3000> and
each switch are input into the control unit. it

CONTROL LOGIC AND BLOCK DIAGRAM

Auto-cruise control urit

NOTE

Cancel system

processes them according to the program in the
micro-computer memory and outputs control sig-
nals to the actuator. It also outputs system self-
diagnosis results and conditions of input signals to
the diagnosis output terminal.

Input interface circuit

r_ _—— =
\Slggé%e Vehicle speed
sensor ! monitor circuit
Control switch | | 1
SET (COAST) Vehicle
speed set
circuit
CANCEL
L
=== -
| |
[| Stoplamp :
1] switch I
| !
| I Cancel
[ Isrw:g;w?*r | el SIgnal input
| <A/T> Ll circuit
: Clutch :
| switch* '
g <MMT> |
L J
|
1
|
Throttle
e Throttle
position n porsmon
sensor R onSor
dle signal Input
switchl circurt
<3000> |

—

I

)

Micro-computer

* mark indicates the conventional same structure used forr:nerly.
NC: Normally Closed.

Battery IG1 1G2
{ L
Constant
voltage power
supply circunt Main
{battery back-up) ™ switch
¥
Micro-
computer
monitor
circuit
Qutput interface
circurt
Stop lamp )
switch (NC
Actuator output
monitor circuit L—o~
Actuator
drive circuit
1 Motor-dniven
Cancel vacuum pump
condition assembly
hold circuit
Auto-cruise
control
Indicator
Auto-cruise lamp
control indicator £ ;6§l -4
lamp drive circuit oS
OD-OFF switch
<3000-A/T>> {NC)
OD-OFF signal T—0
output circuit
Dia Diagnosis
gnosis -{] output
output circurt terr?winal
- OD relay
03E0008
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SET (COAST) SWITCH FUNCTION
SET

When driving within the range of the limit vehicle
speed [approximately 40 — 200 km/h (25 — 124
mph)], it makes vehicle speed set when the SET
switch is turned from the on-position to the off.
After that, it controls the actuator for cruise-

COAST

When the SET switch is turned to the on-position
during auto-cruise control the throttle i1s fully closed
while the SET switch is the on-position, the vehicle
decelerates due to the engine brake and then the
vehicle speed when the SET switch is turned to the
oft-position is taken as the new set speed for
auto-cruise control. The COAST function can de-

RESUME (ACCEL) SWITCH FUNCTION
RESUME

If the cruise-controlled driving speed is canceled by
the cancel system (refer to the item mentioned
below) during auto-cruise control, the vehicle speed
set before the cancellation resumes when the

ACCEL

When the RESUME switch is turned to the on-
position during auto-cruise control, it continues
acceleration while the switch i1s in the on-position,
the vehicle speed when the switch is turned to the
off-position is taken as the new set speed for
auto-cruise control. Vehicle can be accelerated to

CANCEL FUNCTION

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

When CANCEL switch is in on-position.
When the stop lamp switch 1s ON.

When the clutch switch is ON <M/T>.
When the inhibitor switch 1s in neutral <A/T>.
When vehicle speed is below the low speed
limit speed [approximately 40 km/h (25 mph)].

HIGH SPEED LIMIT FUNCTION

Cruise-controlled driving 1s not possible at vehicle
speeds exceeding the high speed limit speed
[approximately 200 km/h (124 mph)]. If the SET
switch is turned to the on-position when vehicle
speed exceeds the high speed Iimit speed, 200

controlled driving at that speed. However, if the SET
switch is turned from the on-position to the off in
the range over the high speed limit speed [approx-
imately 200 km/h (124 mph)], the high speed IImit
speed is taken as the set speed.

celerate until the low speed limit speed [approx-
imately 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
memory as the set speed.

RESUME switch is turned from the off-position to
the on in the speed range over the low speed limit
speed [approximately 40 km/h (256 mph)] to control
the cruising speed.

over the high speed limit speed {approximately 200
km/h (124 mph)] by the ACCEL function but after
the RESUME switch is turned to the off-position, it
decelerates to the high speed limit speed to control
the cruising speed.

® When vehicle speed falls more than 15 km/h (9
mph)} from the speed in memory.

® When, during RESUME functioning, vehicle
speed again falls more than 15 km/h (9 mph)
after resuming to the memorized vehicle speed
minus 10 km/h (6 mph) and over.

® When vehicle speed changes suddenly (0.5G or
more).

® When the stop lamp switch input wire is broken.

km/h {124 mph) is put into memory. At this time,
when the accelerator pedal is released to decelerate
{under high speed limit speed), the cruise control
functions to control cruising at 200 km/h (124 mph).
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FAIL-SAFE FUNCTION

When the following conditions exist, current to the the cruise control is canceled.

mator-driven vacuum pump assembly is cut off and

more [when vehicle speed exceeds approximately 40 km/h (25 mph)]

Condition When only main Driving with
switch 15 ON auto-cruise control
When SET, RESUME or CANCEL switch 1s turned to the X X
on-position continuously for 60 seconds or more
When there is some abnormality in the hold circuit, system becomes X X
cancel condition
When a disagreement between the motor-driven vacuum pump drive X X
signal and valve drive signal occurs,
When there 1s a fallure* in the TPS or dle switch <3000> X X
When vehicle speed signal i1s not input continuously for 0 1 second or — X

NOTE

The * mark means that the condition in which the TPS output voltage 1s 1 5V or over with the idle switch ON or 0.2V or

less with the idle switch QOFF continues for 4 seconds or more,

OVERDRIVE RELEASE FUNCTION <3000-A/T>

When actual vehicle speed falls approximately 7 is released for a fixed amount of time to return to

kmv/h (4 mph) or more below the set vehicle speed the set speed in a short time.

when in overdrive or during cruise driving, overdrive

TIONS

~— D|agn05|s NOTE

terminal

SELF-DIAGNOSIS

When the auto-cruise control 1s canceled without intervention
by the driver, the cause can be found out in the foilowing way.

(1) Turn the ignition switch and main switch ON.

terminals are disconnected.

(2) Connect the multi-use tester or a voltmeter to the diagnosis
terminal and read the output codes.

SELF-DIAGNOSIS AND INPUT CHECK FUNC-

\ Contents of diagnosis stay in memory until ie battery
" 16E0200

(3) By comparing the output codes that are read out with the
chart below, 1t is possible to find the cause of the
cancellation in each system.



1-64

ENGINE — Auto-cruise Control System

Diagnosis Code NO.

Qutput code No. Contents of trouble
11 Trouble related to actuator drive output
12 Trouble related to vehicle speed signal
15 Control switch trouble
16 Trouble in control unit, etc.
17 TPS or idle switch trouble <3000>

Cancellation of Diagnosis Codes

Diagnosis codes stay iIn memory until the battery

terminals are disconnected but they can be can-

celed without disconnecting them by going through

the following procedures;

(1) Turn the ignition switch ON.

(2) With the SET switch to the on-position, turn the
main switch ON and then turn the RESUME
switch on within one second. (This makes 1t

INPUT CHECK FUNCTION

The input check function can be used to check

whether the input signal 1s normal when there is

some trouble related to the auto-cruise control, such

as the auto-crutse control cannot be set.

(1) Connect the multi-use tester or a voltmeter to
the diagnosis terminal.

ready for input check.)

(3) Turn the SET switch and stop lamp switch to the
on-position at the same time and keep them the
position for five seconds or more.

(4) Use the multi-use tester or a voltmeter to
confirm that the diagnosis codes have been
canceled.

{(2) Turn the ignition switch ON.

(3) With the SET switch to the on-position, turn the
main switch ON and then turn the RESUME
switch on within one second to make input
check possible. Perform each input operation
and read the codes.

circuit normal

Output Input operation Operation Output Input operation Operation
code check judgement | code check judgement
21 SET switch on SET switch 26 | Turmn the foliowing Switch circuit

mentioned on left
normal

switches ON
o Clutch switch <M/T>
® [Inhibitor switch <A/T>

22 RESUME switch on RESUME switch

circuit normal

27 CANCEL switch on Cancel switch

circutt normal

Stop lamp switch
circuit mentioned

23 | Stop lamp switch on

28 | TPSvoltage 1s over 1.5V TPS circuit normal
{Depress accelerator pedal

more than half) <3000>

If code No. 24
can be confirmed,
vehicle speed
sensor 1s normal.

24 Driving at 40 km/h (25 mph)
or more

29 Idle switch OFF
(Depress accelerator pedal.)
<3000>

Idle switch circuit
normal

If code No. 25
can be confirmed,
vehicle speed
sensor 1s normal.

25 | Dnving at 40 km/h (25 mph)
or lower.

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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MOTOR-DRIVEN VACUUM PUMP ASSEMBLY CONSTRUCTION

The motor-driven vacuum pump assembly consists
of a diaphragm type vacuum pump driven by a DC
motor and two solenoid valves (control valve and
release valve), and the rotations of the DC motor are
varied to 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
pump operating chamber, the intake valve 1s OPEN
and the discharge valve is CLOSED so the air in the
negative pressure line is sucked into the pump
operating 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 i1s

Negative pressure line

Plunger

Return spring

Control valve {on)
Release valve (off)

Pump operation chamber

Negative pressure Iine

OPEN and the intake valve is CLOSED, releasing the
air in the pump operating chamber to the atmos-
phere. In this way, the negative pressure is gener-
ated by sucking the air in the negative pressure line
Into the pump operating chamber and releasing the
air in the pump operating chamber to atmosphere.
When no current flows in the solenoid coil, the
solenoid valve plunger set In the negative pressure
line 1s returned by the return spring, the line hole in
the core opens and the negative pressure line is
opened to the atmosphere.

When current flows In the solenoid coil, the coil is
energized to pull the plunger, the line hole in the
core is closed and the negative pressure line Is cut
off from the atmosphere.

Intake valve
Discharge valve

Diaphragm
Air hole

/

7 DC motor
74
: o / )
l ] Rod
al,
1 | - /—; ‘i i q“ ¥ j
v / / i\@
Coll Eccentric cam
Core

OINODE?
Arrow { ===} Air flow
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ACTUATOR CONSTRUCTION

The actuator consists of the diaphragm, case, cover
and return spring, etc. Negative pressure is used in
the negative pressure chamber formed by the
diaphragm and case, and the diaphragm moves in
the direction to pull the auto-cruise control cable
when negative pressure increases. Also, when

Return spring Diaphragm

negative pressure decreases, the diaphragm is
moved by the force of the return spring to loosen
the auto-cruise control cable. In this way, the
throttle valve is opened and closed by the increase
and decrease in the negative pressure sent to the
negative pressure chamber.

Cover

/ Plate (installation of mner cable)

—

~

\
Nipple \

To motor-driven vacuum pump

—)

Bracket (installation of outer cable)

= To throttle

Case

Negative pressure chamber

01NOOGS

MOTOR-DRIVEN VACUUM PUMP ASSEMBLY 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

ACCELERATION MODE

Current flows to the DC motor, control valve and
release valve. The vacuum pump is operated by the
DC motor, the control valve and release valve are
closed and the negative line is cut off from the
atmosphere.

HOLD MODE

No 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 pres-
sure is added; since both the control valve and
irelease valve are closed and the negative pressure

DECELERATION MODE

No current flows to the DC maotor 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 re-

RELEASE MODE

No current flows in the DC motor, control valve and
release valve. The line holes in the release valve
core and control valve core are open and air flows
into the negative pressure chamber of the actuator.

vacuum pump assembly are turned on or off by the
control signal from the control unit and have the
following operation modes.

The negative pressure generated by the vacuum
pump is used in the negative pressure chamber of
the actuator and the diaphragm moved in the
direction to pull the auto-cruise control cable to open
the throttle valve and accelerate the vehicle.

line is cut off from the atmosphere, negative
pressure is not reduced. Consequently, the di-
aphragm does not function and the throttle valve is
held in a fixed position.

duced. The diaphragm is returned by the force of
the return spring to loosen the autc-cruise control
cable to close the throttle valve and decelerate the
vehicle speed.

As a result, the diaphragm is returned quickly by the
force of the return spring to the initial condition, the
throttle valve moves in the closing direction and the
auto-cruise control is canceled.
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Control
valve

Vacuum hose

Negative pressure Actuator

Release valve

-—

To throttle
valve

Operation DC motor Scolenoid valve
modes

Control valve | Release valve
Acceleration Flow Closed Closed
Hold Not flow Closed Closed
Deceleration Not flow Open Closed
Cancel Not flow Open Open

01NOO62

INTERMEDIATE LINK STRUCTURE

<LH drive vehicles with MPI>

Link (C)

’ To accelerator pedal
To actuator

5 To throttle valve

Link (A) Link (B) 03E0010

<LH drive vehicles with diesel engine>

Link {C)

Toactuator ¢y

» To accelerator pedal

03E0009
Link {A) Link (B}
<RH drive vehicles>
—_— —_
To accelerator pedal ) \\\ Link {C)
- (Rags A

Y

g e ‘ To throttle valve

Link (B)

* To actuator

Link (A

i 03E0005
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<LH drive vehicles with MPI>

Link (C)

Link (A)
Link (B)

03E0041

<LH drive vehicles with diesel
engine>

Link (A}
<RH drive vehicles>

03EQ039

03E0037

<LH drive vehicles with MPI>

Link {A) Link (B)

03E0042

<LH drive vehicles with diesel
engine> nk(C) Link (B)

03E0040

AUTO-CRUISE CONTROL DRIVING

The actuator operates, 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 time, link {C) on the accelerator
pedal side does not rotate so the accelerator pedal does not
move but remains in its usual position.

ORDINARY DRIVING

When the accelerator pedal is depressed, its cable is pulled to
rotate the link (C). As a result, the link (B) on the throttle valve
side rotates, opening/closing the throttle valve. At this time, the
link {A) on the actuator side will not rotate.
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<RH drive vehicles>

Link (A) -

~, Throttle position sensor
§/<(W|th built-in idle switch)
S\
J

Engine
control
unit

Throttle Idle
position switch
sensor p
[ P
ort $ O

Auto-
cruise
control

unit Throttle position sensor
signal input circuit

07F0009

THROTTLE POSITION SENSOR (TPS) <3000>

The throttle position sensor is also used for engine control and
it sends the degree of opening of the throttle valve to the
control unit as an output voltage.

IDLE SWITCH <3000>

The idle switch is built into the throttle position sensor. Based
on the value of the TPS voltage when the idle switch is turned
from ON to OFF, the control unit compensates variation and
fluctuations of the TPS voltage.
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Tallamp Ignition
relay switch (IGy)

Main switch

OFF s ] 0N a_|_AON
Neutral| OFF [Neutral

Relay \
iLL 7 'l IND
® [ | é) Eroes

circuit

/

To auto-
To cruise
rheostat control =
unit

0TNOOD22

Taillamp  Ignition
relay switch {IG,)

Main switch

OFFa 130N o f%ON
OFF TNeutral

Relay ﬁ
@) [{j‘ :;\[(Ti:gator

To

rheostat To auto- =
cruise
control
unit

OTNOO23

AUTO-CRUISE CONTROL SWITCH
MAIN SWITCH

The main switch is the power switch for the control unit and 1t
uses a system as shown in the figure so it automaticaliy returns
to the neutral position. If the ignition switch 1s turned OFF with
the main switch ON (indicator lamp illuminates), the main
switch also goes OFF at 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 S,
and S, both go ON, current flows to ignition switch <I1G1>, S,,
relay (coil side), indicator lamp and earth, and the relay inside
the main switch is not only turned ON but the indicator lamp
also lights up. As a result, power I1s supplied to <IG1>, relay
(contact side) and the control unit. When the main switch 1s
released, the main switch returns to the neutral position and
switch S, goes OFF but, since switch S, is ON, current flows to
<IG1>, relay (contact side), switch S,, relay (coll side), the
indicator lamp and earth, the ON condition of the relay is
maintained and even if switch S, goes 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)

If the main switch Is pressed to the OFF side, the power is not
supplied to the relay coil in the main switch since both S, and
S, switches are OFF, the relay in the main switch goes OFF,
and the power supply to the control unit 1s not only cut off but
the indicator tamp also goes out.

WHEN THE IGNITION SWITCH IS TURNED OFF (WHEN THE
MAIN SWITCH IS ON)

If the ignition switch 1s turned OFF when the main switch Is
ON, the relay inside the main switch goes OFF and the main
switch does not go ON but remains OFF even If the ignition
switch 1s turned ON again.



ENGINE — Auto-cruise Control System 1-71

Ignition switch <ACC>
ACC —e—t—g—sg

O Rzi
RESUME
switch

CANCEL
switch |

To
auto-cruise

SET | control

wiich

unit

1 .

\Rl ¥

— — — —

0INOOGS

To main switch To junction block

NO Stop lamp

|Nc
_______ switch
OFF ¢e0N OFF*foN

Motor-driven
vacuum pump

assembly
\_JP__,
Auto-
?'E cruise
~ ¥ .
v ] control
et unit

NO: Normally opened

NC. Normally closed

O01N0O105

03E0015

CONTROL SWITCH

The resistance value inside the switches is varied for each
switch and the auto-cruise control is controlled by outputting
the different signals to the auto-cruise control unit.

CANCEL SYSTEM

The switches constituting the cancel system are the stop lamp
switch, clutch switch <M/T> and inhibitor switch <A/T>. If
the contacts of any of these switches close, the auto-cruise
control 1s canceled.

Stop Lamp Switch

A single unit 4-pole type stop lamp switch for the stop lamp
(NO} and auto-cruise control (NC) 1s used for the stop lamp
switch to improve the reliability of the cruise control cancel
function. When the brake pedal 1s depressed, the auto-cruise
control (NC) contact in the lamp switch is opened, power to the
motor-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 because the stop lamp (NO)
contact closes and cruise control driving is canceled.

Clutch Switch <M/T>

The construction and operation of this switch are the same as
that used in GALANT models.

Inhibitor Switch <A/T>

The starter switch also works as the inhibitor switch. When the
selector lever is positioned at “N” during auto-cruise control
driving, current flows from the control unit to the inhibitor
switch to the starter to earth. As a result, the cancel signal is
sent to the microcomputer, cancelling the auto-cruise control
dniving.
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CLUTCH

The clutch adopted is of the dry single disc type with

diaphragm spring.

The clutch is hydraulically controlled on all models.

E9CBAAE

SPECIFICATIONS
Vehicles for Europe
Engine 2400 2500D 3000
Clutch control Hydraulic type Hydraulic type Hydraulic type
Clutch disc type Single dry disc type Single dry disc type Single dry disc type
Clutchdiscsize mmi(n} | 226x150(8.9x59) 225x150(8.9x5.9) 240x160(9.4x6.3)
Clutch cover type Diaphragm spring Diaphragm spring Diaphragm spring
strap drive type strap drive type strap drive type
Clutch cover 460{1,014) 550 (1,213) 550 (1,213)
set load kg (Ibs.)
Clutch master cylinder
[.D. mm(in.) | 1587 (5/8) 15.87 {5/8) 15.87 (5/8)
Vehicles for General Export
Engine 2600 2500D without 2500D with 3000
turbocharger turbocharger

and inter-cooler

Clutch control

Hydraulic type

Hydraulic type

Hydraulic type

Hydraulic type

Clutch disc type

Single dry disc type

Single dry disc type

Single dry disc type

Single dry disc type

240x160(9.4x6 3)

Clutch disc size mmi(in) | 225x150(8.9x59)| 225 x150(8.9x5.9) | 225 x 160 (8.9x 5.9)
Clutch cover type Diaphragm spring Diaphragm spring Diaphragm spring Diaphragm spring
strap drive type strap drive type strap drive type strap drive type
Clutch cover 460 {1,014} 410(904) 550(1,213) 550 (1,213)
set load kg (Ibs.)
Clutch master cylinder
1.D. mm {in.) | 15.87 (5/8) 15 87 (5/8) 15.87 (5/8) 15.87 (5/8)
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Vehicles for GCC

Engine 2600 2500D 3000

Clutch control Hydraulic type Hydraulic type Hydraulic type

Clutch disc type Single dry disc type Single dry disc type Single dry disc type

Clutchdiscsize  mm{n.) | 226x 150(8.9x 5.9) 226x160(89x56.9) 240x 160 (9.4 x6.3)

Clutch cover type Diaphragm spring Diaphragm spring Diaphragm spring

strap drive type strap dnive type strap drive type

Clutch cover 460 (1,014) 550(1,213) 550(1,213)

set load kg (ibs.)

Clutch master cylinder

|.D. mm {in.} | 15.87 (5/8) 15.87 (5/8) 15.87 (5/8)

Vehicles for Australia

Engine 2600 2500D with 2500D with 3000

turbocharger turbocharger

and inter-cooler

Clutch control

Hydraulic type

Hydraulic type

Hydraulic type

Hydraulic type

Clutch disc type Single dry disc type | Single dry disc type | Single dry disc type | Single dry disc type
Clutch disc size mm{in.) [225x150(8.9x5.9)|226x150(8.9x59)[2256x150(8.9x5.9) | 240x 160(2.4x6.3)
Clutch cover type Diaphragm spring Diaphragm spring Diaphragm spring Diaphragm spring
strap dnive type strap drive type strap drive type strap drive type

Clutch cover 460 (1,014) 500 (1,103) 550 (1,213) 550(1.213)
set load kg (Ibs.)
Clutch master cylinder

1.D. mm (in) | 156.87(5/8) 15 87 (5/8) 15 87 (5/8) 15 87 (5/8)
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CLUTCH CONTROL

The clutch control is composed of the clutch pedal,
the clutch master cylinder, the clutch pipe, the
release cylinder, etc.

The push rod of the clutch master cylinder has a
rubber damper which damps the vibration from the
transmission and improves the feeling at pedal
operation.

L.H. drive vehicles
<2400, 2500D, 2600>

Clutch master

Pedal support Clutch pipe

bracket
Clutch pedal Clutch release
cylinder
Rubber damper Clutch

pedal

08E0010

Clutch
hose

Clevis pin
0BE0016

Plastic
bushing

Push rod

R.H. drive vehicles
<2500D, 2600>

Clutch master
cylinder

Clutch pipe

Pedal support
bracket

Clutch hose
Clutch pedal

08ECO11
Clutch release

cylinder
Clutch hose

<2500D with
turbocharger>

Clutch master
cylinder

o
'//Elutch release

-
<2500D with turbocharger
and inter-cooler, 3000>

The clutch pedal of the 25000 with turbocharger,
2500D with turbocharger and inter-cooler, 3000 has
a compression type turnover spring, which reduces
the pressure required to operate the pedal.

The clutch switch for the auto-cruise control system
has been equipped at the pedal support bracket.

<2500D with turbocharger
and inter-cooler, 3000>

Clutch pipe

= &99\ ,
T / @.,«Q Clutch switch

Pedal support
bracket

Clutch hose 08E0009

<2500D with turbocharger, 2500D with
turbocharger and inter-cooler, 3000>

Clutch switch
Clutch master
cylinder

Pedal support
bracket
Clutch pipe

Turnover spring Clutch pedal

08E00D12

Clutch
pedal

Rubber damper
AN

HT

;|

Clevis pin
08E0016

Plastic

Push rod bushing
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08E0QQ14

TURNOVER SPRING

The turnover spring works as an aid to pedal depression by Iits
tension when the clutch pedal 1s depressed.

{1) When the pedal is free, the spring force acts in the direction
of F so that its component F: acts to force the pedal toe
surface toward the dnver.

(2) As the pedal 1s depressed, it rotates clockwise with the
fulcrum (c) about the fulcrum {a). When the mowving fulcrum
{c) moves beyond the line connecting the fixed fulcrums (a)
and (b), component F: acts to force the pedal toe surface
down, thereby reducing necessary depression effort.

{3) When the pedal i1s released, the reaction force from the
master cylinder pushrod 1s transmitted to the pedal, which
overcomes F2 so that the pedal moves back to the intial
position.
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MANUAL TRANSMISSION

There are two manual transmission versions used

on the new PAJERO/MONTERO models: V5MT1

and V5M21. These transmissions inherit the super-

ior characteristics of their predecessors and incorpo-

rate several improvements in their transmission and

transfer sections for higher performance, greater

reliability, easier control and a quieter nde.

The principal improvements include:

(1) Improvements have been added to a part of the
drivetrain and the synchronizers of the VoMT1
transmission for greater reliability and easier

(2) Utilizing the newly-developed transfer with a
built-in centre differential, the new VoMT1 trans-
mission features the “Super Select 4WD" sys-
tem which allows the driver to select any of four
avallable driving modes and also to select either
2WD or 4WD when driving thanks to the front
axle synchronization mechanism.

(3) The part-time 4WD transfer version also has
several iImprovements in the gearshift control
mechanism, transfer case, transfer powertrain,
etc., which all contribute to higher reliability and

control. a quieter rnde.
SPECIFICATIONS
Vehicles for Europe
Engine 2400 2500D 3000
Transmission model VEM21 V5MT1
Drive system Part tme 4WD Super select 4WD

Transmission type

5 forward speed, one reverse, constant mesh

Gearratio
1st 3967 3918
2nd 2.136 2.261
3rd 1.360 1.395
4th 1.000 1.000
5th 0.856 0.829
Reverse 3.578 3.925
Transfer type 2 speeds, constant mesh
Centre differential Not provided Provided
Gear ratio
High 1.000
Low 1.925
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Vehicles for General Export

Engine 2600 25000 without 25000 with 3000
turbocharger turbocharger
and inter-cooler
Transmission model V5M21 VEMT1
Drive system Part time 4WD Super select 4WD

Transmission type

5 forward speed, one reverse, constant mesh

Gear ratio
1st 3.967 3.918
2nd 2.136 2.261
3rd 1360 1.395
4th 1.000 1.000
5th 0.856 0.829
Reverse 3.578 3.925
Transfer type 2 speeds, constant mesh
Centre differential Not provided Provided
Gear ratio
High 1.000
Low 1.925
Vehicles for GCC
Engine 2600 2500D 3000
Transmission model VeM21 V5MT1

Drive system

Part time 4WD

Super select 4WD

Transmission type

5 forward, one reverse, constant mesh

Gear ratio
1st 3.967 3918
2nd 2136 2.261
3rd 1.360 1.395
4th 1.000 1.000
5th 0.856 0.829
Reverse 3.578 3.9256
Transfer type 2 speeds, constant mesh
Centre differential Not provided Provided
Gear ratio
High 1.000
Low 1925
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Vehicles for Australia

Engine 2600 25000 with 25000 with 3000
turbocharger turbocharger
and inter-cooler

Transmission model V5M21 VEMT1
Drive system Part time 4WD Super select 4WD
Transmission type 5 forward speed, one reverse, constant mesh
Gearratio

1st 3.967 3.918

2nd 2.136 2.261

3rd 1.360 1.395

4th 1.000 1.000

bth 0.866 0.829

Reverse 3.578 3.925
Transfer type 2 speeds, constant mesh
Centre differential Not provided Provided
Gear ratio

High 1.000

Low 1.925
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V5MT1 SECTIONAL VIEW (PART-TIME 4WD)

7

5
12345678 9 10 1112 13 A 14151617 18 19
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{
o L;y .J

U
25 2423 22 21 \l

20

TRMO0232

1. Main drive pinion 14. Low speed gear

2. 3rd — 4th synchronizer 16. 2WD/4AWD sleeve

3 3rd speed gear 16. 2WD/AWD hub

4. 2nd speed gear 17. Dnive sprocket

5. 1st—2nd synchronizer 18. Chain

6. 1st speed gear 19. Rear output shaft

7. Reverse gear 20. Front output shaft

8. 6th — Reverse synchromizer 21. Transfer counter gear

9. 5th speed gear 22. 5th speed counter gear
10. Man shaft, 23. Reverse idler gear shaft
11. Transfer nput gear 24. Reverse idler gear
12. High/Low sleeve 25. Counter gear
13. High/Low hub
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V5MT1 SECTIONAL VIEW (SUPER SELECT 4WD)

12345678 910111213 1415161718192021 2223

R -
e K7
IU\ n #5
29 28 2726 25
TRMO0231
1. Man drive pinion 16. Differential lock hub
2. 3rd — 4th synchronizer 17. 2WD/AWD hub
3. 3rd speed gear 18. Transfer drive shaft
4. 2nd speed gear 19. Dnive sprocket
5. 1st—2nd synchronizer 20. Chain
6. 1st speed gear 21. Centre differential
7. Reverse gear 22. VCU (Viscous coupling)
8. bth — Reverse synchronizer 23. Rear output shaft
9 b5th speed gear 24. Front output shaft
10. Main shaft 25 Transfer counter gear
11. Transfer input gear 26. bth speed counter gear
12. High/Low sleeve 27. Reverse idler gear shaft
13 High/Low hub 28. Reverse dler gear
14. Low speed gear 29. Countergear

15. 2WD/AWD sleeve
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V5M21 SECTIONAL VIEW (PART-TIME 4WD)

123456 789 10 111213 14 15 16 17 18 19

20

25 242322 21

TRM0241

1. Main drive pinion 14 Low speed gear

2. 3rd — 4th synchronizer 15. 2WD/AWD sleeve

3. 3rd speed gear 16. 2WD/AWD hub

4 2nd speed gear 17. Drive sprocket

5 1st-2nd synchronizer 18. Chain

6. 1st speed gear 19. Rear output shaft

7. Reverse gear 20. Front output shaft

8. bth — Reverse synchronizer 21. Transfer counter gear

9. bth speed gear 22. bth speed counter gear
10. Main shaft 23. Reverse idler gear shaft
11. Transfer input gear 24. Reverse dler gear
12. High/Low sleeve 25. Counter gear
13. High/Low hub
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V5MT1 TRANSMISSION SECTION

The transmission section of the V5MT1 model
incorporates several improvements in: 1st — 2nd
synchronizer; reverse synchronizer; reverse idier
gear; etc.

1ST - 2ND SYNCHRONIZER

A double-cone type synchronizer has been em-
ployed for the 1st — 2nd synchronizer.

The double-cone synchronizer consists of: speed
gears, clutch gears (integral with each speed gear),
inner rings, synchronizer cones, outer rings, syn-
chronizer hubs, a synchronizer sleeve, synchronizer
keys, etc.

Synchronizer
key

Synchronizer
cone

2nd speed
gear

hub
Quter ring
Inner ring
Outer Synchronizer
nng cone
~
/ H 2
'
; M ' force.
Inner ring 9RMO051

Synchronizer
sleeve

Synchronizer

The inner ring is kept in contact with the synchroniz-
er cone at the cone surfaces provided on their inside
and outside, respectively. The other end of the inner
ring is engaged with the outer ring using the slots in
its synchronizer hub side fitted to the lugs on the
outer ring.

The synchronizer cone is kept in contact with both
the inner and outer rings at i1ts inside and outside
cone surfaces and also engages with the clutch gear
using the lugs provided at its end near the speed
gear.

The outer ring's Inside cone surface is in contact
with the synchronizer cone’s outside cone surface,
while its outside projections are fitted in the
synchronizer hub.

Synchronizer
cone

1st speed
gear

Inner ring

Quterrning

TRMO0260

Therefore, the inner and outer rings rotate together with the
synchronizer hub, and the synchronizer cone rotates together
with the speed gear, all keeping contact with one another.
As mentioned above, the synchronizer cone has sliding
surfaces on both inside and outside, and both surfaces are
involved in synchronization.

This means that this synchronizer has a doubled synchroniza-
tion capacity and, as a result, the gear shifting requires less
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Reverse gear

Synchronizer
nng

: [
—U

Clutch gear ORMO04D

Springs

Sub-gears

Snap ring F2527A

Spacer

|~ Sub-gear

Snap j C
nng Spring

te—r=———

9RMOO50

REVERSE SYNCHRONIZER

To prevent gearing noises during the shift to reverse, the
reverse gear has a synchronizer added.

The construction and operation of this synchronizer are the
same as those used for the other speed gears.

REVERSE IDLER GEAR

As a measure to decrease noise during idling, sub-gears have
been added to the gear. (Vehicles equipped with the 4D56
engine with intercooled turbocharger)

The sub-gears are thin gears fixed to both sides of the main
gear via springs in such a way that the teeth of the sub-gears
are out of phase from those of the main gear.

Using the sub-gears keeps the backlash between the main gear
and its counterpart at zero, which decreases noise during idling.
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SUPER SELECT 4WD SYSTEM

The Super Select 4WD system is the ultimate
realization of 4WD design merits. It allows drivers to
enjoy diverse modes of driving with both stable
steering and greater driving capacity.

The Super Select 4WD system features:

1. Improved drive control. By using a freewheel
mechanism with a vacuum-actuator-operated
changeover device in the front axle and a
2WD/AWD  change-over mechanism  with
double-cone synchronizer in the transfer, it is
possible to select either 2WD or 4WD even
while the vehicle is moving. (See Page 2-37 for
details of the freewheel mechanism.)

2. Easy selection of the appropriate drivetrain
mode for various conditions. A single lever

LIST OF DRIVETRAIN CHARACTERISTICS

permits selection of 2WD (rear wheel dnve),
full-time 4WD, direct-coupled 4WD and direct-
coupled low gear 4WD modes. This is thanks to
the fact that the transfer incorporates a high/iow
range changeover mechanism and a viscous
coupling type limited differential mechanism.
Visual recognition of system operation. The
AWD indicator on the combination meter panel
allows the driver to know the current operational
state of the system. The front and rear wheel
symbol lamps illuminate when these wheels are
powered wheels and the centre differential lock
symbol lamp either illuminates when it is in the
locked position or flashes while it is being
switched over.

Centre
Transfer shift pattern | Position (2WD/AWD | High/Low | differen- Driving conditions
tial
2H 2WD High - For driving on a dry ordinary road or
highway. (Economical driving position)
4H AWD High Operating | For ordinary and slippery road driving.
(Viscous coupling functions to imit
the differential operation.)
4HLc AWD High Locked For driving on rough, sandy or
snow-covered roads.
N - - — For using the power take-off (PTO).
4l Lc AWD Low Locked For greater traction torque as when
11E0007 climbing steep inclines.

4WD INDICATOR

Front wheel lamp

4WD indicator

Centre differential
lock lamp

Rear wheel lamp

16E0287
11E0008
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SYSTEM SCHEMATIC DIAGRAM

High-Low range

changeover 2WD/4AWD
[ j mechanism chanrg\:;eover [ ]
mechanism
Freewheel -! !: Actuator ] l_
mechanism . j’ >~ Centre differential V]
9% i
v o= 1 / r )
\ El'__' | e _lomn ]\ JJ v—’I J_ Rear
. L ‘I:.Iq II_x'—T %IIEIEIII e J differential
\“’K\L Iﬁdi Eﬁ‘_r’n ADLLUIF L ¢ P
ot | I ) lp
Front 4 \l l/
differential ———— A ~—L e
V|sco|us J |-
= | = coupling
[ 2 l € ] unit [ ]
11E0004

PRINCIPAL COMPONENTS

Component Function
Freewheel Solenoid valves These valves operate In response to the ON/OFF signal from the transfer
mecharism | A and B 2ZWD/AWD detection switch to change the passage of the vacuum which acts
on the actuator.
Actuator This actuator moves the clutch in the freewheel mechanism by utilizing
(2-way type) the vacuum built inside its chamber
Freewheel clutch A spline engagement type clutch provided on the rnight hand output shaft
assembly of the front differentiai It functions to free (2WD state) or lock
(AWD state) the freewheel mechanism of the differential
Freewheel engegement This switch decides whether the freewheel mechanism 1s in free state or
switch locked state by detecting the freewheel clutch shift fork position.
(The switch turns ON In locked state )
High-Low High-Low range According to the transfer shift lever position, this device changes the
range changeover device transfer gear to High, Neutral or Low
changeover
mechanism | High/Low detection This switch detects the High/Low shift rall position to determine
switch whether the transfer gear 1s in High or Low range
{It turns ON when the gear 1s in either High or Low range and turns OFF
when the gear 1s In Neutral.)
2WD-AWD | 2WD-4WD changeover This device with a synchronizer switches the drivetran mode to 2WD,
changeover | device Full-time 4WD or Direct-coupled 4WD
mechanism

2WD/AWD detection
switch

When this switch detects the 4WD state of the transmission from the
2WD-4WD shift fork position, 1t sends a signal to solenoid valves A and
B to activate them. {It turns ON when the dnvetrain 1s in the 2WD state)

AWD position detection
switch

By detecting the 2WD-A4WD shift raill position, this switch determines
whether the transfer shift lever 1s in the 4WD position or not.
(It turns ON when the lever 1s 1in the 4WD position )

Centre differential
locked state detection
switch

By detecting the 2WD-4WD shift fork position, this switch determines
whether the centre differential 1s 1in the locked or free state
{It turns ON when the centre differential 1s In the locked state.)

Centre differential
lock posttion
detection switch

This switch determines whether the transfer shift lever 1s n the
direct-coupled 4WD position or not from the 2WD-4WD shift rail position
(it turns ON when the shift lever 1s in the direct-coupled 4WD position )




2-16

POWER-TRANSMISSION COMPONENTS — Manual Transmission

SUPER SELECT 4WD ELECTRIC CIRCUIT DIAGRAM

Battery
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link

Ignition switch
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wheel  detection position differential differential
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2WD—-4WD Changeover Mechanism

This mechanism is a composite of the 2WD-4WD
changeover mechanism and the centre differential
locking mechanism. There are three positions: the
2WD-centre differential lock position, the 4WD-
centre differential free position and the 4WD-centre
differential lock position.

Moreover, to make it possible to change over
between 2WD and 4WD while the vehicle is
moving, a synchronizer is provided in the 2WD-
AWD changeover section (between the 2WD/AWD
hub and the dnve sprocket).

The front output shaft drive chain is a “random
chain” which assures quieter operation.

2WD—4WD CHANGEOVER SECTION

The 2WD-4WD changeover section consists of: a
differential lock hub, a 2WD/4AWD hub, a drive
sprocket, a ZWD/AWD synchronizer sleeve, outer
rings, inner rings, synchronizer cones, synchronizer
springs, a front side gear, a transfer drive shaft, etc.
(See illustration below.)

The differential lock hub is engaged with the
transfer drive shaft; the 2ZWD/4WD hub is engaged
with the front side gear, outer rings and inner rings;
and the drive sprocket is engaged with the synchro-
nizer cones. The parts included in each of these
three engagement combinations move concurrent-
ly

2WD/AWD hub

2WD/4WD synchronizer
sleeve

The 2WD/4WD synchronizer combines two or three
of these combinations to accomplish a 2WD—-4WD
changeover.

Synchronizer spring

Synchronizer cone Drive
Outer / sprocket
- | 1 rnng inner nng
[::__‘:. Front side
gear
Differential ' i
lock hub ]
[}
I o _); )
Transfer drive
shaft Cy\ = I ] )= = { l I = I l H
- / _ - AN
9RMO034

O= 5 H

[T 9RM0037

(1)

(2)

2WD {(When the 2H Position is Selected)

When the 2H position is selected, the synchronizer sleeve
is at the leftmost position (see illustration). The sleeve
combines the differential lock hub and the 2WD/4WD hub
but the drive sprocket remains free. In this condition, the
transfer drive shaft and the front side gear rotate together
and, therefore, the centre differential is in the locked state.
Because the drive sprocket is free to turn, power is not
transmitted to the front differential so that the drivetrain is
in the rear wheel drive mode.

Full-time 4WD (When the 4H Position 1s Selected)

When the 4H position is selected, the synchronizer sleeve
is at the centre (see illustration) combining the 2WD/4WD
hub and the drive sprocket together but leaving the
differential lock hub free. Under this condition, power is
distributed through the centre differential to both the front
side gear and the rear output shaft. Because the differential
lock hub is free to turn, the centre differential operates
without restrictions and, therefore, it absorbs the difference
in speed between the front and rear axle for smooth driving.
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DOUBLE CONE SYNCHRONIZER

(3) Direct-coupled 4WD (When the 4HLc or 4LLc Position is
Selected)

When the 4HLc or 4LLc position 1s selected, the synchro-
nizer sleeve is In the nghtmost position (see illustration)
combining the drive sprocket, the 2WD/4WD hub and the
differential lock hub.

Under this condition, the transfer drive shaft and the front
side gear rotate together (i.e., the centre differential I1s
locked) along with the drive sprocket. This means that both
the front and rear drive axles rotate at the same speed.

The synchronizer used in the 2WD-4WD change- This synchronizer constructed as illustrated below.
over section is a “double cone synchronizer”.

2WD/4WD synchronizer
sleeve

2WD/AWD hub

@) Synchronizer

Outerrning

O marked section
Sectional views
of sleeve

@ marked section
Sectional views

of sleeve
9RMO0E5
S Sleeve
L__'> Synchronizer
spring
7 ~
I .
N y
—_— 7
L -
9RMO066

Drive

Synchronizer Synchronizer sprocket
spring cone

Quterning Inner ring
TRMO0261

The synchronizer spring is an annulus spring.

Resting on the projections (indicated by circles O In the
illustration} on the outer periphery of the outer ring, the spring
IS In contact with the outer ring.

The synchronizer, on the other hand, also has projections on
some of its spline teeth at the end facing the synchronizer
spring. These teeth with projection are located at the places
that correspond tc the midpoints of each space between
adjacent projections on the outer ring (these locations are
indicated by dots @ in the illustration).

When the synchronizer sleeve moves toward the outer ring,
the projections push the spring at the midpoints between outer
ring projections. This causes the spring to push the outer ring
and thrust pressure is applied to the synchronizer cone surface.
When the synchronizer sleeve pushes the spring with a greater
force, the projections forces the spring down and the sleeve
comes into direct contact with the chamfered section of the
outer ring.

In this synchronizer, therefore, the synchronizer spring plays
the role of both synchronizer keys and springs in a conventional
synchronizer.
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RANDOM CHAIN

The random chain has two kinds of links randomly connected.
These links are different in shape so that they contact the
sprocket teeth in different ways. This design is effective to
reduce the noise when driving the sprocket.

Sprocket
9RM0038
Transfer Section
The transfer used in the Super Select 4WD system In the gearshift control section, there are detection
consists of a High-Low changeover section, a switches for various controls.

2WD-4WD changeover section, a centre differen-
tial, a viscous coupling, front output shaft drive

section, etc.

High-Low changeover  2WD-4WD

section changeover section  Centre differential ~ Viscous coupling
f
_J
oo 1
|
T 11 =
L1 I
\
i }\} 2WD/AWD Centre differential
Centre differential detection  locked state
Front output shaft lock position switch detection switch
drive section detection switch
4WD position
detection switch
]

[_i

j
High/Low detection

9RM0061 switch 9RMO062

9RM0040

WHEN THE 2H POSITION IS SELECTED

When the 2H position is selected, the High-Low changeover
section setting is at “High” and the 2WD-4WD changeover
section setting is at “2WD" {the drive sprocket is set free).
The engine power arriving at the transfer input gear through the
transmission section is directly transmitted to the transfer drive
shaft.

This power is then transmitted to the 2WD—4WD changeover
section where the differential lock hub is coupled with the
2WD/4WD hub while the drive sprocket remains free. Since
the centre differential does not perform its function under this
condition, power is only transmitted to the rear output shaft.
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WHEN THE 4H POSITION IS SELECTED

In the 4H position, the High—Low changeover section setting is
at-"High” and the 2WD—-4WD changeover section setting is at
"AWD" (the centre differential is not locked).

The engine power arriving at the transfer input gear through the
transmission section is directly transmitted to the transfer drive
shaft.

This power is then transmitted to the 2WD—4WD changeover
section where the 2WD/4WD hub and the drive sprocket are
coupled but the differential lock hub remains free. Power is
consequently distributed to both the front and rear output
shafts via the centre differential.

Since the centre differential does perform the differential
function, it absorbs the speed difference between the front and
rear output shafts to assure smooth driving.

The viscous coupling in the centre differential functions as a
differential imiter which, according to the speed difference,
adjusts the torque transfer to both shafts for optimum power
distribution.

WHEN THE 4HLc POSITION IS SELECTED

In the 4HLc position, the High—Low changeover section setting
is at “High” and the 2WD—-4WD changeover section setting 1s
at "4AWD" (the centre differential is locked).

The engine power arriving at the transfer input gear through the
transmission section is directly transmitted to the transfer drive
shaft.

This power is then transmitted to the 2WD-4WD changeover
section where the 2WD/4WD hub, drive sprocket and differen-
tial lock hub are coupled together (i.e., the centre differential is
locked). Consequently, the power is distributed evenly to both
the front and rear output shafts.

WHEN THE N POSITION IS SELECTED

When the N position is selected, neither the High nor Low gear
engages in the High—Low changeover section (the gear is in
neutral) and the 2WD-4WD changeover section setting is
“4AWD" (the centre differential is locked).

The engine power arriving at the transfer input gear through the
transmission section is transmitted to the counter gear which
runs idle but no further.

This position is used to transfer the power from the counter
gear to external apparatus if the vehicle is equipped with a
power take-off.

WHEN THE 4LLc POSITION IS SELECTED

When the 4LLc position is selected, the High—Low changeover
section setting is at “Low"” and the 2WD-4WD changeover
section setting is at "4WD" (the centre differential is locked).
The engine power arriving at the transfer input gear through the
transmission section is transmitted to the transfer drive shaft
via the counter gear.

This power is then transmitted to the 2WD—-4WD changeover
section where the 2WD/4WD hub, drive sprocket and differen-
tial lock hub are coupled together (i.e., the centre differential is
locked). As a result, the power is distributed evenly to both the
front and rear output shafts.
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4WD Indicator Control
4WD INDICATOR

The driver can check the state of the drivetrain
engagement on the 4WD indicator located in the
combination meter panel.

The lamps inside the indicator illuminate to indicate
the 2WD, 4WD and locked centre differential states.
The lamps flash while selections take place.

Centre differential
lock lamp

Frant wheel
lamp lamp

Rear wheel

The 2WD and 4WD states are respectively indicated
by illuminating in green the two rear wheel symbols
and all wheel symbols. When the centre differential
is locked, the central symbol lamp hghts or flashes
in amber.

4WD INDICATOR CONTROL UNIT

The 4WD indicator control unit controls the illumina-
tion of indicator lamps using the ON-OFF signals
from the switches located in the transfer and
freewheel clutch in order to display the current
drivetrain engagement state.

Centre differential
lock position
detection switch

AWD
position
detection
switch

High/Low
detection
switch

Centre differential
locked state
detection switch

2WD/AWD
detection
switch

1E041

11E0008

The locations of the switches and control unit are
shown in the illustration below.

The relationship between the state of each switch
and the illumination of each lamp i1s shown in the
table on the next page.

16E0277

AWD indicator
control unit

Front differential

Freewheel
clutch assembly

/| N
)Jlnmmm’)

Freewheel
engagement
switch

11E0013
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INDICATOR LAMP ILLUMINATION TABLE

detection switch

Transfer shift position 2H|— |4H [ — JaHL¢| — Jdllc| — dHLe| - |4H | - |2H| = | — |4HLe] = | — | 2H
awD Front wheel symbols OFF [FgshEZZ B2 O F [ oFf [ Frast] OFF Fiask: " dagh. | OFF
" Rear wheel symbols i oo T
Centre differential lock symbol OFF Hash % {asty OFF Flaah % lsh] OFF
Detoction | WD positon detection switch | OFF| s«%“*"@}“ﬁ%xaxw opgsioccnins MBI OFF  [iiaffewesd]  OFF
JWD/AWD detection switch 0N OFF o OFF o2
Freewhee! engagement switch OFF ?Eggtgﬁg%@fﬁ”%% > it T OFF #mg:g &:i‘j%g%: OFF
High/Low detection switch Fi?g@?ﬁ?é@%ﬁ?@ o OFF BN | OFF ﬁ%’fﬁ%‘%@fﬁ / é f%ﬁgféfi%ggf ’fégégggg
Centre differential lock position OFF il {H %f?ﬂgég;iffggg‘ﬁgf QFF gg %?ﬁéﬁg;;;g OFF
detection switch Ke4T ees i ;§§§32§;g§ffg;3 Ty e
Centre differential locked state OFF éf&ﬁéé'@%éﬁé”fig;i :

L d I TR0 00000
EE% b b 60 0 BB WS Shp s

OFF ORETS OFF
EBEL 4 ¥
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PART-TIME 4WD SYSTEM

The new part-time 4WD transfer is the same In
basic construction as that used in the current
PAJERC/MONTERO models which consists of the
High-Low  changeover  section, 2WD-4WD
changeover section, etc.

Transfer Case

To increase the minimum ground clearance, the
new transfer case has the configuration changed

New

The major improvements the new transfer incorpo-
rates are easier control of the transfer shift lever and
guieter operation thanks to the employment of a
new type drnive chain.

with the front output shaft axis position raised by
approximately 30 mm.

Current

9RMO0E0
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Transfer Powertrain

To reduce the chain drive noise, a random chain has

been adopted.

In accordance with the adoption of the new type

chain, the front and rear output shafts have been
adapted to the chain.

[tem

Current New
Number of link type 1 2
Number of links 82 68
Number of sprocket teeth 33 28

Transfer Gearshift Control

For easier gearshift control, the more frequently
used transmission shift lever 1s positioned on the

driver side

New

L.H. drive vehicles

®2 ‘4 R 2H

Transmission Transfer
shift lever shift lever

4L

Also, the transfer gearshift pattern 1s arranged so
that the more frequently used 2H and 4H positions

are on the same line

R.H. drive vehicles

4L

Transfer
shift lever

®1 @3 @5

4H 9

ZHLZ ®4 OR

Transmission
shift lever

SRMO058
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Power Take-off (PTO)

The power take-off, a mechanism used to deliver the PTO output gear sleeve. This is so that the PTO
the engine power to an external apparatus, Is output gear can slide on the PTO output shaft
located on the side of the transfer case. splines according to the shift lever movement to
Similarly to the PTO mechanism used in current engage with the PTO idler gear.

models, the end of the PTO shift lever engages with

PTO external views

Transfer

9RMO0052

9RMOO053

When the transfer shift gear 1s placed in the N changeover section. This power then flows through
position and the PTO shift lever in the ON position, the PTO idler gear to the PTO output gear and I1s
the engine power from the transmission section finally output from the PTO output shaft.

arrives at the counter gear in the transfer High-Low

Super Select 4WD Part-time 4WD

b |

T

B

P A

5Tl

=0

L

— ]

El
—i

-
I—
=

I

T

b

9RM0046 9RM0045
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AUTOMATIC TRANSMISSION

The new PAJERO/MONTERQ's automatic trans- The transmission itself incorporates such changes
mission is the VAAW2 model with a cable type as modifications to the torque converter and rear-
floor-shift control. Complete with the new type rangement of the shift pattern in order t0 make 1t
transfer which is basically the same as that in the perfectly adapted to the vehicle characteristics.
manual transmission version, it proves to provide

higher performance, greater reliability, easier control

and a quieter run.

SPECIFICATIONS
Vehicles for Europe
Engine 2500D 3000
Transmission model VAAW?2-3
Drive system Super Select 4WD
Torque converter type 3-element, single-stage, 2-phase type with damper clutch
Nominal diameter mm {in.) 254 (10.0)
Stall torque ratio 2.20 2.02
Transmission type 4 forward speeds, one reverse, full-automatic
Gear ratio
1st 2.826 2.826
2nd 1.493 1.493
3rd 1000 1.000
4th 0 688 0.730
Reverse 2.703 2.703
Shift positions P-R-N-D-2-L (6 posttions with overdrive)
Shift pattern control Hydraulic {electronic for overdrnive control)
Transfer type 2 speeds, constant mesh
Centre differential Provided
Gear ratio
High 1.000
Low 1.925
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Vehicles for General Export

Engine

2600

Transmission model

VAAW2-3

Drive system

Part-time 4WD

Torque converter type

3-element, single-stage, 2-phase type with damper clutch

Nominal diameter mm (in.) 254 (10.0)
Stall torque ratio 2.20
Transmission type 4 forward speeds, one reverse, full-automatic
Gear ratio
1st 2.826
2nd 1.493
3rd 1.000
4th 0.688
Reverse 2.703
Shift positions P-B-N-D-2-L (6 positions with overdrive)
Shift pattern control Hydraulic {electronic for overdrive control)
Transfer type 2 speeds, constant mesh
Centre differential Not provided
Gear ratio
High 1.000
Low 1.925
Vehicles for GCC
Engine 2600 3000
Transmission model VAAW2-3
Drive system Part-time 4WD Super Select 4WD
Torque converter type 3-element, single-stage, 2-phase type with damper clutch
Nominal diameter mm (in.) 254 (10.0)
Stall torque ratio 2.20 2.02

Transmission type

4 forward speeds, one reverse, full-automatic

Gear ratio
1st
2nd
3rd
4th
Reverse

2.826 2.826
1.493 1493
1.000 1000
0.688 0.730
2.703 2,703

Shift positions

P-R-N-D-2-L {6 positions with overdrive)

Shift pattern control

Hydraulic (electronic for overdrive control)

Transfer type

2 speeds, constant mesh

Centre differential

Not provided Provided

Gear ratio
High
Low

1.000
1.925
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Vehicles for Australia

Engine

3000

Transmission model

VAAW2-3

Drive system

Super Select 4WD

Torgue converter type

3-element, single-stage, 2-phase type with damper clutch

Nominal diameter

mm (in.)

254 (10.0)

Stall torque ratio

2.02

Transmission type

4 forward speeds, one reverse, full-automatic

Gear ratio
1st 2.826
2nd 1.493
3rd 1.000
4th 0.730
Reverse 2.703
Shift positions P-R-N-D-2-L (6 positions with overdrive)

Shift pattern control

Hydraulic (electronic for overdnve control)

Transter type 2 speeds, constant mesh
Centre differential Provided
Gear ratio

High 1.000

Low 1.925
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V4AW2 SECTIONAL VIEW (SUPER SELECT 4WD)
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1. Lock-up clutch 17. Transfer input gear
2. Torque converter 18. High/Low sleeve
3. Oil pump 19. High/Low hub
4. Overdrive clutch 20. Low speed gear
5. Overdrive brake 21. Differential lock hub
6. Overdrive planetary gear 3:23 2wg;4wD syrlechronizer sleeve
7. Forward clutch .2 AWD hu
8. Direct clutch 24. Transfer drive shaft
9. Brake No. 1 25. 8nve sprocket
10. Brake No. 2 26. Chamn
11. Brake No. 3 27. Centre differential
12. Front planetary gear 28. VCU (Viscous coupling)
}2 Seakr pﬁneéary gt;ear %8 IIjeartou‘c{)uttshﬁan‘;t
. Brake No. 3 piston . Front output sha
15. Governor 31. Transfer counter gear
16. Transfer control lever 32. Valve body
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VAAW2 SECTIONAL VIEW (PART-TIME 4WD)

g
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/ 1718192021595
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27 26

1. Lock-up clutch 15. Governor

2. Torque converter 16. Transfer control lever
3. Ol pump 17. Transfer input gear
4. Overdnve clutch 18. High/Low sleeve

5. Overdrnive brake 19. High/Low hub

6. Overdrive planetary gear 20. Low speed gear

7. Forward clutch 21. 2WD/AWD sleeve

8. Direct clutch 22. 2WD/4WD hub

9. Brake No. 1 23. Drive sprocket
10. Brake No. 2 24. Chain
11. Brake No. 3 25. Rear output shaft
12. Front planetary gear 26. Front output shaft
13. Rear planetary gear 27. Transfer counter gear
14. Brake No. 3 piston 28. Valve body
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SUPER SELECT 4WD SYSTEM

The automatic transmission version Super Select Because the power take-off (PTQO) is not provided in
IAWD system is basically the same as the manual the automatic transmission version system, there 1S
transmission version system except that the trans- no neutral position in the transfer shift positions.

fer shift lever position and the transfer shift pattern
have both been rearranged.

L.H. drive vehicles R.H. drive vehicles
allc P P allc
R R
N N
4HLc 4HLc
D D
H o5 2 & 4H
2H L L 2H
9RMO0054
PART-TIME 4WD SYSTEM
This system Is basically the same as the manual Because the power take-off (PTO) 1s not provided in
transmission version system, but they do differ so the automatic transmission version part-time 4WD
that the transfer shift lever position and the transfer system, there i1s no neutral position In the transfer
shift pattern. shift positions.
L.H. drive vehicles R.H. drive vehicles
aL P P 4L
R R
N N
4H 4H
D D
2 2

2H L L 2H

9RMO056
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TRANSMISSION CONTROL

The detent plate in the selector lever assembly 1s
partially corrugated and the selector lever has a
mechanism that follows this corrugated surface of
the detent plate when the lever is moved. Due to
this design, the driver can more easily distinguish
the lever's movement to each position.

Vibration preventing rubber at the selector lever
assembly side fixing point of the transmission
control cable effectively reduces the vibration trans-
mitted to the selector lever.

Selector lever

Detent plate

P

View A-A

' ——

f P__-Support
Spring
| ——Ball

Detent plate

09EQ070
09E0062

Selector lever

Selector lever assembly

Transmission control cable 09E0068
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Propeller Shaft

PROPELLER SHAFT

E9CEAAB
SPECIFICATIONS
<Vehicles for Europe>
ltems Propeller shaft Unmiversal joint
Type 0D x Length mm {in) Type Greasing Journal O D mm {(in)
method
Models Front Rear Front Rear
v21C NSEL6 50 8 x 665 75 x 630 14 689
(200 x 26 2) (295 x 24 8) (0 5783)
V24C NSFLB 75 x 60€ 18 300
(295 x 23 9)] 0 7205}
V23C GRHEL6 508 x 752 75 x 441 18 300
(2 00 x 29 6} (295 x 174) {0 7205)
V21W NHELG 50 8 x 665 75 x 630
(200 x 26 2) (295 x 24 8)
75 x 606
V24w NDFL6 (295 x 239)
14 689
NHFLB 508 x 700 75 x 519 {0 5783)
(200 x 27 6) (295 x 204) 18 300
NHFR6 75 x 491 0 7205)
[(2 95 x 19 3)]
GNXFL8
GNXFR6
V23W | GNXEL6 508 x 665 75 x 491
GNXER6 (200 x 26 2) (295 x 193)
GRXEL®B 508 x 752 75 x 441
GRXER6 (200 x 29 6) (295 x 17 4)
V41W | NHEL6 2-joint type 508 x 665 75 x 908 Cross type Greasing 14 689
(200 x 262) (295 x 367) rpple (0 5783)
V44W | NDFL6
18 300
NDFCL6 {0 7206)
NHFLE 508 x 700 75 x 793
(200 x 27 6) {295 x 312)
NHFR6
GNXFL6G
GNXFR6
GNXFCL6
RHFL6 508 x 771 75 x 748 14 689
(200 x 304) {295 x 29 4) (0 5783)
RHFR6& 75 x 718 18 300
EZQ 5 x 283) 0 7205)
GRXFL6 75 x 718
(295 x 28 3)
GRXFR6
GRXFCL6
VA3W | GNXELGE 50 8 x 665 75 x 793
(200 x 262) (295 x 312) 18 300
GNXER6 (0 7205)
GNXECLS
GRXELS 508 x 752 75 x 740
(200 x 296) {295 x 291)
GRXER6
GRXECLG
NOTE

(1} The propeller shaft length represents the distance between the centres of two joints
| apply to when the optional differential lock 1s used

(2} The dimensions n brackets |
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<Vehicles for General Export>

tems Propeller shaft Universal joint
Type 0D x Length mm {in}) Type Greasing Journal O D mm {in})
method
Models Front Rear Front Rear
V12C NSL
V14C NSL
NSR
75 x 630 14 689
vizav NDL (295 x 24 8) (0 5783)
NDR
V14V NDL
NDR
V23W | GNXEL 50 8 x 665 75 x 491
(200 x 26 2) (295 x 193)
GNXER
V32V NDL
S NDR
2 18 300
K] HNDL (0 7205)
= 75 x 908
o HNDR (295 x 357)
>
* o vaaw | NHL
NHR
HNHL
RHL 508 x 741 75 x 867 14 689
(200 x 29 2} (295 x 34 1) (05783)
V34V HNDL 2-j01nt 50 8 x 665 75 x 943 Cross type Greasing 14.689
type {200 x 26 2) (295 x 37 1) nipple {0 5783}
HNDR
V44w | GNXFL 50 8 x 700 75 x 793 18300
(200 x 27 6} (295 x 312) (07205)
GNXFR
V43W | GNXEL 50 8 x 665 75 x 793
{200 x 26 2) (295 x 312)
GNXER
V12W NHLW 50 8 x 665 75 x 630 14 689
(200 x 26 2) (295 x 24 8) (05783)
V24W | GNXFLW 508 x 700 75 x 519 14 689
(200 x 27 6) (295 x 20.4) (0 5783)
75 x 491 18 300
295 x 193} (0 7205}
V23W | GNXELW 50 8 x 665 75 x 491 18 300
(200 x 26 2) (295 x 193) (0 7205)
V32v NDLW 75 x 908
(295 x 357)
S HNDLW
O
O | vaaw | NHLW
RHLW 508 x 741 75 x 867 14 689
{200 x 292) (295 x 341) (05783)
V44W | GNXFLW 508 x 700 75 x 793 18 300
(200 x 276) {2.95 x 31 2} (0.7205)
VA3W | GNXELW 508 x 665
{200 x 26 2)
GRXELW 508 x 752 75 x 740
{200 x 29 6) {295 x 29 1)
NOTE

(1} The propeller shaft length represents the distance between the centres of two joints
] apply to when the optional differential lock 1s used

(2) The dimensions in brackets [
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Propeller Shaft

<Vehicles for Australia>

ltems Propeller shaft Universal joint
Type 0D x Length mm (in } Type Greasing Journal O D mm {in)
method
Models Front Rear Front Rear
V1ZW | NDR8 75 x 630 14 689
(295 x 24 8) (0 5783)
V23W | GNXER8 508 x 665 75 x 491
(200 x 26 2) (295 x 19 3)
V32W | NSR8 75 x 908
(295 x 367)
V34W | NSTR8
2-joint type Cross type Greasing 14 689
VAAW | NHFRS 508 x 700 75 x 793 nipple (05783)
(200 x 276) (295 x 312) 18 300
GNXFR8 (0 7205)
VAW NHERS 508 x 665
{200 x 26 2)
RHERS
GNXER8 508 x 752 75 x 740
{200 x 29 6) (295 x 29 1)
GRXERS
NOTE
The propeller shaft length represents the distance between the centres of two joints
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FRONT AXLE

The front axle features:

e High power transmission efficiency and less
vibration and noise due to use of the drive shafts
with D.O.J.-B.J. type constant velocity ball
joints.

® Minimized risk of “torque steer” due to use of
drive shafts equal in length on both sides.

E9CFAAF

® |mproved traction and fuel economy during
2WD mode due to the use of free-wheeling
hubs.

® Synchronized freewheel differential  which
allows the selection of either 2WD or 4WD even
while in motion.

NOTE

The free-wheeling hub 1s the same In both construc-
tion and operation as that used in current models.

SPECIFICATIONS
ltems Part time 4WD Super select AWD
Wheel bearing type Tapered roller bearnng Tapered roller bearing
Drive shaft
Joint type
Outer B J. (Birfield Jont) B.J. (Birfield Joint)
Inner D.0O J. {Double Offset Joint) D.O.J. (Double Offset Joint)
Length (Joint to joint) mm {in.)
LH 291(11.5) 291 (11.5)
RH 318(12.5) 318(12.5)
Inner shaft
0.D. x Length mm{n.) | 315x432(124x17.0) 31.5x304 2(1.24x12.0)
Bearing (0.D.x1.D.) mm {in.} | 62x35(2.44 x 1.38) 62x35(244x1.38)

Drive shaft (R.H.)

Inner shaft

Drive shaft (L.H.)

Differential
11E0028

Knuckle

Front axle hub

11EQ0031
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DRIVE SHAFT

The drive shaft has two different constant velocity
joints: a D.O.J. type joint on the differential carrier
side and a B.J. type joint on the axle hub side.
Their advantageous features are outlined below.

D.0.J. type

Axially slidable

® (Great resistance to both heavy and impact loads
e Compact in size and easy to handle

® Smaller sliding resistance

B.J. type

® Wider operation angle

® (Great resistance to both heavy and impact loads

® Compact in size requiring smaller installation
space

A highly durable plastic boot is used for the B.J. joint
which 1s subjected to greater angular changes.

15

Plastic boot for

BJ joint

11E0025
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FREEWHEEL MECHANISM

On vehicles with the Super Select 4WD system, a
vacuum-actuated freewheel clutch has been
adopted.

This device is composed of a main shatt, a clutch
sleeve, a clutch gear, a shift rod, a shift fork, etc. It is
located between the right-hand output shaft and the
inner shaft of the front differential.

The freewheel clutch assembly is electrically and
automatically controlled utilizing an ON/OFF signal
from the 2WD/4WD detection switch which is
located in the transfer.

To intake manifold
<petrol-powered vehicles>
or vacuum pump
<desel-powered vehicles>

heck val
Solenoid Check valve

valves

Vacuum
hose

Vacuum tank
Actuator

According to the ON/OFF signal, the solenoid valves
are either activated or deactivated to change the
passage of the vacuum to the actuator. Operated by
the actuator, via the shift rod and the shift fork, the
clutch sleeve slides to either the free position (2WD)
or the locked position (4WD) to select the drivetrain
mode.

To provide a better freewheel clutch operational
response, the vacuum circuit has a vacuum tank.
(For the overall Super Select 4WD system operation
description, see Pages 2-14 or 30.)

— Clutch sleeve

Main shaft Clutch gear

i

A\
I §h|ftro g % Actuator

—

To combination i o
meter
(4WD indicator) i *\?;'\?Q (Oé?
Shift fork E{St%wheel Solenoid
assembly valve (A} NED010
11E0014
Front
differential
= = SN
I [ I I :
B ——— Solenoid
r\l__|,\\ Crais /f valve
H Ilf— |" 3 ] Actuator (B) A
L E .
| |
L—T_r To intake manifold
, <petrol-powered vehicles>
To vacuum tank <= = Qr vacuum pump

<diesel-powered vehicles>

11EQ009
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OPERATION OF THE FREEWHEEL CLUTCH
Free (2ZWD) State

When the 2WD position Is selected by the transfer
shift lever, both solenoid valves (A} and (B) are
energized.

The vacuum path opens through solenoid valve (A)
and the vacuum acts on actuator's {A) chamber. This
places the freewheel clutch In the “free” state
{2WD).

Locked (4WD) State

When the transfer shift lever is placed in a posttion
other than the 2WD position, neither solenoid vaive
(A) nor (B) are energized and actuator’s {A) chamber
opens to the atmosphere. At the same time, the
vacuum acts on (B) chamber. This causes the
freewheel clutch to engage and 1t attains the
“locked” state (4WD).

When “free”
When “locked”
——
-
-.,’.:_ ——
When “ "
When “free” en “locked

To vacuum tank <—

{B) chamber Solenoid
valve (A)

=

{A) chamber
= |_ Solenad

To intake manifold

< petrol-powered vehicles>
of vacuum pump
<diesel-powered vehicles>

\- 7

—

11EQ0O0S5
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DIFFERENTIAL
FRONT DIFFERENTIAL

® Some models with a V6 petrol engine are .

equipped with the No. 6 differential while other
models are equipped with the No. 5 differential.

REAR DIFFERENTIAL

® The rear differenual I1s either a8 No. 6 or No. 7 °

differential according to the model.

® An optionally avalable rear differental lock
provides superior driveability in both muddy and
sandy surface conditions and s particularly
effective when moving out of the mud.

ESCHAAA

A 4-pinion type differential 1Is employed on some
models to accommodate the increased power
output.

All vehicles without rear differential lock are
provided with a mechanical type limited slip
differential which shows its usefulness when
driving in mud or other low traction surfaces.

SPECIFICATIONS
<VEHICLES FOR EUROPE>
ltems 2400 3000 25000
Vehicles with Vehicles with
standard fender wide fender
Differential size
Front No. 5 No. b or No. 6% No. 5 No &
Rear
2-door models No 6orNo. 7*? No.7 No 6orNo. 7* No 6 or No. 7*?
4-door models No.7 No.7 A/T:No.6orNo 7* | No.7
M/T- No 7
Final drive gear type Hypoid gear Hypoid gear Hypoid gear Hypoid gear
Reduction ratio
2-door models 4.875 4875 4625 4875
4-door models 4875 4.625 or 4.875*° 4.875 5.285
Pinion gear type
Front
2-door madels 2-pinicn 2-pinion 2-pinion 4-pinion
4-door models 4-pinion 2-pinion A/T. 2-piion A/T: 2-pinion
M/T: 4-pinion M/T. 4-pinion
Rear 2-pinion or 4-pinion*? t 2-pinion or 4-pinion*? | 2-pinion or 4-pinion™? | 2-pinion or 4-pinion*?
NOTE

*1- Manual transmission vehicles
*2 Vehicles with a rear differential lock or imited shp differential
*3 Vehicles with wide fender
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<VEHICLES FOR GENERAL EXPORT AND GCC>

ltems 2600 3000 2500D
Vehicles with Vehicles with
standard fender wide fender
Differential size
Front No.b M/T: No. 6 No. b No. 5
AT: No. 5
Rear
2-door models No. 6 No.7 No. 6 -
4-door models M/T: No. 7 No. 7 No.7 No 7
A/T:No.6
Final drive gear type Hypoid gear Hypoid gear Hypoid gear Hypoid gear
Reduction ratio
2-door models 4.875 4.875 4.625 -
4-door models 4.875 4875 4875 5.285
Pinion gear type
Front
2-door models 2-pinion 2-pinion 2-pinion -
4-door models M/T: 4-pinion 2-pinion 2-pinion 4-pinion
A/T: 2-pinion
Rear 2-pinion or 4-pinton™ | 2-pinion or 4-pinion* | 2-pinion or 4-pinion* | 2-pivion or 4-pinion*®

<VEHICLES FOR AUSTRALIA>

tems 2600 3000 2500D
Vehicles with Vehicles with Vehicles with Vehicles with
standard fender wide fender standard fender wide fender
Differential size
Front No. b5 M/T: No. 6 M/T: No. 6 No.b5 No.b
A/T:No.b A/T.No.b
Rear
2-door models No. 6 - No.7 - —
4-door models No. 7 No 7 No 7 No 7 No.7
Final drive gear type Hypoid gear Hypoid gear Hypoid gear Hypoid gear Hypoid gear
Reduction ratio
2-door models 4875 - 4.875 - -
4-door models 4.875 4,625 4.875 4.875 5.285
Pinion gear type
Front
2-door models 2-pinion - 2-pinton - -
4-door models 4-pinion 2-pinion 2-pinion 4-pinion 4-pinion
Rear 2-pinion or 2-pinion or 2-pinion or 2-pinion or 2-pinion or
4-pinion® 4-pinion* 4-pinion* 4-pinion* 4-pinion*
NOTE

*: Vehicles with a rear differential lock or limited slip differential
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CONSTRUCTION

Front differential Rear differential

Companion flange

Gear carner

Axle housing

A

Differential case 11E0029

Differential case

11E003C

4-PINION TYPE FRONT DIFFERENTIAL

The 4-pinion front differential has four pinion gears This design is more durable than the 2-pinion type
engaged to the two side gears inside the differential because the load is distributed among four pinion
case. gears so that each pinion gear bears a smaller load.

Side gear spacer

Lock pin

Pinion gear Gear carner
Drive

Side gear pinion

)
Side
bearnn
g o—:@@ kY ®
Pinion shaft (A) =
a Companion
@2(\\ flange
Pinion
gear f‘haft
older
Pinion shaft (B) Side
beanng
Pinion
gear
11E0041
= Differential
[] cover
Y
oc:cﬂ:t:)o
~ Drive pinion

Pinion gear
Drive gear  y1g0042
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REAR DIFFERENTIAL LOCK SYSTEM

® Locks the right and left wheels completely, °
making it easier for the vehicle to get out of a
trapped position or on a rocky or snowy road.

® Accommodated in a compact structure with a
bulltsin diaphragm, giving high dependability °

against damage cold weather, etc.

¢ FEasier to operate with a changeover switch

Rear differential lock
indicator lamp (situated in

the 4WD indicator lamp section})

I=%al

Rear differential
lock switch

Electronically controlled to allow locked condi-
tion changeover at a vehicle speed of 12 km/h (7
mph) or less for safety and to protect the lock
mechanism.

Consists of three sections; Electronic control
section, Air piping section and Differential lock
section.

Rear differential

Ar pipe lock detection switch

Control unit

Air pump

_Y_J
<Standard
wheelbase>

Air hose

Air pump
<Long wheelbase>
Control umt

11E0080

Part Name Summary of Function
Electronics | Rear differential lock switch An automatic reset type switch which sends ON/OFF signal to the control
control unit
section
Rear differential lock indicator lamp Situated in the 4WD indicator lamp section of the combination meter, the
lamp lights when the system starts operation, and flashes* during
changeover operation.
Rear differential lock detection A switch for detecting whether the rear differential 1s in the locked or free
switch state. Switches between ON and OFF in combined operation with the
movement of the drive cam In the differential case
Rear differential airr pump Interlocked with the rear differential lock switch, the pump can be operated
only when the vehicle speed s less than 12 km/h (7 mph).
Controlunit Controls the air pump, etc on the basis of signals from the various switches.
Air piping Airhose, pipe Establishes connection between the arr pump and rear differential and forces
section the air from the air pump.
Drfferential Rear differential Consists of an actuator, pressure plate, etc. accommodated in the rear
lock section differential The rear differential lock detection switch 1s mounted.
NQOTE

*- The rear differential lock system employs a wait mechanism for protection of the lock mechanism Even If the switch is operated,
the system may not start changeover immediately. The wait state 1s indicated by a flashing lamp.
The lamp also flashes when the interlocked state (where changeover 1s inhibited by the control unit} 1s created by operating the
switch with the vehicle at a speed of 12 km/h (7 mph) or more.
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REAR DIFFERENTIAL ELECTRICAL CIRCUIT DIAGRAM

Fusible Ignition
Battery link switch (IG1)
40A
HI - oS0 e
40A
R O—

> Tarl lamp
relay

OFF™ TN
] Dedicated
10A fuse

Jjmetion @ iDp

16A 10A

Combination
§@ meter

M@QQ

2] A [3]4]]
s[e(7]8]3lio

Rear differential lock control unit

il

el

Y Y (
2 <Part time 4WD>Y5 <Super select Y6 W 8
‘ ~—A4WD>
l e
b switch
Combination OEP
meter 10N
= 4WD X )
l 4 % OFF, d operation ::ﬁEator s Oy
@ ofrfon | gfl] e O g
L L . ON
2= ON Rear
Rear differential
differential Rear difierential lock
lock switch P lock ar pump detection
switch
Qo _Jb_ o} Q. Centre ;I._ ey .&L
= = = = differential — = =
lock
aperation
detection 11E0082

switch
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REAR DIFFERENTIAL LOCK SYSTEM

® The indicator lamp flashes during changeover change over the differential to the locked state
from the free to locked state and is illuminated when the vehicle speed is in excess of 12 km/h
when the changeover is completed. When (7 mph), but the indicator lamp in the combina-
changeover is made from the locked to free tion meter flashes to alert the driver. When the
state, the indicator lamp similarly flashes during vehicle speed decreases to 6 km/h (4 mph) or
the changeover, and goes out when the less, changeover can be made to the locked
changeover is completed. state. Changeover from the locked to free state
e For safety and protection of the lock mecha- can be made even when the vehicle speed is
nism, the rear differential lock system does not more than 12 km/h (7 mph).
Rear differential Vehicle speed Rear differential Rear differential Rear differential
lock switch lock arr pump lock changeover lock indicator lamp
Neutral Ignored Not operated Free OFF
Neutral — ON signal Lower than Operated Free —» Locked Flashing — ON
12 km/h (7 mph)
12 km/h (7 mph) Not operated Free Flashing
or higher
Neutral — OFF signal lgnored Not operated Locked — Free Flashing — OFF

NOTE

The rear differential can be locked only when the centre differential is in the locked state. When the centre differential 1s
reset, the rear differential is also automatically reset.

REAR DIFFERENTIAL

The rear differential lock system is a compact
structure with a built-in diaphragm type actuator
accommodated in the rear differential casing, assur-
ing high dependability against damage, etc. The
switch which detects the locked state 1s mounted

11EQ0234

Rear differential
lock detection
switch

on the differential carner.

The air pressure generated by the air pump actuates
the actuator to put the dog clutches of the drive and
driven cams in mesh, thereby locking the motion of
the differential case and side gear (RH).

Side gear
" (RH)
Actuator
Dog
clutch
Driven Drive
cam cam

Differential
case

11EQ024
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REAR DIFFERENTIAL LOCK AIR PUMP ASSEMBLY

On the J top and metal top vehicles, the air pump
assembly is mounted on the quarter panel (LH}. On
the long wheelbase vehicles, the air pump assembly
is mounted in the tool box assembly under the rear
seat with a bracket in between.

The arr pump assembly consists of a motor,
pressure switch and release valve. When the
differential lock switch is turned ON, the motor
operates the air pump to generate an air pressure
which actuates the differential into the locked state.
To retain the differential in the locked state, the air
pressure is maintained constant by the function of
the pressure switch.

When a predetermined pressure is exceeded, the
pressure switch switches OFF to stop the motor.
When the pressure falls below a predetermined
value, the pressure switch is turned ON to start the
motor. Basically, the motor operates intermittently,
depending on the air pressure.

When OFF signal from the differential lock switch is
detected, the control unit stops the motor. At the
same time, the release valve opens to let the
internal pressure escape and reset the locked state
of the differential.

Rear differential Air pump Pressure Pressure switch Release valve
changeover kPa (kg/cm?, psi)

Free — Locked Operated 0 — 25 to 40 ON — OFF Closed

{air pressure applied) {0.25 to 0.40, 4 t0 B) {current supplied)
Locked Not operated 25 to 40 OFF Closed

{air pressure retained) {0.25 10 0.40, 4 to 6) (Current supplied)
Locked — Free Not operated 25 to 40 (0.25 to 0.40, OFF — ON Opened

(air pressure released) 4t06) >0 (No current suppled)

<Standard wheelbase>

Rear differential
‘ lock air pump
lassembly

N
(Cl'l_l;iz;rt;ar“panel %\

11ECOQ18

Pressure switch  Release valve

|

1Y 1 l

<Long wheelbase>"~"

Rear differential

\\Iock ar pump
assembly

Motor

To actuator

Intake and exhaust port

<— : To change over differential from free to locked state
(Air pressure applied)
--- : To change over differential from locked to free state

I
|
1

1l

! —
[} ' ———
“

4—/_ ::
NOTE
Valve

{AIr pressure released)

11E0016
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REAR DIFFERENTIAL LOCK INDICATOR LAMP

The rear differential portion of the 4WD indicator
lamp 1in the combination meter either flashes or 1s
illuminated, amber colour.

Functions

(1) When the rear differential is locked (the dog
clutches in mesh), the indicator lamp is illumi-
nated.

(2) When the rear differential is in the state where
the changeover is in progress [where any

differential
lock switch

ON
Flashing

OFF

Rear differential
lock indicator lamp

ON
Ignition switch

OFF

HI[12 km/h
Vehicle | (7 mph) or more]

speed | LO [Less than
12 km/h (7 mph)]

Centre differential [ ON
lock operation
detection switch OFE

ON
Rear differential
lock switch Neutral
OFF
Rear differential

lock detection
switch OFF

1

Burnt bulb

, check

1
|
|
t
[
)

5 seconds
—

I C/iDfree !
l

attempt to change over the differential from the
free to locked state with the vehicle at a speed
of 12 km/h (7 mph} or more is inhibited by the
control unit], the indicator lamp flashes.

(3) To check for a burnt bulb, the indicator lamp Is
unconditionally lit for five seconds immediately
after the ignition switch has been turned ON
(the engine started).

R/D R/D I R/D I R/D 1 C/D !
changed ! changed | interlock | changed | changed !
over to overto | andreset | overio |overto '

locked | free state !
state

|

|

]

locked ! free state ) |

1 | | State {automatic !
| : l : release} :
I

" | | | !
| | | 1 |

Thon

11E0033
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REAR DIFFERENTIAL CONTROL UNIT

On the J top and metal top vehicles, the control
unit 1Is mounted on the quarter panel (LH). On
long wheelbase vehicles, the control unit Is
mounted In the tool box assembly under the rear
seat with a bracket in between.

Achieves ON/OFF control of power supply to the
rear differential lock air pump In response to the
ON/OFF signals from the rear differential lock
switch and centre differential lock operation
detection switch.

When the vehicle speed is 12 km/h (7 mph) or
more, the control unit inhibits changeover of the

<Standard wheelbase>

Rear differential
lack control _———

- L\

EFLERN 8

?

18
©

==
[ Quarter panel

i

11EQO18

{LH) ||

Block Diagram

air pump from OFF to ON.

Causes the rear differential lock indicator lamp
to come on or go out in response to the ON/OFF
signals from the rear differential lock detection
switch. When changeover is in progress or
when the interlocked state exists, the controf
unit causes the indicator lamp to flash.
When the ignition switch I1s turned ON, the
control unit causes the indicator lamp to light for
approximately 5 seconds regardless of the
ON/OFF states of all the switches.

<Long wheelbase> -~

\
~Rear differential

Tool box
assembly

lock control

unit
N

11€0019

Ignition switch
{1G1) Indication mode

determined —1

lock detection switch

Rear differential

Vehicle speed

Centre differential

Indicator lamp

controlled to —

flash or
lluminate

Rear differential lock
indicator lamp

Changeaver mode
determined —

lock operation -
detection switch

Power supply

Control mode
determined

Rear differential
lock switch

to air pump — Pressure Constant
controlled switch pressure
control
1 !

Rear differential lock ar pump
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Drive gear

Dog clutch
(out of mesh}

Pinion shaft

Pinion

Side gear
(LH)

Differential

case Pressure rng

P port
{awr
pressure
released)

Differential
case

Drive cam
Spring

Driven
cam

Drive gear

11E0040
Dog clutch
{in mesh)
P port
(aIr pressure)
Actuator
Side gear
(RH)
Pressure

plate

11E0039

I Offset

—1

11E0043

OPERATION OF SYSTEM

(1) Free state

The torque input from the drive gear is transmit-
ted through the differential case, pressure ring,
pinion shaft, pinion gear and side gear to the
right and left rear axle shafts. Even if the right
and left shafts differ in rotating speed, the
normal differential functions are accomplished,
as there is no hindrance.

(2) Locked state

Application of an air pressure from the P port
allows the actuator to operate, moving the
pressure plate and drive cam in the direction of
the arrow. As a result, the dog clutches of the
drive and driven cams are brought into mesh to
block the differential action of the differential
case and side gear {RH) to create a locked state.
[n addition, the differential case and drive cam
are meshed, as long as the torque 1s applied
from the drive gear to the differential case, the
drive cam is pressed against the driven cam and
cannot be released.

{3) When locked state is released

When the air pressure applied to the P port is
released, the actuator releases the pressure
plate. When the torque applied to the differential
case is removed, the drive cam is moved in the
direction of the arrow by the spring, and is
separated from the driven cam to restore the
normal differential functions.

FRONT DIFFERENTIAL

The front differential is of a reverse offset configuration.

In this configuration, the helix direction of both the drive gear
and pinion gear is opposite to that of an ordinary differential.
Consequently, the drive surfaces of the gear teeth are the
leading surfaces contrary to the trailing surfaces in an ordinary
4WD vehicles’ differential. This design is effective at reducing
gearing noise.
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FRONT DIFFERENTIAL MOUNT

The front differential is elastically supported at two The insulators used at the front supporting points

points at the front and one point at the rear to have internal voids at both top and bottom, while

reduce vibrations via the brackets. the insulator at the rear has them at both front and
rear. The locations of these voids are determined
according to the movement characteristics of each
supporting point in order to absorb the vibrations
most effectively.

View A

11E0003

11E0001

11E0002
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REAR AXLE

The new PAJERO/MONTERQ models use the rear

axle of the semi-floating type with a “banjo” axle

housing.

This rear axle features the following:

e \Wider track (tread) for greater stability due to an
extended axle housing and axle shaft

ESCGAAB

Greately durable wheel bearing support which
uses a press-fitted retainer.

A new differential air bleeder which opens to the
atmosphere through a pipe connected to the
differential housing.

On ABS-equipped vehicles, the wheel speed
sensing rotors are on the axle shafts.

SPECIFICATIONS
items Vehicles with rear Vehicles with rear Vehicles with rear
disc brakes differential lock drum brakes
Axle housing type Banjo type Banjo type Banjo type
Axle shaft
Supporting type Semi-floating type Semi-floating type Semi-floating type

LH 40x34.5x 7235
"{1.57 x 1.36 x 28.48)

40 x34.5x744.5
(1.57 x1.36 x29.31)

Shaft O.D. (bearing mm(in) |40x345x7445

part x centre x length) (1.567x1.36x29.31)

Bearing type Double taper roller
bearing

Bearing (O.D.x1.D.) mm(n.) | 80x40(3.15x 1.57)

RH: 40x34.5x760.75
"(1.67 x 1.36 x 29.95)

Double taper roller
bearing

80x40(3.15x 1.57)

Taper roller bearing

80x40(3.15x 1.57)

CONSTRUCTION

<Vehicles with rear drum brake>

<Vehicles with rear disc brake>

Retainer

Bearing
11E0026

11EQ032

<Vehicles with rear drum brake>

Axle
shaft

Retainer
Bearing

1EQQ27
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SUSPENSION

The front suspension is double wishbone, indepen-
dent suspension which assures a comfortable nde
and outstanding steering stability. The rear suspen-
sion is the 3-link coll spring type axle suspension,
which assures comfortable ride and outstanding
steering stability or the leaf spring type axle suspen-

SPECIFICATIONS

ESDLAAA

sion, which features outstanding strength. In addi-
tion, remote controlled variable shock absorbers
have been adopted which allow the shock absorber
damping force to be changed in three stages of
operation by a switch provided int.

ltems

V21, V23, V24,V41,V43, V44

V12,V14,V32,V34

Front suspension
suspension

Double wishbone type independent

Double wishbone type independent
suspension

Rear suspension

3-link coil spring type axle suspension

Leaf spring type axle suspension

Remote controlled variable Option -

shock absorber

FEATURES

Ride comfort 1. Rubber bushing adopted for upper arm pivot <Front>
2. Larger size bushing adopted for lower arm <Front>
3. Taper coil springs adopted <Rear> (V21, V23, V24, V41, V43, V44)
4. Remote controlled varnable shock absorbers adopted {Option)
5. Front wheel stroke increased

Better steering . Tread enlarged
stability and rough

road operation

[S20F =N W r —

—_

Better durability
and serviceability

. Kingpin offset reduced

. Straight type lateral rod adopted which offers higher lateral rigidity
(V21, V23, V24, V41, V43, V4a4)

. Higher roll ngidity stabilizer bar adopted

. Shock absorber damping force optimized

. Forged lower arm adopted which offers higher strength and durability
<Rear> (V21, V23, V24, V41, V43, V44)
2. Simpler link mechanism adopted which requires less parts

<Rear> (V21, V23, V24, V41, V43, V44)
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<REAR LEAF SPRING TYPE>

12E0041

<REAR 3-LINK COIL SPRING TYPE>

12E0040
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FRONT SUSPENSION —
FEATURES
e Adopts a highly ngid A-type upper arm and lower the shock absorbers.
arm suitable for rough road operation. e Adopts torsion bar springs which assure com-
® Sets optimum damping force characteristics for fortable nde.
Torsion bar

Stabilizer bar

12E0018

Lower arm

NOTE
The construction and operation of the front suspen- PAJERO. Only the differences from the convention-
sion are essentially the same as those of the 1990 al PAJERQO are described here.
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SPECIFICATIONS

[tems

Standard specification

Optional specification

Suspension system

Independent, double wishbone
with torsion bar and telescopic
shock absorber

Independent, double wishbone
with torsion bar and telescopic
shock absorber

Camber
Caster

Kingpin inchnation

40’ +30' {difference between
right and left 30° or less)

3°+1° (difference between
right and left: 30’ or less)

14°52'

40'+30° (difference between
right and left: 30’ or less)

3°+1° {difference between
nght and left. 30’ or less)

14°52'

Spning constant {wheel position)
N/mm (kg/mm, Ibs./in.}

(60 295 x 1 031)

1,277.5x27.0
{60.295 x 1.062)*"

25(2 5, 140), 28 (2 8, 157)*'

Toe-In mm{in.) | 35+3.5(014+0.14) 35+35(014+0 14)
Torsion bar
Length x O.D. mmin.) | 1,.277.5x26.2 1,277.5x27.0

(560.295 x 1.062)

28(2 8, 157)

Shock absorber

Type

Max. length mm (in.}
Min. length mm (in )
Stroke mm (in )

Damping force
[at 0.3 m/sec (0.9 ft./sec.)]

Hydraulic cylinder type double acting

34513 6)
225 (8 9}
120(4.7)

Low pressure mtrogen gas filled
hydraulic cylinder type double acting

345(13 6)
230(9.1)
115 (4.5)

Expansion N {kg, Ibs.) | 2,450 (245, 540} Hard: 3,150 (315, 694)
Medium: 2,350 (235, 518)
Soft: 1,700(170, 375)
Contraction N {kg. Ibs.) | 1,600 (150, 331} Hard. 1,600 (160, 353)
Medium: 1,250 (125, 278)
Soft. 850 (85, 187)
Stabihzer bar
Qutside diameter mm{in.} | 23(0.91)*?, 25 (0.98)*3, 28 (1.10}** 23(0.91)%2, 26(0.98)*, 28 (1.10)*¢
Identification colour Red*?, White*3, Yellow** Red*?, White*?, Yellow**
NOTE
*1. Austraha version V32, V34
*2:\12,V14

*3:V21,V23,V24,V32 V34
** V41,43, Va4
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Camber

Upper arm

Lower arm

L

il

(Kingpin inclination)

-
12E0087
Kingpin offset

12E0027

Section A-A

AP

1260017

12E0011

DESCRIPTION OF CONSTRUCTION

WHEEL ALIGNMENT

Camber, Toe-in

The camber has been reduced to improve the steerability.
Kingpin Offset

The kingpin offset amount has been reduced for reduction of
the moment around the kingpin shaft generated during braking
or driving on a road where vehicles are exposed to various
external forces to improve braking stability and straight ahead
stability.

Wheel Alignment Adjustment

The camber can be adjusted by adding or removing shims set in
the upper arm and cross member mounting portions. The
caster is not possible to adjust.

UPPER ARM

The upper arm 1s an A-type arm of box type closed cross-
sectional construction which offers high strength.

A rubber bushing has been adopted for the pivot of the upper
arm for improvement of nding comfort and prevention of
vibration.

The ball joint is installed on the upper arm with bolts to assure
easier servicing.
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REAR SUSPENSION <LEAF SPRING TYPE>

FEATURES

® Asymmetrical progressive leaf springs* have
been adopted for improvement of riding comfort
and roll rigidity and prevention of wind-up.

e Bias arrangement shock absorbers have been
adopted for effective prevention of wind-up.

SPECIFICATIONS

E9DCAAE

* Progressive leaf spring: Consists of large curva-
ture leaves piled under an arc-shaped spring and
provides a larger spring force for a larger load.

Items

V12,V14

V32,V34

Suspension system

Asymmetrical semi-elliptic leaf
spring type nigid axle suspension

Asymmetrnical semi-elliptic leaf
spring type ngid axle suspension

Leaf spnng
Number of leaf spnngs

Camber {unladen) mm {in.)

Spring constant as installed
N/mm (kg/mm, Ibs./in.)

4

73-83(2.87-327)
[73.5-82.5(2.89-3.25)]

5

Vehicles for General Export
and Gulf countries

725 -835(2.854 - 3.287)
[80.0-90.0(3.15—3.54)]

Vehicles for Australia
80.0-900(3.15-3.54)

Damping force
[at 0.3 m/sec. (0.9 ft./sec.)]

Expansion N (kg, Ibs.)
Contraction N (kg. Ibs.)

1,200 (120, 265)
550 (65, 121)

Light load 29.1(2.91,163)[35.0 (3 50, 196)] Vehicles for General Export
and Gulf countries
32.2(3.22,180) [42.4 (4.24, 237)]
Vehicles for Australia
42.4(4.24, 237)
Heavy load 73.1(7.31,409)[124 0 (12 40, 694)] Vehicles for General Export
and Guif countnes
61.516.15, 344)[103.8{10.38, 581}]
Vehicles for Australia
103.8{10.38, 581)
Shock absorber
Max. length mm (in.) | 548 (21.6) 558 (22 0)
Min. length mm (in.} | 328(12.9) 333(13.1)
Stroke mmin) | 220(8.7) 225(8.9)

1,800 (180, 397}
800 (80, 1786)

NOTE
Optional specifications shownin| |

3-7
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(/ P
&
P Shock absorber
Bump stopper

f Leaf spring

U-bolt / \\f.. ,

L7a
\0' " o 1‘. .(!@ Shock absorber
=

=

Bump stopper

. I
./\
a",{
Stabilizer bar

Leaf spring

12EG0039

NOTE
The construction and operation of the leaf spring those of the 1990 PAJERO.
type rear suspension are essentially the same as
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REAR SUSPENSION <COIL SPRING TYPE>

FEATURES

e Coll springs have been fitted to give passenger

car ride comfort.

SPECIFICATIONS

ESDCAAF

e A lateral rod has been adopted to assure better
steering stability and rough road operation.

ltems

V21C,V24C

V21W, V23C, V23W,
V24W

V41W, V43W, V4aW

Suspension system

Coll spring type 3-link
ngid axle suspension

Coil spring type 3-hnk
rigid axle suspension

Coil spring type 3-ink
rigid axle suspension

Coll spring

Wire dia. x O.D. x free length
mm (in.)

Coll spring identification colour

Spring constant
N/mm {(kg/mm, Ibs./in.}

13.4t014.5x 159.4 to
160 b x 422 5{0 b3 1o
0.57x6.28t06.32 x
16.63)
[134t015.0x159.4 10
161 x 391 {0.53 to0 0.659
X 6.28t06 34 x 15.39)]

Qrange x 1
[Pink x 1]

18t030(181t030,
101 t0 168) [22 to 40
{22104.0, 123 t0 224))

134t0145x 159410
160.5x4355{053 to
0.67x6281t06.32 %

17 15)

[13.4t015.0x 159.4 t0
161 x401.5(0.53 t0 0.59
x6.28106.34 x 15 81}]

Orange x 2
[Pink x 2]

1810 30(1.810 3.0,
101 to 168} {22 to 40
(22104.0, 123 t0 224)]

14.2t015.8x 160.2 to
161.8x404.5(0.66 to
0.62x6.31tob6 37 x

15 93)
[11.8t1016.0x157.810
162 x 396.5 (0.46 to 0.63
x6.21106 38 x15.61)]

Green x 1
[Light biue x 1]

27t039(2.71t03.9,
151 t0218) [27 to 45
(2.7t04.5, 151 10 252)]

Shock absorber

Max length mm (in )
Min. length mm (in.)
Stroke mm (in )

Damping force
[at 0 3 m/sec. (0.9 ft./sec )]

Expansion N (kg, Ibs)

Contraction N (kg, Ibs.)

457 (18 0)
297 (1.7}
160 (6.3)

2,450 (245, 540}

1,300 (130, 287)

457 {(18.0)
297(11.7)
160 (6.3)

2,450 (245, 540)

[Hard: 3,350 (335, 739)
Medium. 2,450 (245, 540)
Soft. 1,750 (175, 386)]

1,300 (130, 287)

[Hard" 1,650 (165, 364)
Medium: 1,300 (130, 287)
Soft: 900 (90, 198)]

NQOTE
Optional specifications shoawnin [ |
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Shock absorber

Lateral rod

Coll spring

Lower arm

Stabilizer bar
NOTE

12E0009
The construction and operation of the coil spring those of the 1990 PAJERO.
type rear suspension are essentially the same as
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REMOTE CONTROLLED VARIABLE SHOCK ABSORBERS EsDKAAA
The remote controlled variable shock absorbers motor-driven actuators fitted on the top of the shock
allow the damping force to be changed in three absorbers rotate the control rods in the shock

stages by operating a three-stage switch fitted in absorbers to change the damping force.
the console. When the switch is operated, the

Shock absorber
actuator

=

> Shock absorber
tuator A control unit
actua

Indicator \@
Front shock
absorber Rear shock
‘iﬁ absorber

Shock absorber
control switch

Shock absorber ﬁM
L]

1260023

12E0020

Features of individual modes

ltems | Shock absorber damping force Features

Mode
Hard Hard setting Outstanding steering stability and drivability on rough roads.
Medium Standard setting Proper suspension suitable for operation on general roads

Soft Soft setting Comfortable ride
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SPECIFICATIONS
tems Front suspension Rear suspension
Type Low pressure nitrogen gas filled Low pressure nitrogen gas filled
hydraulic cylinder type double acting hydraulic cylinder type double acting
Max. length mm (in.) | 345 (13.6) 457 (18.0)
Compressed length mm (in.) | 230(9.1) 297 (11.7)
Stroke mm (in.) | 115 (4.5} 160 (6.3)
Damping force Expansion
[at 0 3 m/sec. Hard 3,150 (315, 694) 3,350 (335, 739)
{0.9 ft./sec.)] Medium 2,350 (235, 518) 2,450 (245, 540)
N kg, Ibs.) | Soft 1,700 (170, 375) 1,750 (175, 386)
Contraction
Hard 1,600 (160, 353) 1,650 {165, 364)
Medium 1,250 (125, 276) 1,300 {130, 287)
Soft 850 (85, 187) 900 (90, 198)

DESCRIPTION OF CONSTRUCTION
CONSTRUCTION OF SYSTEM

(1) Shock absorber
control switch

H_
&
S

(2) Shock absorber
control unit

(3) Indicator

\

(759

(@) Shock absorber

actuator

(6) Front shock
absorber

(8) Shock absorber
actuator

(7) Rear shock absorber C&\

. actuator

(@ Shock absorber

() Shock absorber
actuator

(7) Rear shock absorber

12E0042

absorbers (7). Accordingly, the orifices which consti-
tute the oil passages in the front and rear shock
absorbers are opened or closed to alter the damping
force.

When the shock absorber control switch (1) is
operated, the shock absorber control unit (2) oper-
ates the shock absorber actuators (@), (8) to rotate
the damping force changeover rotary valves built in
the front shock absorbers (6) and rear shock
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Major components

Component

Function of component

Shock absorber control switch

Mode selection switch

Indicator

Indicates the current mode to the dniver.

Shock absorber actuator

Actuates the rotary valve in the shock absorber.

Front shock absorbers, rear shock
absorbers

Have a butlt-in rotary valve constructed to make
the damping force vanable.

Shock absorber control unit

Actuates all the actuators according to the mode
selected by the shock absorber control switch.

Rear console Id
Shock
absorber
control
switch

12EQ045

12E0025

SHOCK ABSORBER CONTROL SWITCH

The shock absorber control switch is a rocker type 3-stage
changeover switch fitted in the rear.console assembly and is
used to select the Hard, Medium or Soft mode.

INDICATOR

The indicator Is arranged in the tachometer of the combination
meter. The LED that is ON identifies the current mode.
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SHOCK ABSORBER ACTUATOR

In response to a signal from the shock absorber
control unit, the shock absorber actuators rotate the
control rods in the shock absorbers to operate the
respective rotary valves.

Front actuator

Back side of actuator

Soft mode

Rotating direction
of shaft

Qutput shaft

The actuator output shaft which rotates the control
rod always rotates in a single direction for change-
over of the Soft, Medium and Hard modes at
intervals of 90°.

Rear actuator

12E0034

Changed over  Changed over Changed over
from Soft to from Hard to from Medium to
Hard mode Medium mode  Hard mode

90°

12E0006
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Construction of Actuator

The actuator consists of a rotary drive section
composed of a DC motor and three gears, a position
detector circuit composed of a brush rotating with

pattern secured on the case, and a brake circuit
which applies electric brake to the DC motor to
assure locating accuracy.

the output shaft in a single body and a switch

Shock absorber

control unit

Actuator

absorber
control !

Shock {

Shock absorber control unit

circuit

Timer |,

Power supply

£

circun

»
Vaoltage imiting CII’CUI(I

Actuator

Lo

f
L & ’
12 i
Brake ) !
circutt !
| 1
1 ! ‘_J

Shock
absorber
control

switch

12E0015

1260003

Operation of Actuator

Briefly the system operates as follows when the Hard mode is
selected. In the circuit diagram, the SWh1, SW2 and SWs denote
the contacts comprising the SW pattern and brush on the
circuit board and have the following relationships with the
actuator drive positions.

[Relationships between actuator drive positions and contacts
SWhi, SW2 and SWjs]

Contact Hard Medium Soft
SWi OFF ON ON
SW2 ON OFF ON
SWa ON ON OFF

[Operation during rotation]

The electrical circuit in the actuator is configured as shown in
the illustration at the left. When the Hard mode is selected, the
power is fed to the motor as indicated by the arrow. When the
output shaft rotates to the position H, the SWi is opened and
the motor cut off.
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Shock absorber control unit

2

Timer |, I
circurt [
(\/o\tage hmiting circ UI[I motor.
Actuator

AAR
YWV

Brake |
circutt )
I
1
L

Shock
absorber
control
switch

12E0016

[Roles of diodes D1, D2 and D3]

Diodes D1, D2 and Ds are provided between the
actuator SWh1, SW2 and SWs and the shock absorber
control switch respectively. The diodes are provided
for the purpose of preventing problems such as the
one described below that occur when multiple
actuators are wired n parallel. For example, when
the Hard mode 1s selected the motors In both
actuators A and B rotate to the Hard position. In this
case, if the motor in actuator A reaches the Hard
position earlier, the SWhA is forced to OFF to stop

[Operation at the time of shutdown)

Even after the power supply to the motor has been stopped,
the motor continues to rotate because of its inertial force,
generating an e.m.f. (Electro motive force)

The e.m.f. is used to operate the brake circuit which provides a
short circuit across the motor to apply abrupt brake to the

motor A. However, since the motor in actuator B
does not reach the Hard position yet, the SWiB
remains ON. As a result, the © terminal of motor A
Is grounded via SW2A, SWs3A — SW:2B, SW3B —
SWiB — shock absarber control switch, and motor
A cannot stop. In other words, it follows that If no
diodes are provided, motors A and B cannot be
stopped unless the SWiA, SW2B and SWs3B are
simultaneously caused to be OFF.

3
Timer ]E
circurt

|»

Shock absorber
control unit

Vol e limiting
creut

Y

Actuator A

Actuator B

AAA
W

4 Positions where diodes
¢ h should be provided
Pasitions where diodes H \ M ®s Shotcglasbv?/?trcbher u p
should be provided contr
Q

12EQ014
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FRONT AND REAR SHOCK ABSORBERS
The front and rear shock absorbers are essentially the damping force.

the same In construction and operation. Both have a The front and rear shock absorbers are filled with a
rotary valve with an orifice which 1s made to rotate low pressure nitrogen gas to assure stable damping
to open or close the oil passage, thereby changing force characteristics.

Control rod

Front shock absorber

I

Rear shock absorber

Low pressure
{nitrogen) gas

Piston rod

| Control rod

| __— Rotary valve

% 12EQO08

12E0007

Damping force
charactenstics

Expan-
sion '
side

Damping
force

Hard
Medium
Soft

Piston speed

trac-
tion
side

Con- |

Soft
Medium

Hard  12e0010

Damping Force Changing Mechanism

Both the rotary valve and the piston rod which accommodates
the rotary valve have an orifice.

The two orifices are placed in the opened or closed position by
rotation of the rotary valve to increase or reduce the flow
passage area in the shock absorber and change the damping
force In three stages.
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Flow of Shock Absorber Oil

Mode | Soft mode Hard mode Medium mode
[tem
P0?|t|onsdof rotary v(ajlve Section A-A Section A-A Rotary valve Section A-A
nr
8::f:g: and pistonro E;ﬂtgg rod onfice Piston rod
: orifice
Piston rod
Roftarz valve orfice Rotary valve
orifice orfice
Section B-B Section B-B Section B-B
Section C-C Section C-C Section C-C
% 12E0073

Flow of Expansion
oil in shock stroke
absorber

12E0071

Contraction
stroke

12E0072
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WHEEL AND TYRE EsDMARS
On the wide fender equipped vehicles, aluminum fender installation, have contributed to wider track
wheels are standard equipment. and better cornering performance.
The offset amount of wheel, reduced for the wider
SPECIFICATIONS
<Vehicles for Europe>
ltems Vehicles with wide fender Vehicles without wide fender
Whesel
Type Aluminum type Steel type
Aluminum type*’
Size 15x7JJ 15x6JJ
Offset mm (in.) | 10(0.39) 33(1.29)
Pitch circle diameter mm (in.) | 139.7 (5.5) 139.7 (5.5)
Tyre
Size 265/70R15110S 235/75R15 105S
215R15 1005*"
Tyre inflation pressure kPa (kg/cm?, psi)
When 4 passengers
Front 180 (1.8, 26) 180(1.8, 26)
Rear 200(2.0, 28) 200 (2.0, 28)
210(2.1, 30)*?
When 4 passengers to max. load or
traller towing
Front 180 (1.8, 26) 180(1.8, 26)
Rear 200(2.0, 28) 2201{2.2, 31)
230(2.3,33)*?

NOTE
*1: Optional equipment
*2: Tire inflation pressure for optional tyres
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<Vehicles for General Export>

[tems Canvas top and van Wagon
GCC Except GCC Except for GCC
for GCC
With wide Without With wide Without
fender wide fender fender wide fender
Wheel
Type Steel type Steel type Aluminum Steel type Aluminum Steel type
type type
Size 16 x 5.50F 16 x 5.50F 15x7Jd 16 x6JJ 15x7JJ 16 x6JJ
16 x6JJ*! 16 x 6JJ* 16 x 5.50F*" 16 x 5.60F*!
Offset mm(in.) | 33(1.29) 33(1.29) 10(0.39) 3311.29) 10(0.39) 33(1.29)
Pitch circle 139.7 (5 5) 139.7 (5.5) 139.7 (5.5) 139 7 (5.5) 139.7 (5.5) 1397(55)
diameter
mmi {in.)
Tyre
Size 205/80R16 205R16 31 x10.50R15 | 205/80R16 31 x 10.50R15| 206R16
RF 104S RF 104Q 6PRLT RF 104S 6PRLT RF 104Q
7.50-16 7.50-16 7.50-16 750-16
—-BPRLT* —B6PRLT*' —BPRLT* —6PRLT*!
Tyre inflation
pressure
kPa (kg/cm?, psi)
Front 210(2 1,30} |210(2.1,30) |200(2.0,29) |210{21,30) |200(20,29) |210{2.1,30)
20012.0, 29)* | 200 (2.0, 29)** 200 (2.0, 29)*2 200(2.0, 29)*?
Rear 260(2.6,38) | 260(2.6,38 200(2.0,29) |260(2.6,38) |200(2.0,29) | 260(2.6,38)
240 (2.4, 35)*%| 240 (2.4, 36)*? 240 (2.4, 35)*? 240 (2.4, 3b}*?
NOTE

*1: Optional equipment

*2:- Tire inflation pressure for optional tyres

<Vehicles for Australia>

Items Vehicles with wide Vehicles without wide fender
fender
With leaf spring With 3-ink, coll
rear suspension Spring rear suspension
Wheel
Type Aluminum type Steel type Steel type
Size 15x7JJ 16 x 5.50F 15 x6JJ
16 x 6JJ*
Offset mm (in.) | 10(0.39) 33(1.29) 33(1.29)
Pitch circle diameter mm (in.) | 139.7 (6.5) 139.7 (6.5) 139.7 (6.5)
Tyre
Size 265/70R15 1105 205R16 RF 104Q P235/75R15
Tyre inflation pressure
kPa (kg/cm?, psi)
When not loaded
Front 180(1.8, 26) 210(2.1, 29) 180 (1.8, 26)
Rear 200(2.0, 28) 240(2 .4, 35) 200(2.0, 28)
When loaded
Front 180(1.8, 26) 230(2.3. 33) 180(1.8, 26)
Rear 200(2.0, 28) 260 (2.6, 38) 240 (2.4, 3b)

NOTE
*: Optional equipment
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STEERING

The steering wheel 1s a three- or two-spoke
type.

The steering column employs an iImpact absorb-
Ing mechanism (Europe and GCC versions) and a
tilt steering mechanism (Europe, General Ex-
port, Australia and GCC versions).

The oil pump 1s a vane type oil pump with a fluid
flow control system so the steering force varies
according to engine speed.

The manual steering gear box Is a recirculating
ball type with a variable gear ratio. (Except GCC
version)

The power steering gear box 1s a recirculating
ball type with a rotary valve for smooth
changeover of oil passages. In addition, a varl-
able gear ratio has been adopted for less
steering effort and better steering feeling.

SPECIFICATIONS

ESDEBAA

® The steering linkage has steering angle stoppers
at the pitman arm and idler arm to prevent noise
when maximum steering Is done. In addition, an
idler arm which provides high support ngidity
has been adopted for better steering feeling and
reliability. On manual steering equipped vehi-
cles, a damper has been provided for transmis-
sion of less vibration to the steering wheel.

NOTE

The construction and operation of the oil pump,
manual steering gear box and power steering gear
box are essentially the same as those of the

PAJERO.

ltems

Specifications

Steering wheel diameter
Steering angle (vehicle in unladen)

mm {in.)

Inner wheel
Outer wheel

Manual steering gear box

Steering gear type
Steering gear ratio

Power steering gear box

Steering gear type
Steenng gear ratio

Oil pump

QOil pump type

390 (15.35)

32740 *%,
29°45°

Recirculating ball type with vanable gear ratio
205245

Ball and nut, torsion bar type (integral type)
16.4-18.0

Vane type

Displacement
Damper assembly

Type

Maximum length

Compressed length

Stroke

cm?/rev. (cu.in/rev )

mm {In.)
mm (in.)
mm (in.)

9.6 (0.69)

Hydraulic, cylindrical, double-acting type
534 (21.0)

361 (14.2)

173 (6.8)
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CONSTRUCTION DIAGRAM

<Petrol-powered vehicles> <Diesel-powered vehicles>

Oil reservoir

13E0075

Relay rod

Tie rod

rd
Pitman
arm
BEFORE SHOCK
Steering column bushing
Polyacetal resin
Steering column Steering shaft

(lower pipe) {lower pipe)

ook
- _]]/;5 T uﬂ

13E0064
Steering column
lower

Steering shaft
{lower)

AFTER SHOCK

7177 T
0]

13E0063

Qil reservorr

Oil pump

Steering
wheel

13E0076

Steernng column
shaft

Gear box

13E0074

STEERING COLUMN
SHOCK ABSORBING STRUCTURE

(1) When the vehicle colhdes with something and
there is a load added to the steering shaft from
the gear box (primary shock), the steering shaft
(lower) of the steering shaft assembly crushes
the polyacetal resin, absorbing the shock load
using the friction of the steering column (lower
pipe) and steering column bushing as it slides
into the steering shaft {lower pipe).
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BEFORE SHOCK

Steering column assembly
mounting bolt

U-shaped
groove /J

- load

Collapse K
plate

Steering column
lower bracket

AFTER SHOCK

r Shock

13E0062

VLA
ey

(
S i P-ai/ /4

charactenstic

N

A
\

Pump delivery rate (Qf)
Fy

10 20 30 40 50 60
Pump speed (N) (x 100 rpm})
e 1 1 L 1 1 1 L |

0 1 2 3 4 ] 6 7 8
0.0 10, {20 (€0, 0 {80, (60, (70, {80,
147y 284 427) o669 711) 853 996) 1.138)
Pump pressure (P} MPa (kg/cm’, psi)

NOTE

{1) P-Qf charactenstic Pump pressure and pump deliv-
ery rate

(2) N-Qf charactenistic. Pump speed and pump delivery
rate

U
13E0061
OIL PUMP PERFORMANCE
dm?*(U.S.qgt., Imp gt )/min
ok L N
) V AW // cha/ractenstlc

13E0011

(2) If the driver's body is thrown against the

steering wheel (secondary impact), the steering
column assembly will be released forward and
the collapse plate extended to absorb the impact
load, as the mounting bolt hole of the steering
column lower bracket 1s grooved in the form of
character U.

OIL PUMP

The oil pump I1s a vane type with a fluid flow control
system which reduces steering effort when the
engine speed Is low and properly increases it when
the engine speed is high.
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POWER STEERING GEAR BOX INPUT AND
OUTPUT CHARACTERISTIC DIAGRAM

& 8(80,1,138)}- -

& 550, 711} '

2 :

: |

= 100,142} !

L 03(3,43) !

2 15 39 47

@ 15,13) (39,34) (47 41)

o Input torque Nm tkgem, inlbs ) y3e0012

STEERING LINKAGE

The idler arm support construction has been
changed to improve steering feeling.

Plug

Lower

13E0013

% ]
SR>
-

Stopper

Pitrnan arm

13E0053

POWER STEERING GEAR BOX

The power steering gear box uses a large diameter
rack piston [$p74 mm (2.9 in.)] and variable gear ratio
{16 4 to 18.0) to reduce steering effort and improve
steering feeling.

13EC074

STEERING ANGLE

The side faces of the pitman arm and idler arm are
blocked by a stopper bolt mounted on the frame to
restrict the steering angle and prevent noise that
may otherwise be generated when maximum steer-
ing is done.
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BRAKES ESDHAAG
The brake system offers outstanding reliabity, the dniver better braking feeling.

dependability and braking performance, and grves

FEATURES

—

Improved braking . A multi mode type anti-lock brake system (ABS) has been adopted to

performance prevent locked wheel slipping and assure proper braking

. Disc brakes have been adopted for the four wheels.

. Two-piston type front ventilated disc brakes have been adopted to
stabilize braking and 'mprove braking feeling.

. A tandem brake booster has been adopted which provides powerful
braking by applying hght foot pressure.

5. Parking brake accommodated drum in rear type disc brakes or 10"
leading-traiing type drum brakes have been adopted which offer
outstanding braking stability.

A OWN

improved ——— 1. For ease of inspection, diagnosis functions have been adopted for the

serviceability 4ABS.

2. For ease of removal and re-installation, the outer disc system has been
adopted for the rear.

3. For ease of identification, the colour of the reserve tank cap of the
master cylinder has been changed to white.

Higher safety — 1 An audible type wear indicator has been adopted to alert the driver when
the pad service mit 1s reached

2 Ablend proportioning valve has been adopted to prevent premature locking
of the rear wheels.
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CONSTRUCTION DIAGRAM
<Vehicle without ABS>

14E0158

<Vehicle with ABS>

14EQ0067
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SERVICE BRAKES
SPECIFICATIONS

Vehicles for Europe

ltems

2400, 3000

2500D

Master cylinder

Type
|.D. mm {in.)

Tandem type {with level sensor)
23.8 ('%1e)

Tandem type (with level sensor)
23.8{1%%s)

Brake booster
Type

Effective dia. of power cylinder
mm {in.)

Boosting ratio

Vacuum type, tandem
205 + 230(8 + 9)

6.0

Vacuum type, tandem
180 + 205(7 + 8)

6.0

Proportioning valve
Type

Load sensing proportioning valve

Load sensing proportioning valve

Front brakes

Type

Disc effective dia. x thickness
mm (in.)

Wheel cylinder 1.D. mm (in.)

Lining thickness mm (in.)

Clearance adjustment

Floating caliper, dual pistons,
ventilated disc (M-R57W)

228 x 24 (8.98 x 0.94)

42.8 (1146} x 2
10.0(0.39)
Automatic

Floating caliper, dual pistons,
ventilated disc {(M-R57W)

228 x24(8.98 x 0.94)

42.8(1"e) x 2
10.0(0.39)
Automatic

Rear brakes

Speed sensor type

Type Floating caliper, single piston, Floating caliper, single piston,
sold disc (M-R595) sohd disc {M-R59S)
Disc effective dia. x thlckness( ) 272x18(10.71 x 0.71) 272x18(10.71x0.71)
mm {In.
Wheel cylinder 1.D mm (in.} |42.8(1"e) 42 .8 {114s6)
Lining thickness mm {in.) |9{0.354) 9 (0 354)
Clearance adjustment Automatic Automatic
ABS
Rotor teeth
Front 110 110
Rear 110 110

Magnet coil type

Magnet coil type
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Vehicles for General Export

ltems 2600 2500D (except vehicles Vehicles with
without wide fender}) wide fender
2-door models 4-door models 2-door models 4-door models
Master cylinder
Type Tandem type Tandem type Tandem type Tandem type Tandem type
{without level {without level (without level (without level (without level
sensor) sensor) sensor) sensor) sensor)
ID mm{in) | 23 8{'%s) 23 8('%4s) 23 8('%16) 23 8 ('%16) 23 8 (%46}

Brake booster
Type

Effective dia of power
cyhnder mm {in )

Boosting ratio

Vacuum type,
single

23019)

bb

Vacuum type,
tandem

205 + 2308+ 9)

60

Vacuum type,
single

205 (8)

(@3]
(@]

Vacuum type,
single

230(9)

bb

Vacuum type,
tandem

180 + 205 (7 + 8)*

or
205+ 230 (8 + 9)**
6.0

Proportioning valve
Type

Blend proportion-
ing valve

Blend proportion-
Ing valve

Blend proportion-
ing valve

Blend proportion-
ing valve

Blend proportion-
Ing valve

Front brakes
Type

Disc effective dra x
thickness mm (in.)

Wheet cylinder 1.D.
mm (in.)

Lining thickness
mm (in.)

Clearance adjustment

Floating caliper,
single piston,
ventilated disc
{(M-R56V)

227 x 22
(894 x0.87)

60.3 (23&)
105 (0 41)

Automatic

Floating caliper,
single piston,
ventilated disc
{M-R56V)

227 x 22
(894 x087)

60 3 (2%)
10510.41)

Automatic

Floating caliper,
single piston,
ventilated disc
{M-R56V)

227 x22
(894x087)

60 3 (2%)
105(0.41)

Automatic

Floating caliper,
single piston,
ventilated disc
(M-R56V)

227 x 22
{8 94 x 0 87)

60.3 (2%s)
10.5(0 41)

Automatic

Floating caltper,
single piston,
ventilated disc
(M-R56V)*' or
Floating caltper,
dual pistons,
ventilated disc
(M-RE7W)*?

227 x 22

(894 x0.87)* or
228 x 24

(898 x0.94)*2

60 3 (2346)* or
42 8 (118) x 2*2
(

105(041)* or
100 (0.39)**

Automatic

Rear brakes

Speed sensor type

Type Leading trailing Leading trailing Leading trailing Leading trailing Floating caliper,
single piston,
solid disc
(M-R59S)

Drumi.D mm (in.) | 254 {10} 254 (10) 254 (10) 254 (10) -

Disc effective dia. x — - - — 272x18

thickness mm{in) (10.71x071)

Wheel cylinder | D. 23.8("%e) 23 8 ("%6) 23 8 ('%1e) 23.8('%6) 42 8 (11V18)

mm{n)
Lining thickness 4.6(0.181) 4.6(0181) 46(0181) 4.6(0 181) 9 ({0.354)
mm (in.)
Clearance adjustment | Automatic Automatic Automatic Automatic Automatic
ABS*?
Rotor teeth
Front - - — — 110
Rear - - - - 110

Magnet coll type

NOTE

*': Diesel powered vehicles
*2: Petrol powered vehicles
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Vehicles for GCC

[tems 2600 3000 2500D
2-door models 4-door models
Master cylinder
Type Tandem type Tandem type Tandem type Tandem type
(with level sensor) (with level sensor) {with level sensor) (with level sensor)
I.D. mm{in) | 23 8 (%) 23 8 (15/18) 23.8 (1%16) 23.8 (%16)

Brake booster

Type

Effective dia of

power cylinder
mm {in.}

Boosting ratio

Vacuum type, single
2301(9)

b

Vacuum type, tandem
205+ 230(8 +9)

6.0

Vacuum type, tandem
205 + 230(8 + 9)

6.0

Vacuum type, tandem
180 + 205 (7 + 8)

6.0

Proportioning valve
Type

Blend proportioning
valve

Blend proportioning
valve

Blend proportioning
valve

Blend proportioning
valve

Front brakes
Type

Disc effective
dia. x thickness
mm (in.)

Wheel cylinder
I.D. mm (in.)

Lining thickness
mm{in)

Clearance
adjustment

Floating caliper,
single piston,
ventilated disc
(M-R56V)

227 x 22
(8.94 x0.87)
60.3 (234)
105 (0 41)

Automatic

Floating caliper,
single piston,
ventlated disc
(M-R56V)

227 x22
(8.94 x 0.87)
60.3 (234)
105(0 47)

Automatic

Floating caliper,
dual pistons,
ventilated disc
(M-R57W)

228x24

(8.98 x 0 94)
428(1"Viehx 2
10.0(0.39)

Automatic

Floating caliper,
single piston,
ventlated disc
(M-Rb6V)

227 x 22
(8.94 x0.87)
60.3 (234)
105 (0 41)

Automatic

Rear brakes

Speed sensor
type

Magnet coil type

Type Leading trailing Leading trailing Floating caliper, single | Floating caliper, single
piston, solid disc piston, solid disc
{(M-R59S) {M-R59S)
Drum 1.D. 254 (10) 254 (10) — -
mm (In.)
Disc effective - - 272x18 272x18
dia. x thickness (10.71x0.71) (10.71x0.71)
mm (in.)
Wheel cylinder 23.8{1%s) 23.8(1%s) 42.8(1"V1e) 42.8(11'V18)
1.D. mm (in.)
Lining thickness | 4.6 (0 181) 4.6(0.181) 9(0.354) 9 (0.354)
mm (In )
Clearance Automatic Automatic Automatic Automatic
adjustment
ABS
Rotor teeth
Front — — 110 -
Rear - - 110 —
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Vehicles for Australia

ltems 2600, 2500D ({vehicles with leaf spring) 3000 25000 (except vehicles
with leaf spring)
2-door models 4-door models
Master cylinder
Type Tandem type Tandem type Tandem type Tandem type
{with level sensor) (with level sensor) {with level sensor) (with level sensor)
I.D. mm (in.) | 23.8 ("%e) 23 8("%4¢) 23.8("%e) 23.8 (1516)
Brake booster
Type Vacuum type, single Vacuum type, tandem | Vacuum type, tandem | Vacuum type, tandem
Effective dia. of | 230 (9) 180 + 205(7 + 8)*'or | 205+ 230{8+9) 180 + 205{7 + 8)
power cylinder 205 + 230(8 + 9}*?2
mm (in.)
Boosting ratio 5.5 6.0 60 6.0
Proportioning valve
Type Load sensing Load sensing Load sensing Load sensing
proportioning valve proportioning valve proportioning valve proportioning valve
Front brakes
Type Floating caliper, Floating caliper, Floating caliper, Floating caliper,
single piston, single piston, dual pistons, dual pistons,
ventlated disc ventilated disc ventilated disc ventilated disc
(M-R56V) {(M-R58Y) {(M-RE7W) (M-R57W)
Disc effective 227 x 22 227 x 22 228x24 228 x 24
dia. x thnckne(ss ) {8.94 x 0.87) (8.94 x0.87) {8.98 x 0.94) (8.98 x 0.94)
mm (in.
Wheel cylinder | 60.3 (234) 60 3 (294) 42.8 (116} x 2 428(11/e)x 2
I.D. mm (In.)
Lining thickness | 10.5(0.41) 10.5(0.41) 10.0 (0 39) 10 0(0.39)
mm (in.)
Clearance Automatic Automatic Automatic Automatic
adjustment
Rear brakes
Type Leading trailing Leading trailing Floating caliper, single | Floating caliper, single
ptston, solid disc piston, solid disc
{M-R59S) (M-R69S)
Drum I.D 254 (10) 254 (10) - -
mm (in.)
Disc effective - - 272x18 272x18
dia. x thickness {10.71 x0.71) (10.71x0.71)
mm (in.)
Wheel cylinder | 23.8 ('%16) 23.8 (%e) 42.8{1'16) 42.8(1"8)
1.D. mm (in.}
Lining thickness | 4.6 (0.181) 4.6(0.181) 9(0.354) 9(0.354)
mm {(in.)
Clearance Automatic Automatic Automatic Automatic
adjustment
ABS
Rotor teeth
Front - — 110 -
Rear - - 110 -
Speed sensor — — Magnet coil type -
type
NOTE

*': Diesel powered vehicles
*2: Petrol powered vehicles
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MASTER CYLINDER

The master cylinder is constructed for a maximum e On vehicles with ABS, compared with vehicles

measure of safety and offers the following features. without ABS, port A has been abolished and the

e A tandem type master cylinder has been shape of the secondary piston changed.
adopted. ® The colour of the reserve tank cap has been

® On vehicles with ABS, a built-in filter has been changed to white for improvement of ser-
provided In the reserve tank to prevent entry of viceability.

foreign substances into the brake hnes when
brake fluid 1s added or replaced.

<Vehicles without ABS> <Vehicles with ABS>
Cap
‘///" Cap
Diaphragm
Diaphragm
F s 1
Hher\\\\\\\\ ‘
g __— Levelsensor P/’,,,-Levelsensor
L E=TF
14N0O0O13 14A0562
BRAKE BOOSTER
The brake booster is a tandem or single type. Either providing large boosting effects without increas-
of the types is selected for the right type of vehicle. ing I1ts outside diameter.
¢ The tandem type has two diaphragms to cause ® A non-disassembly design has been adopted for
the difference between the atmospheric pres- size and weight reduction.
sure and negative pressure to act in two stages,
Rear
Front diaphragm
diaphragm

Push rod

Booster return
spring

X 14F0091
Negative chamber
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FRONT BRAKES
e The front brakes are 15" single piston (M-R56V ® For the sake of safety, an audible type wear

type) or 15” dual pistons (M-R57W type) venti- indicator has been provided on the pad inside
lated disc brakes. the body. §
M-R57W
[l
J— : -
[ _'u
o g

-
14E0009 j T i 1
{ \j@é

14E0008

REAR DISC BRAKES

e The rear disc brakes are 15" single piston jointly
(M-R59S type) drum in type disc brakes. ® For the sake of safety, an audible wear indicator
e For ease of servicing, the outer disc type has has been provided on the pad inside the body.

been adopted which tightens the wheel and disc

o oy
@ s

N
S, e A

T
F e

L S
[:o g

o JEaF
54ﬁ_§mm e ot e G e

feon
k:
|13

14E0010

14EQ007
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REAR DRUM BRAKES

The rear drum brakes are 10" leading-trailing brakes provides stable braking when traveling forward or
with an auto adjuster mechanism which always backward

14G0011%
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ANTI-LOCK BRAKE SYSTEM (ABS)

The anti-lock brake system (ABS), an improved
version of the ABS now in use in the 2WD vehicles
and the 4WD vehicles (VCU 4WD) such as the
Galant, is compatible with the fuli drive mode of the
Superselect 4WD. It is the world’'s first ABS
applicable not only In the 2WD and VCU 4WD
{centre differential free} modes but also in the
directly coupled 4WD (centre differential locked) or
rear differential locked mode.

CONSTRUCTION DIAGRAM

ABS

warning

lamp
D|agn05|s connector

Valve relay

Motor relay

Hydraul
U[;/Itrau © ‘-‘m g"

Wheel speed sensor
(front, RH)

Free wheel engage switch

Stop lamp
switch unit

E9DIAAF

The ABS dramatically improves the “traveling” as
well as “braking” performance of the Superselect
4WD. Under any traveling conditions such as a
slippery road surface, the ABS assures well-
balanced implementation of all phases of traveling
performance at an incredibly upgraded level.

NOTE
VCU: Viscous Coupling Unit

ABS control

Wheel speed sensor

{7 ) (rear, RH)

Rear differential lock

" detector switch

Wheel speed sensor
{rear, LH)

G sensor 14E0066

Centre differential lock
detector switch

Wheel speed
sensor
{front, LH)
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LIST OF MAJOR COMPONENTS

Part name Function
Sensors Wheel speed sensor Sends wheel speed signal of each wheel to the ECU.
G sensor Sends an output voltage corresponding to the body

acceleration to the ECU.

Stop lamp switch Sends the signal indicating whether the brake pedal is
depressed or not to the ECU.

Free wheel engage switch Sends ON or OFF signal corresponding to the status of
the drive system to the ECU

Centre differential lock
detector switch

Rear differential lock
detector switch

Actuators | Hydraulic unit (HU) Controls the brake fluid pressure of each wheel in
response to the signal from the ECU.
Motor relay Enters the ON state in response to the signal from the
ECU and drives the pump motor in the HU.
Valve relay Enters the ON state in response to the signal from the
ECU and supplies power to the solenoid valve in the HU
ABS warning lamp Located in the combination meter, the lamp lights when
the ABS falls.
Diagnosis connector Outputs a diagnosis code.
Electronic control unit (ECU) Drnives the hydraulic unit, etc. in response to the

signals from the individual sensors.
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1. Operates in all of the 2WD, VCU 4WD
and directly coupled 4WD drive modes.
(The world's first of its kind)

The basic concept is a 4-sensor, 3-channel control
system for independent control of the front RH and LH
wheels and integrated control of the rear wheels. It

provides proper controls suitable for different drive
modes.

2. Prevents vibration of the directly

Provides controls to prevent vibration (judder) which
coupled 4WD.

often occurs in the directly coupled 4WD mode where
the front and rear wheels interfere with each other.

[Controls for different drive modes]

control of rear wheels

Front of vehicle

Independent @——@ Independent
Slmultaneous< D——--—-—D j

14EQ014

Drive Mode ABS controls
Normal condition {Condition other than Rear wheels showing signs of locking
described at right) a little earlier than front wheels
2WD or VCU 3-channel control for Independent control 3-channel control for iIndependent control
4AWD mode of front RH and LH wheels and Select Low of front RH and LH wheels and Select Low

control of rear wheels

Front of vehicle

Independent @ @ Independent
Smultaneous‘ D—-——-D ;

14E0014

Directly coupled
AWD mode

3-channel control for independent control
of front RH and LH wheels and Select Low
control of rear wheels

Independent @—@ Independent

Simultaneous

14E0014

“Reduce the pressure” instruction generated
at rear wheels 1s simultaneously sent to the
low side front wheel to reduce the torsional
torque and prevent vibration.

<When rear RH wheel begins to be locked>

Independent Low side

== ="
)

[ ]
“Reduce the
pressure”
Instruction

- d

14E0012

<When rear LH wheel begins to be locked>

Independent

D

Low side

——

“Reduce the
pressure”
instruction

14E0013
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O

\

Indicates the direction of force generated
during rear wheel ABS operation

14E0018

3. VCU 4WD or directly coupled 4WD
vehicle velocity estimated

[Reference: about vibration that occurs during ABS opera-
tion of directly-coupled 4WD]

On 4WD vehicles, the front and rear wheels are coupled by the
drive shaft. Therefore, when the rear wheels under control by
brakes begin to be locked, operation of the ABS reduces
braking on both of the rear wheels so that the wheels regain a
rotating speed, but retains sufficient braking on both of the
front wheels. As a result, torsional torque acts on the drive
shaft that couples the front and rear wheels as shown.

If operation of the ABS is terminated in this condition and all of
the wheels return to the same state, the torsional torque goes
out so that the drive shaft starts going back to the original state,
inducing wheel vibration. This phenomenon causes practically
no problem in the VCU equipped full tme 4WD vehicles like the
Galant. On the directly coupled 4WD vehicles, however, the
front and rear wheels are held together with a stronger force so
that the phenomenon becomes more obvious. To prevent it,
control Is necessary.

Precise vehicle velocity obtained from linear G
sensor to provide highly efficient control

[Reference: estimated vehicle velocity of 4WD vehicle]

In the case of a 4WD vehicle, the front and rear
wheels are coupled by the dnve shaft. Therefore,
application of braking to one of the wheels affects
the other three wheels and causes all the wheels to
reduce their rotating speed, making it impossibie to
precisely estimate the vehicle velocity.

For this reason, the ABS for the full tme 4WD
vehicles like the Galant has a G sensor added for the
purpose. Such 4WD vehicles are equipped with a
VCU, and the front and rear wheels are not held
together so tight as those of the directly coupled

4WD vehicles. The G sensor used for such vehicles,
therefore, 1s one that is caused to be ON when the
vehicle velocity 1s smaller than a given value, and
OFF when it is larger.

In the case of the Pajero, additional capability is
required for compatibility with the directly coupled
AWD (centre differential locked) mode. For this
reason, the Pajero uses a displacement-sensitive
type G sensor which generates an output voltage
corresponding to the reduced degree of vehicle
velocity.

[Comparison of estimated vehicle velocities by use of linear G sensor and ON/OFF type sensor for

directly coupled 4WD vehicle]

Braking started
Vehicle A
velocity

Actual vehicle
velocity

i/

Estimated vehicle velocity
by linear G sensor

’

- —

Estimated vehicle

velocity by
S~ / conventional type
-~

— -

Elapse

of ime
14E0015
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ROUGH SKETCH OF THE SYSTEM

HU. Hydraulic Unit
BPV- Blend Proportioning Valve

Wheel speed sensor {FL)
-
Wheel speed sensor (RL) -
Wheel speed sensor (RR} Solenoid valve for front LH wheel
—
Wheel speed sensor (FR) Solenaoid valve for front RH wheel
-
Pump motor answer signal Solenoid valve for rear wheels
—
Valve relay answer signal Motor relay
B ECU
G sensor Valve relay
—»
Stop lamp switch Engine ECU <Gasoline>
— —————— (Idle up)
Free wheel engage switch* o
Centre differential lock - ’ lagnosis
detector_switch . ABS warning Iamp
Rear differential lock swrtch*
—
ECU power supply
>
Idle up solenoid valve
<Diesel - M/T>
Stop lamp switch
Front nght wheel {FR) p ~{9 Rear nght wheel (RR}
Wheel T Wheel
speed S
peed
sensor
G sensor sensor
N Valve relay
-
HU *
{ —BPV
L I L g —
43/ Motor relay

Wheel speed H_] Wheel speed U
sensor sensor

Front LH wheel {FL)

Remarks

*
The switches marked * are shared by the drive system. 140001
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ABS ELECTRICAL CIRCUIT DIAGRAM

Fusible link

Battery

:{||||||||Mi

/b 3
1G, () 1G,
o« - T
10A S 10A§ 15A JiB
Combination
°} meter
AB
HU
ABS Motor Sto
p G
power . rela d
relay ([ '3 il [ ¥ coenod {} fmch sensor
] ./h L] valve ¢
f e ceee e . -
y e 1
Motor Valve X X X <
—C@]—i relay
L Stop
= lamp
105 6| ABS-ECU 1061 12 4 6| 62 1 2 3 13 109 103110} 111
ECU Y 5V & Y
power Motor Valve ‘IA_ 73V
supply relay relay  woror power
supply P
Motor
monitor L
Backup

Solenod valve  FR r
power power supply FL Rea

monitor Y
supply Solenoid valve

% g 5V 5V 5V
Ground
,_A—‘
V_ A i il - v
53 14

*{

™

J’ 7[[ v al v

v vV 9V ¥
57{ 52| 56| 51| 18| 8| 58 55 107 108 1121 9| 101 1 15
FAW R/D lock
engage detector
switch switch
| [ nan[nnn| ' Z l{ i ,
FL FR RL RR o p—
M connector
Wheel speed sensor detector
switch
ABS-ECU 1 i t
BS-ECU cennector pin configuration D Contre Difforental
(1]2]3[«] A [s]e[7]8]s1]s2[53] A [sa|ssfosfio] A Tosfrosios} PiD Rear Differental
9 [10]11]12 [13]14]15]16]17 ]18] 56| 57| 58] s9]e0] 61] 62]106f107]108]100110f1 11]114

14EQ022
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DESCRIPTION OF CONSTRUCTION
SENSOR
WHEEL SPEED SENSOR

The wheel speed sensor for a front wheel consists
of a rotor {110 teeth) mounted to the front hub and a
speed sensor mounted to the knuckle arm.

The wheel speed sensor for a rear wheel consists of
a rotor {110 teeth) mounted to the rear axle shaft

Front wheel

Speed sensor

14E0093

G SENSOR

The G sensor is located on the back bone behind the
parking brake lever and outputs a voltage corres-

~

9\
© J |
S—
e v

G sensor

14E0099

Rear wheel

and a speed sensor mounted to the rear wheel
bearnng case.

The sensor gap for a front wheel is not adjustable,
whereas the one for a rear wheel Is adjustable.

Speed sensor

14E0091

ponding to the forward and backward vehicle
acceleration and deceleration (body G).

G sensor output characteristics

Output voltage (V)
[}
45

25

05

075 0 075

DG?ceIeratlon Acceleration

14E0019
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Construction and Operation of G Sensor

The G sensor is a differential transformer type
displacement-sensitive sensor and has built-in con-
trol circuits such as an osciltator circuit for supplying
AC power to the exciting coll, a rectifier circuit at the
detecting coll side, etc.

To suppress vibration of the moving part (core) of
the differential transformer, the G sensor 1s filled
with silicone oll.

[Theory of operation for measurement of dis-
placement (acceleration) of differential transfor-
mer]

(1) When transformers that output the same vol-
tages opposite to each other in polanty are
connected in series, and the core positioned at
the centre, the AC voltages induced in the

Front of
vehicle
14E0037
Circuit diagram
G sensor
r=——-7 I
= | : © Amplifier
2 = circuit
511 P e
5 D Fls.
g | I %E’ Low pass
| 5t Jhiter
Lo
Noise Noise —,;l,
filter filter
Y Y Y
A A AN
73v & Y
G sensor power nr
supply G sensor signal Ground

secondary coils become equal to each other.
Since the voltage waveforms from both of the
coils are opposite In phase, no output voltage is
produced.

(2) If the core leaves the centre position, a differ-
ence Is created between the induced voltages of
both coits. As a result, an AC voltage proportion-
al to the difference is produced at the output of
the amplifier.

The polarity of the AC voltage I1s reversed,
depending on whether the core is positioned at
the nght or left.

(3) The displacement of the core (acceleration) can
be determined by converting the magnitude of
the displacement of the core into the magnitude
of a positive or negative voltage by use of this

phenomenon.
C Output voltage

Core— :I -

Displacement

Primary coil

Power supply

A
&

1270150

ABS-
ECU

14E0023
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FREE WHEEL ENGAGE SWITCH AND CENTRE DIFFERENTIAL LOCK DETECTOR SWITCH

The two switches are shared by the Superselect signal, the ABS-ECU selects a proper control mode
AWD system and send a signal on the status of the suitable for the status of the drive system.
drive system to the ABS-ECU. In response to this (Refer to P. 3-48.)

Status of Each Switch and Drive System

2WD AWD
Centre differential free Centre differential lock
Free wheel engage switch OFF ON ON
Centre differential lock detector OFF OFF ON
switch
Front differential
\4-/
I
\J
\ /| l ABS-
~ _ ECU
j RARRR!
A ) Ny
) Free wheel
engage switch  41e0013 -
4WD indicator
Cent control unit
entre
differential 4'—-'-
lock detector
switch 4§
Centre differential

lock detector

N

Free wheel
switch switch

’ ON
z_ 14E0017

/
Ib—g

MEOA
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REAR DIFFERENTIAL LOCK DETECTOR SWITCH

The rear differential lock detector switch i1s shared switch outputs an OFF signal.

by the rear differential lock system and outputs an In response to this signal, the ABS-ECU corrects the
ON signal to the ABS-ECU when the rear differential ABS control to prevent premature locking of the rear
is in the locked state When itis in the free state, the wheels.

ABS-
ECU
Rear differential
lock detector switch

Rear
differential F?
lock switch

\TON

11EQ034 I

= 14E0016

Rear differential
lock controf unit

o

STOP LAMP SWITCH
When the brake pedal is depressed, the stop lamp switch

Battery enters the ON state When the brake pedal is released, the
switch I1s forced to the OFF state. The output nses to the
Erl]lslue GOA battery voltage (HIGH) when the switch enters the ON state,
and falls to about 0V (LOW) when the switch ts caused to be
OFF.
This voltage 1s monitored by the ECU to determine whether the
brake pedal 1s depressed or not. The ECU uses the information
to aid in ABS control.
Fuse 15A
ABS-ECU Stop lamp
switch
OFF ~-QON

|

Stop
lamp

14E0024
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ACTUATOR
HYDRAULIC UNIT (HU)

The HU is elastically supported by the fender shield
with a bracket in between.

The HU consists of a pump motor, plunger pump,
solenoid valve, etc. A relay box comprsing a motor
relay and valve relay is externally mounted.

<3000, 25600D (R.H. drive 'vehicles)>

Valve relay

Pump motor

Solenoid valve for
front LH wheel

The fluid passages in the HU are in two separate
systems; one for the front wheels and one for the
rear wheels. Three solenoid valves are provided,;
one for the front LH wheel, one for the front RH
wheel, and one for the rear wheels.

Motor relay

Solenoid valve for
rear wheels

Solenoid valve for
front RH wheel

14E0003



DRIVE-CONTROL COMPONENTS — Anti-lock Brake System 3-45

Function Diagram

Front LH
wheel

Front RH
wheel

e e — -,

i
L i
Solenoid valve for ' “ N \T\ Solenoid valve for
front LH wheel ! O 31 ! front RH wheel
5 |
| A :
Py |
Solenoid valve for ; E
rear wheels X Pump )
' Pump |
A ()«N:” ———(P)ch | !
BHE—Jeo—m
( w ' Reservorr Pump motor Reservorr! (
peesyer o\ o |
| : L] ‘
Rear LH ' ‘ Rear RH
wheel wheel
14E0006

Th

ABS warning lamp 16E0287

ELECTRONIC CONTROL UNIT (ECU)

The ECU calculates the wheel slipping conditions
{slip ratio, deceleration) according to a predeter-
mined theory on the basis of the wheel speeds
detected by the wheel sensors and the signals from
the wheel speed sensors and G sensor, and

ABS WARNING LAMP

The ABS warning lamp continues to light:

(1) Dunng an initial check performed when the ignition key is
placed in the ON position or when the engine is started (The
lamp 1s defective If it does not light during the initial check.)

(2) When the ABS fails (the lamp stays ON until the I1G is OFF)

e ABS warning lamp also lights when the ECU power

voltage I1s abnormally low or high. In this case, it goes out
when the power voltage re-enters the specified voltage
range.

controls the solenoid valves in the HU to make sure
that the wheels are not locked.

As a piece of data for determination of the end of
control, signals on the stop lamp switch are input to
the ECU.
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[Major control actions]
{1) The Pajero ABS must be compatible with all of

DRIVE-CONTROL COMPONENTS — Anti-lock Brake System

mode, if it finds that the rear wheel rotating at a

the 2WD, VCU 4WD (centre differential free)
and directly coupled 4WD ({(centre differential
lock) modes. Therefore, the signals from all of
the 2WD/4WD, centre differential lock and rear
differential lock detector switches are input to
the ECU. In response to these switch signals,
the ECU determines the status of the dnve
system, select a proper logic suitable for the
status, and switches to the selected logic.
(Refer to P. 3-48))

Position 1, the logic selecting position shown
below, is associated with the 2WD and VCU
AWD modes, whereas positions 2 and 3 are
associated with the directly coupled 4WD mode.
When the ECU is in the directly coupled 4WD

Block Diagram

{2)

lower speed is the LH one, it selects position 2.
If 1t is finds that the rear wheel rotating at a
lower speed is the RH one, it selects position 3.
In the rear differential lock mode, the ECU
corrects the slipping amount of the rear wheels
to a somewhat smaller value to prevent prema-
ture locking of the rear wheels when the vehicle
gets out of a slippery road surface to a dry paved
surface, thereby ensuring the stability of the
vehicle.

In addition to the functions mentioned above,
the ECU has a self diagnosis function. If a fault is
detected by the diagnosis function, the ECU
activates the fail safe function and also lights the
ABS warning lamp.

r -
' !
! |
bl e e | mm—m—- L]
FAW engage 1 2WD or 4WD V!— Logic \ '
switch | detected l l | Posttion H
1  Selected ]
1 1 1
] ! ' ]
C/D lock ! C/D n locked Le ! X !
OC ogic T
detector : or unlocked se I%(:ted : 3 1 —] Select Low :
switch . state detected . o ‘ |
| [} ] ]
| W [ — - i
R/D lock : R/D in locked ' Shp ratio and Front LH ! Sﬂlen?'d
detector i or unlocked —— B deceleration »] wheel [] ;’i:ttBLg
switch 1 state detected calcutated —> controlled | 1 wheel
| 1
1 |
| 1
Wheel speed L PN !
sensor (FL) | ]
' |
|
i I
] ! Sol d
Wheel speed 1 & Select Shp ratio and Front RH ! V;fen?(',,
sensor (FRI 1 Low ) deceleration wheel ) front RH
1 calculated controlled | wheel
| |
! 1
Wheel speed 1 4 1
sensor {RL) 1 ‘ [
] ]
| SelectLow [ |
! |
1 ' )
Wheel speed | e
sensor {RR) 1 ghp rlano and Hiar | 1 Sollenzfmd
o eceleration @] whee valve for
: calculated controlled | rear wheels
' 1
) |
1 L}
| Vehicle speed |
G sensor ' estimated 1
! |
! )
' !
Stop lamp ] End of control '
switch 1 determined |
! !
]
FAW Free wheel
C/D Cenwedifferentiall b = = = = m e m e e c e m s c . mrcrmr e m mm e e e — - - - - - ~
R/D Rear differential 14E0020
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BRAKE FLUID PRESSURE CONTROL
ABS Control Cycle
(1) In response to the signals from the wheel speed

(3)

sensors of the four wheels, the ECU calculates
the respective wheel speeds and wheel decel-
erations and estimates the vehicle speed at the

the ECU sends a “hold the pressure” signal to
cause the wheel cylinder to retain the brake fluid
pressure, and waits and sees for a while.
(Between b-c)

moment. {4) If the wheel deceleration continues further
Application of brakes increases the fluid pres- recovery and goes past point C, the ECU
sure that acts on the wheel cylinder, thereby determines that the danger of locking has been
reducing the wheel speed. If the difference averted and issues an “increase the pressure”
between the wheel speed and vehicle speed signal to increase the brake fluid pressure again.
increases to the extent that the wheel decelerat- {Between c-d)
iIng condition reaches a predetermined value (5) The brake fluid pressure is controlled by repe-
{(point A), the ECU determines that the wheel is ated fluid pressure increasing and holding opera-
getting locked and sends a “reduce the pres- tions. (Between d-e)
sure” signal to the solenoid valve to reduce the {6) If the wheel decelerating condition exceeds the
brake fluid pressure. (Between a-b) preset value, the cycle of operations described
Accordingly, the wheel deceleration starts re- above in {2) through (5) is repeated to control the
covery. When the wheel speed reaches point B, brake fluid pressure.
Pressure increased i —_— -n— __I'[ _____ n_ —_ _r ———p———
Pressure held j— — -~ ——— .- — H_—_’—I_ —-
Pressure reduced -~ —— — —— -—--r-———— — —
Wheel speed
=9 Estimated vehicle speed
§ \\_\ p
A /
/
T
B
Real wheel speed h
-- E \
-1°
”
”
A
4 e
=}
d
b c
Brake flud
pressure
Remarks

When the brake fluid pressure changes, the wheel speed

14N0069

changes a little later This is because the mertal force acts on

the wheel
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Vehicle Speed for Control Control of 4 Wheels

When the vehicle speed exceeds 9 km/h (6 mph), The ABS control mode 1s essentially the 3-channel
the ABS is ready for operation. When the vehicle control mode. Based on this control mode, the ABS
speed decreases to about 2 km/h {1 mph) or less, provides controls that differ between the 2WD and
the ABS stops control operations. VCU 4WD modes and directly coupled 4WD mode.

1. VCU 4WD or 2WD Mode
In the VCU 4WD or 2WD mode, the ABS
controls the front RH and LH wheels indepen-
dently, while achieving Select Low integrated
control of both rear wheels.

() | ()

sensor Wheel speed

sensor

Hydraulic urut

ik
|
=
I

Jo@o=l| =06
_ F 9 T |
|| R — resenor} ()

H roportionin Wheel speed !
+ Wheel speed sensor i 9 sensor

' i
1 - — 1
1
) SolenodH H — H Solenoid :
A valve forH H valve for ! *
| fromt LH H o [ front RH i
! wheel ]
Solenoid valve | B;vheel . Solenoid valve
control ! » 1 centrol
1 _OW {
! [—1] L] !
|
: p— E-—-n 1
1
! [ 1 TT—— Solenod |
| - valve for !
! ] rear wheel |
Solenoid valve ! =] |
control | |
|
]
1
| ' |
1 |
1 |
1 1
1 1
] ]
| I
| ]
|
I

= —

J ! l \__/

Select Low

14E0005
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2. Directly Coupled 4WD

In the directly coupled 4WD mode, the ABS
provides controls based on the controls in the
VCU 4WD (centre differential free) and 2WD
modes. If one of the rear wheels is about to be
locked during ABS operation with the vehicle
speed at approximately 15 km/h (9 mph) or
more, the ABS achieves Select Low control of
the front wheel located on the same side as the
rear wheel rotating at a lower speed.

In other words, the wheel speed of the rear
wheel rotating at the lower speed is compared
with the wheel speed of the front wheel located
on the same side, and the solenoid valve for the

front wheel is controlled to match the lower
speed. The fluid pressures that act on both rear
wheels and the front wheel located on the same
side as the rear wheel rotating at the lower
speed, three wheels in total, are simultaneously
controlled. (The illustration shown below applies
when the rear RH wheel is getting locked.)
Namely, when a rear wheel is about to be
locked, the ABS provides controls that repro-
duce a simulated diagonal 2-channel control
mode*.

*: Diagonal 2-channel control mode: Control
mode adopted for Galant and other 4WD
vehicles

( w Wheel speed Blend

proportioning

chgé#Fi Master cylinder Frontﬁrivvheel
) - [
Wheel speed Wheel speed
sensor
Sm T mmm e s — i
1
i
va) )
) J s \ J
| = | -
1 4 !
! Solenod A A 0 HSolenod| | |
| el
| ron
Solenoid ! wheel ] E wheel i Solenoid Select
tBE A 1 o -
— |
I OW‘
. | |
i ' A
: — :
| m f—-—\_\ |
: F— [T Solenoid valve !
Solenoid : :_] for rear wheels !
valve L | '
control :
I
1
|
|
'|
Rear LH I
vl E Rear RH wheel
]
|

Wheel speed.
sensor

sensor valve

5 | |

./

- Select Low

14E0002
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FAIL SAFE FUNCTION

Should the ABS system fail, the ECU isolates the ights the ABS warning lamp. At the same time, it
system and allows the brakes to operate normally, causes the valve relay to deactivate the solenoid
assuring a high level of safety. valve controls in the HU and restore normal brake

If the ECU determines on the basis of the result of operations.
self diagnosis that the ABS is out of order, the ECU

INITIAL CHECK FUNCTION
The ECU activates the self diagnosis function to perform an
) @ initial check when starting the ABS system in operation.
M @) @) 5 ) When a fault is detected, the ECU lights the warning lamp and
e A, A stops the ABS system from functioning.
Ignition Initial Check Operations
sl;i,RT (1) When the ignition key is placed in the "ON" position, the
s power is suppled to the ECU, and self diagnosis of the
L - internal circuits of the ECU executed first. During the period
K 008 8 O PN e i the ABS valve relay stays in the “OFF" state.
" S o O {(2) Then the ECU drives the ABS valve relay to the “ON" to
“OFF"” to “ON” state for self diagnosis of the ABS valve
relay. When the ABS valve relay is in the first “ON” state,
current is supplied to all the solenoids for a very short
interval to execute self diagnosis of the solenoids and
- solenoid drive circuits.
NN B ’ (3) During the diagnosis period in (2), the two microcomputers
Low (V)R abi: 2 in the ECU check all of the input signals, including switch
signals, against one another.
ajb (4) When the initial check operations described above are
Valve completed, the warning lamp goes out.
relay (5) When the ignition key is placed in the “START" position,
ON A bt % the power supply to the ECU s cut off. However, since the
% ] W ABS valve is caused to be “OFF”, the warning lamp is lit by
OFF e : the ground side contact circuit of the ABS valve.

B PBox 200 mas: (6) If the engine is successfully started and the ignition key
5°|'e“°'d brought back to the “ON" position, the power supply to the
zfg\,’)e ECU is restored. As a result, the initial check operations

ON described in (1) through (3) are re-executed.
E E (7) When the initial check operations are completed without
OFF any error, the warning lamp goes out and the ABS is ready
for operation.
ABS
warning
lamp
ON
OFF
Initial Inttial
check check
1 sec. 1 sec.
14E0021




DRIVE-CONTROL COMPONENTS - Anti-lock Brake System

3-51

INITIAL MOTION CHECK FUNCTION

When the vehicle started in motion reaches a
vehicle speed of approximately 8 km/h (5 mph), the
ECU performs the following checks.

(1) Motor check (only the first time the vehicle is
started In motion*)
The ECU rotates the motor for an interval of
approximately 0.5 second to check that the
motor relay and motor are driven.

(2) Solenoid valve check
The ECU supplies current to all the valves
simultaneously for a very short interval and
sends “reduce the pressure” and “hold the

CONSTANT CHECKS

In addition to the nitial check and initial motion
check functions, the ECU has a function that
constantly checks the following items.

1. Mutual Calculation Result Check
The ECU contains two microcomputers which
mutually check the respective results of calcula-
tions.

2. Power Supply System Check
The ECU checks whether the IG power voltage
and valve relay voltage are within the operating
voltage limits.

3. Valve Relay Check
The ECU checks whether the valve relay 1s
always in the ON state.

4. Solenoid Valve Check
The ECU constantly outputs a signal to each of
the solenoid valves to check whether the signal
is in agreement with the status of the salenoid
valve.

5. Input Switch System Check
The ECU checks the free wheel engage switch
and centre differential lock detector switch
separately for open circuit, and also checks for
lllegal input combinations other than the speci-
fled ones to be input from the two switches.
(The ECU determines the status of the drive
system on the basis of the combinations of
inputs from the two switches. If It detects any
illegal combination, it determines that the
switches are defective.)
® Rear differential lock detector switch
Checks the switch for open circuit.
e Stop lamp switch
Checks the switch for open circuit and ON
fallure.

pressure” signals to check that the valves are
driven.

(3) Wheel speed sensor check
The ECU checks whether wheel speed signals
are input from all of the wheel speed sensors,
beginning at the time when the vehicle is started
in motion.

NOTE

* The first time the vehicle is started in motion
refers to the first time it is started in motion after the
system has started.

6. G Sensor Check

® Checks to ensure that the G sensor power
voltage Is not out of the specified limits (7.0
to 7.6V).

® Checks for an abnormal output voltage (open
circuit or short circuit) from the G sensor.

® Checks for an abnormal output voltage that
may be output from the G sensor for a long
time.

7. Motor System Check
Checks that the output voltage from the ECU
itself is in agreement with the drive status of the
maotor.

8. Wheel Speed Sensor System Check

® \When the wheel speed input from any of the
wheels 1s approximately 8 km/h (5 mph) or
more, the ECU checks whether the wheel
speeds nput from the other wheels are
correct.

® When the vehicle speed is approximately 20
km/h (12 mph) or more, the ECU compares
the wheel speeds to check for an abnormally
high or low wheel speed that might have
been input.

¢ Monitors the voltages on the (+) wires of
the wheel speed sensors to check for a
sensor that might have been open-circuited
or short-circuited to the body.
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DIAGNOSIS FUNCTION

To facilitate ABS system checks, the ECU has the
following functions.

e Diagnosis code output
® Service data output
® Actuator test

All of the functions can be checked by use of a
multi-use tester (MUT).

A diagnosis code can be checked in terms of the
deflection of the pointer of a voltmeter.

Procedure for Entry into Diagnosis Function by
Use of MUT and Subsequent Controls

With the vehicle stationary, connect an MUT to the
diagnosis check connector. The MUT functions can
then be used. After coommunicating with the MUT to
determine that the MUT has been fixed to the ABS
system, the ECU enters the MUT mode.

NOTE

1.

Make sure that the ignition switch is in the OFF
position when the MUT Is connected. If the
MUT is connected with the ignition switch at
ON, the ECU does not enter the MUT mode.
In the MUT mode, the ABS warning lamp is Iit
and the anti-lock controls inhibited durng an
actuator test only in order to prevent a mode
where the brakes temporarily fail to function.

Multi-use
tester
mode

Conditions
for entry
into MUT

(1) When wheel speeds of all four wheels are
0 km/h (0 mph) (vehicle stationary), the ignition
switch s OFF

(@ The MUT's check harness is connected to the
diagnosis check connector of the vehicle (the
SELF DIAGNOSIS/DATA TRANSFER changeover
terminal 1s connected to the ground), and the
ignition switch is then placed in the ON position.

(3) The ABS system 1s selected by the MUT control
switch. (The specified senal data Is received.)

03E0043 MUT mode

When the ABS warning lamp 1s OFF, the ECU commu-
nicates with the MUT and provides normal ant-lock
controls.

Durning an actuator test, however, the ECU hights the
ABS warning lamp and inhibits the anti-lock controls.
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Self Diagnosis Codes

A total of 24 items are diagnosed, and the results of If a MUT is connected, the ECU communicates with
diagnosis stored until the battery terminals are the MUT. When no MUT is used, a voltmeter may
disconnected. be used as in the past to get visible indications.

1. SELF DIAGNOSIS ITEMS

Code No. Description
11 Wheel speed sensor {FR) open circuit
12 Wheel speed sensor (FL) open circunt
13 Wheel speed sensor (RR) open circuit
14 Wheel speed sensor (RL} open circurt
15 Abnormal wheel speed sensor signal associated with any of four wheels
16 Abnormally high or low battery voltage
21 Wheel speed sensor (FR) short circuit or excessive gap
22 Wheel speed sensor (FL) short circuit or excessive gap
23 Wheel speed sensor (RR) short circuit or excessive gap
24 Wheel speed sensor (RL) short circuit or excessive gap
25 Free wheel engage switch open circuit
26 Centre differential lock detector switch open circuit
27 Rear differential lock detector switch open circunt
31 Abnormal G sensor power voltage (Including power cable short circuit)
32 G sensor signal wire open circuit, short circuit or abnormal signal
33 Stop lamp switch open circuit or ON failure
41 Solenoid valve for front RH wheel No answers to drive signals for solenoid valves
associated with individual items
43 Sclenoid valve for front LH wheel
45 Solenoid valve for rear wheels
51 Valve relay out of order
52 Motor relay or pump motor out of order
63 ECU out of order
64
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2. DIAGNOSIS CODE INDICATION METHOD

All of the fallure codes In store are indicated when
either an MUT or voltmeter i1s used.

NOTE

1. In the case of a fault concerning diagnosis code
No. 16 “Abnormally high or low power voltage”,
it 1s indicated only when the fault still exists.
{None of the faults of its kind that occurred in the
past 1s Indicated.}

2. Even if faults associated with a code No.
successively occur, the code that is indicated is
only the first code stored in memory.

Service Data Outputs

Of the data items input to the ECU, the following
items can be read out by an MUT.

SERVICE DATA OUTPUT ITEMS

3. FAULT CODE MEMORY CLEARING PROCE-
DURE

The fault codes in store can be cleared by discon-
necting the negative battery cable for more than 10
seconds or by using an MUT.

NOTE

1. When the ABS-ECU was made to stop function-
ing by the fail safe function, the diagnosis codes
in store cannot be cleared.

2. To check whether the diagnosis codes have
been cleared, repeat the procedure to check
diagnosis codes.

3. After the memory has been erased, no instruc-
tion from an MUT will be accepted. To check
diagnosis codes, temporarily stop the engine,
re-start it, and repeat the MUT procedure.

Service data item Displayed unit
Code No. ltems

11 Front RH wheel speed km/H

12 Front LH wheel speed km/H

13 Rear RH wheel speed km/H
14 Rear LH wheel speed km/H

16 ECU power voltage Vv

25 Free wheel engage switch in ON or OFF state ON/OFF
26 Centre differential lock detector switch in ON or OFF state ON/OFF
27 Rear differential lock detector switch in ON or OFF state ON/OFF
32 G sensor output voltage Vv

33 Stop lamp switch at ON or OFF paosition ON/OFF
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Actuator Test Function

Using an MUT, you can easily check operation of the

following actuators by forced actuator drive.

NOTE

1. When the ECU is in the stopped state, no
actuator test can be executed.

2. To perform an actuator test, the vehicle must be
stationary.

ACTUATOR SPECIFICATIONS

3. When the maximum wheel speed reaches 10
km/h {6 mph) during a forced actuator drive, the
forced actuator drive I1s interrupted.

4. While an actuator test is in progress, the ECU
lights the ABS warning lamp and inhibits the
anti-lock controls.

No. Components to be driven

Drive pattern

01 Solenoid valve and Solenoid valve for
pump motor of assoct- | front LH wheel
ated channel of HU

{Simplified inspection

started End
Toincrease I ‘
the pressure
Solenoid J To hold the

02 mode) Solenod valve for
front RH wheel
03 Solenoid valve for

rear wheels

Pump ON
motor OFF

Forced dnve

pressure

To reduce
| the pressure

48 msec i—

| |
: |
I |
1 |
| J

-

1sec 3sec
est——!. ——a— 48 msec

14ECO48

OPERATION OF THE SYSTEM
WHEN ABS IS NOT IN OPERATION

When the brake pedal is depressed, the brake fluid
is routed to the solenoid valve. At this point, the
ECU does not supply current to the solenoid valve,
the inlet port of the solenoid valve is in the
opened position, and the outlet port @® is In the
closed position. Therefore, the brake fluid from the
master cylinder is forced through the solenoid valve

to the wheel cylinder and causes the brakes to
apply.

When the brake pedal is released, the brake fluid
pressure in the master cylinder falls, and the brake
fluid returns through both the check valve and
solenoid valve to the master cylinder.

Solenoid valve Check valve
HU
e——— ______,4__11
| P
| - !
I
|
=) When brake pedal
= [ é} : Is depressed
ot by % > >
# R0 l
| \ 4 ! *
Wheel | I When brake pedal
speed I . I is released
sensor i )
a : ® Pump'-——-——-"E “l“'_‘_‘_-:
: | o 17 Ecu
[ |
I |
| J

Reservoir

14F0053
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WHEN ABS IS IN OPERATION
Operation to Reduce Fluid Pressure

When a wheel is about to be locked by brake
application, the ECU supplies “reduce the pres-
sure” current to the solenoid valve to close the inlet
port (@ of the solenoid valve and open the outlet
port (). As a result, the brake fluid from the master
cylinder 1s routed through the outlet port () to the
reservoir to reduce the fluid pressure in the wheel

cylinder.

As soon as the ECU supplies the current to the
solenoid valve, it drives the pump motor to return
the brake fluid collected in the reservoir to the
master cylinder. In this case, pedal kickback Is
generated which forces the brake pedal back to
some extent

Solenoid valve

Master cylinder

<%/ ECU

| |
Wheel | 7
cylinder | |
)
| § |
] — B
I [
Wheel | |
speed I |
sensor | @)f |
rij : Pump N Stop lamp
L] ° 1M . switch
' !
' |
l |
|
|

Reservorr 14F0054

Operation to Hold Fluid Pressure

If the fiuid pressure in the wheel cylinder is reduced
(or increased) to an optimum value, the ECU
supplies “hold the fluid pressure” current to the

solenoid valve to close both Inlet port @ and outlet
port (). As a result, the fluid pressure in the wheel
cylinder is maintained at the value.

Solenoid valve

Wheel
cylinder

I

|

|

J

|

T

[

|
Wheel [
speed I
!

I

I

i

[

[

]

sensor

S

Stop lamp
ECU switch

Reservoir

14F0055
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Operation to Increase Fluid Pressure

When the fluid pressure in the wheel cylinder has to
be increased, the ECU stops supplying current to
the solenoid valve. Accordingly, the inlet port @) Is
opened and the outlet port ®) closed just like when
the ABS is not in operation, and the fluid pressure in

the wheel cylinder is increased. In this case, since
the brake pedal is slightly pulled, pedal kickback is
generated.

The fluid pressure increasing speed is controlled by
repeating the fluid pressure increasing operation.

Solenoid valve

HU
||_ ______ —]| Master cylinder
Wheel I |
cylinder | |
| |
] , [
| ,
' |
Wheel I |
speed i ; Y |
sensor | H |
ot @ Pume T
- ° [ Stop lamp
: . 2 [ E ECU switch
B [ : |
e e, ¢ - FM-—-——-- 4-4
[ e _o I
=== > _ Pump motor |

Reservorr
14F0056
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PARKING BRAKES

The parking brakes come in two types; the drum in
disc type equipped with dedicated parking brake
lining shoe, and the drum brake type which serves
as combined parking and service brakes. Either of

SPECIFICATIONS

E9DJAAD

the two types is properly selected for the right type
of vehicle.

For ease of operation, the lever is offset toward the
driver's seat from the floor backbone centre.

[tems

Vehicles with rear drum brake

Vehicles with rear disc brake

Brake operation type

Lever type

Lever type

Cabiing

V-shaped cabling

V-shaped cabling

Brake system

Serving also as service brakes
(Drum brake type)

Dedicated parking brakes
{Drum in disc type)

2-door models <vehicles with coil spring>

<Vehicles with leaf spring>

14E0157

<Vehicles with leaf spring>

= DN

14E0156
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BODY - General Description

GENERAL DESCRIPTION

Further weight reduction and higher endurance
rellability of the body have been achieved by

FEATURES

Weight reduction and
rigidity Increase

Rust prevention

Reduction of vibration and
noises Including aerodynamic
noise

Improvement of operability
and safety

Improvement of reliability

Enhancement of
merchantability

—

—

®~ >k

LM~

ESEJAAB

simplifying the body construction through use of
highly nigid larger panels.

. Ample use of high-tensile steel sheet

Improvement of door outer panel ngidity through effective
use of renforcement

Ladder type frame incorporating box type closed section
side members as well as pipe type and welded channel type
crossmembers

. Ample use of corrosion-resistant steel sheet

Flash plating of outer panel surface to provide excellent
paint finish
Rocker panel primer 1s applied on the side sill

Use of rubber body mount at connections between frame and
body

Adoption of flush surfaces

Windshield installation using adhesive

Use of two-stage door check to ensure stop at midpoint
Installation of centrai door lock

Adoption of power window switch and power window lock
switch provided with one-touch-down mechanism

Adoption of laminated glass for windshield

Adoption of motor-driven canvas at front

Use of folding canvas at rear

Optional roll bars made available for canvas top

Use of reinforcement {side door beam) in door to ensure
occupant’s safety in side collision <vehicles for Europe>

—— Use of Torx screws for installation of door latch

—— 1. Adoption of detachable tilt-up sunroof {option)
2.

Adoption of motor-driven sliding sunroof (option)
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MAIN BODY
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PAINT
BODY COLOUR

(M): Metallic paint
(P): Pearl tone paint

Engine compartment and
Bady colour Bod(\:/ogglour r‘C[‘]olﬂlnobuerr Body colour name luggage compartment colour
Colour number Colour name
WHITE W09 AC10809 Sophia White AC10739 WHITE
SILVER HB84 AC10884 Grace Silver {M) AC10595 GRAY
BLACK X56 AC10756 Majorca Black (M) AC10539 DARK GRAY
LAMP BLACK X94 AC10894 Larnp Black AC10539 DARK GRAY
R57 AC10957 Venus Red AC10795 RED
RED
R25 AC10925 Kutani Red (P) AC10632 MAROON
BEIGE 546 AC10946 European Beige AC10845 BEIGE
LIGHT BEIGE 522 AC10922 Wheat Beige (M) AC10845 BEIGE
BROWN Ca1 AC10941 Sanjose Brown (M) AC10828 DARK BROWN
YELLOW Y59 AC10659 San Marino Yellow AC10575 YELLOW
)
§ GREEN G31 AC10931 Hannover Green (M) AC10832 DARK GREEN
O
% BLUE B42 AC10942 Normandie Blue (M) AC10857 DARK BLUE
c
£ WHITE W09 | AC10809 Sophia White
z WO9A5T* AC10739 WHITE
< |MEDIUM GRAY A51 AC10951 Saimaa Gray (M)
o)
é’ WHITE W09 | AC10809 Sophia White
c WO8A24* AC10739 WHITE
& | DARK GRAY A24 | AC10724 Dark Gray
BLACK X56 AC10756 Majorca Black (M)
X56522*! AC10539 DARK GRAY
LIGHT BEIGE S22 AC10922 Wheat Beige (M)
LAMP BLACK X9%4 | AC10894 Lamp Black
X94522* AC10539 DARK GRAY
LIGHT BEIGE S22 | AC10922 Wheat Beige (M)
BLACK X566 | AC10756 Majorca Black (M)
X56A24* AC10539 DARK GRAY
DARK GRAY A24 | AC10724 Dark Gray
RED R57 AC10957 Venus Red
R57H84* AC10795 RED
SILVER H84 | AC10884 Grace Silver (M)
RED R25 | AC10925 Kutani Red (P)
R25H84* AC10632 MAROON
StLVER H84 | AC10884 Grace Silver (M)
RED R57 | AC10957 Venus Red
R57A24* AC10795 RED
DARK GRAY A24 | AC10724 Dark Gray

*1. Two-tone body colour
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(M) Metallic paint
(P): Pearl tone paint
Engine compartment and
Body colour Bod;/ogglour n(i?rl%u;r Body colour name luggage compartment colour
Colour number Colour name
RED R25 AC10925 Kutani Red (P}
R25A24*" AC10632 MAROON
DARK GRAY A24 AC10724 Dark Gray
BEIGE S46 | AC10946 European Beige
S46Xb6*" AC10845 BEIGE
BLACK X56 AC10756 Majorca Black (M)
o GREEN G31 | AC10931 | Hannover Green (M)
2 G31822* AC10832 DARK GREEN
g | LIGHT BEIGE S22 AC109822 Wheat Beige (M)
jun}
s BLUE B42 AC10942 Normandie Blue (M)
£ B42H84*' AC10857 DARK BLUE
2z SILVER H84 AC10884 Grace Silver (M)
Ee]
b SILVER H84 AC10884 Grace Silver (M)
3
% BLUE H84B42*¢ | B42 AC10942 Normandie Blue (M) AC10595 GRAY
o
SILVER H84 AC10884 Grace Silver (M)
LIGHT BEIGE S22 AC10922 Wheat Beige (M)
BROWN S22C41*¢ | C41 AC10941 Sanjose Brown (M) AC10845 BEIGE
LIGHT BEIGE S22 AC10922 Wheat Beige (M)
LIGHT BEIGE S22 AC10922 Wheat Beige (M)
GREEN 522G31** | G31 AC10931 Hannaver Green (M) AC10845 BEIGE
LIGHT BEIGE 522 AC10922 Wheat Beige (M)

* Two-tone body colour

*2 Three-way two-tone body colour
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REDUCTION OF AERODYNAMIC NOISE Eseass

FLUSH SURFACE

Use of flush surface at each part of the body
reduces wind noise and noise of escaping air and

<2-door model>

Section A-A

Front door opening
inner weatherstrip

Windshield

Front door window
glass runchannel

Windshield
moulding

Front door
window glass

Front door sash

Front door opening 18E0048

outer weatherstrp

Section C-C

Rear door opening
inner weatherstrip

Front door opening
inner weatherstrip

Rear door
window glass

Front door
window glass

Front door sash

Rear door sash
18E0050

Front door opening

outer weatherstrip  Rear door
opening outer
weatherstrips

improves the appearance of the body.

<4-door model>

18E0003

Section B-B

Front door opening
outer weatherstrnp

Front door sash

Front door
window glass

Front door opening
inner weatherstrip

Front door window 18E0049
glass runchannel

L
k

Front door

18E0051
Rear door
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D OORS ESECAAD

DOOR PANEL

The front and rear doors are sash doors. The front panel and has the door thickness increased to
door sash delta uses the welded construction to improve door rigidity.

improve sash rigidity and reduce wind noise and the In addition, reinforcements at various points effec-
noise of escaping arr. tively improve outer panel rigidity.

The back door is a door integral with the inner door

<Front door> /] <Rear door>
[

—

ey
// / /
/ / /|
Front door belt line / /‘
/

outer reinforcement / f

Rear door belt fine
outer reinforcement
Front door
hinges
‘ Rear door
hinges

Rear door outer
reinforcement
<vehicles for General
Export, GCC and
Australia>

Front door
latch rein-

forcement
Side door beam

v, S Side door beam <vehicles for Europe>

= <vehicles for Europe>
Rear door hinge reinforcement

Front door outer reinforcement 1
Front door hinge <vehicles for General Export, L
remforcementg GCC and Australia> 18E0242

<Back door>
Metal top, long body

18E0137
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Canvas top
18E0139
No Part name No Part name
1 Back door inner panel 11 Bumper rubber reinforcement
2 Back door corner reinforcement 12 Back door bumper lower reinforcement
3 Back door upper corner reinforcement 13 Reinforcement A for spare tire carrage
4 Back door hinge upper reinforcement 14 | Back door spare tire extension
5 Pull handle reinforcement 15 Reinforcement B for spare tre carriage
6 Back door inner panel upper inner reinforcement 16 Back door spare tire reinforcement
7 Back door inner panel upper outer reinforcement 17 Back door outer panel reinforcement
8 Back door hinge lower reinforcement 18 Back door outside handle reinforcement
9 Tank carnier reinforcement 19 Back door outer panel
10 Back door latch reinforcement 20 Back door hinge
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Doors

DOOR LOCK

Some models are equipped with the central door
lock which allows all doors to be locked or unlocked
by operating the inside lock knob on the driver's
door or using the front door key.

The front and rear door checks are of the two-stage
type to ensure stop at the midpoint.

The back door is provided with a back door stopper

<Front door>>

to prevent the door in the full open position from
closing of itself on a slope or the like. In addition, the
door latch is fastened with Torx screws to enhance
the reliability.

NOTE
Operation of the door check is essentially the same
as Lancer.

<Rear door>

-7
- - T/
) /1
e / //
," / Door lock key Outside handle
/ / cylinder {front
/' passenger's door
Qutside handle ' |, s provided with
! key cyhinder
/ switch} Striker
(ﬁ&de handle ) Latch : @/
Door check Latch

Striker

Door lock actuator

18EQD9S

<Back door>

Door check

Back door stopper

actuator

Door lock
actuator

18E0Q92

Latch

Stnker

Bumper

bb
rubber Back door bumper cover

18E0099
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Fusible link
5 Fuse S
4.7 8
Door lock
Timer LOCK I\_ SﬁﬂtrOI
circuit _ L)
Trl a f J EBCK
W ) 12 2.
L L= @
5 T4 Y6 2 3 Y1
To each
. OFF 4 door lock
P actuator
Key un
cylinder [LOCK
switch p LOCK f 1
{passenger's T
side) X
Door lock
‘Z [E D | actuator
dox {driver's
OFF side)
S 2
) )
18E0168
Fusible link
i———;‘l
4.7 4.8
| Door lock
+ control
Timer LOCK * anit
circuit T . i
rl LOCK
Ho— 102 a’““‘f
L @
~a
\/5 /4 /6 ~ 2 3 1
}Toeach
door lock
. OFF )
O — ) actuator
Kelyd Lock 4 UM
cylinder
switch \iLUCK I f
{passenger’s
Slde) A b -
f Door lock
: actuator
on {dnver’'s
OFF side)
¥
2 £
18E0169

CENTRAL DOOR LOCK OPERATION
Door Locking Operation

Setting the inside lock knob or key of the driver's
door to the locking position causes the door lock
switch incorporated in the door lock actuator to be
turned off and terminal voltage (5) of the door lock
control unit to change from L to H, flowing base
current from the timer circuit to transistor Tr, for
approx. 0.5 second. This will energize the lock side
coil of the power relay inside the door lock control
unit, operating the door lock actuators to lock the
doors.

Turning the front passenger's door key to the
locking position turns on the lock side of the key
cylinder switch, directly energizing the lock side coll
of the power relay inside the door lock control unit.
This will operate the door lock actuators to lock the
doors.

Door Unlocking Operation

Setting the inside lock knob or key of the dnver’s
door to the unlocking postition causes the door lock
switch incorporated in the door lock actuator to be
turned on and terminal voltage (5) of the door lock
control unit to change from H to L, flowing base
current to transistor Tr, for approx. 0.5 second by
the inverting action of the timer circuit. This will
energize the unlock side coll of the power relay
inside the door control unit, operating the door iock
actuators to unlock the doors.

Turning the front passenger’'s door key to the
unlocking position turns on the unlock side of the
key cylinder switch, directly energizing the unlock
side coil of the power relay inside the door lock
control unit. This will operate the door lock actuators
to unlock the doors.
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WINDOW GLASS REGULATOR

The window glass regulator is of the lightweight and
compact wire winding type. On some models, the
power windows with one-touch-down mechanism
are used.

<Front door>

Front door
window glass

Front door
window glass
regulator

18E0086

HOOD

Under-hood duct

installed o

The roll ba

18E0220

NOTE
Operation of the power window is essentially the
same as Lancer.

<Rear door>

Rear door
window glass

Rear door
window glass
regulator

18E0090

ESEIAAB

<Vehicles with intercooler>
The engine hood has air ducts for cooling the intercooler

n its back to improve the cooling efficiency and

simplify the construction.

ROLL BARS <VEHICLES FOR EUROPE>

E9EKAAA

rs made of steel pipe are available as option for the

canvas top vehicles. These are disigned to emphasize their
cross country performance and enhance body strength.
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BODY - Window Glass / Sunroof

WINDOW GLASS

e For added safety, the windshield i1s laminated
glass and the door window glass and quarter
window glass are tempered glass.

On some models, coloured glass is used to
improve matching with the intenor colour.

e Windshield and back door window glass are
installed in place with adhesive.

® The quarter window glass Is erther sliding type
or stationary type.

SUNROOF

Optionally avallable motor-driven sliding type and
detachable tilt-up type sunroofs, both made of

MOTOR-DRIVEN SLIDING SUNROOF

This sliding sunroof I1s opened and closed by the
motors. In the fully opened state, it refreshes the
occupants very much and also provides good
ventilation. Even when it is fully closed, it does not
offer poor lighting and visibility.

Deflector

Drive tube

Control unit

Motor assembly

Sunroof switch — g
Drain hose ‘—&%

ESEJAAB
Name Thickness mm {in.)
Windshield glass 5.3{0.21)
Front door window glass 3.5(0.14)
Rear door window glass
Back door window glass
Quarter window glass 3.5(0.14)*
4,0(016)*
Sunroof glass 5.0(0.20)
NOTE
*' Shding glass
*2_ Stationary glass
ESEGAAG

tempered glass, offer ample lighting and openness
to enhance comfortableness.

NOTE

The operation and construction of the shding sun-
roof are the same as conventional Pajero except the
following.

e Cam mechanism of sun shade

® Cam mechanism of slider assembly

Sunroof glass assembly

Lifter assembly

Shder assembly

Front set bracket

18E0252



BODY — Sunroof 4-15

Sun shade cam N \
Slider Spring

assembly

I
O o]
O E] [¢]

18E0254

Sun shade

Stopper
Shider

‘ﬁ assembly
E 1BE0255

Slider assembly

PInB

__________

Pin A Link 18E0253

Closed condition

Link

Slider
assembly

[/ c\) l

SlotA PinA SlotB PinB 1aeo2se

Open condition

Link Shider
assembly

DR

PnA SlotA PinB SiotB

18E0257

SUN SHADE CAM MECHANISM

Shding the sunroof rearward brings the stopper into contact
with the cam. The cam spring force prevents the cam from
turning. The sun shade moves with the slider assembly until it
is full open.

Although the sun shade stops at the full open position, the
slider assembly slides further rearward. Therefore, the cam
turns along the groove overcoming the cam spring force.
When the sunroof slides forward, the same operation takes
place.

NOTE

If the sunroof is closed before it 1s full open, the stopper does
not contact the cam. Therefore, the sun shade is not interlock-
ed with the sunroof.

SLIDER ASSEMBLY CAM MECHANISM

In the full closed condition, pins A and B coupling the link with
the slider assembly are located at the rear section of the slots,
and the sunroof glass is flush with the roof panel.

Press the open side of the sunroof switch, and the motor will
run, sliding the slider assembly rearward.

Sliding the slider assembly rearward moves pins A and B
forward along the slots. Therefore, the link turns about pin B
(fulcrum), bringing the front end of the link downward and
lowering the sunroof glass. When pin B moves to the front
section of the slot, it goes down along slot B. Therefore, the
rear end of the link goes down.

Sliding the slider assembly further rearward moves the sunroof
glass with the slider assembly rearward. Press the close side of
the sunroof switch, and the motor will run in the direction
opposite to that in which it runs when the open side of the
switch is pressed. Thus will pull the shder assembly forward,
bringing the full closed condition by reversing the operation
made in opening the sunroof.
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DETACHABLE TILT-UP SUNROOF
The detachable tilt-up sunroof made of tempered adjust the rear end of the sunroof up to 50 mm

glass also improves lighting and ventilation. This (1.97 in.) freely at any angie.
sunroof has the following features. ® Equipped with detachable sunrocf trm to pre-

e Provided with the sunroof regulator which can vent the glaring sunhght.

Sunroof glass
assembly

Cross section of sunroof
regulator

Sunroof tnm
assembly

Sunroof inner
weatherstrnp

18E0052

Sunroof female 18E0161
hinges



BODY - Canvas Top

4-17

CANVAS TOP

The canvas top is a water-proof polyester canvas o
which offers outstanding protection against rain and

cold weather. The front canvas top is a motor-driven
canvas {(an option for Europe), whereas the rear is a .
folding type, and is easy to operate.

The canvas top offers the following features.

® The front canvas top uses a motor-driven canvas
which can be opened and closed by operation of
a switch.

¢ The rear canvas top uses a simplified folding
canvas which can be easily opened and closed
simply by removing the side canvas.

<Front Motor-driven Canvas>

Inner canvas assembly

Set plate

Guide rail cover

Guide rail assembly

Control unit

'

Canvas roof switch

Frontdrain h
Deflector ose

E9ELAAA

A deflector is provided at the front of the canvas
top to assure smoother air flow and less air
noise during high speed operation.

To eliminate the accident of part of your body
being caught by the motor-driven canvas, a
safety mechanism has been adopted which
temporarily stops the front canvas at a position
of 180 mm (7.1 in.) before it is totally closed.
A storage cover has been provided to assure
better appearance with the rear canvas folded.

Canvas top assembly

N

%Motor assembly

Drive unit assembly

Frame assembly

Weatherstrip

‘L/Reardram hose

18E0162
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<Rear Folding Canvas>

Roof cover frame
assembly

]

Roof cover gas spnng

18E0039

18E0158

Section A-A

Weatherstrip Storage cover

Roof cover

Rall

18E0040

CONSTRUCTION AND OPERATION <FRONT
MOTOR-DRIVEN CANVAS>
SLIDING MECHANISM

The canvas is moved by the drive gear and cables to allow it to
e slide forwards or backwards, thereby moving the front guide
@i’ Drive gear assembly coupled with the cables forward or backward.

laftpsjatetafafelifniif,
]

18E0053

FOLDING MECHANISM

When the canvas is moved to the rear, open. The two links
each provided at the nght and left are operated by the
reactionary force of the springs mounted to the links and force
the top frame located behind the links up to fold the canvas top
assembly.

i8E0056
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Intermittent
gear

Cam 18G0086

Fully Canvas temporarily Fully
closed stopped position opened
H |

1 ! N
| | 1
) | i
ON  ep— 1

' |

OFF —
ON OFF

18E0054

Ignition switch (ACC)

Dedicated §
fuse ¥ Canvas roof switch

oN Opened

Closed ON

Control unit

b =

ﬂ

Limit
switch

18E0041

MOTOR ASSEMBLY

The motor assembly consists of a motor, drive gear assembly,
cam and limit switch.

Limit Switch

The imit switch I1s a microswitch mounted with the motor in a
single assembly and is turned ON or OFF by the cam under the
intermittent gear to detect the opening position of the canvas.

Operation of Limit Switch

When the canvas reaches a position about 180 mm (7.1 in.)
away from the fully closed position, the limit switch I1s turned
ON to OFF when the canvas is in the opening direction, and
from OFF to ON when the canvas is In the closing direction.

OPERATION OF FRONT MOTOR-DRIVEN CANVAS

To Open the Canvas [up to a Position about 180 mm (7.1
in.) from the Fully Closed Position]:

1. Continue to press the "OPEN" side of the canvas roof
switch. Current will then flow from the roof switch to pin
of the control unit.

2. !n this case, since the limit switch is ON, the voltage at
point B in the control unit 1s larger than the voltage at point
A, and the P.U.T. enters the OFF state.

3. The current that has flowed to pin passes through
resistors R; and R5 and causes transistor Tr to be ON.

4. When transistor Tr 1s caused to be ON, the current that has
flowed in from pin (8) flows to coil L as well, changing over
the contact of switch S; from a to b.

5. Consequently, as described above, the canvas roof switch
“opened” — control unit pins (8) and (1) — motor — canvas
roof switch “closed” — ground circuit is completed to
rotate the motor and open the canvas.



4-20

BODY - Canvas Top

Ignition switeh (ACC)

Dedicated
fuse

pened

Canvas roof switch

} Control unit

18E0042

Ignition switch (ACC)

Dedicated
fuse

Canvas roof switch

' 4
e B: Control unit
_4

Limit
switch

18E0043

To Open the Canvas [from a Position about 180 mm (7.1
in.) Away from the Fully Closed Position to the Fully
Opened Position]:

1.

When the canvas reaches a position about 180 mm (7.1 in.)
away from the fully closed position, the limit switch
changes from ON to OFF.

When the Iimit switch is placed in the OFF state, the
voltage at point A becomes larger than the voltage at point
B and causes the P.U.T. to be ON.

Since the P.U.T. is ON, transistor Tr is forced to the OFF
state. Since the limit switch is OFF, however, the current
having passed through coill L flows through diode D, and
the imit switch to pin (6) of the control unit.
Accordingly, as mentioned above, the contact of switch S,
1s retained at b. So the canvas is opened until the fully
opened position is reached.

To Close the Canvas [from the Fully Opened Position to a
Position about 180 mm (7.1 in.) Away from the Fully Closed
Position]:

1.

Continue to press the “CLOSE" switch. Current will then
flow from the canvas roof switch to pin () of the control
unit.

In this case, since the limit switch is OFF, the voltage at
point A In the control unit is larger than the voltage at point
B. and the P.U.T. enters the ON state.

Since the P.U.T. 1s ON, transistor Tr is caused to be OFF.
Since the limit switch is OFF, however, the current having
passed through coil L flows through diode D, and the limit
switch to pin of the control unit, changing over the
contact of switch S; from a to b.

Consequently, as mentioned above, the canvas roof switch
“closed” — motor — control unit pins (1), (8 — canvas roof
switch “opened” — ground circuit is completed to rotate
the motor and close the canvas.
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Motor <M

Ignition switch (ACC)

Dedicated
fuse

Canvas roof switch

Closed oN oN Cpencd

or?‘l Yore

t

sj Control unit
ey |
o4 1

L

)
),

l%

Limit
switch

18E0044

Motorl

Dedicated
fuse

Ignition switch (ACC)

ened

Canvas roof switch

o
I .
z
-—

%) Control unit

-

ﬂ

Limut
switch

18E0045

To Close the Canvas [from a Position about 180 mm (7.1
in.) Away from the Fully Closed Position to the Fully Closed
Position]:

1.

When the canvas reaches a position about 180 mm (7.1 in.)
away from the fully closed position, the limit switch is
changed from OFF to ON to block the flow of current
through coll L and diode D;.

As a result, the contact of switch S, is changed over from b
to a to interrupt the current that has been flowing through
the motor. The canvas Is placed In the temporarily stopped
state.

To reset the temporarily stopped state and re-rotate the
motor, release the “CLOSE" side of the canvas roof switch.
Then the voltage applied to the control unit is removed and
the voltages at both points A and B fall to OV. Accordingly
the P.U.T. is forced to the OFF state, and the circuit
re-enters the state that had existed when the canvas roof
switch was pressed first.

in this condition, press the "CLOSE"” switch again. Current
then flows from the canvas roof switch to pin (8) of the
control unit.

Since the limit switch 1s ON, the voltage at point B is larger
than the voltage at point A, and the P.U.T. enters the OFF
State.

The current delivered from pin (6) passes through resistors
R, and R; and causes transistor Tr to be ON.

When transistor Tr is switched ON, the current that has
flowed in from pin (8) flows through coil L as well, changing
over the contact of switch S, from a to b.

As a result, the canvas roof switch “closed” — motor —
control unit pins (1), (8) — canvas roof switch “opened” —
ground circuit is completed to rotate the motor and move
the canvas until the fully closed position i1s reached.
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A {Anode)
G (Gate)
K (Cathode) 18W206
Vak
18W207
Lock lever
Front
-
To unlock

18E0055

NOTE

Programmable Unijunction Transistor (P.U.T.)

The P.U.T. consists of a PNP and NPN transistors combined
together like a high sensitivity n gate type thyristor.

The P.U.T. switches ON and OFF, depending on the anode
voltage Va and gate voltage Ve.

When Va i1s smaller than Ve (Va < Va), it enters the OFF state.
When Va is larger than Vs (Va > Vg), It enters the ON state.
When Va 1s equal to Ve (VAo = Vag), it retains the ON state.

Since the gate voltage Ve which constitutes an essential factor
ts a voltage divided by resistors Ry and R,, the P.U.T. offers the
advantage of allowing its characteristics to be freely programm-
able by changing resistors R, and R,.

The P.U.T. features high sensitivity and low leak current.

CONSTRUCTION AND OPERATION <REAR FOLD-
ING CANVAS>

ROOF COVER FRAME LOCK MECHANISM

When the lock lever is placed in the unlocked position, It rotates
clockwise with the A as the fulcrum, releasing the sub lower
frame to set the gear assembly free.

When the gear assembly 1s pressed forward, the gears are
rotated to fold the frame with the right and left in linked
operation.

The roof cover frame 1s provided with gas springs so that the
canvas can be opened and closed with less operating force.



5-1

EXTERIOR

CONTENTS ESGAZAF

BUMPERS ... . 2 DOORMIRRORS ... 4

WINCH e 3 EXTERIORPARTS ... 5
Specifications ..o 3
Construction Diagram ..........cccceeeeeviieeieneins e 3



5-2

EXTERIOR — Bumpers

BUMPERS

The sheet metal bumper 1s used with its corners
fitted with a large-size polypropylene bumper side
face to provide a sense of depth and strength.
It offers the following features.

The side surface of the bumper is wrapped
around up to the wheel housing to emphasize a
sense of wideness and made flush with the
fender or wide fender to give a sense of
continuity

Front Bumper

18E0032

Bumper guard

Bumper side face

ESGBAAF

Cn some models, bumper guards are mounted
on the front bumper to ensure the greater
safety.

On vehicles for Europe and for Australia, the rear
bumper ncorporates the rear combination
famps.

On vehicles with winch, the winch 1s built in the
front bumper.

Rear Bumper

Rear combination lamp

18EQ175
Bumper side face
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WINCH

The winch is a mechanical winch driven by the NOTE

ESGHAAA

engine power through the power take-off (P.T.0O.) The fundamental construction of the winch is the
and drive shaft from the transfer counter gear. It is same as the current PAJERO.

buiit in the front bumper to minimize its protrusion
from the body.

SPECIFICATIONS
[tems Specifications
Winch Normal traction (continuous) N (kg. Ibs.) | 7,000 (700, 1,543)
Maximum instantaneous traction N (kg, Ibs.) | 20,000 {2,000, 4,409)
{wire rope wound a stage around drum)
Worm gear Reduction ratio 35:1
Winch drum O.D.x1.D. xinside width  mm {in.} | 200 x 78 x 188 (7.87 x 3.07 x 7.40)
Wire rope Diameter x length mm x m (in. x ft.} | 8 x45(0.31 x 147.64)
Breaking load N {kg, Ibs.) | 36,000 (3,600, 7,937)
Drive shaft Universal joint Type Cross type
Bearing Needle roller bearing
P.T.O. Reduction ratio 0.692

CONSTRUCTION DIAGRAM

PTO control
lever

Drive shaft

20E0045
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DOOR MIRRORS ESGCAAF
The retractable door mirrors are adopted on all NOTE
models, and on some models, the remote-control The fundamental construction and operation of the
function is also equipped. remotely controlled mirror are the same as that of
GALANT.
Mirror
Frame

D),

2

Actuator

18E0010
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EXTERIOR PARTS £5GGAAA

® To improve the aerodynamic characteristics of ® On some models of long-body vehicles and

the rear body, the roof spoiler 1s adopted on
some models of metal-top vehicles.

To enhance the appearance and merchantability,
the roof rails are installed on the roof sides of
some metal top models.

On some models, the side steps are provided
for more ease of getting on and off the vehicle.
In addition, some models are provided with the
side sill guards to enhance the appearance and
merchantability.

Vehicles for General Export and GCC are equip-
ped with the grille guard to guard the front body.
In addition, the grille guard is installed directly to
the body frame to improve I1ts strength.

Roof rails

Fog lamp stay

Wde fender
Side step

metal top vehicles, the vehicle width 15 in-
creased by adoption of the wide fenders to
enhance the appearance and merchantability.
Some models for General Export and GCC are
provided with the fog lamp stay to improve the
appearance.

On some models for General Export and GCC,
the movable rear step I1s Installed for ease of
chimbing into or out of the cargo space and also
for better protection of the body from the
obstacles while driving the vehicle.

Roof spoiler

Side sill guard

18EC037

Movable rear step

18E0036
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SUMMARY OF INTERIOR PARTS EsMuaAn

The interior parts are designed to be easy to use and and security emphasized for the genuine muitipur-
create high qualty internior with a new sense while pose 4WD vehicle.
meeting the fundamental needs for the reliability

FEATURES

. Use of full tnm for interior

. Headlining consisting of simultaneously formed felt base
and skin

. Formed resin trim

. Door trim formed integrally with armrest

. High grade cut pile carpet

. Genuine leather seat <mid-roof model (with wide fenders)
for Europe>

Enhancing a sense of —
quality

N —

OOk W

. Seat belt storage pocket

. Split seat

. Head restraint storage stay

. Buckle assembled to seat

. Suspension seat

. Reclining adjusting mechanism with memory
. Walk-in mechanism with neutral memory
. Front passenger seat under tray

. Seatback pocket

. Water-repellent seat

. Heated seat <vehicles for Europe>

. Walk-in mechanism

. Titing head restraint with hole

. Tool box buit in back door trm

. Adjustable angle type armrest

. Side armrest tray

. Front-rear seat full flatening

. Front-second seat full flatening

. Second-third seat full flatening

. Shding and reclining levers collected and arranged on side of
seat (front seat)

Promotion of convenience +——

BN et 3 e e e e e 8
COOONOOPLPRN_L,OCOONOOHEWN =

. Glove box

. Accessory boxes (instrument panel bottom centre, floor
console front and side)

. Front passenger seat under tray

. Seatback pocket

. Tray (instrument panel top centre)

. Cup holders (inside of floor console, rear or second seat
side armrests)
Door pocket

. Quarter trm pocket

Convenient storage of —
small articles

N —

oW

o~



INTERIOR — Summary of Interior Parts

Improvement of safety

Considerations for optimum
riding position

Slush formed instrument panel pad (from front of front
passenger seat to panel centre)

Front passenger seat assist grip

Buckle assembled to seat

3-point seat belt with ELR

Adjustable shoulder anchor
Seat armrest

Suspension seat

Lumbar support

Side support
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INSTRUMENT PANEL AND CONSOLE

Various items of equipment required of the genuine
multipurpose 4WD vehicle are functionally arranged
on the instrument panel. In addition, a portion of the
instrument panel extending from the front of the
front passenger seat to the panel centre is covered
by a large flush-formed pad with due consideration
for the safety, resulting in the structure consisting of
a resin (PPF) frame and a partial pad.

® The instrument panel has a large, easy-to-see
combination meter located in front of the driver
seat and principal switches arranged around it to
ensure positive transmission of various informa-
tion and provide easy, reliable operation.

® The centre of the panel top i1s provided with the
multi-meter to facilitate the grasping of existing
conditions inside and outside the vehicle for
safe, pleasant driving. Provided halfway down

<Tray type>

Accessory boxes

Cup holder

19E0046

ESHBAAD

from the top of the panel are the air vents of the
air conditioner and the air conditioner controls
not only to enhance the controllability and but
also to improve the safety and comfortableness
through guarantee of good visibility. The bottom
of the instrument panel is provided with a space
for installation of radio, cassette tape player, etc.
and also for selective installation of accessories.
The assist grip installed in front of the front
passenger seat offers a sense of integration
with the instrument panel.

The floor console Is available as either the tray type
or the lid-fitted type.

The console has the accessory socket provided
at the front to keep accessories or the like.
Accessory hboxes provide ample capacity to
enhance convenience.

Multi-meter Assist grip

Instrument
panel pad

Accessory boxes

19E0045

NOTE
[} : Flush-formed pad area
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SEATS

The seats are provided with various adjusting
mechanisms and devices to maintain optimum

FRONT SEAT

Two types of seat are available for the front seat,
and various adjusting mechanisms are provided to
enhance the comfortableness and convenience.

® |Lumbar support adjusting mechanism

Side support adjusting mechanism

Walk-in mechanism

Reclining adjusting mechanism

Reclining adjusting mechanism with memory
Slide adjusting mechanism

Walk-in mechanism with neutral memory

REAR SEAT AND SECOND SEAT

The rear and second seats are available in two
types, namely, split, forward folding type for various
seat arrangement and one-piece, forward folding
type.

e Seat cushion, back split seat

® Side armrest (with cup holder and tray)

e C(Centre armrest

THIRD SEAT

The third seat is of the lifting type to enhance the
convenience of the cargo space.

e Front faced type
® Face to face type
<Canvas top and metal top models (without

Vehicles for Europe and Australia

Canvas top

19E0017

E9HDAAE

nding position for the number of passengers,
location of load or passenger, type of cargo, etc.

¢ Slide and reclining levers collected and arranged
on side of seat

Longitudinally tilting or vertically adjustable head
restraint

Armrest

Heated seat

Suspension seat

Water-repellent seat

Inner seat belt incorporated

Reclining adjusting mechanism
Walk-in mechanism

Seat belt storage pocket
Vertically adjustable head restraint
Head restraint storage stay

Inner seat belt incorporated

wide fenders) and long body van for General
Export>

® Seat belt storage pocket <Front faced type>

® Reclining adjusting mechanism <Front faced
type>

® Inner seat belt incorporated

Metal top

19E0018
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Mid roof <vehicles with wide fenders>
Mid roof

Third seat
<except GL(5) for Europe and
GL for Australia>

= Third seat
<except GLS(5) for Europe>

Side armrest

<except GL for Australia>  19g00s50
19EQ016
Vehicles for General Export Metal top

<Vehicles without third seat>

Canvas top, Metal top
<Vehicles with third seat>

19E0051 19E0018

Mid roof models
<with wide fenders>

Kickup roof and mid roof models
<with front faced type
third seat>

] ] 19E0050 19E0016
Kickup roof and mid roof models

<with face to face type third seat>

19E0049
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EXPLANATION OF MECHANISM

Front seat
Vertical adjustment
of head restraint

Side support
adjustment

Walk in

mechanism* !

Lumbar support
adjustment

Reclining

Suspension Shide -, L
seat adjustment mechanism
Lumbar support

adjustment

Shde
adjustment

Suspension seat
or seat under tray

Unsplit forward
tilting second seats

Front seat with armrest

Backward and forward
tltng head restraint

’

Verucal
adjustment
of armrest

Backward and
forward tilting
head restramt

Vertical
adjustment
of armrest

Suspension adjustment
seat
Reclining

adjustment

Suspension
seat

Slide
adjustment

Vertical adjustment
of head restraint

Forward folding
of second seat

Split, forward folding rear seat

Vertical adjustment
of head restraint

Reclining

Side adjustment

L~ support
adjustment

\

Reclining
adjustment

Forward folding
of rear seat

18E0019
Lifting third seat**

Lifting of third seat

Vertical
adjustment of

ﬂ Reclining
; adjustment
/
Side armrest
W sliding mechanism*?
- Reclining
p adjustment*?
Walk-in mechanism™*?
19E0020

NOTE

*' J-top and metal top only {except RH seat of vehicles for
Australia)

*2: Except long body GL for Australia and van for General Export

*3: Front faced type
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CONSTRUCTION AND OPERATION

SEAT ARMREST (VERTICAL ADJUSTMENT
TYPE)

The armrest with vertical adjustment in five stages
to suit the taste of the occupant has been made
available. When not in use, the armrest is raised and
secured to the side of the seatback. To use the
armrest, tilt it forward and all the way down and
adjust to the desirable height (angle).

Vertical Adjusting Mechanism

When the armrest is at position A (when not in use),
the lock pin integral with plate A engages plate B
integral with the seatback frame, locking the
armrest. Pushing the armrest lock button causes

Position A

Range of vertical

adjustment
Armrest
lock button
Position
Movement of
© lock pin

Condition at
Position B

the rod to turn plate A in the direction of the arrow
and disengage the lock pin from plate B, tilting the
armrest forward. On that occasion, plate A is locked
by the lock plate. Therefore, the armrest tilts all the
way down to position B without engagement of the
lock pin on the way.

At position B, the lock pin comes into contact with
portion C, plate A disengages the lock plate, and
lock pin is pushed against plate B.

The four teeth of plate B and the lock pin are so
shaped that at the location between positions B and
C, the armrest can move upward but it cannot move
downward because of its locking.

Condition at Position A

Armrest
lock button

Rod

Lock plate

19NOO51

Armrest shaft
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SUSPENSION SEAT

The suspension seat consisting of a linkage, coil body vibration in off-road dniving, relieve the occu-
spring and shock absorber 1s designed to absorb pant's fatigue and offer comfortable ride.

Bottom locking
position

Shock absorber

(&P

Middle locking
positicn

2

Coil spring

777

£ g7 = )

7
(e
S

Top lacking
position

Suspension

lock |
Suspenston adjusting handle OCK lever

19E0021

NOTE
LH side seat s shown

Front of vehicle Upper Suspension Mechanism

bracket Except for coil spring and shock absorber installation methods,

the mecharmism 1s the same as conventional models of
PAJERO.

Link Suspension Locking Mechanism

The mechanism I1s the same as the conventional mocdels of
PAJERO.

Roller

o Lower
Shock a bracket
absorber 19E0024

Call
spring

Suspension Adjusting Mechanism

The handle, shaft and warm gear rotate as a unit. The warm
gear engages the gear.

The gear and cam turn as a unit by means of a key installed to
the cam.

As it turns, the cam also moves up and down along the stopper
installed to the cylinder.

Qear case

Warm gear

Indicator
Handle Cam

19E0022
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In addition, the gear case containing the warm gear, gear and

HARD indicator fits In the groove of the cylinder and moves vertically
‘ | without rotating.
Spring —><J The gear case, whose vertical movement is interlocked with
] c that of the cam, also functions as a spring seat.
G / am 8 The vertical movement of this gear case changes spring force
ear
oo Stoppler to adjust suspension.
MEDIUM

SOFT

L IT\L[
jm i

19E0023

HEATED SEAT <VEHICLES FOR EUROPE>

Except for addition of the indicator and illumination to the
switch, the heated seat 1s the same as that installed on the
conventional models of PAJERO.

Seatback heater

Seat cushion
heater

19E0068

Heated J
driver’s \/sae:éggger's
seat switch \ seat switch

19E0048
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WALK-IN MECHANISM WITH NEUTRAL MEMORY

Raising the seatback of the seat moved to the
foremost position by the walk-in mechanism and
pushing 1t back will move the seat to the neutral
position of the seat slide and lock it at that position.

RECLINING ADJUSTMENT MECHANISM WITH

If the seatback 1s raised after being inclined to the
front, 1t can be returned to the original angle set in
memory by previously setting the seatback angle in
memory.

Fig. 1: This 1s outside the memorized position. The
bracket on which the seatback 1s mounted
and sector gear move as one unit. The lock
gear and sector gear, and lock and memory
plate teeth are meshed. The memory arm
hits the memory plate and stops.

Fig. 2. To memorize the positicn shown in Fig. 1,
the meshing of the lock and memory plate (s
disengaged when the memory lever is pull-
ed, the memory arm pushes the memory
plate with the force of spring A and turns it
until it hits the lock gear. As a result, the
memory arm moves In range “a” on the
sector gear teeth. This amount is the memo-
nzed amount and the reclining angle s
memorized

Fig. 3: When the reclining lever is pulled up, the
meshing of the lock gear and sector gear I1s
disengaged, the seatback inclines to the
front and the sector gear and memory plate
turn but the memory arm does not turn since
it 1s against the lock gear.

Fig. 4: When the seatback is inclined as far as
possible to the front, bracket projection (A)

NOTE

For the construction and operation of the mecha-
nism, refer to 1989 COLT/LANCER Technical In-
formation Manual.

MEMORY

Furthermore, even after 1t 1s reclined at any angle, if
the seatback I1s raised after being inclined to the
front, it can be returned to the onginal angle set in
memory.

hits the lock gear pin and pushes the lock
gear down. The unsupported memory arm is
turned by the force of spring A until it hits
the memory plate. As a result, the memo-
nzed range “a” on the sector gear teeth is
covered.

Fig. 5. If the seatback 1s reclined to the rear, the
coverage of the memory arm disappears
when the sector gear, memory plate and
memory arm rotate and the memorized
position is reached; the lock gear and sector
gear mesh and the seatback is fixed in the
memorized position.

The memory range 1s between A — B as shown In

Fig. 6. Since the memory plate and sector gear hit {b

in Fig. 2 1s 0) between B — C, position B 1s

memorized even 1If the memory lever 1s pulled

between B — C.

If the seat 1s at an angle outside the memorized

position, the seatback angle can be changed in the

front/back direction since the lock gear and sector
gear meshing 1s disengaged when the reclining
lever 1s pulled up.
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Fig. 2
Memorized
position
/N
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SEAT BELTS

The seat belt has the following mechanisms.

VEHICLES FOR EUROPE AND AUSTRALIA
Front seat belt

e 3-point seat belt with ELR

® Buckle built in seat

e Adjustable seat belt anchor <Vehicles with
full trim>

Rear or second seat belt

e 2-point lap belt <Canvas top>

e 3-point seat belt with ELR <Except for
canvas top although option is available for
canvas top>

® |nner seat belt built in seat

Third seat belt <Long body model (except

GL{5) and GLS(5) for Europe and GL for

Australia>

® 3-point seat belt with ELR
® |nner seat belt built In seat

NOTE
For the construction and operation of the retractor
and adjustable seat belt anchor, refer to the 1988

Front seat belt

Adjustable seat
belt anchor

Buckle

19E0038

ESHFAAG

VEHICLES FOR GENERAL EXPORT

Front seat belt

e 3-point seat belt with ELR

¢ Buckle built in seat

e Adjustable seat belt anchor <Vehicles with
full trim>

Rear or second seat belt

e 2-point lap belt <Except long body model for
GCC>

e 3-point seat belt with ELR <Standard equip-
ment on long body for GCC and option on
metal top for GCC>

® [nner seat belt built in seat <Except metal
top mode! (without wide fenders) for GCC
and van>

Third seat belt <Long body model (except

van)>

® 2-point lap belt <Except vehicles for GCC>

e 3-point seat belt with ELR <Vehicles for
GCC>

e Inner seat belt built in seat

GALANT Technical Information Manual.

Adjuster
rail

Control
knob

19N0040
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Rear or second seat belt

<2-point lap belt on canvas top>

[ P
\ ? 9

NOTE
The inner seat belt on vehicles for General

Export 1s of the flocr anchor type.

<2-point lap belt on metal top,
kickup roof and mid roof>
<Vehicles for General Export>

3:%@?( Metal top
25

/-
e Gﬁ\
/\,

T w
@

Kickup roof,

mud roof

NOTE 19E0067

The tnner seat belt on van 1s of
the floor anchor type.

Third seat belt
<2-point lap belt>

19E0066

19E0060

<3-point belt with ELR on canvas top>
<Vehicles for Europe>

Roll bar

18E0039

<3-point belt with ELR on metal top,
kickup roof and mid roof model>

Retractor

Centre seat belt
<Vehicles for
Europe and
Austrahia>

Anchor point on kickup roof
and mid roof models.
Anchor point on
metal top models

NOTE
The inner seat belts on metal top model (without 19E0041
wide fenders) and van for GCC are of the floor
anchor type.
<3-point belt with ELR>
G
@
Retractor

19E0040
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Inward

Forward

-

Buckle
Spring

CONSTRUCTION AND OPERATION OF THE

BUCKLE

There is a 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.

19A0333

REAR SHELF TRIM

The rear shelf trim has been made available in order
to make the cargo space invisible from outside the
vehicle. It consists of the centre shelf and side
sheives, and the centre shelf 1s further divided into
the soft and hard portions. The soft portion is spiit in
two to follow the rear split seat and reclining

adjusting mechanism.

CONSTRUCTION
Section A-A

Side shelf (LH)

Front centre

Front centre shelf
{soft portions)

Rear centre shelf
(hard portion)

E9HHAAA

The centre shelf is installed to the seatback of
the rear seat by means of clips so that cargo
may be taken out from the rear seat.

The centre shelf may be taken out by folding it
into three and stored at the rear end of the cargo

space.

Side shelf (RH)

Section B-B

Side shelf

- =

Section C-C

A

19EQ0G2

Section D-D

19E0003
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GENERAL INFORMATION

Newly developed devices and functions are incorpo-
rated for enriching the equipment arrangement.

FEATURES
Improvement in rehability —— 1. Gold plated on terminals of electronic control circuits
2. MWP (mulupole water proof) type connectors adopted
Betterment in visibility —— 1. Large-type combination meter
and safety 2. High-mount stop lamp having hght-emitting diodes
3. Double-action ignition switch employed
4. Rear check back-up lamp for allowing the driver to check a
backward distance behind the automobile when moving It back
5. Headlamp washer for cleaning the surface of headlamp lens
Enhancement in usability —— 1. Plug-in-type accessory sockets equipped at the front and
and convenience rear seats
Improvement In —— 1. Diagnosis connector adopted
serviceability 2. Ignition timing adjust terminal employed
3. Check terminal for fuel pump operation
4. Inspection lamp to allow checkup/maintenance at nighttime
Enrichment in product —— 1. Multi-meter combination including the oil temperature
qualty gauge, voltmeter, altimeter, inchnometer, inside/outside

thermometer, electronic compass, eftc.
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WIRING HARNESS

The wiring harness comprises the main harness
wires (front harness, body harness, control harness)
and the sub-harness wires {front door harness, back
door harness, transmission harness, roof harness,
frame harpess). The advantageous features of
wiring harness are as follows:

e To improve reliability, the junction block is
employed In which the intermediate harness
connectors, fuse box and relay box are incorpo-
rated.

® The CAVS (compact-stranded thin-core low-

STRUCTURAL DIAGRAM

<Junction block>

Junction
block

“ \ Front harness
Diagnosis
connector

’ '-—1LE0200

Junction block

<Long wheelbase>

\ \ <Standard wheelbase>

Control harness

E9FLAAA

voltage) wires are adopted for harness, contri-
buting to reduction in weight.

For improvement in serviceability, the diagnosis
connector is equipped to enable centralized
diagnostic checkup of each electronic control
circuit.

The gold-plated connector terminals are used in
the control unit, sensors and other engine
control circuits where minuscule current is
apphed. This ensures higher reliability of electric
conduction.

Roof harmess

Body harness

BEDZI4

Frame harmess
Door harness*

Transmission harness

Roof harness Body harness

Control harness

Front harness

Junction block Transmission harness

Remarks
Only the major harness connections are indicated above.

The astensk mark (*) means that the same harness i1s
provided on the right side also

Back door harness

Frame harness

Rear door harness*
Front door harness* 18E0238
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DIAGNOSIS SYSTEM

The diagnosis system is designed for improvement
in serviceability. The following functions are pro-
vided in this system.

Electronic system MPI ABS- Auto-cruise
Functions AWD control
Self-diagnosis code output (low-speed signal) O O O
Self-diagnosis code output (high-speed signal) O O
Service data output (high-speed signal) O @
Actuator test {high-speed signal) O O
Simplified check code output (same indication O
pattern as self-diagnosis code)
Diagnosis data storing O

Effective until battery goes off

Diagnosis data deletion with multi-use tester @ O

DIAGNOSIS CONNECTOR

Junction The diagnosis connector box for checking each of the following
block electronic systems is equipped at the rnight side of the junction
block.
) MPI
@ -
@ -
@) ABS
(& Auto-cruise control
C connector @ -
= :
16E02!
00 <:) .
Diagnosis control
@ -
®al |00 @ a2 Earth

18R1338
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BATTERY

Shown below are the specification of battery.

SPECIFICATIONS

Vehicles for Europe

E9FMAAA

ltems Models Petrol-Powered Vehicles Diesel-Powered Vehicles
Type 65D23R [75D26R] 95D31R [96D31R x 2¥]
Capacity {(5HR) Ah |52(52] 64 [64]

Reserve capacity min 111 [123] 159 [159]

Cold cranking current A | 420[490] 622 [622]

NOTE
*. <LH drive vehicles>
[ ]: Optional equipment

Vehicles for General Export and GCC

Models Petrol-Powered Vehicles Diesel-
Powered
l[tems 2600 3000 Vehicles
Type 48D26R [75D26R] 55D23R [95D31R*’, 76D26R*7] 95D31R
Capacity (5HR} Ah | 40[52} 48 [64, 52] 64
Reserve capacity min. | 81[123] 991(159, 123] 159
Cold cranking current A | 2781[490] 356 [622, 490] 622
NOTE
*!: Vehicles for General Export
*2: Vehicles for GCC
[ 1: Optionat equipment
Vehicles for Australia
Models Petrol-Powered Vehicles Diesel-Powered
Vehicles
ltems 2600 3000
Type 48D26R 55D23R 95D31R
Capacity (5HR) Ah |40 48 64
Reserve capacity min. | 81 99 159
Cold cranking current A | 278 356 622
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EQUIPMENT - Lighting

LIGHTING

The flush-surfaced square two-headlamp is em-
ployed in the vehicles for Europe, Australia and
GCC. The round two-headlamp 1s employed in the
vehicles for General Export. In the vehicles for
Europe, the headlamp leveling system is also
adopted for adjusting the main beam of headlamp to
a proper illumination angle according to the vehicle's
posture that varies with the person or cargo loading
condition.

SPECIFICATIONS

Vehicles for Europe

ESFJAAC

The rear combination larmp is equipped on the
guarter panel and rear bumper. The separate lamp
arrangement is designed in the vehicles for Europe
and Australia, and the self-contained lamp arrange-
ment on the quarter panel 1s made in the vehicles
for General Export and GCC. Further, in the vehicles
for General Export and GCC, the rear check back-up
lamp is provided so that the driver can recognize a
backward distance when reversing.

B% Standard wheelbase Long wheelbase
Models | Vehicles Vehicles Vehicies | Vehicles without wide fender| Vehicles
with without with with
ltems canvas top |wide fender|wide fender GL GLX wide fender
Exteror lamps w
Headlamp
Semi-shielded beam 60/65 60/55 60/55 60/55 60/55 60/55
(halogen lamp type)
Front combination lamp
Turn-signal lamp 21 21 21 21 21 21
Clearance lamp 5 5 5 5 5 5
Side turn-signal lamp 5 5 5 5 5 5
Rear combination lamp
Stop and tail lamp 21/6* 21/6* 21/5* 27/5% 21/5*! 21/5*
Turn-signal lamp 21 21 21 21* 21* 27*!
Back-up lamp 21%? 21%2 21%2 21%2 21*2 21%2
Rear fog lamp 21*2 21*2 21%2 21*2 21%*2 21 %2
License plate lamp 10 10 10 10 10 10
Interior lamps W
Room lamp 10 8x2 8x2 8x2 8x2 8x2
Map lamp 8x2* 8x 2% 8x2 8x2
Spot lamp 8x 2% 8x2*
Cargo space lamp 10*4 10*4 10 10%¢ 10
NOTE

*1:. Rear combination lamp mounted on the rear bumper
*2: Rear combination lamp mounted on the quarter panel
*3. Vehicles without sun-roof

*4: Vehicles with sun-roof
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Vehicles for General Export

Body types Standard wheelbase Long wheelbase
Models | Vehicles Vehicles Vehicles |Vehicles without wide fender| Vehicles
with without with with
Items canvas top |wide fender|wide fender L H wide fender
Exterior lamps w
Headlamp
Shielded beam
Itncandescent lamp 60/50 60/50 60/50 60/50
ype
Halogen lamp type 60/50* 60/50*! B60/50*¢ 680/50*! 60/50*" 60/50*3
Semi-shielded beam
Halogen lamp type 60/55*? 60/55*? 60/66** 60/565*? 60/55*2 60/55**
Front combination lamp
Turn-signal lamp 21 21 21 21 21 21
Clearance lamp 5 5 5 5 b 5
Side turn-signal lamp 5 b
Rear combination lamp
Stop and tail lamp 21/5%x2 21/5x2 21/5x2 21/5x%x2 21/5x2 21/5x2
Turn-signal lamp 21 21 21 21 21 21
Back-up lamp 21 21 21 21 21 21
License plate lamp 10 10 10 10 10 10
High mounted stop lamp
Back-door-window- 5x4 5x4 5x4
equipped type
Roof-spoiler-equipped LED
type
Interior lamps w
Room lamp 10 8x2 8x2 8x2 8x2 8x2
Map lamp 8B x 2*s Bx2%¢ 8x2
Spot lamp 8x 2%
Cargo space lamp 10 10 10
NOTE

*1- Optional equipment for LH drive vehicles
*2: Optional equipment for RH drive vehicles

*3: |_H drive vehicles

*4: RH drive vehicles

*5: Vehicles without sun-roof
*¢: Vehicles with sun-roof
LED. Light Emitting Diode




7-8

EQUIPMENT - Lighting

Vehicles for GCC

Body types Standard wheelbase Long wheeibase
Models | Vehicles without Vehicles with | Vehicles without wide fender| Vehicles
wide fender wide fender with
items L H wide fender
Exterior lamps w
Headlamp
Semi-shielded beam
Incandescent lamp 45/40 45/40 45/40
type
Halogen lamp type 60/55*" 60/55 60/55*" 60/65*" 60/55
Front combination lamp
Turn-signal lamp 21 21 21 21 21
Clearance lamp 5 5 5 5 5
Side turn-signal lamp 5 5
Rear combination famp
Stop and tail lamp 21/5x 2 21/5x2 21/5x2 21/5x2 21/5x2
Turn-signal lamp 21 21 21 21 21
Back-up lamp 21 21 21 21 21
License plate lamp 10 10 10 10 10
High mounted stop lamp
Back-door-window- 5x4 Ex4 5x4 5x4
equipped type
Rooft-spoiler-equipped LED
type
Intenor lamps W
Room lamp 8x2 8x2 8x2 8x2 8x2
Map larmp 8x 2*? 8x2* 8x2
Spot lamp 8x2*? 8 x 2*3
Cargo space lamp 10*3 10%3 10 10 10

NOTE

*1: Optional equipment

*2: Vehicles without sun-roof
*3: Vehicles with sun-roof
LED: Light Emitting Diode
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Vehicles for Australia

Body types Standard wheelbase Long wheelbase
Models | Vehicles without Vehicles with | Vehicies without wide fender| Vehicles
wide fender wide fender with
ltems GL GLX wide fender
Extenor lamps wW
Headlamp
Semi-shielded beam 60/55 60/55 60/55 60/55 60/55
{halogen lamp type)
Front combination lamp
Turn-signal lamp 21 21 21 21 21
Clearance lamp 5 5 5 5 5
Side turn-signal lamp 5 5 5 5 5
Rear combination lamp
Stop and tail lamp 21/5% 21/5* 21/5* 21/5* 21/5%
Turn-signal lamp 21 21 21" 21 21
Back-up lamp 21*2 21*? 21*? 21%*2 21%2
Rear fog lamp 21*2 21*? 21*? 21*2 21*?
License plate lamp 10 10 10 10 10
High mounted stop lamp
Back-door-window- bx4 5x4
equipped type
Roof-spoiler-equipped LED
type
Interior lamps w
Room lamp 8x2 8x2 8x2 8x2 8x2
Map lamp Bx2* 8x 2% 8x2 8x2
Spot lamp 8x2* 8x2*
Cargo space lamp 10*4 10*4 10 10 10

NOTE

*1

: Rear combination iamp mounted on the rear bumper

*2: Rear combination lamp mounted on the quarter panel

*3: Vehicles without sun-roof
*2: Vehicles with sun-roof
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STRUCTURAL DIAGRAM
Vehicles for Europe, Australia and GCC

<Standard Wheelbase>

Cargo space lamp

Room lamp

® Map lamp
® Room lamp and

Headlamp

Front combination lamp 16E0145

<bLong Wheelbase>

Cargo space lamp
Room lamp

® Map lamp
® Room lamp and
spot lamp

Headlamp

16E0146

High mounted stop lamp
< Back-door-window-
equipped type>

High mounted stop lamp
< Roof-spoller-
equipped type>

Rear combination
lamp

License plate lamp 16E0151

High mounted stop lamp
< Back-door-window-
equipped type>>

16E0150

License plate lamp  Rear combination
lamp
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Vehicles for General Export

<Standard Wheelbase>

High mounted stop lamp
<Roof-spoller-
equipped type>

High mounted stop lamp
< Back-door-window-
equipped type>

Cargo space lamp

Room lamp

® Map lamp
® Room lamp and
spot lamp

License plate lamp

Front combination lamp ©EO14
4

Headlamp

<Long Wheelbase> High mounted stop lamp
<Back-door-window-

equipped type>>

Cargo space lamp

Room lamp

® Map lamp
® Room lamp and
spot lamp

Rear combination
lamp

16E0084

License plate lamp

Front combination lamp 16E0147

Headlamp
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Headlamp

Headlamp
leveling
unit

16E0341

16E0141

Headlamp
leveling
switch

16P0581

;

Approx

Wall

— (200}

Overall

i
width  Back-up lamp 7iecc3s

spothight beam

Back-up lamp
dlumination beam

Bright parts

Spotlight beam
16P0146

HEADLAMP LEVELING SYSTEM

The headlamps leveling system is a system that the driver can,
if desired, use to change the headlamps illumination angle in
the vertical direction so as to prevent approaching vehicles
from being subjected to excessive brighteness due to a change
In the attitude of this vehicle because of the number of people
or the amount of load carried. This system is composed of the
headlamp leveling unit {installed to the rear of the headlamps)
and the headlamp leveling switch (located at the lower left part
of the instrument panel).

When the headlamps are illuminated, the illumination angle in
the vertical direction (lower beam only) can be set to any one of
four steps by using the headlamp leveling switch.

NOTE
The basic structure and operating principle are the same as
those in the current version of PAJERO.

REAR CHECK BACK-UP LAMPS

The rear check back-up lamps are back-up lamps that can be
used to check distances behind the vehicle according to the
position where the spotlights provided on the back-up lamps
are shining.

As shown in the illustration, the spot beams of light from the
back-up lamps intersect the (imaginary) lines drawn backward
as an extension of the side lines of the vehicle. This
intersection by the beam of light is a point approximately 50 cm
(20 in.) from the rear end of the spare tyre.

This means that, when the vehicle is being backed at night
toward a wall or other object behind the vehicle, the driver will
know that the wall or other object is only about 50 cm (20 in.)
from the rear end of the spare tyre when the point at which the
beams from the spotlights cross the imaginary lines extending
back from the sides of the vehicle.
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INSPECTION LAMP coass
The small-type inspection lamp is available for ® The magnet is provided at the rear of lamp case
convenience in checkup or maintenance at night- so that the lamp can be snapped on/off its metal
time. lts power can be supplied from the accessory storage position in the vehicle. (Magnet snap-on/
socket located at the front seat or rear seat. This off type)
widens the workable range of inspection lamp to ® The head swinging design of this lamp allows
enhance serviceability. The features of inspection changing its illuminating direction through 11
lamp are as follows: steps.
® The housing with slide cover is provided at the NOTE

bottom of lamp case. The plug-ended cord For the accessory socket, see P.7-27.

approx. 3 m (9.84 ft.) long can be contained in

this housing.

STRUCTURAL DIAGRAM

<Standard Wheelbase>

/&

| lamp storage
\ position =
A

L

\ S|desh\e|f(l_,H)\
15°
x\h 15°

<Long Wheelbase> = ’ Magnet

Q // / //L Slide cover
!

nspection lamp 16E0090
storage position

Lamp case

-
Quarter tnm
lower (LH)
/  16E0049 Lens

Slide cover

Plug-ended cord
16E0087
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METERS AND GAUGES Eoroana
COMBINATION METERS

The combination meter board has easy-to-read large designed for the diesel-powered vehicles and
meters of needle type, indicator lamps, and warning petrol-powered vehicles.
lamps. Two kinds of combination meter panels are

SPECIFICATIONS
ltems Specifications
Speedometer Reed switch type (cross-coll design)
Tachometer Pulse type (cross-coil design)
Fuel gauge Fixed needle type (cross-coil design)
Fuel gauge unit Variable resistor type
Engine coolant temperature gauge Mid-temperature stabilized type (cross-coil design)
Engmne coolant temperature gauge unit Thermistor type

STRUCTURAL DIAGRAM
Vehicles for Europe

<Petrol-Powered Vehicles>

MPH indication speedometer,
with Km/h scaling

16E0207
18E0287

< Diesel-Powered Vehicles>

MPH indication speedometer,
with Km/h scaling

16E0207
16E0288
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Vehicles for General Export

<Petrol-Powered Vehicles>

MPH indication

speedometer, Vehicles without
with Km/h scahng tachometer

ks
80100 /-
en 120

oo o
)

B0 pomeeD -

a0, B

~
-
=~

P
iy
2 lcvﬂwbD

16E0297

16E0296

<Diesel-Powered Vehicles>

16E0289
MPH indication ® or A m

speedometer,
with Km/h scaling

Vehicles without
tachometer

-~ . .
~ 20% poppog -
0,

10077

16E0297 16E0290 16E0205

Vehicles for GCC

<Petrol-Powered Vehicles>>

Vehicles without
tachometer

18E020¢

16E0291

16E0292
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Vehicles for Australia

<Petrol-Powered Vehicles>

16E0293

16E0294
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MULTI-METERS

The multi-meter board located at the top centre of
instrument panel is designed for a combination of
the electronic compass, inside/outside thermo-
meter, altimeter, inclinometer, oil pressure gauge,
and voltmeter. These meters and gauges are
arranged as follows.

In vehicles for Europe, General Export and GCC:
e Electronic compass, Inside/outside thermo-
meter, inclinometer, altimeter

In vehicles for Australia:
e Qil pressure gauge, inclinometer, voltmeter

NOTE

The basic structure and operating principle of the
altimeter, inclinometer, oil pressure gauge and
inside/outside thermometer are the same as those
in the current version of PAJERO.

SPECIFICATIONS
ltems Specifications
Altimeter Aneroid type
inclinometer Gravity sensing type

Inside/outside thermometer
Electronic compass

Temperature sensing type
Terrestrial magnetism sensing type

Oil pressure gauge Bimetal type
Ol pressure gauge unit Bimetal type
Voltmeter Bimetal type

STRUCTURAL DIAGRAM

<Vehicles for Europe, General Export and GCC>

Inside/outside
thermometer

(&

THERMOMETER

Altimeter

Inclinometer

Y
z888

a5
3

8
Wiy

16E0164
<Vehicles for Australia>

Q1 pressure gauge Inchinometer

Electronic

compass Altimeter

Inchnometer

4
Inside/outside thermometer 16EQ165

Voltmeter

N

EEEL

W

-1
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Altrtude scale

v@ 68E0022
Atmosphernc Altitude scale
scale adjust knob

—. Correlation curve of atmospheric
2 pressure versus altitude

X

= 1,000

£ 110000) N

o 900

3 (0000

2 800 ™~

S (8000)

2 700

2 17000

&

g 0 1,000 2,000 3,000
= {3.2808) (65616) (9.8425)
<C Altitude m (ft.) 16D269

ALTIMETER

The altimeter can indicate an atmospheric pressure at the
current location on a principle of proportional relationship
between altitude above ground level (above sea level) and
atmospheric pressure. The atmospheric pressure scale is
provided around the altitude scale for ease of reading.

ELECTRONIC COMPASS AND INTERNAL/EXTERNAL THERMOMETER

The electronic compass detects terrestrnial magnetism components in the longitude and latitude directions of
the vehicle, using the terrestrial magnetism sensor. The detected magnetism components are computed
through the electronic circuit, and the current azimuth is indicated on the LCD in increments of 1/16 bearing
angles. The major features of the electronic compass are as follows.

® Azimuth changeover indication (north-south switching) for ease of recognizing the driving direction of

vehicle.

® Excellent response characteristic, and high accuracy of indication.
e Body magnetization correcting function to readily offset for an error due to magnetization on the body of

vehicle.

® Declination correcting function for ready adjustment against deviation in the electronic compass with

respect to the azimuth on map.

The internal/external thermometer receives temperature data from the internal or external thermosensor and
carries out computation on temperature data. The internal/external temperature is thus indicated on the LCD.
With the internal/external temperature select switch, the driver can read the internal or external thermometer

indication.
System Structural Diagram

Electronic
compass ‘_—

Electronic
circuit

Internal/
external
thermometer

External
thermosensor

T 16ED1B1
Front bumper

thermosensor
Steenng column -t i\
cover lower - 18E0209

16E0168

Terrestnal
magnetism
sensor
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TERRESTRIAL MAGNETISM SENSOR

Core Y

i Lonartud The terrestrial magnetism sensor 1s of a flux gate type in which
S r,?;@g@ﬂ,:ﬁggg;’gg the exciting coil, longitudinal direction magnetism sensing coil,
I o and latitudinal direction magnetism sensing coil are wound
—I =5 around the strong magnetic core ring.
1l E ; Exciting coil
Latitude direction JJ JJ

magnetism sensing coil 16EQ182

Terrestrial Magnetism

The earth can be regarded as an enormous magnet, and the

magnetic field produced around it 1s known as terrestnal

magnetism. In prninciple, the terrestrnal magnetic hnes are

oriented from south to north, but the intensity of terrestrial

magnetism is far weaker than an ordinary magnet. At some

] Terrestral locations, the direction and intensity of terrestrial magnetism
vary significantly.

NOTE
The terrestrnial magnetism tends to be disturbed particularly at

Terrestrial
magnetism

1670148 such places as tunnel, railway crossing, area along railway,
elevated road, urban area crowded with high-storied buildings,
area above subway, etc.

Magnetic Operating Principle
i line

-® (1) When current is not applied to the exciting oil, the magnetic
lines across the surrounding space having high magnetic
resistance are bent toward the strong magnetic core. In this
state, the density of magnetism passing through the @& — @)
sensing coil 1s increased.

16E0183

(2) When current is applied to the exciting coil, the magnetism
in the strong magnetic core is Increased to I1ts saturation
level. In this state, the magnetic resistance of the strong

ZQ | Magnetic magnetic core 1S almost equal to that of the surrounding

s ne space (with respect to the external condition). The sur-

® rounding magnetic lines can hence go straight without
' being bent toward the strong magnetic core. This reduces
the density of magnetism passing through the @ — @
sensing coil.

A

oy

- s

2
<

<
fo—

16E0184

(3) The magnetism passing through the @ — @ sensing coil
changes its state repetitively, 1.e. the above steps (1) and (2)
are repeated cyclically. Thus, the density of magnetism is
altered continuously for converting minuscule terrestnal
magnetism (DC characteristic) into AC form.
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(4) The minuscule magnetism converted to have ing circuits, and the DC signal output is delivered
AC characteristic 1s detected as AC signal through the integrating circuit for distinctive
through the @) — @ sensing coil. Then, the AC indication of terrestrial magnetism.
signal is subjected to the amplifying and detect-

Power supply
(1G)
Ground - Excitng | Oscillatng |
arcuit hd cwcult [
Longitudinal - COM power
direction " supply
magnetism T
output {N-S) i
Integrating Detecting Amphfying
circuit arcut cireut
I |
LY
— |- —] |
g23=Hr '
Integrating Detecting Amplifying
cireunt circuit circut T
Latitudinat ’ ‘ 1
direction \
magnetism COM power I
output (E-W) PomeTSIRRY
16£0187
ELECTRONIC CIRCUIT (A/D converter circuit). The digital signal thus
Operating Principle attained is subjected to the arithmetic circuit of

CPU, and the result of computation I1s indicated on
the LCD. Further, the interface function for reducing
LCD illumination is provided for improvement in
visibility at nighttime.

Receiving the temperature data from the internal/
external thermosensors or the DC signal output
from the terrestnal magnetism sensor (iongitudinal/
latitudinal direction magnetism output), the electro-
nic circuit carries out analog-to-digital conversion

Electronic circunt

B
IG
Nlurmination @
lliumination &
<A/D converter
crcuit> Dlgltal dlspfav
Earth —Q - bl
Internal
thermosensor Interiace
1 ! circuit
External - -
2 ®
thermosensor e v | ® B! <CPU>|;
g E] - hy
I ]
) [ I
1] -
@ =
Ee 2=
— g3l |52
| <3 =5
Terrestnal ' ' o
magnetism
sensor
_—_"_'T_ L = = |
o S
T R
Internal/external temperature Body mag;etlzallon correct
select switch, and switch, and declination
dechnation adjust switch setting switch

16E0186
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Magnetism detected
" by terrestnal

magnetism sensor
Terrestnal

magnetism

Magnetism

16E0185

COMPASS

—
~—i_ L.I_I._l_l W Y

68EC030

w— N——¢g

tf——
A A ANN AN O
#00000000

/

Drving
direction
marker

Body magnetization

correct switch 68E0034

]

6BE0035

B

m

T e
=
]

16E0053

BODY MAGNETIZATION CORRECTING FUNCTION

The magnetism of the vehicle body mainly consisting of steel,
which 1s likely to bear strong magnetism, varies depending on
the driving condition. This may cause deviation from the exact
azimuth of magnetism. For instance, if the body of vehicle is
magnetized, the terrestrial magnetism sensor detects a vector
consisting of magnetism of body and terrestrial magnetism,
causing deviation from the exact azimuth. The body magnetism
correcting function is provided to compensate for an effect due
to magnetism of vehicle body.

Procedural instruction for correcting magnetism of vehicle
body

(1) Press the body magnetism correct switch for more than 0.5
sec. The driving direction marker disappears from the
current position, and it shifts left/right on an increment-by-
increment basis.

{2) Turn the vehicle through 360° slowly. This completes
magnetism correction automaticaily.

NOTE
For magnetism correction, the vehicle may be turned
clockwise or counterclockwise.

{(3) If the place is too small to turn the vehicle through 360°,
give a full turn by repetition of changing its direction at right
angle with forward/backward movement.

NOTE
For magnetism correction, the vehicle may be angled
clockwise or counterclockwise.

(4) On completion of magnetism correction, the driving direc-
tion marker appears at the exact position.
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w——N—¢
N O N OV Y
(]

Declination
E adjust
switch

3

Declination
setting
switch

68E0036

w— N——=¢
PN B Y
—

£

Declination
adjust
switch

68E0037

w—N—%g
1_:_17.14_1_\_\_\

%

Dechnation
settng
switch

68E£0038

COMPASS

68E0039

DECLINATION CORRECTING FUNCTION

The north on map deviated from that on compass (magnetic
north) due to axial tilt of the earth. The declination correcting
function 1s provided to compensate for this error over a range
from 20° west to 20° east in increments of 5°.

Procedural instruction for correcting declination

<Example>
In case that the north on compass (magnetic north) has
deviation of 5° toward west from the north on map:

(1)

(3)

(4)

Press the declination adjust switch and the declination
setting switch at the same time for 1 to 2 seconds. The
north direction indication (W-N-E), scale and driving direc-
tion marker come on, and 22.5° graduation on scale is
changed to 5° graduation.

Each press of the declination adjust switch causes the
driving direction marker to shift from left to right in
increment of each graduation. Hold down this switch until
the driving direction marker reaches the 5° west position.

NOTE

By holding down the declination adjust switch, the driving
direction marker shifts continuously. It stops immediately
when releasing the dechnation adjust switch.

Press the declination setting switch for 1 to 2 seconds.
Then, the driving direction marker blinks at the currently
stopped pisition.

The driving direction marker becomes lit steadily from
blinking. This completes correction of declination.
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The vehicle 1s onented
to north.

COMPASS

w N——=¢

N T VR W

68E0036

The vehicle 1s oriented

to south
Ajm

—_—S

E W
2 W TV

68E0033

External Internal
temperature temperature
indication indication

' E;gm-i “@ LTS

Internal/external ’
temperature
select switch

68E0031

AZIMUTH CHANGEOVER INDICATION (NORTH-SOUTH
SWITCHING)

The vehicle driving azimuth indication is automatically toggled
between the north azimuth indication (driving toward north) and
the south azimuth indication (driving toward south) as the
driving direction of vehicle is changed.

INTERNAL/EXTERNAL TEMPERATURE SELECT SWITCH

The internal/external temperature indication can be chosen by
the internal/external temperature select switch.
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WIPERS AND WASHERS

The windshield wiper/washer is avatlable in two
types; time-fixed intermittent wiper, and timevari-
able intermittent wiper. The features of windshield
wiper/washer are as follows.

® The mist wiper function is provided to increase
usability.

® The washer of 2-nozzle 4-jet type is employed,
and the washer tank is mounted between the
fender and its shield at the front left position.

® The wiper/washer switch is incorporated in the
column switch, and it can be made active with
the ignition switch turned at “ACC" or “ON".

The rear wiper/washer of time-fixed intermittent
type 1s adopted. This leads to improvement in
rearviewing during driving in rain.

The features of rear wiper/washer are as follows.

® The washer of 1-nozzle 2-jet type 1s employed,
and the washer tank is mounted at the centre of
back door.

STRUCTURAL DIAGRAM

— =

m———— -
Rear wiper/washer switch \
IR

Wiper arm

16E0Q95

Washer tube

Wiper motor

Rear washer tank

ESFFAAF

® The wiper/washer switch can be made active
with the ignition switch turned at “ACC" or
“ON".

The headiamp washer is equipped to remove dirt or

dust from the surface of headlamp lens. This leads

to improvement in safety during driving at night-

time. The features of headlamp washer are as

follows.

® The washer of 2-nozzle 4-jet type is employed.
High-pressure washing solution is jetted through
the left and nght nozzles (connected with the
tube and check valve). The washer tank is
mounted between the fender and its shield at
the right front position.

® The headlamp washer switch is incorporated in
the column switch, and it can be made active
with the ignition switch turned at “ON"” and the
lighting switch turned at “TAIL” or “HEAD".

Wiper motor

Wiper arm

Link assembly
Wiper blade

Windshield Washer tube

washer tank
16EC149

wiper/washer
e, switch

16EQ152
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AUDIO SYSTEM

The radio, cassette player, speaker and antenna are
equipped as indicated below.

Radio and cassette player
Vehicles for Europe

e |W/MWY/FM electronic tuning radio with cas-
sette player integrated type

e AM/FM electronic tuning radio with cassette
player integrated type

e AM/FM electronic tuning radio (type 1)

Vehicles for General Export and GCC

e AM/FM electronic tuning radio with cassette
player integrated type

e AM/FM electronic tuning radio {type 1 or type 2)

e AM electronic tuning radio

e AM/FM electronic tuning radio (type 2) with
cassette player separated type <Except GCC>

Vehicles for Australia

& AM/FM electronic tuning radio with cassette
player integrated type

e AM/FM electronic tuning radio (type 1)

e AM electronic tuning radio

STRUCTURAL DIAGRAM

Speaker
Vehicles for Europe

® 2-speaker (Front speaker: 10 cm (3.9 in.) double
corn)

® 4-speaker (Front speaker: 10 cm (3.9 in.) double
corn, rear speaker: 16 cm (6.2 in.) double corn)

Vehicles for General Export, GCC and Australia

® l-speaker (Front speaker — driver’s side: 10 cm
(3.9 In.) single corn)

® 2-speaker (Front speaker: 10 cm (3.9 in.) double
corn)

® 4-speaker (Front speaker: 10 cm (3.9 in.) double
corn, rear speaker: 16 cm (6.2 in.) double corn)

Antenna

e Pillar antenna [Entire length: 700 mm (27.5 in.)]
® Motor antenna [Entire length: 900 mm (35.4 in.)]

Pillar antenna and antenna

feeder cable

(Vehicles with pillar antenna)

Rear speaker*

NOTE

The broken line indicates the feeder cabling for pole
antenna

The astensk mark (*} means that the same item is provided
on the left side also.

Motor antenna and
antenna feeder cable
{Vehicles with motor antenna)

Front speaker*
Radio or cassette
player

16E0136
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LW/MW/FM electronic tuning

radio with cassette player
integrated type

AM/FM electronic tuning
radio (type 1)
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AM electronic tuning radio

16E0162
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AM/FM electronic tuning
radio with cassette player
integrated type
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AM/FM electronic tuning
radio (type 2)
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ACCESSORY SOCKET

The accessory socket is equipped at each of the
front and rear seats. Having a maximum load rating
of 120 W, this plug-in type socket is usable for
supplying power to an accessory device or Inspec-

STRUCTURAL DIAGRAM

<Front seat>

tion lamp.
NOTE

ESFPAAA

For the Inspection lamp, see P.7-13.

-

i

18E000C2

<Rear seat —
Standard wheelbase>

// Side shelf

16E0048

<Rear seat —
Long wheeilbase>

]
Quarter tnm
lower (LH)
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EQUIPMENT - Heaters and Air Conditioning

HEATERS AND AIR CONDITIONING

GENERAL INFORMATION

The front heater is of a three-way-flow full-air-mix
type that i1s excellent In temperature controi re-
sponse characteristic. With this heater, the cool air
bypassing function i1s available for preventing a rush
of blood to the person’s face in the FOOT, FOOT/

DEF., or DEF. mode.

E9FICAA

The rear heater of air-mix type 1s employed which
enables control of blowing air temperature.

The air conditioner of refrigerant-saving type is used
to meet the freon restriction regulations on ozone
layer preservation.

FEATURES
More comfortable— 1. Three-way-flow full-airmix heater employed <Front heater>
environment 2. Air distribution system with shower foot duct arrangement
3. Cool air bypassing function incorporated In heater unit <Front heater>
4. Full-airmix rear heater employed
Safety regarding —— 1. Side defroster independent distribution system employed
visual field 2. Constant blowing from side ventilator
Improvement of —— 1. Refrigerant-saving system adopted
reliability and 2. Water valve eliminated
serviceability
SPECIFICATIONS
ltems Specifications
Heater unit
Type <Front> Three-way-flow full-air-mix system
<Rear> AiIr-mix system
Heater control switch Dial type
Compressor
Model 10PA15 Inciined-plate type, 10PA17 Inclined-plate type™'
No. of cylinders and displacement cm?{cu.n.) | 10 cylinders 155.3 (9.5), 10 cylinders 177.7 (10.8)*"
Compressor ol cmé{cu.n.) | DENSO oIl 6
80 +20(4.88 +1.22)
160 £ 20(9.1 £ 1.22)**
V-belt size mm {in.) | <6G72, 4D56> 920(36.2)
<4G64> 980 (38.6)
<4Gb4> 1,390 (54.7)
Condenser
Type Aluminum film type

Dual-pressure switch
High pressure switch
Low pressure switch

Freezer prevention

Refnigerant and quantity

kPa (kg/cm?, psi)
kPa {kg/cm?, psi)
°C (°F)

{Temperature of blowing air from evaporator)

g (oz)

OFF: 2,700 (27, 384)
OFF: 200 (2.0, 28)
OFF: 3{37)

ON: 2,100(21, 299)
ON:210{2 1, 30)
ON: 4 (39}

R-12 <Single Air Conditioner> MAX. 800(28.22)
<Dual Air Conditioner> MAX. 1,300 (45.86)

NOTE

{1} The *' symbol indicates vehicles for GCC with air conditioner.
(2} The *? symbol indicates vehicles with dual air conditioner.
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COMPONENTS

Heater control

Y N
Air conditioner Blower switch 70E00Q83

switch

Fan motor

Heater unit
{Front)

Front evaporator

20E0092

Rear evaporator

Rear roof duct

Rear heater control

COOLER HEATER »
= =3 P Y
REAR $

DUAL REARCONTROL 20E0019
L HOT

Coo!

([ e e )

70E0070
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FRONT HEATER

The three-way-flow full-ai-mix heater is employed
which has excellent response characteristic of
temperature control. Also, the prolate dimple (con-
vex) is provided on the heater core tubing to
increase efficiency of heat exchange. The cool arr

LS

\

To front door window
(side defroster)

/—\\\/

/

Todnver's FACE

/Al

Il
Centre ventllat_(_J_r/ 'r.

bypassing system Is adopted to prevent a rush of
blood to the person’s face in the FOOT, FOOT/DEF.,
or DEF. mode. To ensure safety regarding visual
field, air is constantly blown from the side ventilator.

To front window

f

\\\

\

\ T~

(side ventilator) < “' 1| ‘
=" = —L .
o HT—t—\(/\- | Pl To door window
d e . VN B j'] {side defroster)
NG~ To passengers FACE ﬂ]
(side ventllator) 7~
¢ ¢ f = | |
e— & sy
1 e ———— Tt
To drver's feet N = ‘ }]
and knees — ‘
~—
To passenger's
feet and knees
T
~ 20E0094
To lower part
of rear seat To lower part i .
of rear seat
Air outlet changeover
damper (DEF ) To defroster
FACE (From cool air bypassing line) Outside arr
\To FACE Air mix damper B ‘
Air outlet changeover | ¥ “““‘**‘-Tr' : } Inside
damper (FACE) i ! i e 3 | e AT
i | Ty )
Heater i : 1] ~ Inside/outside
unit i . arr changeover
Aroutlet L = ¢ | Inside —— damper
changeover i A ar Fan motor
damper (FOOT) P e
20E0090
ToFOOT pamper for cool '3” X A .
arr bypassing amper Details of heater core
Heater unit
Air mix
To DEF
/ Heater core damper A /
§ : Dimple
3
— YT
To FACE ~ Cool 9 i 7EEE
ar : “E
Air-mixed flow ”
A 1 4 5 < D
. (r mix damper
Air-mixing o
chamber 20E0084

20A0137
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REAR HEATER

The full-air-mix heater is built on the rear seat floor the temperature of blowing air.
(for exclusive use at rear seat), allowing control of

Rear heater unit

20E0064

20E0018
Rear heater control

Heater core Air mix damper

Fan motor

Air mix damper

20EQ065

VENTILATION <AIR INLET AND AIR OUTLET>

The outside air is introduced through the front deck opening <long wheelbase>. The check valve I1s

section, and the inside air comes out through the equipped at the rear ventilation duct to prevent
rear combination lamp slit section and the rear door intrusion of wind, rain, dust, etc. from the outside.
<Long Wheelbase> <Except for Long Wheelbase>
From inside siit From inside siit Rear ventilation
Rear ventilation <Except for canvas top> duct assembly

duct assembly <Except for canvas top>

Rear vent
duct

20E0184

Rear vent

duct
20€0185

Arr outlet duct
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AIR CONDITIONER

The refrigerant-saving system is employed to meet
the freon restriction regulations on ozone layer
preservation.

Evaporator {Front)

Evaporator
(Rear)

Condenser fan motor
<Except for petrol-
powered vehicles

for Europe>>

Sub condenser fan motor
. <Vehicle with diesel-dual
air conditioner equipped>

Receiver
Sub condenser

<Vehicle with diesel-dual
air conditioner equipped>

03W809

& Engine coolant ~
- “ tempﬁrature
Sag= switch 2/
CRE{ (for AC cutoff) 7
‘_1_'/ : {for coff)

\ 's’-’\?& \

00E0020

Radiator > ¢
-hose )"

cutl-off)

20E0119

Engine coolant
temperature
switch

(for A/C cut-off)

20E0063
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REFRIGERANT-SAVING SYSTEM

From July 1989, the consumption and production of
specially designated chloro-fluoro carbon have been
regulated world-wide to protect the ozone layer.
Chloro-fluoro carbon R-12, used as the refrigerant in
automoblle air conditioners, is the object of those
regulations and there is a need to control the

Recever IN
:

oid ‘ New

Range of |
refrigerant

with ?

bubbles

Liquid .
refrigerant <<

20E0086 20E0078

New Old

Resinlayer  Reinforcement
{nylon) layer

Inner rubber layer

A i/,
-
Middle Outer Outer
rubber rubber Eﬁg\rforcement rubber
layer layer layer

4-layer type 3-layer type 20N0084

New Old

Lip seal 20N0095 Metalseal  20N00S6

amount of chloro-fluoro carbon used as much as
possible. To meet these regulations, the compo-
nents of air conditioner are designed for realizing
refrigerant-saving.

Receiver

The desiccant in the receiver is located at a position
closer to the refrigerant inlet. Thereby, bubbling in
the receiver can be suppressed significantly. Conse-
quently, as shown in the figure, the range of liquid
refrigerant mixed in the bubbles can be reduced. As
a result, the amount of refrigerant can be reduced
{Figure on the left A).

Refrigerant Line

The 3-layer type hose that was used up to now was
replaced by a 4-layer type hose in order to reduce
the amount of refrigerant permeated into the
refrigerant line rubber hose.

Compressor

Leakage of refrigerant from bearings has been
reduced by changing the compressor bearings from
metal seal to lip seal type.
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COMPRESSOR CONTROL

Circuit Diagram

Battery G,
Fusible link
Fusible link
O~ ——
Fuse
? Fuse Fuse
t}'" Eg‘gfr é-__&% Rear cooler Rear heater
main rela
OFF'I,DI\lK relay > ong OF ] Y F{fON relay
Blower Blower motar
@ Blower motor _I (Toort/g}C) {for rear heater}
[ Resistor Resistor
Resistor
L [Eopudy g
AUALASALR e 3
OFF C
LO O
ML 00—
MH O
HL O——1
X Magnetic BE
valve o] Rear
Heater control panel =Y blower
switch
OFF
EQONO| AT
L === conditioner
AC switch
Program
Arr condtioner control unit switch
il
e = —
¥
A A )

( § ) o:tlet m"ret Rear front Rearrear
tempera- tempera switch switch
ture ure

L M 7
—¢ P V/
ey | W
. Alr outlet Atr inlet Rear cooler control unit
sensor sensor
4 Lever
DFF| Position &
» | switch
N7 | ZaT> ; : .
Magnetic Corétn:\‘
OFF valve amou
-8 ONG* Dual command f;,d.l,gf,
b pressure circuit crcuit
OEF switch
ONg
1 P — — ——— e ——
£
-8 | Compressor nggrﬁ 1
N g | relay temperature ocF @ Thermo sensor
switch N
T . > Ten:pelrature
2 control
& E—ﬂ switch
Compressor p Engine
5
coolant
oN ‘LDEF temperature mw control Temperature ‘ M
switch motor /
= B

£

20E0085
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It any one of the following switches and sensors is
turned off, the magnet clutch of the compressor is

turned off.

Switch and sensor

Operating condition of compressor

Blower switch

Air conditioner switch

Dual-pressure switch
High pressure switch
Low pressure switch

Engine coolant temperature switch
(For air conditioner cut-off)

Petrol-powered vehicles
Diesel-powered vehicles
Air inlet sensor
Air thermo sensor

kPa (kg/cm?, psi)

°C{°F)

Manual ON, OFF

OFF a1 200(2.0, 28.4) orless, ON at 210 (2.1, 29.9) or more
OFF at 2,700 (27, 384) or more, ON at 2,000 {20, 284) or less

OFF at 115 (239) or more, ON at 108 (226) or less
OFF at 116 (241) or more, ON at 109 (228) or less

l See the charactenistic diagram

Compressor Magnet Clutch Control Characteristic Diagram

(°CR

ECONO mode: OFF

ECONO mode. ON

A/C and ECONO modes: ON

Air thermo sensor temperature

ON: 4°C (39°F)
OFF: 3°C (37°F)

A/C mode: ON
(a1) B
A/C mode: OFF A/C and ECONQ modes OQFF
Low

HY101016-296

Aur inlet sensor temperature

High

20E0077



