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HOW TO USE THIS MANUAL

SCOPE OF MAINTENANCE, REPAIR AND
SERVICING EXPLANATIONS

This manual provides explanations, etc. concerning
procedures for the inspection, maintenance, repair
and servicing of the subject model. Note, however,
that for engine- and transmission-related compo-
nent parts, this manual covers only on-vehicle
inspections, adjustments, and the removal and
installation procedures for major components. For
detailed information concerning the inspection,
checking, adjustment, disassembly and reassem-
bly of the engine, transmission and major compo-
nents after they have been removed from the
vehicle, please refer to the separate manuals
covering the engine and the transmission.

SERVICE ADJUSTMENT PROCEDURES

“Service Adjustment Procedures” are procedures for
performing inspections and adjustments of particularly
important locations with regard to the construction and
for maintenance and servicing, but other inspections
{for looseness, play, cracking, damage, etc.) must also
be performed.

INSPECTION

Under this title are presented inspection and
checking procedures to be performed by using
special tools and measuring instruments and by
feeling, but, for actual maintenance and servicing
procedures, visual inspections shouid aiways be
performed as well.

EO1BAATa

DEFINITION OF TERMS
STANDARD VALUE

Indicates the value used as the standard for
judging the quality of a part or assembly on
inspection or the value to which the part or
assembly is corrected and adjusted. It is given by
tolerance.

LIMIT

Shows the standard for judging the quality of a part
or assembly on inspection and means the maxi-
mum or minimum vaiue within which the part or
assembly must be kept functionally or in strength.
it is a value established outside the range of
standard value.

REFERENCE VALUE

Indicates the adjustment value prior to starting the
work (presented in order to facilitate assembly and
adjustment procedures, and so they can be com-
pleted in a shorter time).

CAUTION

Indicates the presentation of information particu-
larly vital to the worker during the performance of
maintenance and servicing procedures in order to
avoid the possibility of injury to the worker, or
damage to component parts, or a reduction of
component or vehicie function or performance,
etc.
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EXPLANATION OF MANUAL CONTENTS

Indicates procedures to be per-
formed before the work in that
section is started, and procedures
to be performed after the work
in that section is finished.

Maintenance and Servicing Procedures ® Removal steps:
The part designation number cor-
responds to the number in the illustration

(1} A diagram of the component parts is
provided near the front of each section to indicate removal steps.
in order to give the reader a better e Disassembly steps:
understanding of the installed condi- The part deéignatiOn R E—

tion of component parts. responds to the number in the illustration

(2) The numbers provided within the
diagram indicate the sequence for
maintenance and servicing pro-
cedures; the symbol [ indicates a
nonreusable part; the tightening tor-

to indicate disassembly steps.
Instaliation steps:

Specified in case installation is impossi-

ble in reverse order of removal steps.

Omitted if installation is possible in

que is provided where applicable. reverse order of removal steps.

® Reassembly steps:
Specified in case reassembly is impossible

in reverse order of disassembly steps.
Omitted if reassembly is possible in
reverse order of disassembly steps.

Indicates (by symbols) where
lubrication is necessary. In this
example, multipurpose grease is
to applied (where indicated) to
the steering gear box.

Classifications of Major Maintenance/Service Points

When there are major points relative to maintenance
and servicing procedures (such as essential
maintenance and service points, maintenance and
service standard values, information regarding the use
of special tools, etc.), these are arranged together
as major maintenance and service points and explained
in detail.

% : |ndicates that there are essential points for

removal or disassembly.
» 4 Indicates that there are essential points for in-
stallation or reassembly.

Symbols for Lubrication, Sealants and Adhesives

é : Grease

{(multipurpose grease
unless there is a brand or
type specified)

Information concerning the locations for lubrication
and for application of sealants and adhesives is pro-
vided, by using symbols, in the diagram of component
parts or on the page following the component parts

page, and explained. : Sealant or adhesive

- Brake fluid or automatic
transmission fluid

-

: Engine oil, gear oil or air
conditioner compressor oil

o
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indicates
the section
title.

Indicates
the group
title.

Indicates
the page
number.

Indicates
the group
number.

STEERING - Power Steering Gear Box

This information is applicable for vehicles
destined for Europe. This information
is also applicable to vehicles {(with
specifications for Europe) that are ship-
ped to General Export destinations.

POWER STEERING GEAR BOX <VEHICLES FOR EUROPE>
REMOVAL AND INSTALLATION wea

Pra O & s 3
o R §2

® Draining of the Power Steering Fluid
|

Repair kit or set parts are
shown. {Only very frequently

A

® Removal of the Air Cleaner <Vehicies with a i
Carburettor> % ‘1\‘\ 7
7 & 75

used parts are shown.)

Denotes non-

277 .
<2WD> 0P ?3‘3©
2% 12 13A0205
) \\C\X({}f 15
1
L s -

NN AN // i ’a

16 ———— . & & 1218 Nm /

—
s ——— 1.2-18kgm
\\J N g o-nmiba 4 g

58-78 ft.Ibs.

),

S

-
= 9 (4 lo————=-Removal steps
o - f 1. Dust cover mounting bolts
-0 . Connection for joint assembly and

5.
ear box
‘ 6. Flare nut of return hose
< 7. Flare nut of pressure hase assembly
1380148 8. Spiit pins
g
Q
1

Sealent: 3M ART Part No. 8561, . Tie-tod end and knuckle

Ne. 8663 or equivalent - 1 Sonnegling, nuks
1

reusable part.

243skgmee——— | Denotes tighten-

ing torque.

Operating procedures, cau-
ticns, etc. on removal, in-
stallation, disassembly and
reassembly are described.

. Tie-rod end ball joints
Crossmember support bracket
SERVICE POINTS OF REMOVALw— ...
5. DISCONNECTION OF JOINT ASSEMBLY AND
GEAR BOX
Before disconnecting the joint assembly from the gear

box, loosen the steering column assembly mounting
bolts.

This number corresponds to the
number appearing in “Removal
steps”, “Disassembly steps”,

10. REMOVAL DF TIE-ROD END BALL JOINTS
Caution
To prevent the special tool from jumping out, secure it
by cord to a nearby part.

37-28 STEERING - Power Steering Gear Box

“Installation steps” or
“Reassembly steps”.

The title of the page (follow-
ing the page on which the

LUBRICATION AND SEALING POINTS -

& t .. "DEXRDN" or “DEXRCN II"
l Qutside surfaces automatic transmission fluid

|

| Outside surfaces

A

diagram of component parts
is presented) indicating the
locations of lubrication and
seating procedures.
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VEHICLE IDENTIFICATION
VEHICLE INFORMATION CODE PLATE

Vehicle identification plate is riveted on the passenger’s seat pan.
The plate shows model code, engine model, transmission model
and body color code.

EO1DD — -

1. MODEL
LO32P YZL6
L Model series
00Ks33  00D0014 Vehicle model
2. ENGINE
4G32
I Engine model
3. EXT
CAb6
Exterior code
4. TRANSAXLE
R5M21 4625
L Final gear ratio
Transmission model
6. COLOR, INT

OPT
S$49 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-tone colour vehicles, each
colour code only shall be indicated in series.

MODELS EOIDA - —
Model code Engine model Transmission model Fuel supply system
1.032PYZ.6/R6 4G32 {1598 cc (96 cu.in)] | RBM21 (5-speed, manual, Carburettor

column shift)
L.039PYZL6/R6 4D56 (2477 cc (151 cu.in)] Injection
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MODEL CODE

_T

1. Vehicle line
L — MITSUBISHI L300
2. Engine displacement
032 — 1598 cc (96 cu. in.), Petrol
039 — 2477 cc {151 cu. in.), Diesel
3. Body type
P — With frame
4. Body style
Y — Cab and Chassis

D00505

1. Asia
2. Japan
3. A—For Europe, right hand drive
B — For Europe, left hand drive
4. Sort
L — Commercial car
5. Development order
032 — 1598 cc (96 cu. in.), Petrol
039 - 2477 cc (151 cu. in.), Diesel
6. Body type
P — With frame

EO1DB — -

032 P

117111

5. Transmission type

Z — b-speed manual transmission, Column shift
6. Steering wheel location

L — Left hand

R — Right hand
7. Destination

6 — For Europe

CHASSIS NUMBER E01DCAP

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

032 P P L A 4 00001 A
T T TTT T
5 678 9 10 11 12

7. Vehicle type
8. Body style
P — Cab and Chassis
9. Model year
L—-1990
10. Plant
A — Mizushima Motor Vehicle Works
11. Transmission type
4 — 5-speed manual transmission
12. Serial number
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DIMENSIONAL VIEWS

19.(1.7)
1,380 (54.3)

1440 56.7) |

1,695 (66.7)

EO1EA ——
L
~
(]
=
[Tl
(o))
M
AN/ AN ; s
985 (38.8) | 2,200 (86.6) w2
*1 _ .
NOTE
*1. «<Petrol-powered vehicles> 4,105 {161.6)
<Diesel-powered vehicles> 4,205 (165.6)
*2 . «<Petrol-powered vehicles> 920 (36.2)
<Diesel-powered vehicles> 1, 020 (40.2)
)

m (in
00D0015
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MAJOR SPECIFICATIONS

EOTFA — -

[tems LO32PYZL6/R6 L039PYZL6/R6
Dimensions mm {in.}
Dverall length 4,105 (161.8) 4,205 (165.6)
Dverall width 1,695 (66.7) 1,695 (66.7)
Dverall height (unladen) 1,795 (70.7) 1,795 (70.7)
Wheelbase 2,200 (86.6) 2,200 (86.6)
Track-front 1,440 (56.7) 1,440 (56.7)
Track-rear 1,380 (54.3) 1,380 (54.3)
Overhang
Front 985 (38.8) 985 (38.8)
Rear 920 (36.2) 1,020 {40.2)
Ground clearance {(unladen) 196 (7.7) 195 (7.7)
Weight kg (lbs.)
Kerb weight 970 (2,138) 1,065 (2,347)
Front axle load 685 (1,510) 745 (1,642)
Rear axle load 285 (628} 320 (705)
Max. gross vehicle weight 2,205 (4,861) or 2,205 (4,861) or
2,200 {4,850)*" 2,200 (4,850)*" *2
Front axle load 1,160 (2,535) 1,150 {2,535)
Rear axle load 1,330 (2,932) 1,330 {2,932)
Seating capacity 3 3
Performance
Max. speed km/h {mph) | 130 (80) 120 (75)
Min. turning radius m {ft.) | 8.9 (29) 8.9 (29)
Engine
Model 4G32 4D56
Total displacement cc {cu.in.) | 1,598 (96) 2,477 (1561)
Fuel System
Fuel supply system Carburettor Injection
Fuel pump type Mechanical {Diaphragm) Mechanical {Vane)
Fuel tank capacity lit. (U.S.gal., Imp.gal.) | 55 {14.5, 12.0) 55 {(14.5, 12.0)
Cooling Sytem
Cooling capacity lit. {U.S.gts., Imp.gts.) | 7.1 {7.5, 6.2) 8.1 (8.3, 7.1)
Clutch
Type Dry single-disc clutch with | Dry single-disc clutch with
diaphragm spring diaphragm spring
NOTE

*1: Vehicles for West Germany
*2. Vehicles for Switzerland
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LO32PYZL6/R6 LO39PYZL6E/R6

Transmission

Disc wheel size

Type 5-speed manual, column shift
Modei REM21

Wheels
Tyre size 175R14C-8PR

14 x 5J

Suspension
Type
Front
Rear

Double wishbone
Parallel leaf spring

Steering System
Type

Recircuiating ball and nut

Service Brakes
Type
Front
Rear

Hydraulic brake system with servo
Disc
Drum

Parking Brake

Mechanical type, acting on rear wheels

Electrical System
Battery type — Voltage — Capacity

55D23R - 12V — 48 Ah or 95D31R — 12V — 64 Ah or

65D23R - 12V — 52 Ah {65B24R — 12V ~ 36 Ah) x 2
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PRECAUTIONS BEFORE SERVICE  ccn
SERVICING THE ELECTRICAL SYSTEM

Before replacing a component related to the electrical system
and before undertaking any repair procedures involving the
electrical system, be sure to first disconnect the negative ()
cable from the battery in order to avoid damage caused by
short-circuiting.

Caution

Before connecting or disconnecting the negative (-) cable,
be sure to turn off the ignition switch and the lighting
switch.

(If this is not done, there is the possibility of semiconductor
parts being damaged.)

VEHICLE WASHING

If high-pressure car-washing equipment or steam car-washing
equipment is used to wash the vehicle, be sure to note the
following information in order to avold damage to plastic
components, etc.

® Spray nozzle distance: 300 mm {11.8 in.) or more

® Spray pressure: 4 MPa (40 kg/cm’, 569 psi) or
less
® Spray temperature: 82°C (180°F) or less

e Time of concentrated
spray to one point: within 30 sec.
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SUPPORT LOCATIONS FOR LIFTING AND JACKING

Caution
Do not support the vehicle at locations other

than specified supporting points. If do so, this
will cause damage etc.

SUPPORT POSITIONS FOR A GARAGE JACK

EQILB - -

E00607

00D0016
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SUPPORT POSITIONS FOR AXLE
STANDS, A SINGLE-POST LIFT OR FREE
WHEEL TYPE AUTO LIFT

Caution

When service procedures require removing rear
suspension, fuel tank and spare tyre, place ad-
ditional weight on rear end of vehicle or anchor
vehicle to hoist to prevent tipping of centre of
gravity changes.

E00608

D00050

D00053

==Y

00DDO16

L.H. side

=

Filler neck

¢
000516
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4‘ — \
Support through square wood . —

D00517

E00611

0000016
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STANDARD PARTS-TIGHTENING-TORQUE TABLE

The values in the table are not applicable:

Each torque value in the table is a standard value

for tightening under the following conditions.

(1) Bolts, nuts and washers are all made of steel
and plated with zinc.

(2) The threads and bearing surface of bolts and

If toothed washers
If plastic parts are

(1)
(2)
(3)

inserted nuts.

EOTMA--

are inserted.
fastened.

If bolts are tightened to plastic or die-cast

nuts are all in dry condition, (4) If self-tapping screws or self-locking nuts are
used.
Standard bolt and nut tightening torque
Bplt nominal | o, . | Torque Nm (kgm, ft.ibs )
diameter [
{mm) Head mark @ Head mark @ Head mark
M5 0.8 2-31{02-03 1.4-2.2) 476 (04 06, 29-4.3) 5-7 {(0.5-0.7, 36-5.1)
M6 1.0 a- 6(04 0.6, 29-43) -11 (0.7-1.1, 51—80)7 ls-12 (0.8-1.2, 5.8-8.7)
M8 1.25 9-14 (09-14, 65-10) | 17 26 (1. 75??1_9_)“ 20—30 {2_.0—3.0, 14—-22}
_M1O T 1_2g _-"19 28 {1‘2_3_2_;3“14 20) : 35—55 (35-5.5, 25-40) i 45 60 (4.5- 60 33-43)
M12 1.25 34—50 (3.4-5.0, 25—36) o ?70 95 (70 95 51-69) 85 116‘(8”5 H 6;_;8_07 ]
M4 15 60-85 (6.0-85, 43-61) “ 120 160 {12-16, 87-116) 130-180 (13-18, 94-130)
M6 15 95-130 (9 (. 5—13 g_%) B 180240 (18-24, .-i30—174) 200-270 (20-27, 145-195)
M18 1.5 140-190 (14— 19 101—137)“ 260 - 350 {26 35, 188-253) 300-400 (30-40, 217-289)
M20 | 15 190-260 (19-26, 137 -188} 360 480 (36 48, 260-347) 410 560 ( 56 297 405)
S W , ]
M22 i 1.5 260-350 (26-35, 188-253) 480 650 (48 65, 347-470) 560 - 750 (56 75, 405-542)
M24 - 1.5v ) 340-460 (34-46, 246-333) 630-860 (63-86, 456—622} , 740— 1000 (74-100, 535-723)

Flange bolt and nut tightening torque

!'39-60 i3.9—6.0. 28-43)

80-110 (8.0-11, 58-80}

Bolt nominal Pitch Torque Nm (kgm, ft.lbs.)

diameter (mm) =

{mm) Head mark @
_M6— 10 4-6 (0.4-0.6, _2“9—4.3)

M8 1;25u 1071_5_.(1 0-15,72-11)
[ M10 1125|2131 (2.1-3., 15-22)

M10 1.5 19-29 (1.9-29, 14-21)

M12 1.25 7?5?{3?@5 27-40) ~ [s0-110 80
M12 B 1.75_“—51_-_-5;2_ (3.4-5.2, 25—38}77

1 70-95 (7.0-85 51-69)

Head mark @

Head mark .

8—12(08 12 58-87)

19-28 (19 28 14— 20)

36-b4 (3.6- 54 26 39)

9 14(09 14 65 10)

22--33 (2.2- 33
50-65 (5.0—8.5, 36—47)
4545 (45 6.5, 33 47]

16 24)

90-120 (9.0-12, 65 87)

85-110 (85-11, 61-80)

Taper thread tightening torque

Torque Nm (kgm ft.lbs.}

Thread size = |
: Female thread matena$ Light al!oy Femaie thread material: Steel
NPTFI—/S _________ é—g(O—BOS 36 5.8) - | 8 12 (08 12 5—8~87) o
»_I_D_'I_’ui/S 77777: 7 i 8—.1_2 _.ff_)_,8i1.2, 5.8—8.7)7 - 1620 (1:6>—“2.0, 12--14) 77_7
PT 1/4 NPTF 1/4 1 20-30 (20 3.0. 14 22) 36-45 (3.5-45, 25-33)
PT 3/8 - ’ 40755 (4.0-5.5, 29 45_ 7 777&)7—75 {6.0~-7.5, 43-54)
NOTE: NPTF is dry seat pipe thread, while PT is pipe thread.
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ENGINE <4G32>
SPECIFICATIONS

E11CA-A
GENERAL SPECIFICATIONS
items Specifications
Type In-line, 4 cylinders
Single over head camshaft
Bore mm (in.}) | 76.9 (3.03)
Stroke mm (in.) | 86.0 (3.39)
Total displacement cc {cu. in.) | 1,697 (97.5)
Compression ratio 88 : 1
Firing order 1-3-4-2
Valve timing
Intake valve Opens (BTDC) 20°
Closes (ABDC) 48°
Exhaust valve Opens (BBDC) 51°
Closes (ATDC) 17°
SERVICE SPECIFICATIONS ENCE-A

ftems

Specifications

Standard value
Valve clearance at hot engine mm (in.)
Inlet side
Exhaust side
Ignition timing

Idling speed r/min.

Radiator cap valve-opening pressure kPa (kg/cm?, psi)

Spark plug gap mm {in.)

Drive belt tension mm {in.)
Lirnit

Radiator cap valve-opening pressure kPa (kg/cm?, psi)

0.15 {0.0059)

0..25 {0.0098)

5°+2° BTDC

80050

75-105 (0.75—1.05, 11 -15)
0.7 - 0.8 (0.028 - 0.031)
9.0-11.5 (0.35 - 0.45)

65 (0.65, 9.2)
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TORQUE SPECIFICATIONS

E11CC-A

Item Nm kgm ft.lbs.
Alternator support boit nut 20-25 20-25 14 -18
Alternator brace bolt 12-15 1.2-15 9-11
Rocker cover bolt 57 0.5-0.7 4-5
Rocker shaft assembly to cylinder head assembly 19 - 21 1.9-21 14 -15
Rocker shaft assembly to cylinder head assembly 10-12 10=1.2 7=8
Timing belt front upper cover bolt 10-12 1.0-1.2 7-9
Rocker arm adjusting nut 12-18 1.2-18 9-13
Camshaft sprocket 80 — 100 8.0 -10.0 58 - 72
Distributor nut 10-13 1.0-13 7-9
Spark plug 20-30 20-30 14 - 22
Qil pan 6-8 0.6-0.8 43-57
Qil pan 5-7 05-0.7 3.6-5.0
Drain plug 35-45 35-45 25 - 33
Timing belt front upper cover 10-12 1.0-1.2 7-9
Reed valve 10-13 1.0-13 7-9
Air pipe to exhaust manifold 20 -30 20~-3.0 15 - 22
Air pipe bracket to exhaust manifold 12 -15 1.2-15 9-11
Cylinder head assembly 70-75 7.0-75 51 - 54
Crankshaft pulley 15-18 1.6-18 11 -13
Timing belt lower cover 10-12 1.0-1.2 7-9
Timing belt tensioner nut 22 -30 22-3.0 16— 22
Flywheel assembly 130 - 140 13- 14 94 — 101
Exhaust pipe to bracket 20-30 20-3.0 15-22
Transmission mounting bolt 43 - 55 43-5656 31 -40
Propeller shaft 50 - 60 50-6.0 36 - 43
Transmission mounting nut 30-42 3.0-42 22 -30
Front engine support assembly mounting bolt 40 - 50 40-5.0 29 - 36

LUBRICANTS E1CO- A
ltems Recommended lubricant Quantity lit.

(API classification) (U.S.gts.. Imp.gts. )

Engine oll SE or higher 4.0 (4.2, 3.5)

SEALANTS AND ADHESIVES E11CE - A
Items Specified sealant Remarks

Semi-circular packing

Oil pan

3M ATD Part No.8660 or equivalent

MITSUBISHI GENUINE PART
MZ100168 or equivalent

Non-drying sealant

Semi-drying sealant
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SPECIAL TOOLS

Tool Number Name Use
MD998299 MAS screwdriver Adjustment of mixture adjusting screw
MD998364 Camshaft oil seal Press-in of the camshaft oil seal
installer

prs MD9988727 Qil pan sealer cutter | Removal of oil pan

MD998360 Cylinder head bolt | Removal and instailation of cylinder head bolt
wrench

MD3898304 Crankshaft front oil | Instaillation of crankshaft front oil sea!
seal installer

ENGINE ADJUSTMENT
RADIATOR CAP VALVE-OPENING PRESSURE
CHECK E11FIAEQ

Standard value: 75— 105 kPa
(0.75 - 1.05 kg/cm?, 11 - 15 psi)
Limit: 65 kPa (0.65 kg/cm?, 9.2 psi)

ENGINE COOLANT INSPECTION E11FHABD
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]

& 20

indicator

NI

16A0801
White Green
Charging Good
necessary condition
16Y1814

BATTERY INSPECTION
BATTERY VISUAL INSPECTION (1)

The battery contains a visual test indicator which gives green
signal when an adequate charge level exists, and white signal
when charging is required.

BATTERY VISUAL INSPECTION (2)

Make sure ignition switch is in Off position and all battery feed

accessories are Off.

1. Disconnect earth cable from battery before disconnecting (+)
cable.

2. Remove battery from vehicle.

Caution

Care should be taken in the event battery case is
cracked or leaking to protect hands from the electrolyte.
A suitable pair of rubber gloves (not the household
type) should be worn when removing battery by hand.

3. Inspect battery carrier for damage caused by loss of acid from
battery. If acid damage is present, it will be necessary to clean
area with a solution of clean warm water and baking soda .
Scrub area with a stiff bristle brush and wipe off with a cloth
moistened with ammonia or baking soda in water.

4. Clean top of battery with same solutions as described in Step
(3).

5. inspect battery case and cover for cracks. If cracks are
present, battery must be replaced.

6. Clean the battery post with a suitable battery post cleaning
tool.

7. Clean the inside surfaces of the terminal clamps with a
suitable battery terminal cleaning tool. Replace damaged or
frayed cable and broken terminal clamp.

8. Install the battery in vehicle.

9. Connect (+) and (-) cables to battery in the order of mention.

10. Tighten the clamp nut securely.

ENGINE OIL LEVEL INSPECTION

AIR CLEANER ELEMENT INSPECTION AND
CLEANING E11FPAND

SPARK PLUG CHECK AND CLEANING

Standard value:
BP6ES, BPR6ES, W20EP,
W20EPR, W20EX-U

E11FMAE

E1IFNAKO

E11FRAJO

0.7-0.8 mm
(0.028 — 0.031 in.)
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DRIVE BELT TENSION INSPECTION AND ADJUST-
MENT E11FQAY

1.

Water pump 2.
Alternator pulley
drive belt
Alternator

ulles
RENEY Crankshaft
pulley 01D0031
3.

20-25 s ,
(20-25,14-18)

Nm (kgm, ft.ibs.)

01R0355

Check belt for damage or wear. Confirm that belt is set
correctly in pulley groove.

NOTE
If the belt “squeals” or slips, check belt for friction, damage or
breaks and check pulley contact surface for damage.

Press at 100N (10 kg, 22 Ibs.) mid-point of belt between two
pulleys as indicated in the illustration. Measure drive belt flex.

Standard value: 7 -10 mm (0.28 — 0.39 in.)

Caution
Measure belt flex between specified pulleys (<),

Adjust alternator drive belt deflection by the following proce-
dures.

{1) Loosen alternator pivot boit nut and brace bolt.

(2) Adjust belt deflection by using a rod as a lever against the
alternator stator pushing it into the proper position.

Standard value: 7-10 mm (0.28 - 0.39 in.)

(3) Retighten the alternator brace bolt and support pivot bolt
nut to the specified torque.
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Timing belt
upper cover

Camshaft
sprocket

Sprocket
side

Sprocket "1y
side

No. 3 No. 4,

intake

3EN280

VALVE CLEARANCE INSPECTION AND ADJUST-

MENT

1.

2.
3.
4.

10.

11.

E11FDBOa

Start the engine and allow it to warm up until the engine
coolant temperature reaches 80 to 90°C (176 to 194°F).
Remove air horn.

Remove rocker cover.

Remove timing belt front upper cover.

Turn crankshaft clockwise and align with camshaft sprock-
et timing mark.

Check that valve clearance indicated in the diagram is at
the standard value.

Standard value (hot engine}):
Intake
Exhaust

0.15 mm (0.0059 in.)
0.25 mm (0.0098 in.)

If valve clearance is off the standard value, loosen rocker arm
adjusting screw locking nut. Use thickness gauge and adjust
valve clearance by turning adjusting screw.

Secure rocker arm adjusting screw with screwdriver so that is
it will not rotate and tighten locking nut.

Rotate clockwise the crankshaft one complete turn (360°
degree).

Check that valve clearance indicated in the diagram is at
the standard value.

Repeat steps 7. and 8. to adjust the valve clearance of
remaining valves.
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L~ | 7
(% <
g ) <%
LI/@
DEN230 [\% %,

L |
Cylinder head o ,
Semi-circular packing

3EN0044

01R0216

S

;

010215

5
Reta

12. When installing the rocker cover assembly to the cylinder
head, apply a coating of the specified sealant to the
semicircular packing and the cylinder head top surface,
and then tighten at the specified torque.

Specified sealant: 3M ATD Part No. 8660 or equivalent
Caution

If they are overtorqued, a deformed rocker cover or oil
leakage could result.

IGNITION TIMING INSPECTION AND ADJUST-
MENT E1FVAH

1. Before inspection and adjustment, set vehicle in the
following condition.

® [Engine coolant temperature: 80-90°C (176-194°F)
® |amps and all accessories: OFF
® Transmission: Neutral

2. Set timing light and tachometer.

3. Check to make sure the engine speed is between 600 to 900
r/min.
4. Check that basic ignition timing is within the standard value.

Standard value: 5° = 2° BTDC

5. If not within the standard value, loosen distributor fixing nut
and adjust by rotating d distributor body.

6. After adjusting, tighten the fixing nut taking care that the
distributor does not move.

NOTE
Sealing tape is attached to all vehicles when new.
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01G0062

Plug

Vacuum hose

1FU0512

MDg98299

6FU315

IDLING SPEED/IDLE MIXTURE INSPECTION AND
ADJUSTMENT ETIFXCN

1

10.
11.

Before inspection and adjustment, set vehicle in the following
condition.

(1) Engine coolant temperature: 80 — 90°C (176 — 194°F)
(2) Lamps and all accessories: OFF
(3) Transmission: Neutral

Set timing light and tachometer.
Start engine and run at idle.
Check the basic ignition timing. (Refer to P. 11-8.)

Standard value: 5° = 2° BTDC

Set carbon monoxide concentration analyzer.

Disconnect the vacuum hose (hose with white stripe) from the
secondary air control valve and ptug the end of the vacuum
hose.

Run engine at 2,000 — 3,000 r/min. and race 2 — 3 times.
Check the engine idle carbon monoxide concentration is
within the standard value.

Englne idling speed: 800 *+ 50 r/min.
Carbon monoxide concentration: 1.0 = 0.5 % (at alr cut)

If not within the standard values, adjust idle /min and idle
mixture to standard value with speed adjusting screw (SAS)
and mixture adjusting screw (MAS).

NOTE

1. Adjusting shall be done quickly and efficiently.

2. The carburettor is fitted with an idling limiter cap, so the
special tool (MAS driver) is required for adjusting carbon
monoxide concentration.

Remove the piug from the end of the vacuum hose {hose with
white stripe), and re-connect the vacuum hose to the second-
ary air control valve.

Run the engine at 2,000 to 3,000 r/min. for 15 to 30 seconds.
Check to make sure the engine idiing speed and carbon
monoxide concentration are within the standard values spec-
ified below.

Engine idling speed: 800 + 50 r/min.
Carbon monoxide concentration: 1.0% or less (at air in)



11-10 ENGINE <4G32> — Engine Adjustment

DASHPOT INSPECTION AND ADJUSTMENT

ENFYAT
NOTE
Dashpot inspection and adjustment must be done only after spark
timing, engine idling speed and carbon monoxide concentration
have been inspected and adjusted.

1. Before inspection and adjustment set vehicle in the following
condition.
® Engine coolant temperature: 80 — 30°C (176 — 194°F)
® |ights and accessories: OFF
® Transmission: Neutral

Set tachometer.
Start engine and run at idle.
Open throttle lever until dashpot rod makes full stroke.

Pwn

Dash pot

01U0160

5. Close the throttle valve gradually and locate the point at which
dash pot lever A touches the dash pot rod (the point at which
the dash pot rod begins to shrink). Maintain the position of the
throttle valve at that point. At this time, dash pot lever B shall
be touching the dash pot adjusting screw.

6. Check the engine speed (engine speed at which the dash pot
starts to operate).

Standard value: 1,600 = 200 r/min.

» 7. If the engine speed is not within the standard value specified

Lever B adjusting screw| above, adjust the engine speed by turning the dash pot

01U0159 adjusting screw.

8. Starting from the time the throttle valve is released (from the
position in which it was maintained), check the time required
untit the engine speed decreases to the check point engine
speed (dash pot operating time).

Standard value:
Check point 900 r/min.
Dash pot operating time 1.5—-4.5 seconds

9. If the time is not within the standard range specified above,
adjust the dash pot operating time by increasing or decreasing
the dash pot operation starting speed within the tolerance limit
of the standard value.

MANIFOLD VACUUM INSPECTION E1FWAR

1. Start the engine and allow it to warm up until the temperature
of the coolant reaches 80° C to 90°C (176°F to 194°F).

2. Set an engine tachometer in place.

3. Set the vacuum gauge at illustrated position on the intake
manifold.

4. Start the engine and check that the idle speed is within the
standard value range. Then read off the vacuum gauge.

Standard value: 500 mmHg (19.7 in.Hg) or more

5. If not at standard value, refer to following chart for cause and
0180007 repair.
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Symptom

Probable cause

Remedy

Vacuum gauge reads under standard
value but needle is stable

Delayed ignition timing
Incorrect valve clearance

Adjust ignition timing
Adjust valve clearance

Vacuum gauge needle fluctuates

slowly

Air/fuel mixture too rich

Adjust carburettor

Vacuum gauge reading decreases
irregularly

Air /fuel mixture too lean

Adjust carburettor

Vacuum gauge needle decreases about
30 — 160 mmHg {1.2 — 6.3 in.Hg) inter-
mittently

Improper seating of intake and
exhaust valves.

Check, repair valve

Vacuum gauge needle suddenly de-
creases about 250 mmHg (9.8 in. Hg)
from standard value and then returns

Broken cylinder head gasket ® Replace cylinder head gasket.

COMPRESSION PRESSURE INSPECTION

{1
(2)
{3)

{4)
(5)

™ T91Gooss

(9)

E11FGBBO

Check to be sure that the engine oil, starting motor and battery
are in the normal condition.

Start the engine and allow it to warm up until the temperature
of the coolant reaches 80° C to 90°C (176°F to 194°F).
Disconnect the high-tension cable.

Remove all 4 spark plugs.

Crank engine to discharge foreign material from cylinder.

Caution

Cover spark plug hole with rag etc., to prevent foreign
material scattering when discharged. Keep people away
from spark plug hole side. If compression is measured
with water, oil, fuel etc., inside cylinder from cracks, hot
water, oil, fuel etc., will gush out from spark plug hole,
which is very dangerous.

Set an engine tachometer in place.

Place a compression gauge adaptor and compression gauge in
one of the spark plug holes.

Crank the engine with the throttle valve fully open, and
measure the compression at the place where the compres-
sion gauge indicator shows a stabilized reading.

Limit {(at engine speed of 250 r/min.):
Min. 840 kPa (8.4 kg/cm?, 119 psi)

Conduct steps 7, 8 with all cylinders and confirm pressure
differences of all cylinders is within the limit.

Limit: Max. 100 kPa (1.0 kg/cm?, 14 psi.)

(10)If, after the measurement, the compression is below the limit,

put a small amount of engine oil through the spark plug hole
into the cylinder; then measure the compression once again
and determine the cause of the malfunction.

(11)¥f, after oil is added, the compression rises, the cause of the

malfunction is a worn or damaged piston ring and/or cylinder
inner surface.

If, however, the compression does not rise, the cause is a bad
valve or a bad gasket.

For information regarding the servicing procedures for these
causes of malfunction, refer to the ENGINE AND TRANSMIS-
SION MANUAL.



11-12

ENGINE <4G32> - Engine Adjustment

Timing mark

;2

teeth

A
1 ;
Timing | ; Timing mark
belt I *
! f
{

3EN261

0180012

01A0083

-~

N
e
)
2

Vi

~
~
0
LTS
LS

A,

PR

Nut

3EN0116

TIMING BELT TENSION ADJUSTMENT E11FFDB

1
2.

Remove timing belt front upper cover.

Turn the crankshaft clockwise to align the timing mark on the
cover with the position the timing mark on the camshaft
sprocket.

Turn the crankshaft clockwise by two crankshaft sprocket
teeth.

Remove the access covers.

Loosen the timing belt tensioner mounting nut and bolt.

Caution
Do not loosen the nut and bolt more than necessary.
They could drop in the lower cover.

insert a screwdriver from the top of the timing belt lower
cover and push the tensioner in the belt tensioning direction
and then release.

Caution

When inserting a screwdriver, use care not to damage
the belt.

Tighten the timing belt tensioner mounting nut and bolt,

Caution
Tighten the tensioner nut (upper) first and then bolt
(lower).
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Access
cover

!

o

}

Adjusting hole —

Guide projections

3EN077

8.

9.

Install access cover. Access cover is easily installed by sliding

hook between guide projections.
Install timing belt front upper cover.
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CAMSHAFT AND CAMSHAFT OIL SEAL
REMOVAL AND INSTALLATION

Post-installation Operation
® Engine Adjustment (Refer to P. 11-4 )

19-21 Nm O 1
1.9-21 kgm/ﬁ o DB
14 — 15 ft.ibs. ‘

10 - 12 Nm N
1.0 - 1.2 kgm

10-12 Nm 7 -9 ft.ibs. 13

1.0-1.2 kgm .
7 -9 ft.lbs.

80 — 100 Nm
8.0 - 10.0 kgm
58 — 72 ft.ibs.

10

01D0014

Removal . steps

Hose
. Breather hose
. Secondary air supply hose
. Spark plug cable
. Distributor DEN230
. Rocker cover
. Semi-circular packing Cylinder head
. Timing belt (Refer to P. 11-21.)
. Camshaft sprocket 7
. Timing belt under upper cover
»@11. Oil seal
12. Rocker arm, rocker shaft assembly
13. Camshaft

.4
*
CODXNDDAWN =

Sealant:
3M ATD Part No. 8660 or equivalent
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Ol seal SERVICE POINTS OF INSTALLATION E11HCAJ0
11. INSTALLATION OF OIL SEAL

(1) Apply a small amount of engine oil to the ol seal lip,

q then insert it 10 the cylinder head.

/-

MD998364 1

DEN®B32

{2) Use the special tool {oil seal installer) to tap the oil seal
into the cylinder head.

3ENI153
Apply a light coating of 6. INSTALLATION OF ROCKER COVER
§32;"C‘; (if\l,ntﬁinthe fjeskEl (1) Apply a coating of engine oil to the gasket surface of
this area. the rocker cover (where shown in the figure).

(2) Install the rocker cover.

Front bearing

Rocker cover
cap

01R0385
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OIL PAN

REMOVAL AND INSTALLATION

Removal steps

1. Drain plug
2. Drain plug gasket

Pre-removal Operation and

Post-installation Operation

® Removal and Installation of the Under-
cover

® Draining and Supplying of the Engine Qil

sope 3. Oil Pan

E11KA-A

01R0609

Cut off

1EN227

4 mm (0.16 in.}
el diameter 1
35-45 Nm
Groove I v Hole of boit 35-45 kgm
1EN226 25 — 33 ft.lbs.

Sealant:

MITSUBISHI GENUINE PART 5—-7N

MZ100168 or equivalent 0.5-0.7 kgm -

3.5-5.0 ft.lbs. 0100022
SERVICE POINTS OF REMOVAL E12MBADO

3. REMOVAL OF OIL PAN

After removing the oil pan mounting bolts and nuts,
remove the oil pan with the special tool and a brass bar.

Caution
Perform this slowly to avoid deformation of the oil pan
flange.

SERVICE POINTS OF INSTALLATION E11KDBHO
3. INSTALLATION OF OIL PAN

{1) Remove all sealant from the oil pan and cylinder block
with a scraper, etc.

(2) Degrease the areas to be coated with sealant and
mating surfaces.

(3) To squeeze out proper amount of sealant, cut off the
nozzle of sealant. This will provide a nozzle 4 mm (0.16
in.) in diameter.
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CYLINDER HEAD GASKET
REMOVAL AND INSTALLATION

Pre-removal Operation

® Draining of the Engine Coolant
(Refer to GROUP 14 — Service Adjustment
Procedures.)

® Removal of Seat

® Removal of Air Horn

©ENOOEWN =

Removal steps
. Breather hose

Hose

Engine coolant temperature connection
Fuel-cut solenoid valve connection
Accelerator cable connection

. Earth cable connection

Bolt

. Radiator upper hose connection
. Distributor connection

E1JA-A

Post-installation Operation
® Supplying of the Engine Coolant
{Refer to GROUP 14 — Service Adjustment

Procedures.)

® Engine Adjustment (Refer to P. 11-4)
® |nstallation of Air Horn
® |nstallation of Seat

01D0017

. High tension cable and spark plug cable

connection

. Breather tube

. Vacuum hose connection

. Water hose connection

. Water by-pass hose connection
. Fuel tube connection

. Fuel return tube connection
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18

12- 15 Nm
1.2-1.5 kgm ~-_
9-11 ft.lbs.

7.0-7.5 kgm
51-54 ft.lbs.

8.0-10 kgm
58 — 72 ft.lbs.

10-12 Nm 21
1.0-1.2 kgm
7-9 ft.lbs.

|'
15-25 Nm

1.5-2.5 kgm
11-18 ft.lbs.

0100013

17. Front exhaust pipe connection
18. Air cleaner heat duct
- 19. Vacuum hose connection
20. Secondary air supply hose connection
21. Timing beit front upper cover
L 1 2 22. Camshaft sprocket
23. Timing belt under upper cover
»@ 24 Rocker cover
25. Semi-circular packing
26. Reed valve and air pipe assembiy

+®» p4 27. Cylinder head assembiy
»@ 28 Cylinder head gasket Sealant:
3M ATD Part No. 8660 or equivalent
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Timing mark

01R0153

Camshaft
sprocket

[ &

f 1_.__‘54 g,__, ‘

95 28 8aed N
R 4

< Timing belt side

Exhaust side

01R0419

O1R0390

O1R0417

SERVICE POINTS OF REMOVAL E11JBAF
22. REMOVAL OF CAMSHAFT SPROCKET

(1

(2)

Rotate crankshaft clockwise (to the right} and align timing
marks.

Caution
Always rotate crankshaft clockwise.

Remove camshaft sprocket with timing belt and place it on
timing belt front lower cover.

Caution

Do not rotate crankshaft after removing camshaft
sprocket.

NOTE

Secure camshaft sprocket and timing belt with wire etc.,
to prevent them from slipping out of place.

27. REMOVAL OF CYLINDER HEAD ASSEMBLY

Loosen bolt in the numerical order indicated in the diagram
with special tool and remove.

SERVICE POINTS OF INSTALLATION E11JDA0
28. INSTALLATION OF CYLINDER HEAD GASKET
(1) Scrape off gasket adhered to cylinder block.

Caution |
Be carefu! that foreign material does not fall into cyl-

inder, or into coolant and oil passage ways.
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(2) |dentification mark is provided on cylinder head gasket to
r ensure correct installation.
(3) Mount on cylinder block with mark at top.

27. INSTALLATION OF CYLINDER HEAD ASSEMBLY
(1) Scrape off gasket adhered to cylinder head assembly.
Caution

Be careful that foreign material does not fall into
coolant and oil passage ways.

(2) Tighten in the numerical order indicated in the diagram in
two or three groups with special tool.

MD998360

01R0419

4mm Timing beit side

Exhaust side

o\mm

o] (o] o]
8 6 1 3 9
10 4 2 5 7 ‘
o) o) o o o |
Intake side
01R0390
Apply a light coating of 24. INSTALLATION OF ROCKER COVER
anging il fo the gaskel (1) Apply a coating of engine oil to the gasket surface of the

surface within this area. § :
rocker cover {where shown in the figure).

(2) Install the rocker cover.

Front bearing
cap

Rocket cover

01R0385
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TIMING BELT

REMOVAL AND INSTALLATION

Removal steps

1. Cooling fan

2. Alternator V-belt

3. Water pump pulley

4. Crankshaft pulley

5. Timing belt upper cover
6. Timing belt lower cover
7. Timing belt

ENGA-A

0100023

Post-installation Operation
® Engine Adjustment (Refer to P. 11-4.)
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Timing mark

SERVICE POINTS OF REMOVAL E11GBCC
7. REMOVAL OF TIMING BELT

(1) Rotate crankshaft clockwise {to the right) and align timing
marks.

Caution
Always rotate crankshaft clockwise.

01R0O153
Water pump {2) Loosen timing belt tensioner bolt and nut.
{3) Push timing belt tensioner to water pump side and tighten
Nut : .

9 nut. Secure so that tensioner will not move back.

7) \
Timing belt
tensioner Timing belt

Bolt 3ENOD3

{4) Remove timing belt.

\ Caution

N When reinstalling timing belt, mark an arrow at the

) back of belt with chalk to show rotatlon direction (ro-
tate to right).

N\ (¢

3EN259

Gasket
Py

01G0043

INSPECTION E11GCABO
TIMING BELT COVER
Cracking, splitting, deterioration of gasket.
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Timing
mark
Camshaft
sprocket )\ Timing
belt
T_ension
Tensioner side

belt

Timi 7’\ i
iming ) Oil pump
mark / Tension  gprocket
Crankshaft sprocket Sid€
DEN220
. 2teeth ;
Timing mark Y
) f
Timing i K Timing mark
|
1

Tension side

Tension side 3ENO16A

6 mm
{0.24 in.)

3EN017

SERVICE POINTS OF INSTALLATION E11GDCC

7.

INSTALLATION AND ADJUSTMENT OF TIMING BELT

(1) Align sprocket timing marks.

(2) First, put timing belt around crankshaft sprocket. Next, put
timing belt around oil pump sprocket and then around
camshaft sprocket. Install so that tension side has no
slack.

(3) Push camshaft sprocket counter clockwise (to the left) and
stretch belt tension side taut. Reconfirm correct timing
mark alignments.

{4) Turn 1 — 2 times tensioner bolt and nut temporarily se-
cured on water pump side first, and loosen. Stretch belt
using tensioner spring force.

{5) Rotate crankshaft clockwise (to the right) for two teeth on
the camshaft sprocket. This provides appropriate tension
to timing belt, so do not rotate crankshaft counter clock-
wise (to the left) or check tension by pressing beit.

{6) Push tensioner in rotation direction (indicated in diagram).
Adjust so that belt does not rise at point (A) and meshes
completely with camshaft sprocket.

(7) Tighten tensioner installing nut (upper tensioner) to spec-
ified torque.

(8) Tighten tensioner installing bolt {lower tensioner) to spec-
ified torque.

Caution
If bolt is tightened first, tensioner will rotate and ten-
sion will be too tight.

{(9) Press center of timing belt tension side (between cam-
shaft sprocket and oil pump sprocket) with thumb and
pointer from both sides and confirm that gap between belt
back and cover is at the standard value.

Standard value: 6 mm (0.24 in.)
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CRANKSHAFT OIL SEAL
REMOVAL AND INSTALLATION

E1MUA - A

Pre-removal Operation

® Removal of the Timing Belt
<Removal of Crankshaft Front Oil Seal>
(Refer to P. 11-21.)

® Removal of the Transmission
<Removal of the Crankshaft Rear OQil
Seal> (Refer to GROUP 22 — Transmission
Assembiy.)

® Removal of the Ciutch <Removal of the
Crankshaft Rear Qil Seal>

Post-installation Operation

® nstailation of the Timing Belt
<instaliation of Crankshaft Front Qil Seal>
(Refer 1o P. 11-21))

® (nstaliation of the Transmission
<instailation of Crankshaft Rear Oil Seai>
(Refer to GROUP 22 — Transmission As-
sembly.)

® Removai of the Ciutch
<installation of the Crankshaft Rear Oil
Seal>

® Engine Adjustment (Refer to P. 11-4.)

130 — 140 Nm
13 - 14 kgm
94 — 101 ft.Ibs.

01DDD1t

Removal steps
1. Crankshaft sprocket
»¢ 2. Crankshaft front oil seal
Flywheel assembly
QOil seal case
Gasket
Crankshaft rear oil seal

ok w

MD998011

Qil seal ‘

N\

V%,

Qil seal case
1EN069

SERVICE POINTS OF INSTALLATION
6. INSTALLATION OF CRANKSHAFT REAR OIL SEAL

Using the special tool, press-fit a new crankshaft rear oil seal
into the oil seal case.

E11UCAC
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MD998304

Front case.

Qil seal

01D0012

2.

INSTALLATION OF CRANKSHAFT FRONT OIL SEAL

(1) Attach the special too! to the crankshaft and apply engine
oil to the outer surface of the tool.

(2) Using the special tool, install the front oil seal into the front
lower case.
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ENGINE AND TRANSMISSION ASSEMBLY Ev1sa - A
REMOVAL AND INSTALLATION

Pre-removal Operation Post-installation Operation
® Draining of the Engine Coolant ® Installation of the Undercover

(Refer to GROUP 14 — Service Adjustment ® Installation of the Seat

Procedures.) ® Installation of the Air Horn
® Removal of the Seat ® Supplying of the Engine Coolant
® Removal of the Air Homn {Refer to GROUP 14 — Service Adjustment
® Removal of the Undercover Procedures.)

® Engine Adjustment {Refer to P. 11-4.)

01DDD18

Removal steps

1. Breather hose 10. High tension cable connection
2. Secondary air supply hose connection 11. Vacuum hose connection

3. Engine coolant temperature connection 12. Vacuum hose connection

4. Fuel-cut solenoid valve connection 13. Water hose connection

5. Accelerator cable connection 14. Water hose connection

6. Earth cable connection 15. Fuel tube connection

7. Air cleaner heat connection 16. Fuel return tube connection

8. Radiator upper hose connection 17. Radiator lower hose connection
9. Distributor connector 18. Front exhaust pipe connection
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20 — 30 Nm
2.0 - 3.0 kgm
15 — 22 ft.lbs.

43 - 55 Nm
4.3-55 kgm
31-40 f{.lbs.

. Cooling fan

. Alternator connector

. Oil pressure switch connection

. Earth cable connection

. Bolt

. Clutch control cable connection

. Transmission control cable connection
. Speedometer cable connection

. Back-up lamp harness connection

28.
29.

30.
. Transmission mounting nut
32.

33.

30-42 Nm

50 — 60 Nm
5.0 - 6.0 kgm
36 — 43 ft.Ibs.

26

01DDD15

Earth cable connection

Propeller shaft

(Refer to GROUP 25 — Propeller shaft}
Starter motor connector

Front engine support assembly mounting
bolt
Engine and transmission assembly
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ENGINE <4D56>
SPECIFICATIONS

E1ICA-B
GENERAL SPECIFICATIONS
ltems Specifications
Type In-line, 4 cylinders
Single Over Head Camshaft
Bore mm {in.) | 91.1 {3.59)
Stroke mm {in.) | 95.0 {3.74)
Total displacement cc {cu.in) | 2.477 (1561.1)
Compression ratio 21 1
Injection order 1-3-4-2
Counterbalance shaft Equipped
Valve timing
Intake valve Opens (BTDC) | 20°
Closes (ABDC) | 49°
Exhaust valve Opens (BBDCj | bb°
Closes (ATDC) | 22°
SERVICE SPECIFICATIONS ENCB-B

ltems

Specifications

Standard value
Valve clearance at hot engine mm {in.)
Intake side
Exhaust side
Injection timing
Except vehicles for Switzerland and Austria
Vehicles for Switzerland and Austria
Idle speed r/min.
Radiator cap valve-opening pressure kPa {kg/cm?, psi)
Drive belt tension mm {in.)
When a new belt is installed
When used belt is installed
Limit
Radiator cap valve-opening pressure kPa {kg/cm?, psi)

0.25 {0.0098)
0.25 (0.0098)

7° ATDC
5° ATDC
750£30
75—-105 (0.76-1.05, 11-15)

9-12 (0.35-0.47)
11— 14 (0.43 - 0.55)

65 (0.65, 9.2)
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11-29

TORQUE SPECIFICATIONS

E11cC-8B
items Nm kgm ft.Ibs.
Alternator support bolt nut 20 - 25 20-25 14-18
Alternator brace bolt 12-15 12-15 9-11
Glow plug 15—~ 20 15-20 11-15
Glow plug to glow plug plate 1.0-15 0.10-0.16 07-1.0
Adjusting screw locking nut 12 -18 1.2-18 85-13
Timing belt tensioner 22-30 22-30 16 - 22
Fuel injection pipe clamp 4- 6 04-06 29-43
Fuel injection pipe flare nut 23 - 37 23-37 17 =27
Injection timing check plug 8-10 08-1.0 6-7
Crankshaft pulley 170 - 190 17-19 123 - 137
Rocker cover 5-7 05-07 36-51
Rocker arm shaft 35-40 35-4.0 25 - 29
Camshaft bearing cap 19 - 21 19-241 14-15
Camshaft sprocket 65 -75 65-75 47 - 54
Dil pan 6-8 06-08 43-57
Drain plug 3b-45 35-45 25-33
Cylinder head assembly 105 - 115 105-115 76 — 83
Timing belt upper cover 1012 1.0-1.2 7-9
Exhaust manifold to exhaust pipe 30-40 3.0-40 22 -29
Timing belt lower cover 10-12 1.0-1.2 7-9
Fiywheel assembly 130 - 140 13-14 94 — 101
Dil cooler hose 40 - 50 40-50 29 - 36
Exhaust pipe to bracket 20-30 20-30 156 -22
Transmission mounting bolt 43 -5b 43-55 31-40
Propeller shaft 50 - 60 50-6.0 36-43
Transmission mounting nut 30-42 3.0-42 22-30
Clutch release cylinder 30-42 3.0-42 22-30
Front engine support assembly mounting bolt 40 - 50 40-50 29 -36

LUBRICANTS E11CD- B
iterns Recommended lubricant Quantity lit.
{API classification) (U.S.qts., Imp.qts.)
Engine oil CC or higher 55 (5.8, 4.8)
SEALANTS AND ADHESIVES ENCE-B
ltems Specified sealant Remarks
Semi-circular packing and rocker cover 3M ATD Part No. 8660 or equivalent Non-drying sealant
Dil pan MITSUBISH! GENUINE PART MZ100168 or | Semi-drying sealant
equivalent
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SPECIAL TOOLS

E11DA-B

Tool Number Name Use
MD928051 Wrench, cylinder Loosening and tightening of cylinder head bolt
& head bolt
MD998376 Crankshaft rear oil Installation of crankshaft oil seal
seal installer
’ MD998381 Camshaft oil seal Installation of camshaft oil seal
@ installer
MD998382 Crankshaft front oil | Guide for installation of crankshaft front oil seal
@ seal guide
MD298383 Crankshaft front oil | Installation of crankshaft front oil seal
@ seal installer
MD298384 Prestroke Adjusting injection timing
2 measuring adapter
/ MD998721 Crank pulley holder | Removal and installation of crankshaft pulley
MD998727 Oil pan sealer cutter | Remaoval of oil pan
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ENGINE ADJUSTMENT
RADIATOR CAP VALVE-OPENING PRESSURE

CH ECK E11F1AE2

Standard value: 75 - 105 kPa
(0.75 - 1.05 kg/cm?, 11— 15 psi)

Limit: 65 kPa (0.65 kg/cm?, 9.2 psi)

ENGINE COOLANT INSPECTION E11FHAB2
BATTERY INSPECTION ETIFMAC
Refer to P. 11-b.

ENGINE OIL LEVEL INSPECTION EVIENAK2

AIR CLEANER ELEMENT INSPECTION AND
CLEANING E11FPANT
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Water pump pulley

Alternator drive belt

Crankshaft pulley

0100031

12-15 e J—
\(1.2-15,9-11) 7 £

s —

Alternator
brace
bolt

Alternator 2o
support bolt nut"r

LA
Nm {kgm, ft.lbs.) DEN0621

DFEIVE BELT TENSION INSPECTION AND ADJUST-
M NT E11FQAZ

1. Check belt for damage or wear. Confirm that belt is set
correctly In pulley groove.

NOTE
If the belt “squeals” or slips, check belt for friction, damage or
breaks and check pulley contact surface for damage.

2. Press at 100N (10 kg, 22 lbs.}) mid-point of belt between
pulleys as indicated in the diagram. Measure drive belt deflec-
tion.

Standard value:
When equipped wlith new drive belt
9-12 mm (0.35-0.47 in.)
When belt currently being used is tightened
11-14 mm (0.43 - 0.55 in.)

Caution
Measure belt flex between specified pulleys (<),

3. Adjust alternator drive belt deflection by the following proce-

dures.
(1) Loosen alternator support bolt nut.

(2) Adjust belt deflection by using a rod as a level against the
alternator stator pushing it into the proper position.

(3) Retighten the alternator brace bolt and support bolt nut to
the specified torque.

Standard value:
When equipped with new drive belt:
9-12 mm (0.35-0.47 in.)
When belt currently being used is tightened:
11 - 14 mm (0.43 - 0.55 in.)

VALVE CLEARANCE INSPECTION AND ADJUST-
MENT E11FDAU

1. Start the engine and allow it to warm up until the temperature
of the coolant reaches 80° C to 90°C (176°F to 194°F).

2. Check the injection timing and the idling speed, and adjust if
necessary. (Refer to P. 11-34, 36.)

3. Remove the upper timing belt cover.

4. Remove the rocker cover.
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Tlmlng mark
on camshaft sprocket

case)

Timing mark
{on front upper

/o
o

" DEN0002

No.1  No.2 Nog3g

Exh. Int. Exh. Int. Exh. int. Exh. Int.

No.4

DEN187

01W534

No.1 No.2 No3 Nod
Exh.Int.Exh. Int.Exh.Int. Exh.Int.

DEN188

Apply sealant

DEN230

5. Turn the crankshaft clockwise and align the timing mark on the

6.

10.

11.

12

camshaft sprocket with the timing mark on the top of the front
upper case.

Check that valve clearance indicated in the diagram (=} is at
the standard value.

Standard value (hot engine): 0.25 mm (0.0098 in.)

. If not within the standard value, loosen the adjusting screw

locking nut and, while turning the adjusting screw, use a
thickness gauge to adjust the valve clearance to the standard
value.

. Block the adjusting screw with a screwdriver, so that it cannot

move and tighten the lock nut to the specified torque.

Tightening torque: 12— 18 Nm
(1.2-1.8 kgm, 8.7 — 13 ft.lbs.)

. Rotate clockwise the crankshaft one complete turn {360° de-

gree).

Check that valve clearance indicated in the diagram (&= is at
the standard value.

Standard value (hot engine): 0.25 mm (0.0098 in.)

If not within the standard value, repeat steps (7} to (8) to adjust
the valve clearance of remaining valves.

When installing the rocker cover assembly to the cylinder
head, apply a coating of the specified sealant to the semi-
circular packing and cylinder head top surfaces, and then
tighten at the specified torque.

Specified sealant: 3M ATD Part No. 8660 or equivalent
Tightening torque: 5—7 Nm (0.5— 0.7 kgm, 4 -5 ft.Ibs.)

Caution
If they are overtorqued, a deformed rocker cover or ail
leakage could result.
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Cylinder head .
Sem?—circular S ‘
packing N\ 3ENOO25
,w(Timing m;lrl; . INJECTION TIMING INSPECTION AND ADJUST-
on camshaft sprocket Timing mark
/ \ \\ . fon frgnt upper MENT FRvA
\fg U case) 1. Remove the glow plugs (four) so that the crankshaft can be
\ A NS turned with greater ease.
ALY ‘\?S /<\\ 2. Turn the crankshaft clockwise and align the two timing marks
{ & NI (located on the camshaft sprocket and on the front upper
! <’,/ \I;\ case). Then set the No.1 cylinder to the top dead center of
~1" compression.

3. Remove the timing check plug installed on the back of the
injection pump.

check plug 0180033
4. Before installation of special tool, make sure that push rod is
protruding by 10 mm (0.39 in.). Protrusion of push rod can be
adjusted with an inner nut.
Push rod Nut 70998384
4%@—1—;_%'—;1
10 mm
0.39in.)
DFU024

5. After setting the dial gauge, install the special tool on the rear
of the injection pump.

MD998384

DGE022
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Approx. 30°
—
,/,\.\T/ A H
i I e
o~ -

Set to zero

DFU066

Crankshaft 1£0.03 mm
pulley

(0.0394+0.0012 in.)

v
\ Notch
DFU067
Delivery
holder

01R0527

Injection
pipe nut (4)

DFU023

When 1+0.03 mm
{0.0394£0.0012 in.)
or above

When 1£0.03 mm
{0.0394+0.0012 in.)

or below DGE025

6. Turn crankshaft clockwise to such a position that the notch on
pulley is at approximately 30° before top dead center on
compresston stroke of piston in No.1 cylinder.

7. Set dial indicator to zero.

8. Check to make sure that the indicator needle does not move
when the crankshaft is turned slightly clockwise or slightly
anti-clockwise {2 to 3°).

9. If the indicator needle moves, this means that the injection
pump plunger is lifted. If so, turn and reset the crankshaft so
that the indicator needle does not move.

10. Turn the crankshaft clockwise and set the notch located on the
crankshaft puiley to 7° ATDC {set to 5° ATDC for vehicles for
Switzerland and Austria).

11. Read the value indicated on the dial gauge.

Standard value: 1 = 0.03 mm (0.0394 * 0.0012 in.)

12. If the indicated value is not within the range specified above,
adjust the injection timing by following the procedure below.

{1) Loosen the injection pipe union nuts {four) located on the
injection pump side. (Do not remove these union nuts.)
Be sure to use a spanner to prevent the delivery valve
holder from moving while loosening the nuts.

{2} Slightly loosen the injection pump installation bolts (two)
and nuts {two).
(Do not remove these bolts and nuts.)

(3) Tilt the injection pump to the right or left, and adjust the
indicator needle of the dial gauge to the standard value.

{4) Temporarily tighten the injection pump installation nuts
{two) and bolts (two).
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{5) Repeat Steps 6 to 11 to check that adjustment has been
made correctly.

{6) Tighten the injection pump installation nuts (two) and bolts
(two) by applying the torque specified below.

Tightning torque: Nut 15-22 Nm
{1.5-2.2 kgm, 11 - 16 ft.lbs.)

Bolt 20 - 27 Nm
(2.0 -2.7 kgm, 14 — 20 ft.lbs.)

(7} Tighten injection pipe union nuts {4) to specified torque.
// When nuts are tightened, hold delivery valve holder with a
/ / spanner to prevent it from rotating with nut.

/ Tightening torque: 23 —37 Nm

Copper gasket (2.3-3.7 kgm, 17 —27 ft.lbs.)

; 13. Remove the special tool.

" Plug 14. Install new copper gasket, then tighten timing check plug to
specified torque.

‘ Tightening torque: 8 —10 Nm
(, DFU0DT3 (0.8 —1.0 kgm, 6 -7 ft.lbs.)

IDLE SPEED INSPECTION AND ADJUSTMENT

£11FXCO
NOTE
ldle speed inspection and adjustment must be done only after
normal fuel injection timing has been confirmed.

1. Before inspection and adjustment set vehicle in the following
condition.

(1) Coolant temperature: 80 — 90°C (176 — 194°F)
(2) Lights and all accessories: OFF
{3) Transmission: Neutral

2. Connect the tachometer to the injection nozzle or to the
injection pipe.
Caution
Before connecting the tachometer to the injectlon pipe,
be sure to remove all plpe-securing clamps.

! 01U0056
Tachometer

3. Check the engine idling speed.
Standard value: 750 = 30 r/min.

4. If not within the standard value, loosen idle adjusting screw
lock nut and adjust the standard value by rotating adjusting
screw. After adjustment, tighten lock nut securely.
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Compression

Timing marks

DGE010
Direction of -
tensioning
Back off
1to 2 turns

\'

Back off 1 turn

DGEO11

COMPRESSION PRESSURE INSPECTION

o o~

10.

TIMING BELT TENSION ADJUSTMENT

1.
2.

3:

E11FGAD

Check to be sure that the engine oil, starting motor and battery
are in the normal condition.

Start the engine and allow i1t to warm up until the temperature
of the coolant reaches 80° C to 90°C (176°F to 194°F).
Loosen the nuts at the nozzle side of the injection pipes, and
disconnect the pipes from the nozzle holders.

Caution ‘
Caps must be used to prevent entry of foreign materiais
into the nozzles.

Remove the glow plug plate and all 4 glow plugs.

Set an engine tachometer in place.

Place a compression gauge adaptor and compression gauge in
the glow plug hole.

Crank the engine with the throttle valve fully open, and
measure the compression at the place where the compres-
sion gauge indicator shows a stabilized reading.

Limit (at engine speed of 250 r/min.):
Min. 1,920 kPa (19.2 kg/cm?, 273 psi)

Conduct steps 6, 7 with all cylinders and confirm pressure
differences of all cylinders is within the limit.

Limit: Max. 300 kPa (3.0 kg/cm?, 43 psi)

If after the measurement, the compression is below the Iimit,
put a small amount of engine oil through the glow plug hole
into the cylinder; then measure the compression once again
and determine the cause of the malfunction.

If, after oil is added, the compression rises, the cause of the
malfunction is a worn or damaged piston ring and/or cylinder
inner surface.

If, however, the compression does not rise, the cause is a bad
valve or a bad gasket.

For information regarding the servicing procedures for these
causes of malfunction, refer to the ENGINE AND TRANSMIS-
SION MANUAL.

E11FFDC

Remove timing belt upper cover.
Turn the crankshaft clockwise to align the timing marks.

Loosen the timing beit tensioner mounting bolts.

Caution
Do not loosen the beits more than necessary. They could
drop in the lower cover.
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4. Turn crankshaft clockwise through two camshaft sprocket
teeth and hold.

Camshaft sprocket

DENO076

5. Tighten tensioner mounting bolts.

Caution
Tighten the upper bolts first and then the lower ones.

6. Reverse crankshaft to align timing marks, and push down belt
at a point halfway with forefinger to check that tension of belt
is up to standard value.

Standard value: 4—5 mm (0.16—0.20 in.)
7. Mount the timing belt upper cover.

DGE014

Timing marks TIMING BELT “B” TENSION ADJUSTMENT _

1. Remove timing belt upper cover and bring piston in No.1 cyl-
inder to top dead center on compression stroke. Check that
timing marks of sprockets are aligned.

2. Tumn the crankshaft clockwise to align timing marks.

DGE010
A 3. Remove the access cover.
/ ™
/———P \\\\
i !
! i { \
/ L % //\ W
NS (
r\\_/ cp—_-//:b
- )
L . S~ //
) /
> A
N J‘*% /
=V 5 7 Access cover
s gk
\ﬁ\x._,,.)/,

DGE016

4. Loosen the timing belt “B” tensioner mounting nut and bolt.

Caution
Do not loosen the bolts (upper) more than necessary.
They could drop in the lower cover.

5. Tighten tensioner mounting nut and bolt.

Caution
Tighten the nut (lower) first and then the bolt (upper).

Mount the access cover.
Mount the timing belt upper cover.

~N o

DGE017
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CRANKSHAFT PULLEY
REMOVAL AND INSTALLATION

Removal steps
1. Alternator V-belt
o994 2 Crankshaft pulley bolt
3. Special washer
® 4@ 4. Crankshaft pulley

170 -190 Nm
17-19 kgm
123 — 137 ft.lbs.

EV1ILA -~

01D0026

Pre-removal Operation
® Removal of the Undercover

Post-installation Operation

® |ntallation of the Undercover

® Checking of the Alternator V-belt Tension
(Refer to P. 11-32))

MD998721

01DD0O27

Crankshaft pulley

Crankshaft
pulley bolt

MD998721

01D0027

SERVICE POINTS OF REMOVAL E11LBAD
2. REMOVAL OF CRANKSHAFT PULLEY BOLT
Use the special tool to keep the crankshaft from turning and

remove the bolts.

SERVICE POINTS OF INSTALLATION E11LDAD
4. INSTALLATION OF CRANKSHAFT PULLEY

Align the crankshaft with the key and fasten the crankshaft
pulley to the crankshaft.

2. INSTALLATION OF CRANKSHAFT PULLEY BOLT
Use the special tool to keep the crankshaft from turning and

tighten the bolis.
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CAMSHAFT AND CAMSHAFT OIL SEAL
REMOVAL AND INSTALLATION E11ma_B

Post-Installation Operation

e |nstallation of the Timing Belt
(Refer to P. 11-46))

e Adjustment of the Engine
(Refer to P. 11-31.)

Pre-removal Operation
e Removal of the Timing Belt
(Refer to™P. 11-46.)

5—-7Nm
0.5-0.7 kgm
36 = 5.1 ft.lbs.

4 2 ——35-40 Nm
A 35-4.0kgm
25 - 29 ft.lbs.

=
DEN230

Cylinder head

Semi-circular

packing
19-21Nm
1.9-2.1kgm
14 - 15 ft.lbs. 3EN0044
Sealant:

3M ATD Part No. 8660 or equivalent

01D0028

Removal steps

65 - 75 Nm
6.5-75 kgm Breather hose
47 — 54 ft.Ibs. Camshaft sprocket

Rocker cover
Rocker cover gasket
Rocker arms and rocker arm shaft

Q0 =l (0 = 0 D i

e Qil seal
Camshaft bearing cap
L 2 Camshaft
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©

Camshaft

O
o @)
OO B
A i
DEND86
Dowel pin

DEN085

Camshaft

MDg98381

=

Qil seal I

DEN088

SERVICE POINTS OF INSTALLATION e11Hcac
8. INSTALLATION OF CAMSHAFT

(1) To obtain the end play, measure A and B. Replace
parts if the limit is exceeded.
End play = B - A
Standard value: 0.1 - 0.2 mm (0.0039 - 0.0079 in.}
Limit: 0.4 mm (0.016 in.)

(2) Install the camshaft to the cylinder head with the
dowel pin at the highest position.

6. INSTALLATION OF CAMSHAFT OIL SEAL

(1} Apply oil to the oil seal lips.
(2) Using special tool, press-fit a new camshaft oil seal
into the front bearing cap.
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OIL PAN
REMOVAL AND INSTALLATION

Pre-removal and Post-installation
Operation

® Removal and Installation of Undercover
® Draining and Supplying of Engine Oil

4 mm (0.16 in.)
diameter

Groove Hole of bolt

1EN226

Sealant:
MITSUBISHI GENUINE Part No.
MZ100168 or equivalent

0.6 - 0.8 kgm

35-45 kgm 4 43-57ftlbs.

25 - 33 ft.Ibs.
01D0021

Removal steps

1. Drain plug
2. Drain plug gasket
3. Oil hose

4. Qil pan (Refer to P. 11-16.)

E11KA -8
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CYLINDER HEAD GASKET
REMOVAL AND INSTALLATION

Pre-removal Operation
® Removal of the Seat and Seat Underframe
® Drainage of the Engine Coolant

Post-installation Operation

e Filling of the Engine Coolant

® |nstallation of Seat and Seat Underframe
e Engine Adjustment (Refer to P. 11-31)}

15 - 20 Nm
1.5-2.0 kgm
11— 14 ftlbs. s
N\ 16
14 \
105 - 115 Nm
@ 10.5 - 11.5 kgm
> 7683 ft.lbs.
/ ' 23-37 Nm
_-2.3-3.7 kgm
& 17 - 27 ft.lbs.

0.4-0.6 kgm
2.9 43 ft.lbs.

23 -37 Nm
2.3-3.7 kgm

©

17 - .Ibs.
; 2030 Nm |~ 27 ftlbs
15-20 Nm 2,0 - 3.0 kgm
1.5-2.0 kgm 15 - 22 ft.lbs.
11 - 14 ft.lbs. =
3 Y,
DEN230
1. 30-40 Nm S
3.0-4.0 kgm 17
22 — 29 ft.Ibs. Semi-circular
packing
Sealant:
3M ATD Part No. 8660 or equivalent
7 -9 ftlbs. 65 - 75 Nm R
65—7.5 kgm
47 - 54 ft.lbs.
Removal steps
1. Timing belt upper cover 11. Fuel injection pipe
2. Radiator upper hose connection 12. Rocker cover
3. Exhaust pipe connection 13. Breather hose
4. Intake hose 14. Exhaust manifold cover
« 5. Camshaft sprocket 15. Intake manifold
6. Water temperature sensor connector 16. Semi-circutar packing
7. Glow plug harness 4% »4 17 Cylinder head assembly
8. Earth cable » 4 18. Cylinder head gasket
9. Heater hose
10. Fuel return hose

(injection pipe to injection pump)
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Timing

No.1 T.D.C. DGE010

01R0417

SERVICE POINTS OF REMOVAL EY1JBAH
5. REMOVAL OF CAMSHAFT SPROCKET

(1) Rotate crankshaft clockwise (to the right) and align timing
marks.

(2) Remove camshaft sprocket with timing belt and place it on
timing belt front lower cover.

NOTE

1. Secure timing belt to sprocket with wire etc., to pre-
vent them from slipping out of place.

2. Do not rotate crankshaft after removing camshaft
sprocket.

17. REMOVAL OF CYLINDER HEAD ASSEMBLY

Loosen bolt in the numerical order indicated in the diagram
with special tool (MD998051) and remove.

SERVICE POINTS OF INSTALLATION E11JDAVa
18. INSTALLATION OF CYLINDER HEAD GASKET
Scrape off gasket adhered to cylinder block.

Caution
Be careful that foreign material does not fall into cyl-
inder, or into coolant and oil passage ways.
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&@m Timing belt side

DGEO3D

17. INSTALLATION OF CYLINDER HEAD ASSEMBLY
{1) Scrape off gasket adhered to cylinder head assembly.

Caution
Be careful that foreign material does not fall into
coolant and oil passage ways.

{2) Tighten in the numerical order indicated in the diagram in
two or three groups with special tool.
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TIMING BELT AND TIMING BELT B
REMOVAL AND INSTALLATION EnGa--

Post-installation Operation
e Adjustment of the Drive Belt Tension
(Refer 1o P. 11-32)

10-12 Nm
1.0-1.2 kgm
7 -9 ft.lbs.

22 - 30 Nm
2.2 -3.0 kgm
16 — 22 ft.lbs.

01D0024

2 170 — 190 Nm
17 -19 kgm
123 - 137 ft.lbs.

Removal steps

Alternator V-belt

Cooling fan

Water pump pulley
Timing belt upper cover
Crankshaft pulley

. Timing belt lower cover
9@ 7 Timing belt

*»9»€8 Timing beit B

*»

oA WN=

SERVICE POINTS OF REMOVAL E11GBDM
5. REMOVAL OF CRANKSHAFT PULLEY

(1) Position the No. 1 cylinder at compression TDC and
remove the crankshaft pulley.

NOTE
The No. 1 cylinder is at compression TDC when the marks
are aligned as shown in the diagram.
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mbDa98721
01D0027

DENO11

01G0045

(2) Use the special too! to keep crankshaft from turning and
remove the bolts.

7. REMOVAL OF TIMING BELY

(1} When removing timing belt, mark an arrow at the belt to
show rotation direction.

(2} Push timing belt tensioner to water pump side and tighten
nut. Secure so that tensioner will not move back.

8. REMOVAL OF TIMING BELT B

(1) When removing timing belt B, mark an arrow at the belt to
show rotation direction.

(2) Push timing belt tensioner to water pump side and tighten
nut. Secure so that tensioner will not move back.

INSPECT'ON E11GCAB2
TIMING BELT COVER
Cracking, splitting, deterioration of gasket.
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SERVICE POINTS OF INSTALLATION E11GDDC

INSTALLATION OF TIMING BELT B

(1) Align the timing marks of the 3 sprockets.

(2) When reusing timing belt B, make sure the arrow mark is
pointing in the same direction as when the belt was re-
moved.

(3) Install timing belt B and make sure there is no deflection
on the tension side.

(4) Press the deflection side of timing belt B (indicated by
arrow (A)) with the hand and fully stretch the tensioner
side.

(5) Make sure that the timing marks are aligned.

(6) Loosen the tensioner mounting bolt and nut so that only
the pressure of the spring is applied to timing belt B.

(7) Tighten the tensioner mounting bolt and nut, tightening
the nut first. If the bolt is tightened first, the tensioner will
move and tension the belt.

(8) Press in the direction of the arrow in the diagram with the
index finger to check the amount of deflection.

Standard value: 4—5 mm (0.16—0.20 In.)

INSTALLATION OF TIMING BELT

(1) Align the timing marks of the 3 sprockets.

(2) When reusing timing beit, make sure the arrow mark is
pointing in the same direction as when the belt was re-
moved.

(3) Install the timing belt to the crankshaft sprocket, to injec-
tioh pump sprocket, to tensioner and to camshaft sprocket
in that order, using care not to allow deflection on the
tension side of the timing belt.

Caution

1. Engage the belt on the various sprockets while
maintaining tension on the belt of tension side.

2. Align the injection pump sprocket with the timing
mark, hold the sprocket so that it does not turn
and engage the belt.
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(4)

(5)

(9}

Loosen the tensioner mounting bolts and apply tension
with the spring. ‘

Turn the crankshaft clockwise and stop at the second lobe
of the camshaft sprocket.

Caution

1. When turning the crankshaft in item (5), strictly
observe the specified amount of rotation (2 teeth
on the camshaft sprocket) in order to apply a con-
stant force to the tension side of the belt.

2. Do not turn the crankshaft counterclockwise.

3. Do not touch the belt during adjustment.

Inspect to make sure that the part indicated by arrow A
dose not float upward.

Tighten the tensioner mounting bolts, starting with the
bolt in the elongated hole. If the lower bolt is tightened
first, belt tension will become too tight.

Turn the crankshaft conterclockwise and align the timing
mark. Next, make sure that the timing marks of all sprock-
ets are aligned.

Press on the center of the beit with an index finger to
check the amount of deflection.

Standard value: 4—5 mm (0.16—0.20 in.)
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CRANKSHAFT OIL SEAL
REMOVAL AND INSTALLATION

ENGINE <4D56> — Crankshaft Qii Seal

E1VA-B

Pre-removal Operation

® Removal of the Timing Belt
<Removal of Crankshaft Front Qil Seal>
{Refer to P. 11-46.)

® Removal of the Oil Pan
(Refer to P. 1142)

® BRemoval of the Transmission
<Removal of Crankshaft Rear Oil Seal>
(Refer to GROUP 22 — Transmission As-
sembly.)

® Removal of the Clutch <Removal of the
Crankshaft Rear Qil Seal>

Removal steps
1. Crankshaft sprocket

®@ 2. Crankshaft front oil seal
3. Flywheel assembly
4. Qil seal case
5. QGasket

®4 5. Oil separator

®»4@ 7. Crankshaft rear oil seal

Post-installation Operation

¢ |nstallation of the Timing Belt
<Installation of Crankshaft Front Qil Seal>
(Refer to P. 11-46.)

e Installation of the Oil Pan
(Refer to P. 11-42.)

® |nstallation of the Transmission
<Installation of Crankshaft Rear Oil Seal>
{Refer to GROUP 22 — Transmission As-
sembly.)

® Installation of the Clutch
<Installation of the Crankshaft Rear Qil
Seal>

® Engine Adjustment (Refer to P. 11-31.}

130 - 140 Nm
13 -14 kgm
94 - 101 ft.Ibs.

01D0030
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SERVICE POINTS OF INSTALLATION Eucea
l 7. INSTALLATION OF CRANKSHAFT REAR OIL SEAL
Using the special tool, press-fit a new crankshaft rear oll
A MD998376 seal into the oil seal case.

!
1

DENO63

6. INSTALLATION OF OIL SEPARATOR

install the oil separator in such a way that its oil hole come
at the case bottom (indicated by an arrow in illustration).

Qil seal case Oil separator

Oil hole

Qil pan mounting surface

6EN048
' Oil seal Front 2. INSTALLATION OF CRANKSHAFT FRONT OIL SEAL
lower ;
Craikabate - ase {1) Atta.ch the special tool to the crankshaft and apply
; | _ engine oil to the outer surface of the tool.
s ' EOﬂ {2) Using the special tool, install the front oil seal into the
§ il front lower case.
: ‘ F ve
| shaft
; \\\\

MD998382  MD998383
: (Apply oil to outer surface} DENO47
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ENGINE <4D56> — Engine and Transmission Assembly

ENGINE AND TRANSMISSION ASSEMBLY

REMOVAL AND INSTALLATION

Pre-removal Operation

® Removal of the Seat and Seat Underframe
{Refer to GROUP 00 — Engine Compart-
ment Work.)

® Drainage of the Engine Coolant

® Removal of the Undercover

E118A -B

40 - 50 Nm
4.0-5.0kgm =

29 36 ft.Ibs. 2 “

Removal steps

. Intake hose

. Accelerator cable connection

. ldle control cable connection

Glow plug cable connection

. Fuel injection pump wiring harness
connector

. Water hose connection

b WMo

[o)]

Post-installation Operation

® Installation of the Seat and Seat Under-
frame

® Filling of the Engine Coolant
{Refer to GROUP 14 — Service Adjustment
procedures.)

® |nstallation of the Undercover

® Engine Adjustment (Refer to P. 11-31)

/ (G} 30 - 40 Nm
/ © 3.0-4.0 kgm

— ‘ 22 - 29 ft.lbs.

0100029

7. Water hose connection

8. Earth cable connection

9. Ol cooler hose connection
10. Fuel tube connection

11. Fuel return tube connection
12. Front exhaust pipe connection
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43 - 55 N':n
4.3-55 kgm
2 24 16 3140 ft.lbs.

14 15 N
26 ~
40 - 50 Nm
4.0 -5.0 kgm
29 — 36 ft.Ibs.
. Cooling fan

. Alternator connector

. Oil pressure switch connection

. Earth cable connection

. Vacuum hose

. Clutch release cylinder

. Transmission control cable connection
. Speedometer cable connection

. Bach-up lamp harness connection

22.
. Propeller shaft

24,
. Transmission mounting nut
26.

27.

30-42 Nm
3.0-4.2 kgm
22 - 30 ft.Ibs.

/

50 - 60 Nm
5.0 - 6.0 kgm
36 —43 ft.lbs.

21

30-42 Nm
3.0-4.2 kgm 0100016
22 — 30 ft.lbs.

Earth cable connection

{Refer to GROUP 25 — Propeller shaft)
Starter motor connector

Front engine support assembly mounting
bolt
Engine and transmission assembly




NOTES
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LUBRICATION

; CONTENTS E128A - -

SPECIFICATIONS ........ccoiiiniiiiiiiiiiiane 2 ENGINE OIL COOLER <4D56> ................. 2
Torgue Specifications ... 2




12-2 LUBRICATION - Specifications/Engine Oil Cooler <4D56>

SPECIFICATIONS
TORQUE SPECIFICATIONS E126C -
ltems Nm kgm ft.ibs.
Oil cooler mc;unting bolt 11 -16 1.1-16 8-12
Eye bolt 30-35 3.0-35 22-25
Clamp bolt 4-6 04-06 3-4
Hose clamp self locking flange nut 11-16 7 1.1-16 8-12
Flare nut 40 - 50 40-50 29 -36

ENGINE OIL COOLER <4D56>

REMOVAL AND INSTALLATION 46 Nem E120A - -
0.4--0.6 kgm
30-35 Nm / 3 -4 ft.bs.
3.0-- 3.5 kgm 11-16 Nm
30 - 35 Nm 22 - 25 ft.lbs. 4 1.1-1.6 kgm
3.0- 35 kgm 1 |4 8- 12 ft.bs.
22 - 25 ft.lbs.
= 4-6 Nm
8 0.4-0.6 kgm
3 -4 ft.Ibs.
%) 40 -50 Nm
4.0 -5.0 kgm
29 - 36 ft.Ibs,
1.1-1.6 kgm 1.1-16 ;IL‘m
8- 12 ft.lbs. SN ’) 8-12 ft.bs.
[N 3 [ A
X . [ @ @ @
=S S
" .
04D0005
Pre-removal and Post-installation Operation Removal steps
® Removal and instaliation of the Undercover s 1. Eye bolt
® Draining and Supplying of the Engine Oil 2. Gasket
3. Engine oil cooter
4. Clamp
5. Hose clamp
6. Clamp
7. Return hose
8. Feed hose
SERVICE POINT OF REMOVAL E12JBAF
1. REMOVAL OF EYE BOLT

Caution
Be sure to hold the weld nut of the oil cooler while
loosening the eye bolt.
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13-2 FUEL — Specifications
SPECIFICATION

GENERAL SPECIFICATIONS E13CA -
<Carburettor>
Iltems Specifications
Fuel pump
Type Mechanical diaphragm
Driven by Camshaft
Discharge pressure kPa (kg/cm?, psi) | 17 —24 (0.17 —0.24, 2.4 - 3.4)
Carburettor
Type Down-draft, 2-barrel,
Choke type Automatic (wax type)
Identification mode! No. 5ED A
Throttle bore
Primary mm (in.) | 28 (1.1024)
Secondary mm (in.) | 32 (1.2598)
Fuel shut-off solenoid valve ON/OFF type solenoid
Dash pot Controlled vacuum type
<Diesel>
ltems Specifications
Fuel injection pump
Type Distribution type
Rotation direction Clockwise (viewed from driving side)
Injection sequence 1-3-4-2
Plunger diameter mm (in.) | 10 (0.3937)
Governor type All speed
Feed pump type Vane type
Injection nozzle
Nozzle type Throttle type
Holder type Screw-in type
SERVICE SPECIFICATIONS E13C8 - -
<Carburettor>
Items Specifications

Standard value

Choke breaker opening mm (in.) | 1.6—1.8 (0.063 - 0.071)
Fuel shut-off solenoid valve

Solenoid coit resistance [at 20°C (68°F)) Q | Approx. 90
Accelerator cable free play mm (in.) | 1.0 {0.04) or less

Fuel hose insertion distance mm (in.) | 20— 30 (0.8 -1.2)




FUEL - Specifications/Special Tool 13-3

<Dlesel>

ltems

Specifications

Sandard value
Injection pressure kPa (kg/cm?, psi)
Speed sensor resistance kQ
Fuel shut-off solenoid valve resistance Q

[at 20°C (68°F)]
Accelerator cable free play
Fuel hose insertion distance

mm {in.}
mm {in.)

12,000 — 13,000 (120 - 130, 1,707 - 1,849)
1.3-19
8-10

1.0 {0.04} or less
20 -30 (0.8-1.2)

TORQUE SPECIFICATIONS E13CC—
Items Nm kgm ft.Ibs.
Fuel tank mounting bolt 1522 1.5-22 11-15
injection pipe clamp attatching bolt <Diesel> 4-86 04-086 3-4
Injection pipe flare nut <Diesel> 27 -37 2737 17 - 27
Injection pipe lock nut <Diesel> 30-40 3.0-40 22 - 29
Fuel injection pump mounting bolt <Diesel> 20 - 27 20-27 14 - 20
Fuel injection pump mounting nut <Diesel> 16 -22 156-22 11-16
Timing belt upper cover mounting bolt <Diesel> 10-12 1.0-1.2 7-9
Fuel injection pump sprocket <Diesel> 80 - 90 8.0-9.0 58 — 865
Fuel filter bracket mounting bolt <Diesel> 10-13 1.0-13 7-9
Fuel filter bracket mounting nut <Diesel> 11-16 1.1-186 8—11
Injection pump retaining nut to nozzle body <Diesel> 35-40 35-4.0 2628
SEALANT E13CE -
Iltems Specified sealant Remarks
Accelerator cable bracket to floor board 3M ATD Part No. 8513 or equivalent Drying sealant
<R.H. dirve vehicles>
SPECIAL TOOL E13DA_ -

Tool Number Name

Use

MD998388

Injection pump
sprocket puller

Removal of sprocket from drive shaft of injec-
tion pump
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SERVICE ADJUSTMENT PROCEDURES
<CARBURETTOR> E13FCAV

GENERAL INSPECTION
ACCELERATOR CABLE INSPECTION AND ADJUSTMENT

(1) Turn lamps OFF.
Inspect and adjust at no load.

2) Warm engine until stabilized at idle.

3) Confirm idle speed is at prescribed rpm.

4) Stop engine {ignition switch OFF).

5) Confirm there are no sharp bends in accelerator cable.

(6) Check inner cable for correct slack.

(7) If there is too much slack or no slack, adjust play by the
following procedures;

(1) Move the outer casing of accelerator cable to eliminate the
play of inner cable.

{2) Move the outer casing 1 mm (0.04 in.) back toward the
carburettor side to allow slight play for the inner cable.

Standard value : 1.0 mm (0.04 In.) or less

NOTE

If there is excessive play of the accelerator cable, the
vehicle speed drop (“undershoot”) when climbing a slope
will be large.

If there is no play (excessive tension) of the acccelerator
cable, the idling speed will increase.
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AUTO-CHOKE CARBURETTOR APPEARANCE E13FBAO

Choke breaker

Choke breaker

Fast idle 1FU0385

adjusting screw

Depression Choke breaker

delay valve

chamber ——
Fuel shut-off

solenoid )

connector Delay valve Fuel shut-off solenoid valve

Speed adjusting
screw No. 1

Dash pot

Servo valve 1FU0387
D vacuum nipple Mixture adjusting screw
{distributor}
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Depression chamber

3FU244

ACCELERATION PUMP INSPECTION

Pump plunger

Plunger spring

SECONDARY VALVE OPERATION INSPECTION

{1) Disconnect the vacuum hose for secondary valve operation
from the depression chamber of the carburettor. Then connect
a hand vacuum pump to the depression chamber.

{2) Apply 100 mmHg (4 in.Hg) vacuum and make sure this
vacuum is maintained.

(3) While vacuum is being applied, make sure the secondary
throttle valve also becomes completely open when the pri-
mary throttle valve is completely opened.

{4) If the secondary throttle valve does not become completely
open, clean the area around the secondary throttle valve.

Steel ball {outlet) Pump nozzle

Pump arm

Inlet valve

1FU338
Primary throttle valve

{1) Remove the air cleaner cover.

(2) With the choke valve completely opened, make sure that a
strong jet of fuel is sprayed out from the pump nozzle when
the throttle valve is rapidly opened.

(3) If only a weak jet of fuel is sprayed out from the pump nozzle,
clean the fuel path of the carburettor.

NOTE

Any defect in the accelerating pump may cause defective accele-
ration.
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CHOKE VALVE INSPECTION

(1} Remove the air cleaner.
(2) Using your fingers, move the choke valve and check to make
sure the valve is not loose and that it moves smoothly.

If the choke valve is very loose | Replace the float chamber
cover assembly

If the valve does not operate | Clean the area around the
correctly {if the valve is stuck) | choke valve and apply a small
amount of oil to the choke
shaft

FULL-AUTO-CHOKE INSPECTION

Choke pinion
Choke valve

Choke valve Delay valve

\ Choke breaker

| S g
Strangler spring >
Coolant

outlet

Choke set lever Y 3 H .

Fast idle cam Cam

follower

2

1FU478

Primary throttle valve

(1} Remove the air cleaner cover.

(2) Check to make sure the temperature of the engine coolant is
10°C (50°F) or lower.

(3) Follow the procedure in the chart below and inspect the
condition of the choke valve.

| Pro- Inspection condition Normal condition of
cedure choke valve
E 1 Before the engine is | Completely closed
‘ started
; 1FU321 : -
2 After the engine has | Slightly open
| been started [1.6-1.8mm
! {(0.063 — 0.071 in.)]
: 3 While engine is warm- | Choke valve opens as the
ing up engine coolant temperature
rises
4 After engine has been | Completely open.

;
E
i completely warmed up
]
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Choke valve

1FU321

Rod

Bend m{{ g Stretch

Choke breaker

1ELU322

Fast idle
adjusting screw

1FU320

Adjusting S
screw

Cam lever |

Alignment X7 / . mark
-

rk A N L o~

1FU042

CHOKE BREAKER OPENING INSPECTION AND
ADJUSTMENT

(1} Adjust after performing a full-auto-choke inspection.

(2) Close the choke valve slowly with the fingers with the engine
idling. Measure the clearance between the choke valve and
choke bore at the moment the choke valve stops.

Standard value: 1.6 - 1.8 mm (0.063 — 0.071 in.)

(3) If the clearance is not within the standard value range, stop the
engine and adjust the clearance by altering the bend at the tip
of the rod.

(4) Carry out the starting test, and re-adjust if required.

Rod tip Valve opening Conditions

Bend Large Difficult to start.
Tends to stall.

Stretch Small Spark plug tends to
smolder.

FAST IDLING INSPECTION AND ADJUSTMENT

(1) Make sure the engine coolant temperature is 10°C (50°F) or
lower.

{2) Start the engine. While the engine is being warmed up, make
sure that the idling speed of the engine decreases smoothly as
the engine coolant temperature rises, and that the idling speed
stabilizes at the standard value.

(3} If any abnormality is detected during the inspections above,
turn the fast idle adjusting screw and adjust the fast idling
speed.

Adjusting screw Fast idling speed

Turned clockwise idling speed increases

Turned anticlockwise ldling speed decreases
NOTE

If the fast idling speed does not become normal even after
adjustment using the fast idle adjusting screw, perform the
following inspection;

1) With the thermo wax element temperature at 23°C (73°F),
check to make sure the alignment mark (notch) on the cam
lever is aligned with the alignment mark (punch mark) on
the cam follower. The above alignment marks are correctly
adjusted before the unit leaves the factory. Do not change
the location of these marks.

Condition of alignment marks
when thermo wax element Fast idling speed
temperature is 23° {73°F).

Aligned Normal

Not aligned Defective

(2! If the alignment marks are not aligned, turn the adjusting
screw until the alignment marks become aligned.
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6EMO069

Nipple B (Black}

3EM052

1FU484

1FU480

CHOKE BREAKER DELAY VALVE INSPECTION

(1) Connect a hand vacuum pump to the black nipple of the delay
valve.

(2) Cover the other nipple with your finger and apply 500 mmHg
(19.7 in.Hg) vacuum. Check to make sure this vacuum is

maintained.
(3) Check to make sure this vacuum leaks out gradually when the
finger covering the other nipple is removed.

(4) Disconnect the hand vacuum pump from the black nipple and
re-connect the vacuum pump to the other nipple.

(5) Check to make sure vacuum leaks out immediately when
vacuumn is applied.

FUEL SHUT-OFF SOLENOID VALVE INSPECTION

OPERATING INSPECTION

(1) With a sound scope applied to the fuel shut-off solenoid valve,
switch on the ignition switch and check to make sure the valve
can be heard operating.

(2) Start the engine. With the engine idling, check to make sure
the engine stalls when the connector of the fuel shut-off
solenoid valve is disconnected.

COIL RESISTANCE INSPECTION

Measure the coil resistance of the fuel shut-off solenoid valve.
Standard value: approximately 90 Q [at 20°C (68°F)]

SERVO VALVE INSPECTION

NOTE
When removing the vacuum hose, mark it so that it may be

replaced to its original position.

(1) Remove the servo valve.
{2) Connect the hand vacuum pump to the blue servo valve

nipple.

(3) Create an 82 kPa (0.82 kg/cm?, 11.7 psi) vacuum, and confirm
that the seal is maintained.

(4) Blow air in lightly from the black nipple and check air flow.
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3FU0013

Hand vacuum pump vacuum Normal state

570 mmHg (22.44 in.Hg) or less Air flows through.

600 mmHg {23.62 in.Hg) or more Air does not flow
through.

IDLE COMPENSATOR INSPECTION

(1) Disconnect the air hose from the intake manifold or the idle
compensator nipple located under the carburettor, and con-
nect a hand vacuum pump to the air hose.

(2) Apply vacuum and check the air-tightness of the air bleed

valve.
Air bleed valve temperature Normal condition
50°C (122°F) or lower Vacuum is maintained.
60°C (140°F) or higher Vacuum leaks out.
NOTE

If required, cool valve by blowing compressed air or warm it
with a hair dryer.




FUEL - Service Adjustment Procedures <Diesel> 13-11

SERVICE ADJUSTMENT PROCEDURES
<DIESEL> ErsrcAw

GENERAL INSPECTION
ACCELERATOR CABLE INSPECTION AND ADJUSTMENT

| {1) Warm engine until stabilized at idle.

| (2) Confirm idle speed is at prescribed rpm.

(3) Stop engine (ignition switch OFF).

(4) Confirm there are no sharp bends in accelerator cable.
(5) Check inner cable for correct slack.

{6) If there is too much sfack or no slack, adjust play by the
following procedures.
(@ Loosen adjusting nut so that throttle lever is free.
(2 Tighten adjusting nut until throttle lever just starts
moving, and lock with lock nut.

Standard value: 1.0 mm {0.04 in.) or less

NOTE
Bl if th_ere is excessive play of the accelerator cable, the
‘ o @ A AN vehicle speed drop (“undershoot”) when climbing a
e Ry 0300012 slope will be large.

If there is no play (excessive tension) of the accelerator
cable, the idling speed will increase.

@ After adjusting, confirm that throttle lever fully opens
and closes by operating pedal.

AIR BLEED FROM FUEL LINE E13FSAC
Evacuate air after following services.

® When fuel is drained and re-filled for service.
e When fuel filter is replaced.
® When main fuel line is removed.

(1) Loosen fuel filter air plug.

(2) Place rags around air plug hole. Operate hand pump
repeatedly untii no bubbles come from plug hole. Tighten
air plug.

{3) Repeat until hand pump operation becomes stiff.

i I WATER BLEED FROM FUEL FILTER E13FVAC
< Water is in the filter when fuel filter indicator lights. Evacuate
| y water by the following procedures.

s Water 03A01163

(1) Loosen water level sensor.
(2) Place rags around water level sensor. Drain water with
hand pump. Finger-tighten water level sensor.

level sensor

WS
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solenoid valve
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‘ -

DFU0613

01R0528

FUEL SHUT-OFF SOLENOID VALVE INSPECT!QXI}IM
OPERATING INSPECTION

With a sound scope applied to the fuel shut-off solenoid valve,
switch on the ignition switch and check to make sure the valve can
be heard operating.

COIL RESISTANCE INSPECTION

Measure the resistance between the fuel shut-off solenoid valve
terminal and the body of the injection pump.

Standard value: 8 - 10 Q [at 20°C {68°F)]

INJECTION NOZZLE INSPECTION AND ADJUST-
MENT

Caution
Never touch the mist sprayed out from the injection nozzle.

INJECTION STARTING PRESSURE INSPECTION

(1) Connect a nozzle tester to the injection nozzle.
{2) Move the lever of the nozzle tester and release any air by

(3)

spraying out mist two or three times.

Press down slowly on the lever of the nozzle tester and read
the value indicated on the pressure gauge at the point where
the needle of the pressure gauge drops suddenly after rising
slowly.

Standard value: <Starting Pressure>
12,000 — 13,000 kPa
(120 — 130 kg/cm?,
1,707 — 1,849 psi.)

If the injection starting pressure is not within the standard
range specified above, disassemble and wash the nozzle
holder. Then, change the shim thickness and adjust the
injection starting pressure.

NOTE

1. There are ten different adjusting shims of varied thick-
nesses from 0.10 - 0.8mm (0.0039 —0.0315 in.} thick-
ness.

2. When shim thickness is increased by 0.1mm (0.004 in.),

the injection starting pressure shall increase by 2,400 kPa,

(24 kg/cm?, 341 psi).
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Spray angle too wide Uneven spray
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Intermittent spray

UL

—

fll

i

DFU100

01R0531

Vi
V

DFU0068

SPRAY INSPECTION

(1) Move the lever of the nozzle tester rapidly over a short
distance (four to six times per second) so that a spray is
continuously ejected. Check to make sure that the shape of
this spray is a straight, even, thin cylinder (0° spray angle, and
15° spray angle for vehicles for Switzerland and Austria). The
shapes illustrated at left are examples of flawed spray shapes.

(2) Check to be sure no fuel drips out of the nozzle after a spray
is ejected.

(3) If the spray is faulty, disassemble and wash the injection
nozzle and then re-inspect the spray. Or, replace the injection
nozzle.

NOZZLE OIL-TIGHTNESS INSPECTION

(1) Press down slowly on the lever of the nozzle tester. After
maintaining the pressure inside the nozzle (pressure indicated
by the pressure gauge) at 10,000 — 11,000 kPa (100 - 110
kg/cm?, 1,422 — 1,565 psi) for approximately ten seconds;
check to make sure no fuel is leaking from the nozzle.

(2) If the nozzle is found to be defective (if fuel leaks out) during
the inspection above, disassemble and wash the injection
nozzle and then re-inspect the nozzle. Or, replace the injection
nozzle.
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FUEL — Service Adjustment Procedures <Diesel>

Deep socket
wrench

DFU635

— Plunger
-—I— Nozzle tip

)]
~

DFU034

Deep socket
wrench

DFU635

<SERVICE POINTS OF DISASSEMBLING , INSPECTING AND
REASSEMBLING THE NOZZLE HOLDER>

Retaining nut
Nozzle tip
Distance piece
Retaining pin
Pressure spring
Shim

Nozzle holder body

Nook,kwNn -

RETAINING NUT DISASSEMBLY

(1) After applying a piece of protective metal to the retaining nut,
secure the retaining nut with a vise.

{2) While holding the retaining nut in position with an offset
wrench, use a deep socket wrench and loosen the body of the
nozzle holder.

INSPECTION
Nozzle Tip

{1) Check to make sure there is no carbon adhering to the nozzle
tip.
Caution
Remove any carbon deposit from the nozzle tip with a
piece of wood etc. After washing each part with wash-
ing oil (gasoline), soak the parts in diesel fuel. Be es-
pecially careful not to damage the needle valve of the
nozzle tip.

(2} With the nozzle tip soaked in diesel fuel, check to make sure
the plunger of the nozzie tip slides smoothly. If the plunger
does not slide smoothly, replace the nozzle tip. When replac-
ing the nozzle tip with a new unit, be sure to wipe off the
rust-preventing oil completely using clean diesel fuel.

(3) Check the area of the nozzle tip marked "A” in the illustration
for any deformation or damage. If there is any deformation or
damage, replace the nozzle tip.

Distance Piece

Apply red lead primer and check the bite of the nozzle holder body.
Pressure Spring

Check the pressure spring for settling or damage.

RETAINING NUT ASSEMBLY

(1) Using your hand, tighten the body of the nozzle holder as
securely as possible.

(2) After applying a piece of protective metal to the retaining nut,
secure the retaining nut with a vise.

(3) While holding the retaining nut in position with an offset
wrench, use a deep socket wrench and tighten the body of the
nozzle holder by applying the torque specified below.

Tightening torque: 35 -40 Nm
(3.5-4.0 kgm, 26 — 28 ft.Ibs.)
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DFU0007

SPEED SENSOR INSPECTION

Using a circuit tester, measure the resistance of the speed sensor.
Standard value: 1.3 -1.9 kQ
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FUEL — Fuel Injection Pump <Diesel>

FUEL INJECTION PUMP <DIESEL>
REMOVAL AND INSTALLATION

Pre-removal Operation
® Draining of Coolant (Refer to GRQUP
14 — Service Adjustment Procedures.)

4.6 Nm
0.4 - 0.6 kgm
3 -4 ft.lbs,

27 - 37 Nm
2.7-3.7 kgm
17 - 27 ft.lbs.

Post-installation Operation

® Supplying of Coolant (Refer to GROUP
14 — Service Adjustment Procedures.)

® Engine Adjustment (Refer to GROUP
11 — Service Adjustment Procedures.)

® Air Bleed from Fuel Line
{Refer to P. 13-11))

30 - 40 Nm
3.0 - 4.0 kgm
22 - 29 ftibs.

E13MA - -

27 -37 Nm
2.7 - 3.7 kgm
17 - 27 ft.Ibs.

S~
20-27 Nm
2.0-27 kgm
14 - 20 ft.Ibs.
15~ 22 Nm
1.5-2.2 kgm
11 - 16 ft.ibs.

1

2

3
a.

- 5
- 6.

- 7

8

- 9

10

11

goo._ 9Sot)Nl:“m 12
58— 65 ft.Ibs. :: »e ]2

03D0020

Removal steps

. Connection for fuel injection pump
. Fuel hose
. Connection for accelerator cable

Clamp

. Injection pipe

Nut

. Fuel return pipe

. Fuel return pipe gasket

. Fuel injection nozzle

. Holder gasket

. Nozzle gasket

. Timing belt upper cover

. Fuel injection pump sprocket
. Fuel injection pump
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e
Nut Fuel return
pipe

01R0532

0380012

SERVICE POINTS OF REMOVAL E13NBAG
5. DISCONNECTION OF INJECTION PIPE

When loosening nuts at both ends of injection pipe, hold the
other side (pump side : delivery holder, nozzle side : nozzle
holder} with wrench and loosen nut.

6. REMOVAL OF NUT/7. FUEL RETURN PIPE

{1) While using a spanner or similar tool to hold the hexagonal
nut of the fuel return pipe, remove the nut.

Caution

if an attempt is made to loosen the nut without first
holding the fuel return pipe, the pipe may be broken
or otherwise damaged.

{2) Disconnect the fuel return pipe.

9. REMOVAL OF FUEL INJECTION NOZZLE

Caution

1. Make a mark on the removed injection nozzle (the
cylinder No.).

2. Use a cap to prevent foreign material, etc. from en-
tering the injection nozzle hole.

13. REMOVAL OF FUEL INJECTION PUMP SPROCKET

(1) Turn crankshaft and set No.1 cylinder at full compression
stroke. {TDC)

(2) Adjust belt tensioner so that timing belt is completely
loose.

(3) Remove sprocket installing nut and remove sprocket from
pump drive shaft with special tool.

Caution
Do not hit pump drive shaft with hammer etc.

{(4) Leave sprocket with timing belt attached in timing belt
lower cover.
Caution
1. Be careful not to exert excessive force (twist or

bend} on timing belt.
2. Do not turn crankshaft after removal.
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14. REMOVAL OF FUEL INJECTION PUMP

Caution

When holding injection pump, do not allow to dangle
by holding accelerator lever or fast idle lever. Do not
remove these levers. Removal will cause injection pump
malfunction.

SERVICE POINTS OF INSTALLATION E13MDAB
13. INSTALLATION OF FUEL INJECTION PUMP SPROCKET

When installing sprocket to injection pump, confirm timing
marks are aligned and tighten nut to specified torque.

/ ¢ J | 5 7
D)
vN‘on T.D.C. pGE0O1IO
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FUEL TANK E130A - -
REMOVAL AND INSTALLATION

Post-installation Operation
® Supplying of the Fuel

15-22 Nm
1.5-2.2 kgm
11 - 15 ft.lbs.

0300013

Removal steps ‘
. Fuel gauge unit connector 11. Fuel tank

1
2. Fuel filler cap 12. Separator tank”
3. Drain plug 13. Fuel gauge unit
4. Leveling hose
»4 5 Main hose NOTE
»@ 6. Return hose *: <Petroi-powered vehicles>
»4 7. Vapor hose
8. Fuel check valve
»e 9. Vapor hose
»@10. Two-way valve
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FUEL — Fuel Tank

Outlet side H | inlet side

01W638

Body side

Tank side

D03041

03F007

INSPECTION E13GCAJ
CHECKING TWO-WAY VALVE

Connect a hand vacuum pump at the inlet side or outlet side. The
valve is OK if, when a vacuum is applied, a vacuum is maintained
for a short time and then air passes through.

SERVICE POINTS OF INSTALLATION E13GDAW
10. INSTALLATION OF TWO-WAY VALVE

Install so that the two-way valve is facing in the direction
shown in the figure.

9./7. CONNECTION OF VAPOR HOSE/6. RETURN HOSE/S.
MAIN HOSE

When attaching the fuel hose to the pipe, be sure that the
hose is attached as shown in the illustration.

Standard value: 20 ~30 mm (0.8-1.2 in.)
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| FUEL LINE e
p REMOVAL AND INSTALLATION

<Petrol-powered vehicles>

5 2

® ()
5 4
: 0300014
|
| 6
|
|
i
g 1. Main hose »«5 Return hose
E 2. Return hose 6. Main pipe
3. Fuel strainer 7. Return pipe
| ®»« 4. Main hose
|
|
|

INSPECTION E13KCAC

CHECKING OF FUEL STRAINER

If the fuel strainer traps a small amount of dust and water, place
the outlet down and apply compressed air into the inlet.

SERVICE POINTS OF INSTALLATION E13KDAWa
5. INSTALLATION OF RETURN HOSE/4. MAIN HOSE

(1) If the fuel pipe has a stepped part, connect the fuel hose
to the pipe securely, up to the stepped part, as shown in
the figure.

(2) If the fuel pipe does not have a stepped part, connect the
fuel hose to the pipe securely, so that it is the standard
value.

' Standard value: 20 -30 mm (0.8 -1.2 in.)
03F007

03F008
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REMOVAL AND INSTALLATION E13KA-1

<Diesel-powered vehicles>

10-13 Nm 11-16 Nm
1.0-1.3 kgm 1.1-1.6 kgm
7 -9 ft.lbs. 8- 11 ftibs.

03D0015

1. Main hose 7. SelfHocking nut
2. Return hose 8. Fuel filter bracket
3. Water level sensor connector 9. Main hose (Refer to P. 13-20.)
4. Fuel filter cartridge 10. Main hose (Refer to P. 13-20.)
5. Fuel filter pump 11. Return hose (Refer to P. 13-20.)
6. Air plug
INSPECTION E13KCAQa

CHECKING OF WATER LEVEL SENSOR

{1) Connect the water level sensor to the connector of the
vehicle.

{2) Check to make sure that the warning lamp illuminates when
the ignition switch is turned to the ON position.

(3) If it does not illuminate, replace the warning lamp bulb, or
check the diode.

{4) Check to make sure that the warning lamp ceases to illumi-
nate when the engine is started.

16W521
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: (5) If the warning lamp does not cease to illuminate, move the
| float up and down, and check to make sure that the lamp
§ flashes on and off.

FUEL FILTER REPLACEMENT E13KDAYa
(1) Remove the fuel filler cap to lower the pressure in the fuel
tank.

|
l

;

| (2) Disconnect the water level sensor connector.

| (3) Remove the fuel filter cartridge from the fuel filter pump body
! by turning with hand.
|
;

(4) Disconnect the main hoses from the fuel filter pump.
5) Remove the fuel filter pump.
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ACCELERATOR CABLE AND PEDAL
REMOVAL AND INSTALLATION <L.H. drive vehicles>

E130A — -

Pre-removal Operation
o Removal of the Air Cleaner
< Petrol-powered vehicles>

Post-installation Operation
¢ |nstallation of the Air Cleaner
< Petrol-powered vehicles>
e Adjustment of the Accelerator Cable

07D508

<Petrol-powered vehicles>

Accelerator cable removal steps

1. Adjusting nut

2. Accelerator cable connection
(Engine compartment side)

3. Pedal support

4. Accelerator cable connection
(Pedal side)

Accelerator pedal removal steps

3. Pedal support

5. Accelerator pedal
6. Spring

7. Lever

03D0016
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REMOVAL AND INSTALLATION <R.H. drive vehicles> E130A-1

Pre-removal Operation
e Removal of the Air Cleaner
<Petrol-powered vehicles>

¢ Installation of the Air Cleaner
<Petrol-powered vehicles>

i

g

| Post-installation Operation

:

‘ & Adjustment of the Accelerator Cable

D07508

Adhesive: 3M ATD Part No. 8513
or equivalent

<Petrol-powered vehicles>

Accelerator cable removal steps

1. Adjusting nut

2. Accelerator cable connection
{Engine compartment side}

3. Accelerator cable connection

2 {Pedal side)

Accelerator pedal removal steps

Pedal support
Snap ring
Bearing

Pedal arm
Peda! pad
Bearing
Spring

0300017

SwoNO ok
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IDLE CONTROL CABLE <Diesel>
REMOVAL AND INSTALLATION Erva -~

Post-Installation Operation
® Adjustment of Idle Control Cable

ﬁ
- —7
Removal steps T /

1. Nut )
@2  |dle control cable f_/

3. Knob 4
4. Cable bracket _//

0300018

SERVICE POINTS OF INSTALLATION E13VDAA
2. INSTALLATION OF IDLE CONTROL CABLE

Pull the knob out to its farmost position and tighten the nut
while turning the knob 90° clockwise.

03DC019
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COOLING - Specifications

SPECIFICATIONS
GENERAL SPECIFICATIONS

E14CA - -
ltems Specifications
Cooling method Water-cooled, pressurized, forced circulation
Radiator
Type Pressurized corrugated fin type
Performance kJ/h (kcalh, B.T.U./h)
<4G32> 113,442 (27,100, 107,540)
<4D56> 149,023 (35,600, 141,270)
Thermostat
Type
<4G32> Wax type with jiggle valve
<4D56> Wax type
Fan clutch
Type
<4G32> Thermo type with spiral type bimetal
<4D56> Thermo type with plate type bimetal
Water pump
Type Impeller of centrifugal type
Engine coolant temperature gauge unit
Type Thermistor type
SERVICE SPECIFICATIONS E14CB -
tems Specifications
Standard value
Range of coolant antifreeze concentration % | 3060
Engine coolant temperature gauge unit
<4G32>
At 70°C {158°F) Q | 104£135
<4D56>
Element A (for engine coolant temperature gauge)
At 70°C (158°F) Q| 104£135
Element B (for engine control)
At 20°C (68°F) kQ | 3.26+0.33
At 80°C (176°F) Q | 300
TORQUE SPECIFICATIONS E146C - -
tems Nm kgm ft.ibs.
Cooling fan attaching bolt 10-12 1.0-1.2 7-9
Fan clutch attaching bolt 10-12 1.0-1.2 7-9
Timing belt cover attaching bolt 10-12 1.0-12 7-9
Crankshaft pulley attaching bolit
<4G32> 15-18 1.5-18 11-13
<4D56> 170 - 190 17 -19 123 - 137




COOLING - Specifications/Service Adjustment Procedures 14-3

ltems Nm kgm ft.lbs.
Water pump attaching bolt
Bolt head mark “4T” 12-15 1.2-15 9-11
Boit head mark "7T" 20 —-27 20-27 14-19
Water inlet fitting attaching boit 10-13 1.0-1.3 7-9
Engine coolant temperature gauge unit 10-12 1.0-1.2 7-9
LUBRICANTS E14CD - -
Quantity*
ltems Recommended antifreeze
It U.S.gts. Imp.gts.
Engine cool | HIGH QUALITY ETHYLENE GLYCOL ANTI- | <4G32> 7.1 75 6.2
ant FREEZE COOLANT
<4D56> 8.1 8.6 7.1
NOTE

*Quantity includes 0.65 liters {0.69 U.S. gts., 0.57 Imp.qts.) reserve tank capacity.
SEALANT AND ADHESIVE

E14CE — -

ltems Specified sealant and adhesive Remarks
Engine coolant temperature <4G32> | 3M ATD Part No. 8660 or equivalent Drying sealant
gauge unit

<4D56> | 3M Nut Locking Part No.4171 or equivalent | Semi-drying sealant

~04R0016

SERVICE ADJUSTMENT RPOCEDURES
ENGINE COOLANT LEAK CHECK E14FAAB

1. Confirm that the coolant level is up to the filler neck. Install a
radiator cap tester and apply 160 kPa (1.6 kg/cm?, 23 psi)
pressure, and then check for leakage from the radiator hose or
connections.

Caution

1. Be sure to completely clean away any moist the
places checked.

2. When the tester Is taken out, be careful not to spill
any coolant from it.

3. Be careful, when installing and removing the tester
and when testing, not to deform the filler neck of
the radiator.

2. If there is leakage, repair or replace the appropriate part.

RADIATOR CAP VALVE-OPENING PRESSURE

CHECKE E14FBAC
Refer to GROUP 11 — Engine Adjustment.
ENGINE COOLANT REPLACEMENT E14FCAO

Recommended antifreeze:
HIGH QUALITY ETHYLENE GLYCOL ANTIFREEZE COOLANT
Quantity lit. {U.S.qts., Imp.qts.)

<4G32> 7.1 (7.5, 6.2)
<4D56> 8.1 (86, 7.1)
NOTE

For Norway, the non-amine type of antifreeze should be used.
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COOLING - Service Adjustment Procedures

04R0017

CONCENTRATION MEASUREMENT

1.

2.

E14FDAA

Measure the specific gravity of the coolant with a

hydrometer.

Measure the coolant temperature, and calculate the con-
centration from the relation between the specific gravity
and temperature, using the following table for reference.

RELATIONSHIP BETWEEN ANTIFREEZE CONCENTRATION AND SPECIFIC GRAVITY

Coolant temperature °C (°F) and specific gravity Freezing Safe operating Coolant
| . temperature temperature concentration

10(60) | 20(68) | 30(86) | 40(104) | 50(122) °C{°F) °C (°F) (Specific volume)
1.054 1.050 1.046 1.042 | 1.036 A1”6(3.2) -11{12.2) 30%
1.063 1.058 1.054 1.049 1.044 —20_.&—4) " -15(5) 35%

1.071 " 1.067 1.062 1.057> 1.052 —25(—13-) —20(-4) 40%
1.079 1.074 1.069 1‘0611 1.058 -30(-22) - 2“5 (—13) 45%

1.087 1.082 1.076 1.070 1.064 —36(—-32.8) -31(-23.8) " 50%

1.095 | 1.090 1.084 1.077 ” 1.070 —42{-44) ” 437(—35) 55%

1.103 ;|.098 ! 1.092 1.084 1.076 —50(—58) —45{-49) 60% e

Example:

How to obtain safe operating temperature of coolant-antifreeze mixture

The safe operating temperature is down to — 15°C (5°F) when the measured specific gravity is 1.058 at the
coolant temperature of 20°C (68°F).

RECOMMENDED ANTIFREEZE

Antifreeze

Aliowable concentration

HIGH QUALITY ETHYLENE GLYCOL ANTIFREEZE COOLANT

l

i 30-60 %

Caution
If the concentration of the antifreeze is below 30 %, the anti-corrosion property will be adversely af-
fected. In addition, if the concentration is above 60 %, both the anti-freezing and engine cooling proper-
ties will decrease, affecting the engine adversely. For these reasons, be sure to maintain the concentra-
tion level within the specifled range.
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RADIATOR
REMOVAL AND INSTALLATION 3 © EM0A--
<4G32> <4I$>/_<
04D0008B
Removal steps
1. Radiator cap
2. Drain plug
3. Overflow tube
4. Reserve tank
- - - 5. Radiator upper hose
Pre-removal and Post-installation Operation 6. Radiator lower hose
e Draining and Supplying of the Engine Coolant 7’ Radiator shroud
8. Radiator
COOLING FAN
REMOVAL AND INSTALLATION 1A -

Removal steps

1. Cooling fan
2. Fan clutch

04D0015
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WATER PUMP<4G32>

REMOVAL AND INSTALLATION E14MA - A
Pre-removal Operation Post-installation Operation
® Draining of the Engine Coolant ¢ Adjustment of Alternator Drive Belt

(Refer to GROUP 11 — Engine
Adjustment.)
¢ Supplying of the Engine Coolant

10-12 Nm
1.0 - 1.2 kgm
7 -9 ft.lbs.

10-12 Nm

04D0007

15-18 Nm
1.5 - 1.8 kgm
11-13 ft.Ibs.
Removal steps
1. Cooling fan and fan clutch assembly
2. Alternator drive belt
3. Water pump pulley
4. Crank shaft pulley
5. Timing belt upper cover
6. Timing belt lower cover
n 7. Timing belt
{Refer to GROUP 11 —Timing Belt)
8. Radiator lower hose connection
04Doo 9. Heater hose connection
Water pump kit 10. Water pump
11. Water pump gasket
Symboi Har(dl_?::; ;aatig))ow dx€¢ mm (in.) Torgque Nm (kgm, ft.lbs.)
A 7T 8x70 (0.31%2.76) 2027 (2.0-2.7, 14— 19) ,,Td
X . .
i a7 BX55 1031x2.17) 12-15 (12~ 15, 9-11) Indication for
C 8x28 {0.31x1.10) hardness category 0410025




COOLING - Water Pump<4D56>

14-7

WATER PUMP<4D56>
REMOVAL AND INSTALLATION

Pre-removal Operation
® Drainage of Engine Coolant

Post-installation Operation

® Adjustment of Alternator Drive Belt

(Refer to GROUP 11 —Engine
Adjustment.)

® Supplying of the Engine Coolant

% \
\\

)

Removal steps

E14MA - B

0400009

- 1. Cooling fan and fan clutch assembiy
<?’10_ 12 Nm  170-190 Nm 2. Alternator drive beit
1.0- 1.2 kgm :;3_ 123'519;‘:“3 3. Water pump puliey
7-9 ftibs. - <8 4. Crank shaft pulley
5. Timing belt upper cover
6. Timing beit lower cover
10 7. Timing belt {Refer to GROUP 11 —
Timing belt and Timing Belt B.)
8. Radiator lower hose connection
9. Water inlet fitting
10. Water inlet fitting gasket
11. Thermostat
12. Water pipe connection
. 13. Water pump
04D0010 14. Water pump gasket
Water pump kit »€15. Water pipe O-ring
Symbo! Ha“?('gngj Category dxe mm fin.) Torque Nm (kgm, ft.bs.)
2N .
A at 8x40 (0.31x157) 12-15{1.2-15, 9-11) @ @ *;]‘_t
B 7T 8x70 {0.31x2.76) 20-27 (20-1.7, 14-19) v
indication for
c 4T 8x25 (0.31x0.98) {915 {.2=15, G=19) |hawiness calegony

04U0025

O-ring
Water pipe

04B0009

SERVICE POINTS OF INSTALLATION
15. INSTALLATION OF WATER PIPE O-RING

E14MDBA

Fit water pipe O-ring in the groove provided at water pipe end,
wet the periphery of water pipe O-ring and insert water pipe.

Caution

1. Do not apply oil and grease to water pipe O-ring.
2. Keep the water pipe connections free of sand, dust,

etc.

3. Insert water pipe until its end bottoms.




14-8 COOLING - Engine Coolant Temperature Gauge Unit
ENGINE COOLANT TEMPERATURE GAUGE UNIT

REMOVAL AND INSTALLATION E14UA - -
<4G32> <4D56>
10-12 Nm
1 it m

1. Engine coolant temperature gauge unit =l

., o)
Pre-removal and Post-installation Operation s
® Draining and Supplying of the Engine Coolant S

0400006

Sealant:
<4G32> 3M ATD Part No. 8660 or equivalent
<4D56> 3M Nut Locking Part No. 4171 or equivalent

<4G32> INSPECTION E14UCAN
Standard value
<4G32>
At 70°C (158°F) 104+135 Q
<4D56>>
Element A (for engine coolant temperature gauge)
At 70°C (158°F) 104+13.5 Q
Element B (for engine control)
At 20°C (68°F) 3.25+0.33 kQ
At 80°C (176°F) 300 O

D4DDDI3

04G0063
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15-2 H INTAKE AND EXHAUST - Specifications

SPECIFICATIONS
TORQUE SPECIFICATIONS E15CC -
[tems Nm kgm ft.lbs.
Exhaust manifold to front exhaust pipe
<Petrol-powered vehicles> 15-20 1.5-20 11-15
<Diesel-powered vehicles> 30-40 3.0-4.0 22-29
Front exhaust pipe to exhaust pipe mounting bracket 20 -30 20-30 1522
Front exhaust pipe to main muffler 20-30 20-30 15 -22
Main muffler to hanger 7-10 0.7-1.0 b7




INTAKE AND EXHAUST - Exhaust Pipes and Mufflers 15-3

EXHAUST PIPES AND MUFFLERS
REMOVAL AND INSTALLATION E15RA - -

<Petrol-powered vehicles>
7-10 Nm

7-10 Nm 0.7 - 1.0 kgm
0.7-1.0kgm 5_7 ft.lbs.
5-7 ftlbs.

20 - 30 Nm
20-3.0 kgm

20 — 30 Nm
15 — 22 ft.lbs. 2.0 3.0 kgm

15 - 22 ft.Ibs.

15-20 Nm 1
1.5-2.0 kgm
10 - 15 ft.Ibs. 05D0004

<Diesel-powered vehicles>

20 -30 Nm
2.0 - 3.0 kgm 20 - 30 Nm
15 - 22 ft.lbs. 2.0 - 3.0 kgm

15 - 22 ft.Ibs.

//‘ 1 05D0003
5
LN
Removal steps

30-40 Nm ,
3.0-4.0 kgm »a 1. Front exhaust pipe
22 - 29 ft.lbs. 2. Hanger

®@3. Main muffier
4. Self-locking nut
5. Spring

INSPECTION EVSRCAA
® (Check the mufflers and pipes for corrosion or damage.

® Check rubber hangers for deterioration or damage.

e Check for gas leakage from mufflers or pipes.

SERVICE POINTS OF INSTALLATION E1SRDAD
3. INSTALLATION OF MAIN MUFFLER/1.FRONT EXHAUST
PIPE

After fully tightening front exhaust pipe and main muffler,
check to be sure there is no contact with the chassis at any
place and there is no twisted hanger.



NOTES
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CHARGING SYSTEM

SPECIFICATIONS
GENERAL SPECIFICATIONS E168A -
ALTERNATOR
items <4G32> <4D56>
Type Battery voltage sensing Battery voltage sensing
Identification No. A2T02671 A2702084
Rated output VIA | 12/40 12/50
Voltage regulator Electronic built-in type Electronic built-in type
SERVICE SPECIFICATIONS E16BB - -
ALTERNATOR
ltems Specifications
Standard value
Voltage drop of alternator outlet line V|02 or less
Regulated voltage %
Ambient temperature at voltage regulator
—20°C (- 4°F) 142-15.4
20°C (68°F) 13.9-14.8
60°C (140°F) 134-1486
80°C (176°F) 13.1-145
Limit
QOutput current 70% of nominal output current
TORQUE SPECIFICATIONS E16BC -
ltems Nm kgm ft.lbs.
Alternator brace bolt 12-15 1.2-15 g-1
Alternator support nut 20-25 20-25 14-18
Oil tube eye bolt 14-19 1.4-19 10-14
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SPECIAL TOOL EreeF.
Tool Number Name Use
MD998467 Alternator harness Checking the aiternator (S terminal voitage)
connector
SERVICE ADJUSTMENT PROCEDURES E16BGAC

INSPECTION

Check the following items before inspecting the
voltage regulator adjusting voltage and the alterna-
tor output current.

(1) Installation of alternator

2) Alternator drive belt tension

3) Battery specific gravity and voltage

4) Fusible link

5) Abnormal noise from alternator during operation

NOTE

1. Use a fully charged battery to obtain the
standard value.

2. To check the alternator belt and battery,
refer to GROUP 11 — Engine Adjustment.

VOLTAGE DROP TEST OF ALTERNATOR
OUTPUT WIRE

The potential-fall method determines if the wiring,
including the fusible link, between the alternator
“B" terminal and battery (+) terminal is adequate or
not.

(
{
{
{

Altemator Terminal B

PREPARATION

(1) Turn the ignition switch "OFF”.

(2) Remove the battery earth cable.

(3) Disconnect the alternator output line from the
alternator "B” terminal.

(4) Connect 0 to 100A test DC ammeter in series
between “B" terminal and the removed output
line. Connect the {+) lead wire of the ammeter
to the “B” terminal and the (-} lead wire to the
removed output line.

NOTE

Use a magnetic flux ammeter which does not
require removal of the harness.

When checking a vehicle which may have
output current drop due to an incomplete "B”
terminal connection, the sudden connection of a
test ammeter loosening the "B” terminal may
prevent the problem from being discovered due
to completion of the connection.

(5) Connect a digital voltmeter to the alternator “B”
terminal and battery {+) terminal. Connect the
(+) lead wire of the voltmeter to the “B”
terminal and the {-) lead wire to the battery (+)
terminai.

\t] Voltmeter

01L0571
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(6) Connect the battery earth cable.
TEST

(1) Start the engine.

(2) Adjust the engine speed until the ammeter
indicates 20A. {If the current is not 20A, turn on
the position lamps to adjust.) Read the value on
the voltmeter.

RESULT

(1) Check that the value on voltmeter is within the
standard value range.

Standard value: 0.2 V or less

{2) When the value is larger than the standard vaiue
range, check for defective wiring between the
alternator “B” terminal, fusible link, and battery
(+) terminal. Repair loose contacts or discolored
wires due to an overheated harness. Recheck.

(3) After testing, turn off lamps and turn the ignition
switch OFF.

{4} Remove the battery earth cable.

{5) Remove the ammeter and voltmeter.

(6) Connect the alternator output line to the alterna-
tor "B” terminal.

(7) Connect the battery earth cable.

g Load

Charge warning lamp

AN
Ignition
B @ j"-v ® switch Relay with diode
Battery
Voltmeter Amperemeter

16P0482

OUTPUT CURRENT TEST

This test determines whether the alternator outputs
current equivalent to the nominal output.

PREPARATION

{1} Check the following items before testing. Repair
if necessary.
(a) Check that the battery is in good condition.

NOTE

The battery to be used for this test should be
slightly discharged.

A fully charged battery may not provide
correct results due to insufficient load.

(b} Check the alternator drive belt tension.
(2) Turn the ignition switch OFF.
{3) Remove the battery earth cable.
(4) Remove the alternator output line from the
alternator “B” terminal.

(5) Connect 0 to 100A test ammeter DC between
“B” terminal and the removed output line in
series.

Connect (+} lead wire to “B” terminal and ()
lead wire to the removed output line.

NOTE
Lock all high voltage connections firmly with
nuts and bolts. Do not hold with a clip.

(6) Connect 0 to 20V test voltmeter between the
“B” terminal and earth.
Connect the voltmeter (+) lead wire to the
alternator "B” terminal and (-) lead wire to
earth.

(7) Set up an engine tachometer.
Connect the battery earth cable.

(8) Keep the engine hood: open.
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TEST

(1)

(2)
(3)

Check that the readings of the voltmeter and
battery are the same.

OV is caused by a disconnected wire between
the alternator “B"” terminal and battery (+), a
blown fusible link, or a defective earth.

With the headlamp switch ON, start the engine.
Set the headlamps at high beam and the heater
blower switch at HIGH. Increase the engine
speed to 2,500 r/min. and read the maximum
output current on the ammeter.

NOTE
Read the maximum value quickly, as the
charged current drops rapidly.

RESULT

(1)

(5)

The value on the ammeter should be over the
limit value. If the value is under the limit and the
alternator outlet wiring [between alternator "B"
terminal and battery (+) terminal] is normal,
remove the alternator for inspection.

Output current
Limit: 70% of nominal output current

NOTE

1. The nominal output current value is indicated
on a plate on the alternator.

2. The output current changes with the load

level and the aiternator temperature.
When the load 1s small, the specified output
current may not be obtained even though
the alternator is normal. In this case, turmn on
the headlamps to discharge the battery, or
use another vehicle’'s lamps to increase the
load for recheck.
The specified value may not be obtained if
the alternator or the ambient temperature is
high. Allow the alternator to cool, and
recheck.

After the output current test, lower the engine
speed to idle. Turn the ignition switch OFF.
Remove the battery earth cable.

Remove the ammeter, voltmeter and the engine
tachometer.

Connect an alternator output line to the alterna-
tor “B” terminal.

(6) Connect the battery earth cable.

NOTE

1. Having headlamps on when checking alter-

nator output current increases the load.
Standard current is generated at low speeds
of the alternator. However, output current is
stabilized when the alternator speed is about
4,000 r/min. .
Therefore, the output current at 2,500 r/min.
engine speed exceeds the standard value,
and the alternator can be considered as near
normal.

2. Alternator output current changes with the
amount of load. Therefore, the standard
output current may not be obtained due to a
small load despite the charging system
being normal. In this case, increase the load
and recheck.,

REGULATED VOLTAGE TEST

This test determines whether the voltage regulator
is correctly controlling the voltage.

PREPARATION

(1)

(5)

Check the following before testing. Repair if

necessary.

{a) Check that the battery is fully charged.

(b) Check the aiternator drive belt tension.
(Refer to GROUP 11 — Engine Adjustment.)

Turn the ignition switch OFF.

Remove the battery earth cable.

Connect a digital voltmeter between the alterna-

tor “L" terminal or “S" terminal and earth. Use

the special tool and connect the voltmeter (+)

lead wire to the “L” or “S” terminal. Connect

the (-} lead wire to earth or the battery (-)

terminal.

Remove the aiternator outlet line from alternator

“B"” terminal.

Connect 0 to 100A test DC ammeter in series to

the “B” terminal and removed outlet line.

Connect the ammeter (+) lead wire to the “B”

terminal and the {-} lead wire to removed outlet

line.

Set up an engine tachometer.

Connect the battery earth cable.
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tgnition
switch {(IG1)

MD998467

——= | 03ad

. Alternator

Voltmeter Ampere

st 01R0467

TEST

(1)

(2)

(3)

Turn the ignition switch ON. Check that the
voltmeter indicates a value within the following
range:

Voltage: 2 -5V “L” terminal
Battery voltage “8” terminal

0V is caused by disconnected wire between the
alternator “L" terminal, between the “S" ter-
minal and the battery (+), or a blown fusible link.
Start the engine. All lamps and accessories
should be OFF.

Set the engine speed at about 2,500 r/min. Read
the voltmeter value when the alternator output
current falls below 10A.

RESULT

(M

When the voltage matches the voltage adjusting
table, the voltage regulator operation is correct.
Either the voltage reguiator or the aiternator is
defective if the voltage value is not within the
standard value range.

Voltage Adjusting Table

torage regulator ambient | Regulating voitage v
20 (-4) 142 — 154
20 (68) 139 - 1498
60 {140} 134 - 146
80 (176) 131 — 145

(2) After the test, drop the engine speed to idle.
Turn the ignition switch OFF.

(3) Remove the. battery earth cable.

(4) Remove the voltmeter, ammeter and the engine
tachometer.

(5) Connect the alternator outlet line to the alterna-
tor “B” terminal.

{6) Connect the battery earth cable.
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STARTING SYSTEM

SPECIFICATIONS
GENERAL SPECIFICATIONS E16CA——
STARTER
<4G32> <4D56>
tems
Standard Cold climate zone Standard Cold climate zone
Type Direct drive Direct drive Reduction drive Reduction drive
ldentification No. M3T32592 M3T41081 M2T756182 M2T61071
Rated output kW/ V| 0.7112 0.9/12 2,012 2.2112
No. of pinion teeth 8 8 10 13
TORQUE SPECIFICATIONS E18CC - -
tems Nm kgm ft.lbs.

Starter motor attaching bolt 27 -34 27-3.4 20-25
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IGNITION SYSTEM

SPECIFICATIONS
GENERAL SPECIFICATIONS

E16DA — -

Part Name ltems Specifications
Type Contact pointless
Identification No. 13762981
DISTRIBUTOR
Advance mechanism Centrifugal + Vacuum
Firing order 1-3-4-2
Type Gil filled type
IGNITION COIL
© Identification No. E-064
NGK BPRBES
SPARK PLUG DENSO W16EPR
CHAMPION RN11Y
SERVICE SPECIFICATIONS E1608 - -
Part Name ltems Specifications
Centrifugal timing advance crank Al Middle Fifigl
Sdley9ging: SREeE min- 1 011,400 12/3,000 20/6,000
DISTRIBUTOR — : ,
Vacuum characteristics crank Initial Middle Final
B mmHg (in.Hg) | /89 (3.15) 12/150 (5.91) | 23/280 (11.02)
Primary coil resistance Q 1.08-1.32
IGNITION COIL Secondary coil resistance kQ 12.75 -17.25
External resistor resistance Q 1.22-1.49
SPARK PLUG Gap mm {in.) 0.7 -0.8 (0.028-0.031)
TORQUE SPECIFICATIONS E16DC -
ltems Nm kgm ft.lbs.
Distributor mounting nut 10-13 1.0-13 7-9
Water outlet fitting attaching bolt 17-20 1.7-20 12-14
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01R0416
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SERVICE ADJUSTMENT PROCEDURES _

CENTRIFUGAL TIMING CONTROL DEVICE INSPEC-
TION

(1) Start engine and run at idle.

{2) Remove vacuum hose from vacuum controller.

(3) Increase engine speed gradually and check advance. It is
normal if advances smoothly according with increased speed.

Symptom Possible cause
Excessive advance Worn or damaged governor
spring

Start-up advance too sudden Damaged spring

Inadequate advance or Malfunction of governor
excessive hysteresis weight or cam

{4) For the above symptoms, disassemble distributor and check.

VACUUM TIMING CONTROL DEVICE INSPECTION

(1) Start engine and run at idle.

{2) Remove vacuum hose from vacuum controller. Connect
vacuum pump to nipple.

{(3) Add vacuum on vacuum pump gradually and check advance. It
is normat if advancing smoothly with increased negative

pressure.
Symptom Possible cause
Excessive advance Worn or damaged vacuum

controtier spring

Start-up advance too sudden Damaged spring

inadequate advance or Breaker base maifunction
excessive hysteresis

Not advancing Damaged diaphragm

{(4) For the above symptoms, disassemble distributor and check.

DISTRIBUTOR ADVANCE ANGLE CONTROL
VACUUM (D VACUUM) INSPECTION

Inspection condition
® Engine coolant temperature: 80 — 90°C (176 — 194°F)

(1) Remove the vacuum hose from the carburettor D vacuum
nipple. Connect a hand vacuum pump to the nipple.

(2) Start the engine and increase the engine speed by racing the
engine. Confirm that the D vacuum increases together with
the engine speed.

NOTE
If the vacuum is not normal, the carburettor D port may be
clogged. Clean the port.
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IGNITION COIL INSPECTION

With ohmmeter, check that the resistance of the external resistor,
the primary coil resistance (between ignition coil (+) and {-)
terminals), and the secondary coil resistance (between ignition coil

High tension terminal

= ) (+) terminal and high tension terminal) are within the standard
UI @J value.
Standard value:
{(+) External resistor 122-149 Q
Primary coil 1.08-1.32 Q
Secondary coil 12.75-17.25 kQ
01R0234

RESISTIVE CODE INSPECTION

Measure the resistance of the high tension cable and all spark plug
cables. Replace any broken cables or cables with cracks on the
surface.

Standard value: 9 - 15 kQ

01L0326

SPARK PLUG CHECK AND CLEANING

{1) Remove the spark plug cables.

(2) Remove the spark plugs.

(3) Check for burned out electrode or damaged insulator. Check
for even burning.

{4) Remove carbon deposits with wire brush or plug cleaner.
Remove sand from plug screw with compressed air.

(5) Use a plug gap gauge to check that the plug gap is within the

Plug gap standard value range. GLOW PLUG RELAY INSPECTION
gaugs Standard value: 0.7 — 0.8 mm (0.028 — 0.031 in.)
Measurement If the plug gap is not within the standard value range, adjust by

direction bending the earth electrode.
S | (6) Clean the engine plug holes.

v Caution
I_]T Use care not to allow foreign matter in cylinders.

(7) Install the spark plugs.

01L0182
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GLOW SYSTEM

SPECIFICATIONS
SERVICE SPECIFICATIONS

E18EB - -

ftems Auto glow system Super quick glow system
Standard value
Engine coolant temperature sensor resistance 292 -3568 2.92 -358
[at 20°C (68°F)] kQ
Dropping resistor resistance {at 20°C (68°F)] mQ | — 143 - 157
Glow plug resistance [at 20°C (68°F)] mQ | 200 — 280 200 - 280
TORQUE SPECIFICATIONS Ev6EC -
ltems Nm kgm ft.ibs.
Engine coolant temperature sensor 20-40 20-40 156 -30
Glow plug 15-20 16-2.0 11-14
Glow plug plate attaching nut 1-156 0.1-0.15 0.7-11
SEALANTS AND ADHESIVES E16EE
ltems Specified sealant and Adhesive Remarks
Engine coolant temperature sensor 3M Nut Locking Part No. 4171 or equivalent Drying sealant

01R0346

SERVICE ADJUSTMENT PROCEDURES

GLOW SYSTEM OPERATION