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GENERAL INFORMATION

The manual deals with disassembiing procedures including the use of lifts. We recommend using this instrument to
improove your operaling capacity. ‘
1 using a jack or a hydraulic jack, make sure the wheels have baen locked and place the vehicle on specific supports.

DISASSEMBLING: |

a) Before any disaséembling, disconnect the‘battery negative pole
b}  Use specific Daihatsu tools only.

T I L T ey B O v ot o T e ey

¢)  Use specific Dathatsu spare paris only.
d)  Check carefully if the disassembled parts show signs of wearing or damaging.
i ) When disassembling complex parts, help yourself with identification marks and part position schemes.
# ) Divide the disassembled parts into two distinct groups: one for parts to ba reassembled and the other one for parts
fo he replaced, -
g) Clean carefully every part lo be reassembled.
REASSEMBLING
a} Use always new spare parts
b) Check carefully the parts to he reassembled with the recommended specific tools.
¢)  Respect the recommended fightening torquas. Use dinamometric wrenches revised periodically.
d) Use always new gaskets and pisten rings. .
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GI-3

IMPORTANT SAFETY NOTICE

The vehicleis a machine comprising a great number of parts. Basicaily speaking, the vehicie is potentially hazard, However,
| one can handle it safely if he has the required knowledge.

Carrect service methods and repalr procedures are very vital for assuring not only the safety and reability of a vehicle, but
also the safsty of service personnel concemed, '

¥ The methods and procedures contained in this manual describe in a general way the techniques which the manufacturer
! has recommended. Thus, they will contribute to ensuring the reability of the products. The contents of the servicing
R operations comme inf a wide variety of ways. Moreaver, techniques, taols and parts necessary lor each operation. are
4 differant widely from each other, '

§ THismanual does notcover all details of techniques, proceduras, parts, tools and handling instructions which are necessary
q for these aperations, for such coverage is impossible. Hence, any one who obtains this manual is expected first to make
§ hisresponsible selection as to techniques, tools and parts which are necessary for servicing the vehicle concerned proparly.

Furthermore, he must assume responsibllity for his actions in connection with his own safety.

f Therefore, one should not perform any service if he is not capable of making responsible selection and/or if he can not
understand the contents hera in described, for this manual has been prepared for experienced service personnel.

WARNINGS, CAUTIONS AND NOTES
All these symbols have their specific purposes, respectively,
} WARNING:
| This symbol means that there is the possibility of personal injury of the operator himself or the nearby workers if the operator
fails to follow the operating procedure prescribed in this manual.
§ CAUTION;
g This symbol means that there is the possibility of damage to the component being repaired if the operator fails to follow the
f operaling procedure prescribed in this manual.

E NOTE:
3 Toaccomplishthe operationin an efficient manner, additional instructions concerning the operation ars given in this section.

The following list describes general WARNINGS:
.. - Always wear safely glasses for eye protection.
- Use safely stands whenever a procedure requires you o be under the vehicle.
..: - Be sure that the ignition switch is always in-the OFF position, unless otherwise requirad by the procedure.
- Set the parking brake when working on the vehicle.
- Operate the engine only in & well-ventilated area 1o avoid the danger of carbon monoxide.
- Keep yourself and your clothing away from moving parts, when the engine is running, especially from the fan and beits.

H - To prevent serious buims, avoid contact with hot metal parts such as the radiator, exhaust manifold, tail pipe, catalytic
8 converter and muffier,

. - Do not smoke while working on a vehicle.

« To avoid injury, always remove rings, watches, loose hanging jewerly, and loose bafore beginning to worl on a vehicle.

k- Keap hands and other objects clear of the radiator fan blades! The electric cocling fan is mounted on the radiator and can
g startto operate at anytime by a rise in ¢oolant temperature or turning ON of the air conditioner switch in the case of vehicles
q equipped with an air conditioner, The electric cooling fan is also mounted on the condenser for air conditioner and starts
f to operate anytime when the air conditioner swilch is turned “ON", For this reasomsameshotid be taken to ensure that the

g electric cooling fan motor is completely disconnected when working under the hood;. .~
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HOW TO USE THIS MANUAL

CONTENTS OF EXPLANATION

1. Schematic Diagram of Components

1) The schematic diagram of components that appears at the beginning of each section deseribes the
nomenclature and installed conditions of each component.

2) Those parts whose reuse is not permitted bear a “x” mark for an identification purpose. Be certain
to replace these parts with new cnes during the assembly. -

3) During the assembly, be sure to apply grease to those parts indicated by the @ mark in the figure .

(Example)

T : Tightening torque
Unit : N.m (kgf-m)
* : Non-reusable paris

() Rotor

@ Shatt

@ Face seal gaske!
@) Bearing

® Pump body
Pufiey

2. Servicing Procedure
1} In principle, the servicing procedure is described in the following sequence given below: Removal
-> Inspection -> Installation, and Disassembly -> Inspection -> Assembly.
2) The explanation covers detailed servicing methods, specifications and notes.

3) The main point of each item explains the servicing section and servicing procedure, using
ilustrations.

{Example)

What to do

S

3.  Brake tube instaflation

1) Tighten the brake tube to the whee! cylinder, using the
following SST 19.1.20221 e

Howto do it

19.1.20221
1-Whatiodo and wherg|  19.1.20222
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[ 4) The inspection [n this manual describes only checking operaiion. Therefore, If you find any
malfunction, replace any defective parts with new ones.

3. 88T
For those operations which require the use of any SST, the SST numbers concemned are given in bold

letters. :

4. Service Specifications _
Service specifications are indicated in bold letters or enclosed by heavy lines. Be certain to confirm the

specifications concerned.

5. Tightening Torgue
Forthose operations which require the control of tightening torque, the relevanttightening torque is given

in bold letters. Be certain to confirm the tightening torque oncerned,

6. . Detinitions of Terms
| Specified Value........A value which represents the allowable range during the inspection and adjust-

ment.
LAt oo eenennon@ MEXIMUM oF @ minimum limit which the value should not exceed or fall below.

o
R -
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ABBREVIATION CODES

The abbreviation codes that appear in this workshop manual stand for the following, respectively,

Ay Assembly

AP American Petroleum Institute
B8DC Bottom Dead Center

BTDC Before Top Dead Center

BVSV Bimetal Vacuum Switching Valve
Cw Choke warning

C/O Choke opener

ECU Electronic Control Unit

EFI Electronic Fuel injection

EX Exhaust (Manifold, Vaive)

EVAP Fual evaporative emission control
FL Fusible Link

HIC Hot Idie Compensator

IN Intake (Manifold, Valve}

1SO International Organization for Standardization
LH Left Hand side :
LHD, LH.D Left Hand Drive

LLC Long Life Coolant

L/ Less

MP Multipurpose

MIT, MT Manual Transmission

08 Over Size

PGV Positive Crankcase Ventilation
RH Right Hand side

RHD Right Hand Drive

RVSV Fuel pressure Regulator Yacuum Switching Vaive
3ST Special Service Tool

§TD Standard

SD Spark delay

SIA Sub-Assembly

SAE Society Automotive Engineers
™DC Top Dead Center

Ll Throttle positioner

TWC _ Three-way catalyst

T Torque

u/s Under size

V&V Vacuum Switching Valve

VTV Vacuum Transmitting Valve

W/ With

W/O without
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3 JACKING POINTS AND SUPPORTING POINTS
OF SAFETY STANDS

JACKING POINTS AND SUPPORTING POINTS
FOR SAFETY STANDS

Front side:  Support the vehicle at the body under
the center pillar,
Rearside:  Support the vehicle at the leaf spring.
Caution:

o Never support the vehicle at the body.

JACKING POINTS FOR GARAGE JACK

Front side:  Support the vehicle at the front suspension
' cross member.
Rear side:  Support the vehicle at the differential.
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VEHICLE MODELS

Mode! code Engine "Driving whesl

£85L P-TRMD
SeoLP THMSR
3351_\;:251:'::14{3]:1 ] LDW 1204/P Raar, 2-whee! drive
585LV-ZNOMD
S85LV-ZBRMD/R

EXPLANATION OF VEHICLE MODEL CODE

s8s [|L||lv]—~| z8 R M[C]D[/H

L= R:Reduced capacity

D Lombardini diese
motor

€:Vehicle with onty
chassis

M:5 speed
Manual Transmission

A:Standard
[: Deluxe

ZB:Blind Van

ZN:Glass Van

T: Three gatas
pickup

V: van

P: Pick-up

L:teft hand diive
A Right hand drive

585: Hijat

NOTE:
{ O i Code no always present
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CHASSIS SERIAL NUMBER & MAN CTUR-
| ER’'S PLATE UFA

CHASSIS NUMBER & MANUFACTURER’S PLATE

1. Location '

The chassis number is stamped on the front floor panel. The
manufacturer's plate is attached on the cowl panel at the right
side in the engine compartment,

2. Contents of manufacturer’s plate

/-——-—- Homelogation No.

\

(" PIAGGIO V.ESpA ITALY
7.

A 7,
(i s e A

Identification No.

\ W77 7\
| Yo
Tipo Gross weight
| . MOTORE JDW 1204/P GCW

-/ N Max. 1: max.weight aliowed on front auxde
Vehicle type

Max. 2: max. weight allowed on rear axle
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Gi-10
ENGINE NUMBER

AND ENGINE TYPE
The engine type is embossed on the plate on the rear side of the cylinder block.

The engine serial number is stamped on the same plate.

No.of cllynders -
Displacement {approx.

Maximum engine R.P.M.

geared up 10 times) . - Customer's code
Water cooling - Homologation code
Diesel

LOMBARDINI — Motor registration

E-( }

Y

ik
120

BODY COLOR INFORMATION
Color code ' ' Color VAN Pickup
w10 White @ ®
Ba4 Blue ) -
18 Red ] &
Gi5 Green Metallic ) .
813 - Dark grey Metallic ® —_
AO1 Dark Blue @ ]
TRIM CODE
Gray
Pickt
P LU | — | s2

LU Vinyl chioride leather
YZ: Semi fabric

Gray

¥,
an Vv | — | 82

LU: Vinyi chloride leather
YR: Semi {abric
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| VEHICLE 4-PLANE DIAGRAMS
Pickup

004

=
1810
3315

ukl o

SaL1

- . . '
S0l
% A g H ==
L [~

1 ek )
1208
1220
1395
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| PERFORMANCE DIAGRAMS
CHARACTERISTIC POWER, TORQUE AND SPECIFIC CONSUMPTION CURVES

Engine LDW 1204/P
Cv | KW Nm . Kgm
80 |8
o) ey T ) e o] s ] ] B R oo s s o s oy SO -7
B
— &
- 5
40 - 30 40 F4
- } N |
35 26 =t
: :-*5:;,:@ SR
1 '
30 4 22 ’“ﬁ"%
2718 =
20 - g
14 ad
' g/KwWh ¢/CVh
i /
15 7
10 aCS - 340 | 250
S 300 |
10 AL _ 230
: o o e
6 S 300
< 210
, 280 [
5 -
2 260 } 190
1600 2000 2400 2800 3200 3600 4000 4400
r.p.m.
N= Right power curve (80/1269/CEE) - Max power = 26 kW - 4500 rpm
Mt = Right torque curve - Max torque = 71 Nm - 2700 rpm
Cs = Specific fuel consumption curve
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ENGINE SPECIFICATIONS

LDW 1204/P

Engine type
ltem

Yipe

Diesel, water cocled, 4-cycle

Cylinder No. and arrangement

4-cylinder-in-line, mounted longitudinally

Combusion chamber type tow turbulenge
Valva mechanism ‘Belt-driven
Bore x Stroke e, 72x75
Compression ralio ' 23
Compression pressure kPa (kgfem? rpm 2800 (28) - 250/300
Maxirmum output (DIN) ' KW/tpm 26/4500
Pickup 7112700
Maximum torque (DIN) Nm/pm . -
Van 7142700
Engine dimensions {Langht x Width x height) mm. B44 x 821 x 4583
Engine Service engine waight kg 107
proper
Number of Compression ring 2
piston ring R
Qil ring 1
Cpen 18°BTDC
intake
Valve Close 46° ABDC
timing
Open 54° BBDC
Exhaust
Close 18° ATDC
I ,
Valve clearance (Gald) ntake/Exhaust (Regulatorivalva) 2.20
mm. | intake/Exhaust (Rollicama) 0,15
idiing speed fpm 900 + 50
Blow-by gas recircuiating system Closed type
Lubricaling method Fully-forced feed mathod
Lubricating o .
system I pump _ Trechoid type
Lubricant capacity - T 415
Coaling method T Water cocled, electromotor type
Radiator type ' Carrugation type forced eireulation
Cocling Coolant capacity (including the Flekup 5.5
system heater and reserve tank} P van 55
Water pump typs Centrifugal type, “V™ belt-driven type
Thermastat type Wax type
Typa .
Air cleaner {4 Filter paper type
Number |
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‘ i . Engine type '
gine typ LOW 1204/P
item ) -

Capacity [N a5
Fusl : Pickup Under cargo platform at rear side of rear axle
tank | { ocation v Under cargo platform at right side, midpeint betwaen front’
an and rear axles
Fuel pipe material " Rubber and steel tube
Fuel Fugl pump lype Mechanical type
system Fuel filter type Fiiter paper type
Fgﬁ%";g _ Capacity : 75¥h
charac%eﬁsuc
a -
1500 rpm Automatic control pressure 0.55 +0.85 bgr
Tension 125V
Glow- — v ——— "
plugs Electrical imput 13.5-18.5 A afler 5
Temperatura of shealh 720°/820° C ajter b"
Type TUDOR 12V 50 A 380 A
Battery Capacity _ B0 An {20h)
Engine Ah 52 Ah (5h)
eloctrical : 3-phase alternaling current commutating type
system Type p J g typ
Alternator | Qutput VIA 14-€5
Heguiator lype Efectronic
T . With reduction unit
Starler e
Outtpeyt V-kW 12-1.4
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POWER TRAIN SPECIFICATIONS

Mechanism from engine to transmission

Engina-clutch-transmission

Type Dry-single disc diaphragm
Dimensions mm, '
Clutch [Outer dia. x inner dia.) 181.5x 127
Facing ~
Facing area cm? 132
Matarial Non-asbestos
Forward Contact-mash lype
Type
Reverse Selective sliding type
15t gear 4.059 (43/13 x 27/22)
Transmission ] !- 2nd gear 2.045 {35/21 % 27/22)
far rang 1.457 (38/32 x 27/22
o)  |ord gear ( )
dth gear 1.600
5th gear 0.838 (28/41 x 27/22)
Reverse 4.128 (37/26 » 26/11 x 27/22)
Differantial Type Conventional type
seer Gear ratio {tocth No.) 4,875 (3/8)
Tae-in mm, 2.0
fFront Camber angle 18
Running axle Caster angle 302"+ {0
system
Kingpin angle 11°25' £ 1°
Rear axle type Semi-floating type
Quter diameter mm, Co
Whee! g‘m
Maximum lock to lock tums 4.1
Type. int
Stesring Gear e Racek and pinfon
Gear ratio oo
Inner angle as®
Turning angle
Quter angle 34.8°
Front Dise
Type
Rear Deum
Master cylinder inner diameter mm. 19.05
Brake .
Front §1.10
Wheel cylinder inner diameter
Rear 17.46

Parking brake systern

Machanical hand operation which
applies to rear whaels

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

. Front independent, Macpherson strut
Suspension type
Rear Rigid axle
Front Coil spring
Spring type . .
Rear Semi-elliptical leal spring
Fronl {Wire diameler x Pickup (10.5- 10.0) x B5.0 x 283 - 7.54
spring diameter X free ' _
lenght-effective turns)
] . R, Van {10.8 - 10.0) x 85.0 x 262 - 7.37
Main spring _
s . dimensions
uspension Rear (Lenght xwidth x| Pickup 1000 x 50 x 7 - 1 870 % 50%7 - 1
thickness-number )
of laaves)
. Van 1000 % 50 % 7.5- 1 B50x 50 7.5-1
Rear (Lenght x width x Pickup TAOx B0 11-1 460 %50 % 14 - 1
Auxliary thickness-number
spring of laaves)
dimensions o Van 690 x50 x{1-1 480 % 50x 111
Shock absorber type Pouble-acting telascopic type
Occupant
protactive Front seat belt 3 point ELR
device
Type L.aminated
Glass Front windshield glass Thickness i, 53
Type Membrane
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LAMP SPECIFICATIONS : ' I

Light _ Wanaée

Headlights While 45/40

Halogen 60/55
Clearance lights 5
Side turns signal lights . 5
Front turn signal lights 21
Rear tum signal lighls 21
Back-up light 21
Licence plate fights 5
Rear fog light )
Interior light 5
Rear room light B
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CLUTCH o
SECTIONAL VIEW

Down

351,5

2675

231,85
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oaded from www.ManualSib.com mantas searen e ge



http://www.manualslib.com/

467

A

¥ ¥

3425

&

164,5

.83 1., 83 ___l__ 101,5 225

82

A
Y
A
%-—
I 3

Downloaded from wirtretrretsitreomrrrearatssearch cr1gi| e


http://www.manualslib.com/

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

S85

MAINTENANCE
MAINTENANCE SCHEDULE......ccvicrircincimnnincne MA- 2
JACKING POINT .o venrernrernssisr s ssissennensninnsanans MA- 5
MAINTENANCE OPERATIONS ....oinvvmeerrienraneanssmacnrcnans MA- 6

MOTEUR et nas e vessan e s MA- 6
ALTERNATOR BELT ..ot vt MA- 9
TRANSMISSION SYSTEM oo MA- @
SUSPENSION SYSTEM .ccoviinmiiiviiniiirineererninee e, MA-11
RUNNING SYSTEM ..coviiiiie s, MA-11
STEERING SYSTEM ..o, MA-13
BRAKE SYSTEM ...vci et MA-14
CHASSIS & BODY ..ot MA-16

NO. 7933-8SE
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MA-2

MAINTENANCE SCHEDULE

Follow the distance and the period the vehicle has been driven whichever come first.

Continue periodic maintenance service after 150.000 km, restarting at 7.500 kim (4687 miles}.
O Check @ Change or replacement

® 1000 k. 1 [X8}15 225} 30 37,5045 p2.5|60 (57,5, 75 P2.5{ 90 o7, 50405 111251120 175|135 naeslra0
Section Inspection % 1000 miles [06] 451 & (135 18|22.927 31.5|36 W05 45 |49.5) 54 [58.5] 63 (6758 72 [76.5 81 i85.5) o0
{Months) Years{ - [{8}] 1 16} 2 1i6}) 3 |19 {4 |(6)] 5 Jt6y[6 |63 )7 JB}fa |6B;% t@jn
» Cleaning QIO(O[C|O00I0IOIC 0|00 Icolo|o|o|oto
« Alr cieaner
« Change 2 @ L
* Valve clearance
and rocker arm » Clearance o} o] &) | O G O O.
. . «Check * 'AP[' Chor
» Engine ol » Change higher Every 7.500 Km (4518 miles)
Engine grade
* Oil filter » Change o o (o] (@ (@ e |@ @ |8 (o
» Fuel filter * Change © @ ® 9 &
= Solenoid valve ° Operation ol (O O Q O O )
* Recovery pipe of | Connaction o o o o ) O o
oil steams * Damage

° Check the fuel filter for the eventual water sediments every 15.000 Km (9375 miles)
* Every 3500 Km. (2187 miles)

O Check @ Change or replacement

x 1000 km. | 1 [75(15§229 30)37.9 45 [525 60 j67,4 75 82.5‘ 90 197,54 1051129 12027 1351842 150
Saction inspection x 1000 miles [06] 45 9 134 18| 224 27 |55 36 {405| 45 |40 saleas] 63 [e7.4 72 164 o1 fssd %0
(Menths) Years| - [ @ T1IB 216} 3| ()] 4|6 S|@|6)@E 7B 8|@®) ¢|E0
°gamage
« Crak
» Fuel line & » Tightness © of [© Q ol [© o ©
connection * Leakage
» Fuel hose change Every 4 years
s Ini * Setting e
njectors « Cleaning o) 0 e
* Quantity
= Coolant * |eakage O QOO e Oj0|O @O0 L Gio Q| o
= Change
) » Tension
) ° Driva belt * Crack Q ojofo|o Q OO OO |0 Olo olle)
Engine = Unit inspection .
« Timing belt » Chack Every §0.000 Km (31250 miles)
S + Change Every 100,000 Km (62500 miles)
* Radiator fin * Cleaning @] O o} jo 0 &
= Alternator = Gheck Q o O O
* Free play '
Power * Cluteh peda) * Feserved working travel o o[e|ojo Q1010 olofe Qo0 I A
trasmeiting
system | e Transmission & | « Oi level
differential = Oil leakage o 0|0 e 0 O| 80 IR L o0 ol e
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O Check @ Change or replacement

x 1000 km. | 1 |75 15 joae] s0[a7d 4552 0|57 75 32 20|07 105fes]s20]rere] vaslas] 5o
Section Inspection x 1000 miles {56 45| 9 135 18{229 271314 36 {40.5 45 49,9 54 509 53 (675! 72 I76.9 81 {855 a0
{Months} Years| - | (6)] 1|6} 2 (e} S| 4| @ S|@ie[@] 7[@® sje] a{mito
Fower
A * Rattle
Iransmitting| * Propeller shasit » Unit inspection o al e o S O Q
system
» Suspension am .
*» Tightness
» Control arm - il . ol 1o e O
Suspension | * DSt Cover Unit inspection O & o
system
. *» Functlion
Shack absorber | | leakage o} |o O o1 (O O O
) * Pressure
« Tire » Damage O ClOjOjC o|lo e OO0 O OO o0
* Wear
Hunni
:'lrng o Front & rear
l system wheel bearing * Rattie O O . © o o o o
* Front wheel .
bearing grease Grease change & ® @
= Tighiness
- Steering wheel | L g 2g nio o o| |o o of |o o o
Stesring
SYSteM 1, | inkage » Tightness
* Dust cover *Raie e ol |o 0 o] |lo o 0
» Unit inspection
C Check & Change or repiacement
x 1000 kem. | 1 [75]15]e25] 30|37, 45 52,5 60 |67 75 [82.5] 90 jo7, 510501125 tEGIIE‘.Tﬁ 135 [142 150
Section inspection X 1000 miies 10.8]45 9 13,50 18 (224 27 [31.4 36 [40.5 45 |40.5) 54 [50.5] 63 7.5 72 |76.0/81 B5.5 90
(Months) Years| - |G t{E] 21 6)) SO S{ 6 S| 6] @) 76| 8 | {6} 9 ](E 10
S;;?:::gg » Wheel alignment | » Toe lest O O ] O O O )
< Brake pedal & * Free play
patking brake « Reserved working travel O Ci0|0|0 ol oo o[olC ol Qo Q|o
' zaatr,l;;ng brake « Lnit inspection &) O O O ) O o
e | sakage j
Braking ¢ {Init ]nspecﬁgn O QOO0 ¢ GO O OIot o 0O 010 OO
system |° Brake hose » Loose clamps
s Braks lube
* Hose change Every 4 years
» Level O ol1ofalo {010 o/ Re: N (sl Nalie CiC
=Bralte fiuid
» Change Every 1 years
» Brake drum » Wear
+ Brake lining * Unit inspection o o © 9 o © . -

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/
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O Check ® Change or replacement

%1000 km. | 1 175t15 Lo} a0}a7.q 45 152 60 579 75 162,990 {o7.5{v0s foas] 120 hersfras heos 150

Secfion Inspecticn * 1000 miles jog )45} 9 {135 18[224 o7 1318 36 [40.4 45 [40.5 54 [58.5] 83 675 12 i76.5 81 |54
(Months) Years| . |(g)| 1 |@)[2 [ 3fe 4[©5 [Ei6 (|7 |68 {E)]9 |6 10

* Brake booster * Function O O O o Q Q o)
» Disc & linias « Clearance
{Discbrak%} = Wear Q00|10 0:0}l0 0100 o3 010 okle]
+ Damage '

Braking |+ Aubber parts and
system | vacuum hose of | = Changs

Every 4 years
brake booster

- Bracking * UInit inspection 0 o e ) O o o
calibrator i ’
* Function ') o) A3
Chassis [ « Muffler + Tightness .
& body |+ Exhaust pipe » Unit inspection QF O O 21 O o) o

O Check & Change or replacement
x1000km. {1 175115 P2 30 |37,545 52‘5! 60 67,4 751824 90 9?.4 105 125(120 {275 (13814251150

Section Inspection x 1000 miles {06 450 9 s 18 (22527 (315 %6 |05 45 |20 54 |50 63 [57.5)72 {76,581 [85.5) o0
(Months) Years) - |8} 1 |@) 2 (@ is|@f4{®|siwmis|@|7 |mls]@|alwm]mn
= All doors = Lock operation
* Hood .Tightness 10 O Q O O O O
« Seat bl + Operation
Chassis & eat belt 'Ttghtness ' % o o o © o ©
body - * Congit
» Chassis grease .A;;]y"’“ ol |ojojolo; olelo] 1ojo|o] joldo) (oo
pther nuts & « Tightress ol |ojojolo| |olojo| ololal jo|ldol | oo
_{*Wiring harness | * Tightness of |olojoiol |ojojo] [olelol jolgo] [do
Electrical * Damage
system » Lighting system
 Mater § gouges | * Function o [olalolacl |olclol o|lolol lodo| | g0
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[ JACKING POINT
SUPPORTING POINTS FOR SAFETY STANDS AND
TWINPOST LIFT
Front side
Support the vehicle at the body under the center pillar.

Rear side
Support the vehicle at the leaft spring.

SUPPORTING POINTS FOR GABAGE JACK y ({(\"‘ P
Front side ' Ciw —;_"--“‘B -
Apply the jack to the front suspension cross member. ] ;,‘ Sr )

Rear side
Apply the jack to the lower section of the difierential.
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MAINTENANCE OPERATIONS

ENGINE

AIR CLEANER ELEMENT

Remove the air filter element.

1) Visually inspect the air filter element for being exces-
sively dirty, damage or oil.

2) Clean the element with compress air.

Replace the element at the specified intervals.

VALVE CLEARANCE
Check and adjust the valve clearance.
Measure between camshatft and valve rocker arm.
{See the Engine Mechanicals Section).
Specified Value:(cold engine)
A: 0.20 mm
B: 0.15 mm

ENGINE OIL & OIL FILTER
Leakage
Check each gasket section and so forth for oil leakage.

Oil and filter change

1) Stop the engine after warming it up.

Then remove the oil filler cap.
2} Drain the engine oil by removing the oil drain plug.
3) Remove the oil filter element with an oil filter wrench.
4} Inspect and clean the ail filter installation surface.
B} Apply sngine oil to the O-ring of a new oil filter.

6) Screw and tighten the oil filter,
7} Clean the oil drain plug. Install it with a new gasket
interposed.
NOTE:
* Be sure to remove the remaining gasket malerial
from the oil pan, using a gasket scraper.
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9) Pour engine olil to the engine until it comes to the upper
level of the oil level gauge.
{Recommended grade AP CD or higher).

10) Start the engine and check it for ieakage.

11) Stop the engine. ‘

12) Check the oil level again and replenish engine oil If
necessary.

FUEL FILTER
1)} Change the fuel filter.

2) Atter changing, inspect the fuel leakage from around the
fuel filter.

FUEL LINE & CONNECTION
Check the fuel line and connections for cracks, leakage,
loose connection or deformation.

REGULATOR
Adjustment of idle speed
NOTE:
¢« Do not perform the idle speed adjustment while the
fan motor is functioning.

1) Connect a tachometar warm up the engine thoroughiy.

2) With the engine running, tum the idle speed adjust screw
{0 adjust engine speed to the specified RPM.(900+50)

3) Raisethe engine speed quickly to 2000 RPMtwo orthree
times to confirm engine RPM is correct.
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COOLANT

Level

Check the coolant level at the reserve tank.

If the coolant level is below the low ling, and coolant, as

requirad.

Leakage

1} Fill the radiator with coolant. Attach a radiator cap
tester,

2) Warm up the engine. _ o

3} Apply a pressure of 117.2 kPa (1.2 kgf/cm?®) to the cool-
ing system by means of the radiator cap tester.

4) Ensure that no |eakage is present.

Coolant change

CAUTION:
* Neveropen the radiator cap and/or drain plug when
the engine is sti! hot.

1) To carry out this operation see CO section.
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| ALTERNATOR BELT
Tension
Depress the "V” belt with a force of 100 N (10 kgf) and mea-
sure the deflection.
Specified Deflection: New belt 10- 15 mm

NOTE:
¢  Thenewbeltreferstoabelt which hasbeen used less
than five minutes on a running engine.

Crack and damage
Check the drive belt if it is free from crack or damage.
if necessary, adjust the drive beilt tension. \'Y'

EXHAUST EMISSION CONTROL SYSTEM
BL.LOW-BY GAS VENTILATION HOSE
Check of hose for damage, restriction and connection.

TRANSMISSION SYSTEM

CLUTCH PEDAL
Free play
Lightly depress the clutch pedal by hand, until you feel
resistance. Then measure the free play.
Specified Value: 25 - 35 mm (1.0 - 1.4 inches).

If the free play does not conform to the specification, see the
CL Section).

. Reserve travel .

1) Run the engine at the idie speed and fully apply the
parking brake,

2) Fully depress the clutch pedal and shift the transmission
to the 1st gear.

3} Slowly release the pedal and measure the distance
shown in the illustration at the point when the dluich is
engaged.

| Specified Value: Not less than 20 mm (0.8 inch).
Operation

Check the operation of the cluich pedal.
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MANUAL TRANSMISSION
Qil leakage
Check the transmission for oil leakage.
Check the transmission oil level.
1} Remove the filler plug.
2} Oillevelin the transmission should be at level check hole
or under 5 mm.
Change of transmission oil
1} Remove the drain piug and filler plug.
Drain the transrnission oil.
2) Reinstall the drain plug with a new gaskst interposed.
Tightening Torque: 28.4 - 49,0 N-m
(3.0 - 5.0 kgf-m, 21.7 - 36.2 ft-b).
3) Replenish the specified transmission off, until it begins to
overflow from the filler hole. :
Specified Transmission Oif:
API GL - 3 oil
SAE 75W - 80, 80W - 90 or 80W :
4) Reinstall the filler plug with a new gasket interposed.
Tightening Torque: 29.4 - 49.0 N-m
(3.0 - 5.0 kgf-m, 21.7 - 36.2 fi-Ib).

DIFFERENTIAL
Oil leakage
Check at the differential for oil leakage.

Change of differential oil
1} Remove the drain plug and filler piug.
Drain the differential oil.
2) Reinstall the drain plug with a new gasket interposed.
Tightening Torque: 39.2 - 58.8 N-m
{4.0 - 6.0 kgi-m, 28.9 - 43.4 ft-h).

3) Replenish the specified differentiai oil, until it begins to
overflow from the filler hole.
Specified Transmission Oil:
APl GL -5 ol
SAE 90

4) Heinstall the filler plug with a new gasket interposed.
Tightening Torque: 53.9 - 68.6 N-m
(5.5 - 7.0 kgf-m, 39.8 - 50.6 ft-lb).

PROPELLER SHAFT
Check propelter shatt for rattle and damage.

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

[ SUSPENSION SYSTEM
SPRING
Inspection of damage
Visually inspect each spring for breakage and cracks.

Attaching sections and connecting sections

1) Inspect the attaching sections for tightness and dam-
age.

2) inspect the connecting sections for ratile.

SUSPENSION

Inspection of damage

Visually inspect the suspension for damage and deteriora-
tion.

Inspection of rattle
Check the connecting section for rattle by rocking it by hand.

SHOCK ABSORBERS

Inspection of damage

Visually inspact each shock absorber for damage and leak-
age.

Checking of performance

Bounce the end of the vehicle and check that the bound and
rebound action should be quickly damped.

RUNNING SYSTEM

TIRES
Air pressure
« Gheck to see if the tire air pressure conforms to the
specitication, using a tire gauge.
+ Ensure that no air leaks from the tire vaive and that
the valve cap is attached.
NOTE:
* Fortha specified air inflation pressure, see the cau-
tion plate attached to the vehicle. Be very careful not

to overinflate the tite excessively.
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MA-12

Wear

* Inspect the tread section for wear. Ensure that the
groove depth is at least 1.6 mm (0.0063 inch).
NOTE:

+ Care mustbe exercised asto the wear indicatormark.
{When the remaining groove depthis reduced to less

than 1.6 mm (0.063 inch), the wear mdlcator mark will
become visible).

* Inspect the tire for uneven wear, ridge and other
abnormal wear.

NOTE:

o lfthe tires exhibit an uneven wear pattern, check the
wheel balancing and front wheel alignment.

Crack and damage

Check that the tread section and side wall section are free
from cracks and damage.

Objects caught in tire pattern
Ensure that no nail, metal chip, gravel or other fareign

matters lodge at the grooves of each tire, or none of them
sticks into the tire.

WHEELS
Looseness of hub nuts and holts
Check the wheel hub nuts and bolts for looseness, using a
wheel nut wrench.
Tightening Torque: 88.3-117.7 N-m
{9.0 - 12.0 kgf-m)

WHEEL BEARING

Ratile

Move the tire up and down while holding it at the top and
bottorn sections by your hands.

Ensure that the wheel bearing exhibits no excessive play.

Ensure that no abnormal sound is emitted when the whesl is
rotated.
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[ BEARING GREASE
Grease change (Front wheel)
Apply the MP grease.

Bearing

STEERING SYSTEM

STEERING WHEEL

Steering wheel free play \ .

Set the vehicle in a straight-ahead condition. Inspect the

steering wheel play by turning it lightly with your fingers.
Specified Value: Less than 30 mm (0.38inch).

Steering wheel for tightness
Check stearing wheel for looseness in axial direction as welf
as in normal direction to the steering whee! shaft.

LINKAGE & DUST COVER
Check of steering linkage and dust cover.

X Vi
Stabilization
rod Buspension
of low arm
- WHEEL ALIGNMENT A
Toe-in measurement +
Measure the distance between the marks at the front side of
each front wheel. Determine the toe-in amount by calculat- i
ing the difference. . m !
Specified Value: i
2.0*4 mm {0.078 *29% jngh)
B
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BRAKE SYSTEM
BRAKE PEDAL ,
Free play Front pane!
Turnthe engine "OFF” and depress the brake pedalten times
or more.

Measure the brake pedal free play from the pedal resting

point to a point where resistance is felt.
Specified Value: 2 - 7 mm (0.08 - 0.28 inch).

Reserve travel
Place chocks at the wheels. Place the transmission in the
neutral state. With the engine running at the idie speed and
with the parking brake lever released, depress the brake Front panel
pedal with a pedal applying force of 430 N (50 kgf). Measure
the distance between the position where the depressed
pedal stops and the floor panel. )
Specified Vaiue: More than 85 mm (3.35 inch). kN Reserve
lf’{} stroke

PARKING BRAKE
Reserve trave!
With a force of 196 N (20 kgf), pull up the parking brake lever
slowly and count the notches.
Specified Value: 6 - 10 notches

W}}/
/

BRAKE HOSE AND TUBE
Inspect the following items.
@ Hoses and tubes for damage, cracks.
@ Hoses for deformation or swelling!
@ Tubes for corrosion or swelling.
@ Connection for fluid leakage.
® Tube clamps for tightness.
Hoses for extreme bending, twisting or pulling.

Failure Torsion Swelling
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BRAKE FLUID
Check the brake fluid level and replenish the brake fluid to
the “MAX" line of the reserve tank, as required.

NOTE:

* As for fluid change, see the BR Section.

BRAKE DRUMS & BRAKE LININGS
Inspect the brake drum for damage, inner surface wear,
scores, or uneven wear,
Specilied Diameter: 200 mm (7.87 inch).
Allowable thickness limit:
Drum diameter limit: 201.5 mm {7.93 inch)
Lining thickness limit: 1 mm (0.039 inch).

BRAKE DISC & DISC PAD
1) Inspect the brake disc for damage, wear, scores and
uneven wear,
Specified Diameter: 16.0 mm {0.63 inch).
Allowable Limit: 15.0 mm (0.59 inch).

2) Inspect the brake disc pad for damage or wear.
Specitied Diamater: @ mm (0.35 inch),
Allowabile Limit: 1 mm (0.04 inch).

BRAKE BOOSTER

© Brake hooster check -

1) Withthe engine stopped, depressthe brake pedal several
times: the travel distance should not change.

2) Withthe brake fully depressed, start the engine: the pedal
should move down a little when the engine starts.

3) Depress the brake, stop the engine and hold the pedal for
about 30 seconds: the pedal should neither sink nor rise.

4} Restart the engine, run it for about a minutes and turn it
oft. Then firmly deprass the brake several times: the
pedal travel should decrease with each application.
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MAle

LOAD SENSING PROPORTIONING VALVE
Damage
Check the L3PV for damage.

Function
Refer to see BR section.

CHASSIX & BODY

EXHAUST PIPE AND MUFFLER

Check muffler, exhaust pipe, mountings.

1} Checking of exhaust pipe for tightness.

2} Checking of muffler, exhaust pipe, mountings for dam-
age.

DOORS
Check that the doors locks operate properly.
Check that the doors locks do no hit striker.

SEAT BELT

Operation and tightness.

Check the seat belt for damage.

Check that the torque plate will be locked securely.

CHASSIX GREASE
Check that the condition of oil and grease is adequate on the
following parts:

* Steering wheel-related paris

e  Suspension-related paris

* Door-related parts.
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_MA-17

| GLOW PLUGS _
Ensure the efficiency of glow plugs, otherwise replace them.

BATTERY
The battery doesn’t need either checks or maintenance,
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WIRE HARNESS
1) Check the wiring for damage or loosensss.
2) Check each clamp and connection for looseness.

LIGHTING SYSTEM METER & GAUGE

Check of lighting system, meter & gauges.

Check of lighting system, meter & gauges for function.

1) Check headlamps, turn signal lamps, stop lamps, back-
up farmps, tail lamps, licence plate lamps, hazard warning
lamps and meter illumination lamps for function.

2} Check fuel gauge, water temperature gauge, charge
warning lamp, ofl pressure warning lamp, parking brake
warning iamp, stop lamp waming lamp, brake fiuid wam-
ing lamp and speedometer for function.
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ENM-2

ENGINE OVERALL DIMENSIS R
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EM-3

j ENGINE OVERALL DIMENSIONS
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EM-4
ENGINE OVERALL DIMENSIONS
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| 1. ENGINE TUNE-UP
1) Check the coolant level in the expansion chamber as
shown in the figure. | '

Cooling System capacity 5.5 1.
(including the heating circuit and the expansion cham-
ber).

2} Checkthe oli level by using the dip-stick as shown in the

figure.
Specifications | Api CD or higher
capacity with filter 3.65
[
@ without filter 3.25

3} Removae the filter cartridge.

@ Visually check if the air filter cartridge is excessively
dirty, damaged or oily.

® Clean the cartridge with compressed air.
Replace the cartridge at the prescribed intervals.

4) Checking the glow plugs

§) Checking the belt deflection
Specified Valve:
Deflection: 10 - 15 mm at 100N (new belt)

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

EM-6

6) Checking the valve clearance

() Remove the cylinder head cover.

@ Revoive the crankshaft until cylinder No. 1 (the one
on the flywheel side) reaches the top dead centre.

(® This position is reached when the marks on the front -
pulley are aligned as shown in the figure. Another
sign that the position has been reached is when both
rockerarms of eylinder No. 4 [ose their play (crossing
phase).

In this position it is possible to adjust the play of the
valves of cylinder No. 1.
For the other cylinders proceed as shown in the

table.
Table of valve play adjustment in
ignition sequence
Cylinder to be adjusted 1 3 4 2
Referance cylinder (crossing) 4 12 | 1}13

Carry out the adjustment when the engine is cold.

@ The valve clearance can be measured in two posi-
tions:
Valve clearance A = 0.20 both valves
{inlet and exhaust)
Valve clearance B = 0.15 both vaives
(inlet and exhaust)
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7) Checking the cylinder comprassion,

(D Warm up the engine.

@ Remove the glow plugs. '

(® Screw the dummy plug on cylinder No. 1. This plug is
part of the compression testing tool,

@ Connect the compression testing pressure gauge.

® Disconnect the connactor from the solenoid valve.

{® Run the engine by means of the starter motor until
the pressure read on the pressure gauge becomes
stable. Repeat the test for each cylinder.

Limit pressure: 28 bar {At 250 - 300 rpm)

NOTE:
o While checking, the motor keep constant the required
number of revolutions. Pressure values aver 28 bar
[ are permissible.

8) Checking the injection timing
(O Checking the piston top dead center by using the

S8T No. 19. 1. 20302, before the injection timing

checking.

a. Remave the cylinder head cover.

b. Position the SST No, 18. 1. 20302 on the cylinder
head above cylinder No. 4.

¢. Fit the comparator on the same valve,

d. Open the valve uniil it comes into contact with the
piston using lever No. 2 of the SST.

e. Revolve the crankshaft until the piston top dead
centsr while reading the comparator and set the
comparator pointer 1o zero at top dead center.

@ Connect the SST No. 19. 1. 20301 to the injector
No. 1 shown in right figure, by removing the feed
pipes.

NOTE:

e The SST automatically positions the delivery control
laver on maximum delivery.

s The tank of the SST equipment is placed at least
30 cm upper than the plane of the injeclor.

(@ Slowly revolve the crankshaft in its direction of rota~
tion towards the TDC No. 1 until fuel stops following
out form plastic tube as SST No. 2 shown in right fig-
ure.

@ Check the position to bring back the valve into con-
tact with the piston using lever No. 2 of S8T and read
the comparator.

This position must become 11 £ 1° before the TDC., if
not, adjust the injection timing.
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V-8

REFERENCE:
» Converts the piston stroke into degrees of rolation
using the following table. -

Hotation dlegrees| 13° j2e 1¢e 10Q° g°
Piston stroke 1.242 | 1.059 | 0.8%1 | 0.737 | G.507

® Repeat above operation O - @ for each cylinder.
® Remove the SST.

9} Adjusting the injection timing
(® Position the SST No. 19. 1. 20301 and No. 19. 1.
20302 to the engine.

(@ Check the injection timing.

(3 Adjust the injection timing to operate the rod control
threaded adjuster as shown in figure.
¢ Turn the adjuster clockwise;
The injection timing is advanced.
o Turn the adjuster counterciockwise;
The injection timing is delay.
« A half-turn corresponds to approximately 5°.
@ Repeat the injection timing checking procedure {o ad-
just the injection timing correctly.
® Repeat above operation O - @ for each cylinder.

(® Remove the SST.
@ Reinstall the fuel feed pipe and cylinder head cover.

10} Leveling deliveries.
(D Remove the head cover.
@ Remove the feed pipe from the pump injectors.

(3 Disconnect the connector from the solenoid valve.
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EM-9

@ Fit the pump-injector with the heads that are part of
specific tool 19.1.20314/2

& Position specific tool 19.1.20314/4, which substi-
tutes for the head cover,

® Connect the tubings of specific tool 19.1.20314/1 to
the heads.

NOTE:

» Thefeedpipes have nofilters and mustbe connected
to the iniets of the pump-injectors. The retum tubes
have filters and must be connected to the outlets

@ Supply the tool with filtered diesel fuel. Position the
equipment at least 30 cm higher than the pumps, $0
as to ensure sufficient feeding pressure.

N

Open the cock by placing lever (A) in the “tank
connected” position.
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EM-10

@ Start and warm up the engine and bleed the system
at -~ 2000 r.p.m.

With the sngine having the temperature and speed
mentioned at the previous point, place lever (A} in
the “tank disconnected” position.

@ One minute after actuating the above-mentioned
lever, stop the engine by cutting the diesel fuel feed
by means of lever (A).

@ Observe the levels of the burettes to make sure that
they are the same. A difference of < 2 cm® between
the upper and the lower level is allowed.

@ For a thoroughgoing check, it is advisable to repeat
the test both at a higher speed {(~ 3000 r.p.m.) and at
idling speed.

Based on the outcome of these test, proceed to
correct the levelling of deliveries.
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To this purpose, use specific tool 19.1.20314/ 3,
which must be adjusted so as to be inserted on the
levelfixing screw (5) of the pump to be corrected and
the adjoining one.

(® Loosen screws (1) and (2), which fasten plate (4} to
rod (3). Using the specific tool (screwing and un-
screwing) shift plate (4}, thus changing the pump
delivery. When the plate is shifted to the right in
relation to rod {3), delivery is increased. Conversely,
delivery is decreased when the plate is moved to the
leff.

NOTE:
+ Shift the plate slightly. To facilitate further adjust-
ments, make sure to note down the radial changes of

the tool,

@ Repeat the delivery measurements and adjust the
pumps until deliveries come within the prescribed
imits.

@ After completing the adjustment, tighten screws (1)
and (2) of the leverages to the prescribed torque:
1.1+1.3 N.m,

Remove the specific tool and close the engine
following the same steps in reverse order.
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11} Idle speed tune-up
(O Warm up the engine until 2 interventions of the elec-
tric fan are obtained. :
@ Measure the idling r.p.m. while the electric fan is not
moving.
Specification:
|die speed 900 £ 50 rpm

If the measured value is different, adjust the engine
speed by turning the screw shown in the figure.

NOTE:

e Tomeasure the engine speed, itis possible to use a
mechanical counter to be attached to the crankshaft
or an electric counter to be connected to the alterna-
tor connection.

12} Fuil load speed tune-up
® Warm up the engine until 2 interventions of the
electric fan are obtained.
® Measure the engine speed while kaeping the acceler-
ator pedal fuily depressed for a few seconds.
Full load speed: 4800 r.p.m.

® If the measured value is different, adjust the engine
speed by turning the screw shown in the figure.

NOTE:

» The full foad speed adjuster has an inviolability seal.
This seal must be restored every time the. full joad
speed has to be adjusted.
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[ 2. REMOVING THE TIMING BELT

1) Remove the fan which is coaxiai with the crankshaft, with

the related pulley suppot.
2} Remove the alternator and its drive belt.

3} Removing the front pulley.
Remove the crankshaft front pulley after loosen the 4
screws and central screw.

NOTE:

« Bear in mind that the central screw is used the left-
handed letter screw.

s Prevent the pulley from turning with 8ST;

Neo. 19. 1. 20313:  On the bench
No. 19. 1, 202389:  On the vehicle.

NOTE o
« After removing the central screw, remove the specific

flywheet locking tool.

4) Remove the sleeve connecting the pump and the base
of the thermostat.

- 5) Removing the belt cover.
Remove the timing belt cover.
NOTE
» [f the operation is performed on the vehicle, it is
necessary to shift the metal tubes of the cooling
system after removing the bodywork fasteners.
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8) Removing the timing beit.
Rotate the crankshaft untit the marks on the pinion and
on the camshaft pulley are aligned, then loosen the belt
stretcher and remove the timing beit.
NOTE
s Tofacilitate the rotation of the crankshatt, temporar-
ily reinsert the front pulley.
The belt is io be replaced according to the prescrip-
tions on the maintainance table and aiso every time

it is disassembled.

7} Removing and checking the belt stretcher.
Remove the belt stretcher. Check that the bearing ro-
tates smoothly, with no anomalous play. Make sure that
the outside surface of the siretcher is not damaged.
Replace the stretcher if necessary.

NOTE
* To remove the stretcher, unscrew the nut fastened

on the stud. Unscrewing of the stud would cause the
coolant to flow out.: To avoid this, LOCTITE 601 is to
be applied between the stud bolt and the cylinder
block, '

8) Removing the camshaft pulley.
Loosen the central screw while holding the pulley with
tool No. 19.1.20172
NOTE
e Check for possibie wear caused by the sezling ring
fip on the pulley hub.

3. FITTING THE TIMING BELT

1) Fitting the belt stretcher.
Provisionally insert the stretcher into its housing in the
position it has when the belt is completely siack.
Fit the pulley on the camshaft and tighten with an 80
N.m. torque by means of specific tool No. 19.1.20172
Position the camshaft pulley on the reference mark.
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WARNING
» The pulley bears two timing réference marks:the cne
onthe leftis identified by the code 502; the cne onthe
right has no caption. Align the right-hand mark (with-
out a caption) with the track in the head.
Make sure that the crankshaft pulley is still timed.

NOTE ,

*  Whenthe pulley is in the timing position, pistons Nos.
1-4 are at the TDC.
it the beit on the pulleys, taking care to observe the
direction of rotation shown by the arrows.

NOTE
*  Always fit a new beit.

= Provisionally brirfg the streicher into contact with the
belt.

* Align the belt by manually causing the crankshaft to
make a few revolutions, then check the timing again.

2) Belt tensioning.
| @ Insert toal No. 19.1.20295 into the stretcher lever
(see figure}, then use a dynamometric key, taking
care that key axis “A” is at an angle of approximately
90° to lever axis "8".

@ Loosen stretcher nut “3" and turn the tool clockwise,
applying a 30 N.m. torque. Keap the forque constant
and lock nut “3” with 40 N.m.
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® Fit the timing cover, checking the condition of the
gasket,
Replace if necessary.

@ Fit the rubber sleeve.

@ lithe operationis carried out with the engine fitted on
the vehicle, fasten the cooling system metal tubes to
the bodywaork.

Fit the front pulley, tightening the central screw with
a 360 N.m. torque.
Use one of the specific tools already employed for
the removal 19.1.20313/ 19.1.20299.
After completing the operation, remove the specific
tool and, if the operation was carried out with the
engine fitted on the vehicle, install the starter motor.

@ Fitthe fan on the crankshaft by means of the related
support.

it the V-belt; tension the belt so that when a 100
N.m.torque is applied betweenthe two pulleys, 2 10-
15 mm sag will be obtained (see figure).

® It the operation has been carried out with the engine
fited on the vehicle, fill up and bleed the cooling
system (see chapter CO-4).
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OIL. VAPOQURS RECIRCULATION DIAGRAM

The engine is equipped with a crankcase vapours recirculation system. The systemis designedto guarantes
sufficient protection against supercharging. The gases leak through the rings and rise to the head cover
carrying the oil vapours. After going through a filter, a valve and a condensation chamber, the oil becomes
liguid again andtrickles backto the sump, while the gases are recovered by the inlet manifold through a valve
equipped with a control membrane which stops the flow when vacuum becornes excessive {e.g. when the

air fiiter is clogged).
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REMOVING THE ENGINE FROM THE VEHICLE

1) Position the vehicle on the lift using the 4 points of
support designed for this purpose. _ '

2} Disconnect the negative cable of the battery.

3} Emply the cooling system.

4) Drain the engine oil.

5} Disconnect the positive cable of the starter motor.

8) Disconnect the two multiple terminals of the engine
wiring (positioned at the front, right-hand side).

7) Disconnect the preheating control unit support from the
chassis.

8} Disconnect the engine supplementary earth from the
chassis.

9) Disconnect the transmissions (throtile, clutch, gearbox,
speedometer).

10) Disconnect the water pump sleeves from the heater and
thermostat outiets.
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11) Disconnect the engine intake sleeve.

12) Disconnectthe diesel fuel feed pipes {fromthe head and
from the fuel feed pump).

13) Disconnect the pneumnatic pump iube.

14) Disconnect the silencer from the exhaust pipe.

15) Drain the gearbox oil.
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18) Remove the transmission shaft after loosening the 4
screws (mark their positions) which fix it to the differen-
tial gear. -

17) Place a steady, strong and adequately-dimensioned
suppoert under the engine.

18) Lower the vehicle until the engine rests gently on the
support.

18) Remove the engine support framework from the chas-
sis.

20} Lift the vehicle.
FITTING |

Carry out the removal operations in reverse order. Remem-
ber to fill up and bleed the cooling system, to supply the
engine and the gearbox with ofl and to bieed the fuel feed
system (refer to the relative chapters).

PREPARING FOR THE BENCH OVERHAUL

1) Disconnect the electrical equipment from the engine
and from the gearbox.

2) Loosen the screws fastening the gearbox to the engine.

3) Loosen the screws fastening the metal sheet casing.
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| 4} Separate the gearbox from the engine.

5) Remove the framework with the elastic supports from
the engine.

8} Remove the exhaust manifold with the tube.

7} Position the engine on specific support 19.1.20180 by
means of link 19.1.20181 and adapter 19.1.20308

REMOVING THE CYLINDER HEAD

1} Remove the head cover. .
2) Remove the fue! fead connection.

3) Remove the pump-injectors control rod. DI N s | s

4) Remove the pump-injectors. s | # _“"2‘-‘1—"5'!",'1-.‘, _

5) Remove the rocker arms pivot after loosening the nuts * g.ﬁ”g!\:a
which fasten i to the cylinder head. ) ; ﬂ“\:ﬁ; AR

6} Removing the iniet manifold.
(® Detach the tube of the pressure ralief valve and the
accelerator control cable. Loosen the 2 screws of the
manifold connection.

@ Tum the 11 screws of the manifold as shown in the
figure, '

@ Slightly raise the metal protection.

@ Remove the spring retainer.
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(® Rotate the manifold so as to disengage the throitle
control and the spring case from the accelerator
lever. ' :

7) Remove the fuel feed pump.

8) Removing the pneumatic pump.
® Remove the pneumatic pump after locsening the
three screws as shown in the figure.

® Remove the flange with an O-ring seal after loosen-
ing the screws as shown in the figure.

9) Removing the revolution governor.
® Loosen the 3 screws and remove the revolution
governor flange.
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® Removethe 3 screws, the piate, the bearing and the
oil seal.
@ Remove the support with the camshaft weights

10} Remove the camshaft puiley (see EM-14).
11} Remove the camshatft, flywhee! side.

12} Removing the cam on the camshalt.

@ Clamp the camshaft in a vice, using aluminium lin-
ings. Remove the special feed cam locking screw
while keeping the contrast with a fork spanner in-
serted in a cam {see figure at right).

@ Remove the cam and the outer ring.

13) Unscrew the pivot and exiract the governor leverage.

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

EM-24

14) Unscrew the 10 screws in the order indicated, acting
progressively and in successive stages.

WARNING:

+ Theheadmaybecome distorted if the screws are not
removed according to the correct sequence.
To facilitate the removal, gently tap with a plastic
mallet.

15} Install the head on specific support 19.1.20312.

WARNING:
« When fitting the head on the suppont, act carefully so

e
as to avoid damaging the sealing surfaces. PN,

18} Removing the valves.
@ Remove the valve by means of a curved-nose clamp.

NOTE:

e Should the valves be reused, they will have to be
repositionedintheir respective seats. To ensure this,
mark the valves orplace them in different containers.

@ Remove the valve oil seals by means of specific tool
18.1.20303.

NOTE:

* Remember to remove the lower thrust rings of the
springs.

17} Removing the precombustion chambers.
(U Remove glow piugs “2".
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® Remove the collar by means of specific tool
19.1.20296

@ Screw tool 19.1,20804 on the precombustion cham-
bers and, acting on the hammering weight, exiract
them from the head. Mark the chambers so as to be
able to fit them again on the same cylinder.

4. CHECKING, CLEANING AND REPAIRING CYLIN-
DER HEAD COMPONENTS

1} Cleaning the piston crowns and the cylinder block ceil-
ing.
Revolve the crankshaft until the pistons reach the TDC.
Using a gasket scraper remove any carbon formations
from the piston crowns.
Using a gasket scraper, remove any gasket residues
from the cylinder block upper part.
Blow off the carbon residues from the screw holes with
an air jet.

CAUTION:
o Always protect the eyes when using compressed air.

WARNING:
« When using the scraper, take care not to scratch the
cylinder block surfaces.

2) Removing any gasket residues.
Using a gasket scraper, remove any gasket residues
from the cylinder head and from the manifold surfaces.

WARNING:
e Take care not to scratch the cylinder head gasket
contact surfaces.
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3) Cleaning the valve guides.
Using solvent and a suitable brush, clean the vaive
guide bushes. '

4) Cleaning the head. _
Thoroughly clean the head using solvent and a soft
brush,

WARNING:
» Take care not to scratch the cylinder head gasket
contact surfaces.

5) Checking the head surfaces.
Using the precision bar and a thickness gauge, check
that the various surfaces are not distorted.
Maximum surface distortions:
Cylinder hlock side {*): 0.10 mm
Inlet manifold side: 0.10 mm
Exhaust manifold side: 0,10 mm

(*) If the surface distortion exceeds the prescribed limit,
reface the surface, taking care to remove as little
material as possible. In any cass, do not exceed 0.2
mm. '

8) Checking for any cylinder head cracks.
Using a penetrating liquid, make sure there are no
cracks in the combustion chamber, on the inlet and
exhaust ports and on the ¢ylinder head upper pan.
Repiace the head if any cracks are found.
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7) Checking the camshaft play.
(® Measurethe diameter of the 4 camshaft sockets with
an interior micrometer. ’
Measurements should be taken at an angle of 90° to
each other.
Note down the measured values.

& Measure the diameters of the camshaft in connec-
tion with the deliveries. Two measuremenis should
be taken, at an angle of 90° to each other,

Note down the measured values.

® Calculating the coupling play.
Calculate the coupling play basing on the measure-
ments obtained according to poinis @ and © .
. Camshaft coupling play:

A 37.035 + 37.080 mm
B 36.875 + 37.000 mm
(A-B) 0.035 + 0,085 mm
{A-B) wear limit 0,170

@ If the coupling play exceeds the prescribed value,
replace the parts so that the prescribed play may be
obtained.

8} Checking and grinding the valves.
® Visually check if the valve stem shows signs of
seizure or damage. l;
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® Visually check if the valve head shows signs of
overheating or damage. If 50, replace the valve.

® Visually check if the stem end shows signs of anoma-
lous wear,

@ Grind the valves so that the related seals have an
angle of 45° 30"+ 45° 45' (exhaust valve) and 80° 30"
+ 60°45" (inlet vaive),

—— Y
| il [

f

NOTE:
* After the grinding, make sure that the angles ob-
tained correspond to the above values.

® Checking the embedding of the valves.

Grind the valves on their seats with fine emery paste.
Using specific tool 19.1.20310, check the embed-
ding of the valves D.
It the embedding exceeds the prescribed value,
replace the valve.

D=05+0.8mm

Wear limit = 1.1 mm

9) Checking and cleaning the valve seats.

® Applyathinfiim of red (orwhite) leadtothe valve seat, A
® Allow the valve to go down under its weight into its ? F ?
seat two or three timas. -

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

EM-29

@ Remove the vaive.

® Check the tightness of the valve and the relevant
seat by following these steps:

a. Make sure that the area of contact of the valve is
continuous on all valve circumference. If it is not,
repiace the valve,

b. Make sure that the area of contact of the valve seat
is continuous on all seat circumference. If it is not,
replace the vaive seat.

¢. Measure the width of the area of contact of the valve
seat.

Widih of area of contact; 1.6 + 1.7 mm
Wear limit: 2.0 mm

If the measurement is greater, replace the valve seat.

10) Replacing the valve seats.
@ Using a miller of suitable diameter, remove material
fromthe seat until it becomes thin enough to be easily
removed.

11) Check that the housings of the valve seats have the
following dimensions:

Oimensions:

34,020 + 34,045

24,106 + 34.115

30.020 - 30.041

(0 I 2 e I

30.108 + 30.116

44°53" + 45°

=]

o 55753 + 60°

Fit the new seats on the head, heating the head to 120°

or cooling the seats in fiquid nitrogen.

NOTE:

» Seats are predefined. After being driven, they require
no additional treatment.
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12) Checking the valve stem - valve guide coupling play.

@ Using a plug gauge, measure the inside diameter of
the valve guide at 6 different points.
Note down the measurements.

® Using a micrometer, measure the diameter of the
valve stem at 6 different points.
Note down the measurements.

3

@ Calculating the coupling play.
The coupling play is obtained by subtracting the
outside diameter of the valve stem from the inside
diameter of the vaive guide,

Prescribed coupling play: 0.015 + 0.050 mm
Wear limit: 0.10 mm

NOTE:

o {f the calculated coupling play exceeds the pre-
scribed play, replace the valve and the valve guide.

» |f this operation has already been performed, it is
necessary to replace the head.

@ ¥ needed, the driving depth of the valve guides can
be verified as shown in the figure.

!
i
i

=

k

A
A =39.4 + 39.6 Cle 4.

A
X

I
2T
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Check the valve guides - head couplings as indi-
cated in the table below.

Head seat C 11.600 + 11.018

Cutside diameter B 11.045 + 11.054

of valve guide

Names Dim. Dimension
rel

Some guides have a diameter increased by 0.5 mm.
Forthese guides, the C dimension must be increased
to 11.500 + 11.518.

13) Replacing the valve guides.
(® Undrive the valve guide by means of specific tool
19.1.20174

WARNING:
* Do not damage the head.

@ Drive out the valve guide towards the combustion
chamber by means of specific tool 19.1.20174.

@ By means of tool 19.1.20311 push the new valve
guide in until the tool comes to the abutting end.

NOTE:

» To be able to carry out this operation, it is necessary
to heat the head 1o 120°C. If a larger guide has to be
fitted, its housing will have to be bored as described
above,

Vaive guides are predefined and, consequently, re-
quire no additional treatment.

14) Manual vaive grinding.
(@ Carry out the valve grinding with emery paste.

@ Atfter the operation, thoroughly clean the valves and
the head.
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18) Checking the valves,
(@ Checkthe orthogonality of the vaive spring by means
of a steel square. .
Maximum allowed deviation: 1.5 mm
If the deviation exceeds the above limit, replace the
valve spring.

@ Measure the length of the valve spring by means of a
gauge.
Minimum free length: 39.8 mm
Allowable limit; 38.5 mm

A

16) Checking the rocker arms and the rocker arms pivot.
@ Visually check that the rocker arm roller shows no
cracks, streaks or wear.
If necessary, replace the rocker arm.

@ Visually check if the rocker arms pivot shows any
signs of cracking, selzure or wear.
If necessary, replace the rocker arms pivot.

@ Rocker arms pivot - rocker arms,

* Using a comparator, measure the inside diam-
eter of the rocker arm at two different points, 90°
to each other.

° Using a micrometer, measure the outside diam-
eter of the pivot attwo different points, 90°to each
other.

» The coupling piay is obtained by subtracting the
diameter of the rocker arms pivot from the inside
diameter of the rocker arm, '
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Coupling play: 0.016 < 0.09
If the coupling play is not as specified above, replace
the uncomplying parts with new ones.

Inside diameter of rocker arm 18.015 + 18.030 mm

OQutside diameter of rocker arm pivot 17.989 + 18.000 mm

17) Measuring the height of the cam hump.
Using a micrometer, measure the height of the cam

hump.

Cam dimensions:

H = 29.598 + 29.650 (inlet and exhaust cams)
H, = 28.948 + 29.000 (injection cam)

Limit measurement for H: 28.498

Limnit measurement for H,: 28.848

If cam wear exceeds the above limits, replace the cam-
shaft.

20} Checking the inlet manifold.
Using a ground bar and a thickness gauge, check for any
distortion of the exhaust manifold plane.
Maximum allowable distortion: 0.1 mm
If distortion exceeds the above limit, replace the exhaust
manifold.

- 21) Checking the govemnor leverages.
(@ With the levers fitted on the guide pin, check that
height “A” falls within the 45 + 47 range.
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@ Using block squafas and a surface plate, check the
paralielism of pads “B". :

A deviation of 0.05 mm is aliowed. ™

mma.05 B B

5. FITTING THE CYLINDER HEAD

NOTE:

»  Thoroughly clean all parts to be fitted.
Before proceeding to the fitting, lubricate ail sliding
and rolling surfaces with motor oil.
Replace all gaskets and sealing rings.

1) Fitthe support washers for the vaive springs.

2} Fit the valve stem sealing ring.
® Oil the sealing ring.
@ Fit the sealing ring by means of tool 19.1.20311

NOTE:
¢ Take care not to damage the valve guide bush.

3) Fitting the vaives.
@ Qil the valve stem.
@ [nsert the valve from the combustion chamber, tak-
ing the utmost care not to damage the sealing ring.

NOTE:

* Do not extract the valve after it has been inserted.

=  Whenever the valve has 10 be extracted, replace the
valve stem sealing ring with a new one.

4) Fifting the cylinder head
@ Fit the cylinder head on teol 18.1.20312.
® Block firmly the tool into the vice. N

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

| 5) Fitthe valve springs.
8) Fit the lock cones, using a curved-nose valve-lifting
clamp. :

(& To bed the cones in their housings, gently tap them
with a plastic malliet.

WARNING:
« Be careful when perfprming this operation, as the

cones may spring off.
* Always protect the eyes when carrying out this op-

eration.

7) Fitting the precombustion chambers and the glow plugs.
@ Fit the precombustion chamber on specific tool
18.1.20304 and position it on the head, taking care to

align the glow plug socket with the hole on the head.

@ Carefully screw specific fool 19.1.20300 on the head
to the abutting end.

@ Remove tool 19.1.20304 and insert the ring nut,
locking it in two stages by means of specific tool
19.1.20298,
15t fastening: 100 N.m.
2nd fastening: 180 N.m.
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@ Remove tool 19.1.20300.

NOTE: _

* During this operation some resistance may be felt
owing to the friction of the tool against the
precormnbustion chamber. This is to be regarded as
normal,

® Fit the glow plug.

Repeat the above operations for the other precom-
bustion chambers.

After installing the precombustion chambers, make
sure that projection “A” measures 3.68 + 4.10 mm,

7)  Fitting the governor leverages on the head.
 Assemble the lever group, the guide pin and the
spring framework ({for Idle speed and full load speed
springs).
® Insert the head lever group from the camshatft hous-
ing side.
Fit the specific pin-locking screw.

NOTE:
* Replace the QO-ring seal.

8) Fitling the inlet manifold.
@ Positionthe manifold gasket onthe head after smear-
ing the surfaces of contact with bearing grease.

® Hook the tie-rod of the regulator springs to the
accelerator lever,
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® Fasten the manifoid to the head by means of the 11
relevant screws. ’

¢ RN | ":";.::‘ PR :--f"_é-: e ]:-‘--: ——
I -:!'....*r:”. H-1 l:s‘ & I_,rt ‘4—: : 5

@ Externally, fit the accelerator control with the spring
retainer and fasten the latten.

(& Fasten the manifold connection with the 2 screws.

9) Checking the piston projections

Using specific tool 19.1.20310 and a comparatar, meas-
ura the projection of each piston from the cylinder block
plane.

Take measurements at 4 diagonally-opposed points for
each piston.

Projections affect the compression ratio. Therefore, to
ensure an adequate ratio, determine the projection of the
head gasket based on the table below.

NOTE:
= Only take account of the maximum values obtained.
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Measured piston Thickness af Graphical Deac
projection . gasket representation Space
. ,;:::_f'v“e'-.“ri.:.i-\'- i
125+ 1.47 1,65 0.40 mm
2 notches 0.48 mm
118 +1.07 1.55 0.38 mm
1 notches 0.48 mm
1.06 +0.97 1.45 | 0.39 mm
0 notches 0.48 mm
NOTE: ,
» The dead space is the distance between the piston
(TDC) and the head.

10} Installing the head.
@ Fitanew head gasket having the previously determined
thickness. :
@ Install the head.
NOTE:
¢ Make sure the dowe! boits and the sealing rings are
correctly fitted on the gasket.

@ Fit the head-fastening screws and washers after lubri-
cating the screw threads. "'

NOTE: .

*  When overhauling, it is advisable to repiace the screws
with new ones. After interrmediate-mileage interven-
tions, check the lenght (") of each screw,

(*} Standard length: 89.5 + 90.5 mm
Maximum allowabie length: 92 mm

e screw exceeds the maximum allowable
ce the whole set of screws.

FaStef the head by gradually tightening the screws in
the numerical order shown in the picture to 50 N-m.
1# step : turn the key for 90° clockwise. -

2m step : turn the key far 120° clockwise.

NOTE:
* Therg is no need to check the tightening after running
the engine. : :
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. 11) Fitting the camshaft - _. %

® Clamp the camshaft in a vice, usmg aluminium
linings. Position the feed pump control (mng andcam)
on the camshaft and lock it with the special screw at
80 N.m. while counteracting with a fork spanner

inserted in a cam. ' L ?
i . oo, BE -
‘ : i.';*-f-f' /
® Insert the camshaft into the head on the flywheel
side.

@ Assemble the bearing on the camshaft.
@ Assemble the support with weights and the pipe.
Place the group into the camshaft.

NOTE
+ Be sure to place the weights and their holder in the
right place to let uncovered the lubrication hole.

® Assamble the bearing with the retainer and the new
oil retainer on the flange of the pulley side; fix the &
bearing with retainer plate and fasten the screws with :
Loctite 270 to the specified tightening torque.
Tightening torque 10 N.m.

. Assembiei iReiye on the head with a new O-ring.
the thrée wggq;j'ue specmedtlghten:ngtorque
Tig &enmg t0 ue$12 N-m.

:;ac-ﬁﬁ
-'}1'

@ Assemble the pulley of the camshalft and the timing .
belt (Sea EM-14).
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12) Fitting the rocker arm pivol.

@ Fit the rocker arm pivot on the 1% flywheel-side
support. Insert a new pin, pushing itabout 0+ 1 mm
under the surface of the support.

NOTE:

» [f the pivot has been opened to be cleaned, reinsert
the plugs at the pivot ends.

@ Fit the rocker arm and the support, keeping the
reverse order to the removal.

@ Install the pivot with the rocker arms on the head.

NOTE:

« To facilitale the fitting, it is advisable to keep the
rocker arms aligned with rubber bands.

@ Tighten the nuts of the supports. - 2
Tightening Torque: 40 N-m '

13) Adjusting the play of the valves.

@A diust the play of the valves. For this operation refer
to EM-6.
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14) Install the fuel feed pump. For this cperation refer to FU
section,

o 3

15} Fit the pneumatic pump support flange without using a
new C-ring seal. Tighten the screws with the prescribed
torque.

Prescribed torque: 12 N.m.

16) Fit a new O-ring seal on the pump shatt.

17} Fit the pneumatic pump with a new gasket and a new O-
ring seal on the coupling surface. Tighten the screws
with the prescribed torque.

Prescribed torque: 30 Num.

18) Fitting the pump-injectors on the head.

(@ For this operation refer to FU section.
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@ Carry out the injection advance and the fevelling of
deliveries. See EM-7.

NOTE: :

= The injection advance can be carried out with the en-
gine on the bench or fitted on the vehicle; for the fev-
elling of deliveries the engine must be installed on the
vehicle.

® Fit the pump feed pipes, replacing the O-ring seals
and applying silicone sealant to the rubber gaskets
on the head-cover coupling.
Prescribed torque: 3.5~ 4 N.m.

@ Fitthe head coverwith a new gasket. Tighten with the
prescribed torgque.
Prescribed torque: 9 N.m.

CAUTION:
o Rubber pipe must not come out of its housing {head
cover).

19) Fit the minimurn cil pressure switch.
Prescribed torque: 25 N.m.
Connect the relevant electric terminal.

20) Fit the vacuum relief vaive, with the related tube. Un-
screw the conical-gasket fastening nut straps.
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EM-43

| CYLINDER BLOCK
1. COMPONENTS

(@ Cylinder block & Crankshaft
@ Pistons ® Flywheel
@ Connecting rod ® Oil pump
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2. PREPARING TO REMOVE THE CYLINDER
BLOCK

1} Discennectthe engine-gearbox assembly from the chas-
sis and prepare it for bench overhauling.
See EM-20.

2) Remove the timing belt. See EM-13.

3} Remove the head following the steps below.

(® Disconnect the oil sump from the head cover.

@ Remove the head cover.

@ Remove the rocking lever pin after having locked
injection pumps with a specific pin.

@) Hemove the 10 head fastening screws.

NOTE:

o While removing the head cover, make sure the
rubber pipe of condensed vapours isn't coming out
from its seating (head cover).

While removing the head, follow the screw removing
steps as indicated on page EM-24.
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z 4} Remove the ¢il pan after loosening the fastening screws.
The detach oil pan, use a hammer and a wooden wedge ' ==

s0 as not to damage it. : TS

NOTE: CHOREES
* Take care nct to bend the oil return tube; to this end, L S S
start the detaching operation from the exhaust side. ot Y L

5) Loosen the bracket-fastening screw and remove the oil

return tube.
8} Remove the ol filter and the oil pump. See LU section.

7) Remove the water pump after loosening its 4 retaining
screws.

3. REMOVING THE CYLINDER BLOCK

1) Removing the connecting rods and the pistons.,

@ Mark the position of the connecting rods so as to
avoid inverting them during the subsequent fitting.

® Remove the connecting rod cap after loosening its
fastening screws. Remove the bronze bearings and,
subsequently, the connecting rod-piston assembly.
Fit the cap on the connecting rod again. Repeat the
operation for the other cylinders.
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(@ Remove the piston rings.

@ Remove the retaining rings of the piston pins and
separate the connecting rods from the pistons.

NOTE:

* No specific tooling is required for this operation, as
the piston pins have forcings neither on piston noron
the cennecting rod.

2) Removing the flywheel.

@ Apply fiywheel-locking tool 19.1.20313 on the cylin-
derblock. Loosenthe screws and remove the fiywheel.
Remove the tool.

3} Bemove the metal sheet protection after unscrewing the
4 3crews,

4) HRemove the flange fitted with an oil seal.
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[ 5} Loosen the screws and remove the crankshaft U-bolts
with the related bronze hearings.

8) Remove the crankshaft and the cylinder block-side
bronze bearings.

4, CYLINDER BLOCK CHECKS
1) Checking the bronze bearings - crankshaft coupling.

@ Fit the crankshaft with U-bolts and bronze bearings.
With the aid of some grease, position a calibrated,
“Perfect Circle Plastigage-type thread at the center

of the bronze bearings. _
Tighten the U-bolts with the prescribed torgue.

Prescribed torque: 60 N.m,

@ Remove the U-boits and measure the width of the
thread by means of the specific gauge, which makes
possible measuring the coupling play.
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@ Follow the same procedure to measure the coupling

play of the connecting rod bronze bearings. Tightening
torque for connecting rod U-bolts: 40 N.m:
Standard Wear limit
Crankshalt - '
standard main 0.041+0.107 0.230
bearings play
Crankshait -
connecting rod 0.021+0.066 0.130
hearings play

@ Ifthe vaiues obtain exceed the allowable limits, carry
out further checks:
a. Measure the inside diameter of the bronze hear-
ings only aftertightening them with the prescribed
torque. Use a bore meter.

b. Measure the outside diameters of the crankshaft
and connecting-rod pins by means of an external
rnicrometer,

Diameters of the crankshaft and connecting-rod pins

Dimensions {mm)

A = 48,984 + 48.000 Wear limit = 47.900

8 =239.984 + 40.000 Wear limit = 38,900

Inside diatemers of crankshaft and cannecting-rod big end bearings

Dimensions {(mm)

C = 48.04% -« 48.091 Wear limit = 48,130

D) = 40.021 + 40.050 Wear limit = 40.100

=t

Measurements refer to tightened bearings.

Plays between bearings and related pins

{mmy}

C-A=0.041 + 0.107 Wear limit = 0.230

b-B = 0.021 + 0.068 Wear limit = 0.130
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NOTE:
« 0.25+0.50 mm reductions of inside diameter are
available for both crankshaft bearings and connect-

ing-rod big end bearings.

c. If the diameters of the crankshaft journals come
within the prescribed limits, replace the bronze
bearings with standard bearings. If not, grind the
crankshaft. 0.25+0.50 mm reductions of inside
diameter are availabie for both crankshaft bear-
ings and connecting-rod bearings.

Dim. bronze bearings | connecting rod pin @ crankshatt journal @

Standard size 39.984 + 40.000 47.984 + 48.000
0.25 reduction 39.734 + 39.750 47.734 + 47.750
0.50 reduction 39.484 + 38.500 47.484 + 47.500

® Checking the axial play of the crankshaft.
Install the bronze bearings on the cylinder block.
Fosition the crankshaft.
Fit the levellers on the cylinder block and on the
flywheel-side U-bolt, Fit the flywheel-side and tim-
ing-side U-bolt and tighten them with the prescribed
torque (60 N.m.).

NOTE:

* There is no need to fit the U-bolts with gaskets, as
the installation is provisional. Using a magnetic-
base comparator, measure the axial play of the
crankshait.

NOTE: - :

* For the validity of the test, use a screwdriver as
shown in the figure, acting in both directions. Meas-
ure the axial play,

Prescribed axial play: 0.130+ 0.313 mm.

[f the play does not fall within the prescribed range,
use thicker levellers.

0.10 mm and 0.20 mm oversizes are available.
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NOTE:

* There are 4 leveliers: 2 on the cylinder block and 2 on
the U-bolt. If an oversize is needed, act on both
levellers located on the same side. If required, it is
possible to combine a standard and an oversize, or
different oversizes.

2} Checking the connecting rods.

(® Forthe verification of the inside diameter of the big-
end bronze bearings, see "Checking the bronze
bearings - crankshaft couplings”.

See EM-46.

@ Checking the connecting rod - piston pin coupling
play. . i

Ve AR

—--U

a. Measure the inside diameter of the connecting
rod small end by means of a bore meter.

b. Measure the diameter of the piston pin by means
of a millesimal micrometer.

rod pin @ B = 18.015 + 18.025 mm
Piston pin D = 17.996 + 18.000 mm
Coupling play 0.015 + 0.029 Wear limit  0.060 mm
NOTE:;

» Ifthe calculated plays do notfall within the prescribed

- range, replace the small-end bronze bearings. Drive

it with the iubrication hole aligned and subsequently
work it to the prescribed dimension.

® Aligning the connecting rod.
After overhauling the connecting rod small end,
proceed to verify the alignment by means of a
surface plate and a comparator (see figure at right).

The A @ measurement on the piston pin must be:
standard = 0 + 0.015
limit = 0+ 0.030

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

| 3) Checking the piston ring and piston
(@ Measure the piston rig end gap.

Place the piston ring into the cylinder and measure the

end gap A. :

Specification:
istpistonring: A =0.25-0.45 mm
2nd pistonring: A = 0.25-0.45 mm
3rd pistonring: A =0.25-045mm
Wear limit: 1.0 mm

@ Measure the piston ring groove clearance.
Specification:
A=0.080-0.125mm
B = 0.050-0.085mm
C =0.040-0.075 mm

@ Piston instaliation position
A = 1st (Internal tapered and torsional) ring
B = 2nd {Internal tapered and torsional) ring
C = 3rd ail contral ring
D = Chromium-plated potion
£ = Chromium-plated potion
NOTE:
e The stamped portion of piston rings should be fitted
facing upwards.

@ Measure the piston diameter Q at A position from bot-
l tom of the skirt. (A = 9 mm)
Piston class:
o Depending on their diameter size, pistons are divided
into four classes; A, B, G and R.
e The class and logo are specified inside the piston.

pPimension {mm}:

Class | Piston Diameter | Cytinder Diameter Clearance
A 71,930 - 71.940 71.880 - 72.000

B 74.840 - 71.850 72000 -72.010 0.050 - 0.670

C 71.850 - 71.960 72.010-72.020

R 72.031-72.048 72.100- 72120 {.051 -0.085
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If the measured diameter is smaller than the allow-
able minimum, replace the pistons. 0.50 mm and
1.00 mm oversize pistons are available. The diam-
ater of these pistons is stamped on the piston top.
Class R pistons have specific rings.

4} Checking the cylinders

@ Set the bore meter to zero with a calibrated ring and
measure diameter D at points 1-2-3 by means of a
micrometer. Repeat the operation after rotating the
bore meter 90° at the same height. Check for wearin
X, where the piston rings operate. If wear exceeds
0.05 mm, grind the cylinder.

‘——EN-——»X—-—-.-

Classes Cylinders
A 71:890 + 72,000
B 72.000+72.010
c 72.010+72.020
R 12,100 +72.120

® Tocheckthe coupling play with the pistons, measure
the diameter inthe “Z” area of each cylinder, perpen-
dicular to the crankshaft.

@ OCylinders are identified by the same classes as the < -
‘pistons; the letters are stamped at the positions
indicated by the arrows.
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@ When grinding the cylinders, the working marks
must cross one another at an angle of 45° + 55° and

LR LR TR AR RN

U R

be uniform the clear in either direction. Average < n 45385
roughness must be 0.50 = 1.00 mm. i
NOTE: ;
+« Do not regrind the cylinder surfaces with emery ;
cloth. -

® Piston-cylinder coupling plays

Classes| Cylinder @ Piston @ Play

A 71.990+72.000 | 71.830 + 71.940

72.000+ 72,010 | 71.940 + 71,950 0.050 + 0.070

B
c 72.0104 72.020 | 71.950 + 71.960
R 72100+ 72,120 | 72.031 + 72.040 0.051 + 0.089

5} Weighting the pistons and the connecting rods.

(D To avoid a lack of baiance, ensure that the pistens
have a weight difference of no more than 6 grams.

® Repeat the operation for the connecting rods. The
weight difference must not exceed 10 grams.

@ Weight the piston-connecting rod assemblies and
make sure that the weight difference does not exceed
14 grams,
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8) Checking the cylinder plane.
Using a ground block and a thickness gauge, check the
area of contact of the head gasket. The cut-of-plane
must not exceed 0.10 mm.

NOTE:
o Levelling operations are forbidden.
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| 5. FITTING THE CYLINDER BLOCK

NOTE:

= Before proceeding to install the cylinder block, be
sure to properly wash all parts. Remove all gasket
and carbon residues from the interior of the lubrica-
tion ducts.

1} Fitting the crankshaft.
{ Fit the cylinder block with bronze bearings having a
lubrication hole,

@ With the aid of some grease, apply levellers having
the previously determined thickness to the flywheel-
side support and the related U-bolt.

® Lubricatethe bronze bearings and positionthe crank-
shaft. :

@ Fit the rubber gaskets and the bronze bearings on
the flywheel-side U-bolt, lubricate the surfaces andfit
the U-bolt on the engine using the two strips. !
Specific tool 19.1.20297. r

After provisionally locking the U-bolt, remove the
gasket so that it protrudes 0.5 + 1.0 mm.

(® Repeat the same operation for the timing-side U-
bolt,
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@ Fit the bronze bearings on the central supports. Fit

the supports on the cylinder block as shown in the
figure. -

NOTE:

* The reference marks may be numerals of chiselings. L .
Fit the U-bolts with the reference marks on the same _95 g I B
side as the marks on the cylinder block. ©] /-—\fﬁa‘ AN
In any case, the catches of the bronze bearings must v g
be on the same side. The studs can be positioned N/
either on the U-bolt side or on the cylinder block side, @] = £

[ ] < =) Q =4

@ Gradually tighten the crankshaft bearings to the l

prescribed torque, ; .
Prescribed torque: 60 N.m. __95
GF=
{
@}'_': =
o

Fit a new oil seat on the falge, flywheel side, using
specific tool 19.1.20188.

NOTE: -

° Before fitting any oil seals, dip them in mator oil for at
least 30 minutes.
If the crankshaft shows signs of wear in the oi seal
working area, position the oil seal 2 mm deeper.

®@ Position the flange on the crankshaft with a new
gasket. Apply a drop of silicone sealant to the ends of
the U-bolt gaskets.
Tighten the screws with the prescribed torque.
Prescribed forque: 12 N.m.
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Fit a new oil seal ont the oil pump casing. Install the
pil pump on the engine after fitting it with a new
gasket. '

See LU section

G} Fix the metal plate casing by means of the 4 relevant
SCrews.
Fixing torque: 28.6 N-m

@ Fitthe flywheel and stop tool 18.1.20313 and tighten
the 5 screws with the prescribed torque.
Prescribed torque: 80 N.m.

@ Fitting the pistons.

a. Lubricate the piston pin, couple the connecting
rod and the piston taking care to observe the
original assembly position.

b. Position the piston pin manually and fit the
retaining rings.

¢. Position the piston rings on the piston. The
scraper ring has no fitting direction, whereas the
1stand 2nd rings bear a “TOP” caption or a mark
on their tops. At any rate, the 15t and 27 rings
have a bevel on their inside upper part. The 1t
ring can be recognized by its chromium-plated
outer surface.Place the ring unions at 120°. The
scraper ring spring must close in the position
diarmetrically opposed to the opening of the
scraper ring.

Fit the bronze bearing on the connecting rod and
position the crankshaft so that the cylinder con-
cemed is at the B.D.C.
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............ Cpp— e o = s

@ Insert the piston-connecting rod assembly, position-
ing the combustion chamber on the water pump side.
Complete the fitting with the aid of tightening tool (for
example AWA 499955 ). '

(8 Position the bronze bearing on the connecting rod
cap, lubricate the shatft and fit the cap according to
the reference marks set previously. In any case, the
caiches of the bronze bearings must be on the same
side.

Progressively tighten to the prescribed torque: 40
N.m.

Repeat the piston fitting operation for the other
cylinders.

@ Fitting the oil sump.

a. Fita new O-ring séal on the oif return tube. Install
the tube on the cylinder block, fastening it with the
relevant screw.

b. Fit a new O-ring seal on the sump oil suction tube.
Degrease the cylinder block and oil sump sur faces.
Apply sealant silicone,DOW CORNING 7019 type
to the sump surface.

Fit the sump on the cyiinder biock and gradually
tighten the screws with the prescribed torgque: 10
N.m,

Check the tightening of the drain plug.

Tightening torque: 40 N.m.
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c. Install a new oil filter. Lubricate the gasket and
lock it by hand.

d. Install the oil level gauge.

To complete the fitting operations, refer to the rel-
gvant sections.
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e 30 S i

EXHAUST SYSTEM

1. DIAGRAM OF SILENCER ANCHORAGES"

1 - Manifold

2 - Connaection pipe

3 - Exhatst pipe

4 - Silencer

5 - Meating protection

€ - Support

7 - N° 2 special supporting bolls
8- N° 6 Bolts

9 - Elastic suppornts
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| 2. REMOVING THE EXHAUST SYSTEM

1) Unsecraw the two nuts holding the fiange between the R
exhaust pipe and the silencer.

NOTE:
+  When fitling again, use a new gasket.

2) Unhook the supports from the circlips, moving the ex-
haust systern toward the front of the vehicle.

3) Loosen the 4 fastening screws and remove the protec-
tion. It is now possible to have access to exhaust pipe
and the manifoid.

4) lLoosenthe 4 screws shown in the figure and remove the
connecting pipe.

5) To complete the operation, lovsen the 6 nuts and the 2
special supports shown in the figure and remove the
axhaust manifold,

NOTE:
» Four gaskets are filted between the exhaust mani-
feld and the head. These gaskets must be replaced

after each disassembly.

3. FITTING THE EXHAUST SYSTEM
Fit the parls again, following the removing procedure in
the reversal order.
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INTAKE SYSTEM L

1. REMOVING THE FILTER BOX

(a5....

i
H

1) Disconnect the sleeve between the intake manifold and
the filter box and loosen the 2 straps. Do the sameforthe
sleeve between the filter box and the chassis member.

!

r"‘a;—:—a %

2} Remove the filter box after loosening the 3 screws
fastening it to the bracket.

3) Removing the filter cartridge

@® Toremove the filter cartridge, release the 2 fasten-
ers with a screwdriver as shown in the figure,
Pickup version
The filter box can be reached from the lower part of
the vehicle, as the filter is located under the pedal.
Van version
To have access {0 the filter box, raise the right-hand
seat.

2. FITTING

1) Fit the filter cartridge again, following the removing
procedure in the reversal order.

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

EVi-63

| SPECIFIC TOOLS

lilustration Tool refarence number Tool name
19.1.20172 Timing belt pulley tightening tool
19.1.20174 Qi seal assembling/ disassembling tool
19.1.20180 Motor overhauling support
18.1.20181 Tool for motor overhauling suppoit attachment
18.1.20182 Gearbox support
19.1.20285 Driving belt tension o0}
19.1.20296 Wrench for precombustion chamber ring nui fixing
16.1.20207 Sheet for main bearings
10.1.20298 Wrench for pumping element ring nut fixing
19.1.20299 Main shaft locking tool
19.1.20300 Precombustion chamber orienting pin
19.1.20301 Checkingl tool for injection advance
19.1.20302 Advance surveying tool
19.1.20303 Qit seal extractor
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Tool reference number Tool name
19,1.20304 - Extractor
19.1.20308 Motor support plate
19.1.20370 Piston protrusion checking tool
18.1.20311 Tool for vaive seal ring assembiing
19.1.20312 Cylinder head support
19.1.20313 Flywhee! locking tool
18.1.20314 Leveling tool
i
Cn the market, )
type Beta 1440/1, AWA ref, ;
499055 Segment tightening tool
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SERVICE SPECIFICATIONS

’ Pickup 551
Coaoiant T T
) _ Without ol filter 3.251
Qii capacity
With od filter 3.651
Valve clearance (COLD) intake Cam; 0.15 mm, Valve; 0.20 mm
Exhaust Cam; .15 mm, Valve; 0.20 mm
Injection timing BTDC 117+ 1°
Idleg speed 300 + 50 mpm
Compression pressure 250/300 rpm Minimem 28 Bar
jmii 119.9 mi
Timing belt puley m‘?’?‘:{?;j limit) Camshatt 0
- Crankshaft 29.2 mm
Coupling clearance 0.035 + 0.085 mm
Wear limit 0,170 mm
Camshaft capacity 36.975 + 37.000
Camshaft Intake 29.458
Cam lobe height Minimum lumit
Exhaust 29.498
Minimum Jumit
Cam injection height Minimunm lumsi 28.848
Cylinder block side
Flatness Intake manifold sids 0.1 mm
Cylinder head Faxhayst manifold side
intake 59°53' - 60
Valve seat angle
Exhaust 44°53° + 45°
intake 0.040 + 0.075 mm
Valva guide bushes Cil clearance Exhaust 0.045 + 0.080 mm
Limit 0.10 mm
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Valve saat sealing width

1.6+1.7mm

Valve seat sealing width 2.0 mm
Wear limit
Inlet 80°30' = 60°4S
Valve seat angle
Exhaust 45°30° + 45°45'
Inlet 0.9+1.5mm
Valves Valve thickeness
Exhaust 1.2+1.8mm
Valve stem outside diameter 6.970 + 6.990 mm
Intet 101.65 mm
Ovarall length Exhaust 101.65 mim
Valive springs Free length 43.3 mm

Coupling play belween rocker arm and racker amns pivet

0.015 + 0.041 mm

Coupling play belwean rocker arm and rockar arms

Hockt?r arm and rocker | pivot Wear limit 0.08 mm
arm pivot
Rocker arm inside diameter 18.15 + 18.30 mm
Rocker arms pivot outside diameater 17.989 + 18.000
Standard (8TD) 0.1 mm
Cylinder block 8 ’
¥ Head out-ol-plane Masimumn fimit
Riston-cylinder coupling play Standard (STD) 0.05 + 0.07 mm
Maximurn fimit 0.17 mm
Cylinder Cylinder bors (when an Standard (STD) 71.980 - 72.000 mm
oversize cylinder Is used) 0.25 oversize 72240 -72.250 mm
0.50 oversize 72490 - 72.500 mm
A 71.930 - 71.940 mm
Piston ciass B 71.940 - 71.950 mm
\ c 71.950 - 71.960 mm
Pistont and piston rings
N1 0.25 + 0.45 mm
Fisten ring split ga
g it gap N. 2 0.25 + 0.45 mm
Scraper 0.20 + 0.45 mm
Connacting red small end - piston pin coupling
Piston, piston pin play Allowable limit 0.060 mm
i Maximum bending 0.0320 mm
Connecting rad
Maximum torsion 0.030 mm
Crankshaft eccentricity 0.06 mm
Max wear of crankshaft and connecting rod pins 0.01 mm
Crankshaft Crankshash and cennect-] Grankshaft journals 0.041 + 0,170 mm

ing rod pins coupling plays

Connecting rod pins

0.021 + 0.066 mm

Crankshalt axial play

0.130+ 0.313 mm
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Flywheel

Eccentricity Allowable limit

.13 mm

Crankshalt thrust bear-
ing

Rearing cenlra thickness 8TD

0.1 mm and 0.2 mm thickness ovefsize)
bearings are available

2.31 + 2.36 mm

Crankshatt journal @

37p
0.25 mm and 0.50 mm diameter undarsize
bearings are available

47.984 » 48.000

Connecting rod pin &

STh
0.25 rnm and 0.50 mm diameter undersize]
bearings are available

39.984 - 40.000
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TIGHTENING TORQUES

. Tightening torques
Components to be tightened N-m Kg-m
Cyfinder head x glow-plug 20 2.04
Cylinder head cover x cylinder head g 0.9
Crankshaft bronze bearing cap x eylinder block 60 68.12
Cyiinder block x oil sump 10 1,02
Connecting red x connecting rod cap 40 4.08
Fiywheel x crankshalft a0 8.15
Crankshaft pulley x crankshaft 360 36,7
Camshaft timing beit pullay x camshaft 80 B.2
Water pump 29.5 3.02
Head x intake manifold 29.8 3.02
Head x exhaust manifold 14.7 +21.6 1.5+2.2
Connecting rod bronze bearing ¢ap x connecting rod 40 4.08
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FUEL SYSTEM

SUPPLYING AND INJECTION SYSTEM .... FU- 2

FUEL PUMP ... crcsisinnisrmscssnssaninnes FU- 3
SOLENOID VALVE ......cconvrennensirmssrsssssasnas FU- 4
PUMP INJECTOR ..cvecviimiemimrnmrrereressssssscerans FU- &
SERVICE SPECIFICATION ...occvvmimrensnsrnsnesas FU-13

NG. 7833.8E
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FU-2

SUPPLYING AND INJECTION SYSTEM

Supplying system includes tank, fuel pump, fuel filter, solenoid valve pump-injectors and relative pipes. The
fuel pump sucks the fuel from the tank and conveys it to the fuel filter. A tube in the upper part of the filter
goes back to the tank. This tube has a predetermined section to guaraniee a correct feed pressure, The
circuit, consisting of a tank, a fuel pump, a fuel filter, a solenoid valve and a tube for the injector supplying,
is called "Low pressure feeding circuit” (0.3 - 0.45 bar). A tube connects the injectors to the fuel filter, to
make sure the fuel surpius coming back.

@ Fuel tank @ Bleeding cack
(&) Fuel pump {3 Fuel filter
& Pump-injeciors ® Solenoid valve
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FUEL PUMP
The fuel pump is a membrane-type pump operated by a
camshaht eccentric through a rod.
An external lever makes it possible to actuate the pump man-
ually.
Contents:
@ Fuel transfer pump
(@ Push rod
@) Seal ring
Specification:
Pumping capacity: 75 £/h at 1500 rpm
Feed pressure; 0.55 - 0.65 bar

1. Remove the fuel pump
(D Disconnect the tubes and unscrew the 2 fastening
nuis as shown in the figure.
NOTE:
« Never reuse the removed O-ring.

2. Inspection of fuel pump
Inspect the 2 holes on the plastic spacer to check the
condition of the 2 internal membranes,
e [f there is an oll leakage, it i8 possible to break the
inner membrane.
o If there is a fuel leakage, it is possible to break the
outer membrane.

3. Inspection of push rod projection
(D Check the push rod length and if measurement is not
as specified replace the rod.
Specification:
Push rod length: 152 + 0.05 mm

@ Check the push rod projection A from the cylinder
head plane. The measurement of the push rod projec-
tion A must be carried out while eccentric 1 is at rest
as shown in the right figure.

“Specification:
Rod projection: 1.6 - 2.4 rmm

NOTE:
o |t is important that the rounded part of the rod should
be correctly positioned in housing located on the outer

ring of the eccentric.
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FU-4

SOLENOID VALVE

The solenoid valve is designed to cut off the fuel flow when the engine is stopped.

The valve is usually closed and is opened when it is electrically supplied through the key switch. Make sure
that the valve is completely closed when it is not electrically supplied and vice versa.

1. Removing the solenoid valve
(D Disconnect the fuel tubes and connector.
(@ Remove the solenoid valve with bracket by loosen 2
fastening screws,
NOTE:
» The negative pole of the solenoid valve is located di-
rectly on the bracket.

2. System bieeding

@ Insert a length of tube in a bottle and connect the
other end fo the bleeding cock.

@ Loosen the cock screw.

@ Turn the key switch to ON position.

@ Operate the fuel feed pump manual lever until only fuel
fiows out,

CAUTION:

* Be sure to operate the system bleeding after removing
and/or replacement of fuel system components.

NOTE:

» In pump delivery is insufficient, give it an impulse with
the starter motor by turning the key switch until maxi-
mum efficiency is obtained. After completing the opera-
tion, close the bleeder again, remove the tube and turn
the key switch of OFF.
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FU-5

| PUMP INJECTOR
The use of injectors on small engines has been limited up to now because their traditional shape raises the
height of the engines considerably. In fact, the classic unit injector features the ;Jurnpmg part mounted on
the Injection nozzle axis and actuating cam is on the top.
The problem was solved by designing a new angle-shaped unit injector where the metering body is lying
flat aver the cylinder head and the camshatt lies on a side.
The patented injection system includes alse a one-way fuel feeding system as there is no annular chamber
around the plunger barrel, and a non-return valve is fitted on the fuel discharge side.
This system eliminates vapour bubbles and the misfunctioning due to their compressibility, improving injec-
tion quality and ensuring instant engine stop by means of a simple elactric fuel check valve.
The elimination of high pressure fuel line, together with the delivery valve optimization, has allowed a nearly
constant start of injection throughout the entire range of operating speed, thus overcoming the need for an
axpensive automatic timing control.

Component
15141312
! 4 f/ 11 106 8 7
> %
¢ & _R®e
377
A
1 Circlip 11 Cylinder A Ring nut
2 Tappet 12 Delivery valve B O-ring seal
3 Stop disc 13 Gasket C Nozzle
4 Piston 14 Spring P Spacer
5 Spring 15 Filler E Pushrod
6 Scraw 16 Peg F Spring )
7 Support 17 O-fing seal G Adjusting shim
8 Lever 18 Nonreturn valve | Body
9 Ring nut 19 O-ring seal L Control impeller
10 O-ting seal 20 Hole closing screw M Piston guide
N O-ing seal
NOTE:

* When fitting/reassembling the injector, tighten ring nut A at 68.6 N-m.
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FU-6

1. Remove the pump injector
(® Disconnect the il pressure switch connegtor and the
engine pressure conirol valve, ’
@ Disconnact the fuel delivery pipe.
(3 Remove the cylinder head cover.

(© Remove the fuel feed connection by loosen 8 screws
fastening the connection to the pump injectors.

(& Remove the pump injector control rod by loosen the
screws that fix the rod to the pump levers and unhook
the spring.
(® Remove the pump injector. i
a. Manually rotate the crankshaft untit a plunger & ” J
reaches its top position. (} s
b. Insert a peg in the specially-designed hole and the 2 Ea%\‘l;'

crankshaft again untii the rod is freed.

¢. Remove the 2 fastening nuis of pump injector
and extract it from the head.

d. Repeat the operation as above a to ¢ for the re-
maining pump injector.

NOTE: .

s By following this procedure, the removal can be carried
out without aitering the injection advance setting. To
this end, mark the pumps and the control rods so that
they may be fitted again on same cylinder.
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2. Disassembly the pump injector
(D Remove the circlip from the pump support.
@ Pull out tappet, stop plate, plunger and spring.
(3 Remove the pump support and contro! lever by loosen
4 fasten bolts.

@ Remove the ring nut by using the SST No. 19.1, 20294.

® Pull out the delivery valve together with O-ring, barrel,
spiing and filter.

® Loosen the cup and remove the relating parts.

3. Inspect the plunger prme e e —

. Piston L B
: Piston section, upper part 2 I—L// c
: Cylinder E

Delay notch a

Conirol slot

Dimensions {unit = mm): QD
A = 6.0 (nomina! measurement) 4
B=1.50-1545
C=1.50-155 . L
D=10.00£0.035
E=96+0.035
F=09

(¢}

=)

[

o

4. Assembly the pump injector
(D Put into the adjusting shim, spring, pressure rod, spac-
er, nozzle and O-ring to the pump injector body in
order of component figure.
@ Place the cup to the pump injector body and tighten
the cup,
Tightening Torque: 66.8 N-m
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FU-8

@ Place the spring, gasket, delivery valve, barrel and O-
ring to the pump injector body in order of the compo-
nent figurs, '

@ Tighten the ring nut.

Tightening Torque: 34 N-m

(& Connect the support with lever and tighten 4 bolts.

{® Introduce the plunger into the barrel press with a fin-
ger and simultaneously turn lever slowiy until index fits
into the lever seat.

NOTE:

o If the piston is erroneously fitted with the propeller
turned in the wrong direction the pump injector will not
operate (there is no danger of over-speed).

5. Unit inspection
(D Checking and adjusting the injector pressure
Connect the injector to a hand pop test machine and
check the injection pressure.
Specified injection pressure: 140 - 155 bar

If the injection pressure is not required, change the ad-
justing shim over spring.

NOTE:

» Eleven different adjustment shims are available as
spares measuring from 1 to 2 mm.

o When there is necessary 1o replace the spring, the in-
jection pressure should be set at 10 bar greater pres-
sure to allow for bedding during operation.
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FU-9

@ Plunger leakage test
a. Connect the hand pop test machine.
b, Adjust the injector popping pressure to a level of
350 bar or greater.
The plunger leakage properties are acceptable if 300
bar can be attached.

3 Nozzie protrusion
To avoid any overicad of the fire ring check that nozzle
protrusion falls within following limits.
Nozzle Protrusion Limit:  6.80-7.05 mm

If the nozzle protrusion exceeds the specification, a
0.25 mm copper washer can be used o offset the ex-
Cess.

6. Install the pump injector
@ Install the injector fire ring.

NOTE:
» Never reuse the fire ring, when the pump injector is re-
moved.

» Make sure that plane A faces upwards to infroduce the
fire ring into injector housing.

(@ Place the pump injector to head and tighten 2 nuts.
Tightening Torque: 20 N-m

NOTE: _
» Tighten the nuls alternately in 5 N-m steps.

® Connect the pump injector control rod 1o the pump in-
jector.

&
NS

2l

AAE

¥ '.‘
iy

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

FU-10

@ Install the fuel feed connection to the pump injector
and tighten the fastening screws,

® Instali the cylinder head cover and tighten the fasten

boit,

NOTE:
o Make sure to install the rubber tube of the condensed

vapours correct position.

L n' T3 '§
-19 ) ---‘ﬂ“}'
':..%5_% R N

® Connect the fuel delivery pipe, the oil pressure switch
connector and the engine pressure control valve,

7. Checking the injection timing
(Refer to EM section)
(O Remove the head cover.
@ Position the SST No. 19. 1. 20302 and comparator on
the cylinder head above cylinder No. 4.
{Set the comparator at the top dead center.)
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@ Remove the fuel feed pipe.

@ Connect the SST No. 19. 1. 20301 to the injector No. 1.
shown in figure.

NOTE:

o The SST automatically positions the delivery control
lever on maximum delivery.

e« The tank of the SST equipment is placed at least
30 ¢cm upper than the plane of the injector.

® Slowly revolve the crankshaft io check the fuel stops
following out from plastic tube as SST No. 2 shown in
right figure.

(& Chack the position to bring back the valve into contact
with the piston and read the comparator.
injection Timing: 11+ 1° BTDC

REFERENCE:
Degrees 13° 12° 11° 10° ge
Stroke 1242 | 1059 | 0.8%1 | 0737 | 0597

(D Repeat above operation (D - ® for each cylinder.
Remove the SST.
@ Install the cylinder head cover.

8. Measure and adjust the idle speed.
(@ Warm up the engine untii 2 interventions of the electric
fan are obtained.
@ Measure the idle speed while the electric fan is not op-
erate,
idling Engine Speed: 800 + 50 rpm

If the measured value is not conform to the specifica-
tion, adjust the engine speed by turning the screw
shown in the figure.

NOTE:

« To measure the engine speed, it is possible to use an
eleciric counter to be connecled to alternator connec-
tion {tacho pulse pick up terminal). .

if the engine speed is not stabilized, check and adjust
the injector delivery equalization.
{Refer to EM section)
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FU-12

8. Measure and adjust the full load stoper.
@ Warm up the engine until 2 interventions of the electric
fan are obtained. ' _ ’
@ Measure the engine spesed while keeping the acceler-
ator pedal fully depressed for a few seconds.
Specified engine speed: 4900 rpm

if the measured value is not conform, adjust the en-
gine speed by turning the screw shown in the figure.
NOTE:
o The full load stoper has an inviolability seal.
This seal must be restored every time the full load stop-
per has be adjusted.
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FU-13

SERVICE SPECIFICATIONS

Fuel Fitter - Type Filter paper type
Type Mecharica! Diaphragm type
Feeding Capacily {é/h} 75 {at 1500 rpm)
Fuel Pump Feading Pressure {bar) 0.55-0.65
Push Rod Length {mm) 152 £ 0.05
Hod Projection {mm) 16-24
Injection Pressure {ban) 140 - 185
Pump Injector 300 rpm {mé/siroke) 35 - 30
Delivery Rale 1200 rpm {mé/stroke) 15-24
3800 rpm {mé{siroke) 19-23
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LU-2

COMPONENTS

1¢

11

13

@ Pressure swilch

(& Rocker arm shaft

@ Connecting rod big end pin
@ Qi fiiter cartridge

® Main journal

Oit level gauge

® Oit drain plug

———
L e

Breather

@ Ol filter plug
Camshatft

@ By-pass valva
@ Ol pump

@ Crankshaft

@ Intake oil filter

14
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LU-3

TROUBLESHOOTING
Problem Pcsslhla-causas Remeties
Cylinder head or oil pump body damaged or
cracked : Repair as required
OH leakage ;
Cil seal faulty Replace the oil seal
Gaskel laully Replace the gasket
Oil feakage Repair the pump
Exhaust valve faully Replace the valve
Oil pump faulty Repair the pump
Low oi pressure
Paocr quality engine oil Renaw the oil
Crankshaft bearings wom Replace the bearings
Connecting rod bearings worn Replace the bearings
Cil filter clogged Replace the filter
Low ail level Check the oil level
High oil pressure Pressure adjustment valve faulty Check or replacs the valve
Excesswe. ol Piston rings worn Replace
consumplion
Velve guides wom Replace
Valva sealing rings worm Replace
Condensed oil scavenga pipe displaced Fit again as requirad
Inlat manifold gasket womn ) Aeplac
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LU-4

OIlL. PRESSURE CHECK

Qil quality check .

Check the oil for deterioration, the presence of water, colour
alteration or dilution.

if oif quality is poor, change the oil.

Use API-CD or higher degree oil.

Qil level check
The oif level should be between two marks of the dipstick.
it the level is low, check 1o see if any oil leakage is present.
Add oil till the level reaches the upper mark.

NOTE:

e The amount of oil between the two marks is 1.15 litre.

Oil pressure check
1} Remove the oil pressure bulb.

2} Install an oil pressure gauge.
88T 18.1.20193

NOTE:
¢ At operating temperafure, max. 120°C, pressure
must not be lower than 1.0 bar, at 300 rpm.

3) Start the engine and warm it to the normal operating
temperature (max oil temperature 120°C).
Oil pressure at 1000 rpm: 3+ 8,5 bars
Qil pressure at 3600 rpm: 4 + 4,5 bars

4} Remove the oil pressure gauge.

5) Clean the threaded portion of the oil pressure bulb and
secure it to the cylinder head cover with a gasket.

Tightening torque: 25 N.m

8) Connect the cabie to the oil pressure bulb.
7) Start the engine and check for oil leakage.
8) Repair the leaky point if oll leakage exists.

Downloaded from www.Manuaslib.com manuals search engine


http://www.manualslib.com/

LU-5

| ENGINE OIL CHANGE & OIL FILTER
REPLACEMENT
1} Warm up the engine.
2} Drain the engine oil by removing the oil drain plug.

3} Remove the oil filter.
4} inspect and clean the oil filter installing surlace.

5) Apply engine oil to the G-ring of a new oil fiiter.
6) Screw the oil filter by hand.
7) Tighten the filter with a specific wrench,

8) Pouroilintathe engine untilitcomastothe dipstick upper
level.
(Recommended degree API/CD or higher)

3 Start the engine and check for oil leakage.

10} Stop the engine.

11) Check the oil level again and restore it if necessary,
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LU-6

OIL PUMP
1. COMPONENTS -

@ External rotor
(@) O-ring seal
@ Gasket

@) Case

(5 Gasket

(& Spring

@ Piston

Pin

Screw
Intemal rotor
@) Washer

@ Key

@ Drving pulley
@@ Oil seal
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2)

OIL PUMP REMOVAL

Disconnect the ground cable from the negative {-) termi-
nal of the battery. ’

Remove the timing belt (see EM 13).

Loosen the fastening screws and remove the aiternator
support plate.

Remove the pinion.

Hemove the pinion key.

Loosen the 9 oil pump screws and position pistons 1-4
at the TDC.

Remove the pump assembly from the crankcase.

Oli. PUMP CHECKS
Measuring the clearance between the impellers.

@ Measure tooth clearance A as shown in the figure.

Maximum assembly clearance: 0.174 mm
Maximum allowed clearance: 0.250 mm

if the clearance exceeds the above values, replace
the impellers.
Visually inspect the contact surfaces betwesen the
impellers and the pumnp body. if they are excessively
worn or scored, replace the pump assembly.,

Eg-pass valve verification

Check that the piston and its seat are not worn or
scored. If necessary, replace the piston ar the pump
assembly,

® Check the spring free length = 27.50+27.75 mm.

INSTALLING THE OIL PUMP
To install the cil pump, follow these steps:

@ Position pistons 1-4 at the TDC.

® Use grease and fit a new gasket.
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LU-8

@ Position the inner impeller with the key seat in
connection with the housing in the sheet metal cover.

® Insert the pump in the crankshaft, taking care to
avoid movements capable of altering the positioning
obtained.

® Fasten the pump with the screws. Mind the position
of the 2 special screws (see figure at right).

Tightening torque: 30 N.m.
® Fit the key and the timing pinion.
@ Fit the alternator support plate.

Tightening torque; 29,6 N-m

2} Complete the installation, beginning with the timing belt

QIL FILTER

@ Oit fiiter connection
@ Qil fitter
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Too! no. Tool name
19.1.20309 Engine oil pressure gauge, connecton
19.1.20193 Engine ol pressure gauge
TIGHTENING TORQUES
| Tightening torgue
Components to be tightened
M.m kaf-m ft-lb
Cylinder block x oil prassure bulbe 25 255 18.4
Oll pan x Drain plug 40 4.08 29.5
Qil pump body % Ol pump cover 10 1.02 7.37
Altenator plate 29.6 3.02 21.8
SERVICE SPECIFICATIONS
Cil pump capacity (100 rpm, oif temperature 120°C) 6+ 6.5 fmin 3+ 35bar
(3600 rpm, oil temperature 120°C) 28.5 fmin 4+ 4.5 bar
Engine cil capaeity
When only oil is changed Full level 3251
Low level 2.101
Whean off and filter are changed 3.65)
Impeller ends clearance 0374 mm.
Ol pump
Qil pressure Idling 1.5 bar
3000 mpm =2.5 bar
Qil minimum pressure switch 0.3 bar
Free spring length (Oil pressure valve) 27.5+ 27.75 mm
Max, working pressure 7 bar
Max. bursting pressure 20 bar
il fiter Filtering level 15 um
Calibration of by-pass valve 1.6+17
Total filtering 1450 cm?
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COOLING SYSTEM

CCOLING SYSTEM QUTLINE.................
PRECAUTIONS .............. rver e aaas
CHANGE OF ENGINE COOLANT ..........
WATER PUMP............ S
1. COMPONENTS ..o
2. REMOVAL OF WATER PUMP .......
3. INSPECTION OF WATER PUMP ...
4, INSTALLATION OF WATER

THERMOSTAT ..
1. COMPONENTS ...
2. REMOVAL OF THERMOSTAT .......
3. INSPECTION OF THERMOSTAT ...

4, INSTALLATION OF THE
THERMOSTAT ..o
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ELECTRIC COOLING FAN AND

RADIATOR ..., , Co-10
1. COMPONENTS........ccc.e.. reravresreinaes CO-10

2. IN-VEHICLE INSPECTION OF
ELECTRIC COOLING FAN ............. CcO-10

3. REMOVAL OF ELECTRIC

COQLING FAN AND RADIATOR ... CO-15
4. DISASSEMBLY OF ELECTRIC

FAN oot enrerrscssrecanees ererenenrasernnies CO-i5
5. ELECTRIC COOLING FAN............. COo-16
B. INSPECTION OF RADIATOR

SERVICE SPECIFICATIONS .vveeeciianns CO-18
TIGHTENING TORQUE CO-18
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COOLING SYSTEM OUTLINE
The cooling system is a pressurized-circulation type.
The radiator is provided in the front panel section:

@ Engine @ Radiator cap
@ Radiator ®. Reserve tank
® Pump Thermostat
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CO-3

PRECAUTIONS

» Use soft water which does not contains salts of minerals, calcium, magnesium and so forth,
+ if the coolant gets to the vehicle body, immediately flush away the coolant using water.

» Never open the radiater cap when the cooling water is still hot.

» The inside of the radiator is under pressurized condition when the cooling water is hot.

if the radiator cap should be removed, the cooling water will blow off, possibly causing injuries such as
scald.
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CO-4

CHANGE OF ENGINE COOLANT

1) Drain the collant systern.

CAUTION:
* Never open the radiator cap and/or drain plug when
the engine is still hot.

@ Set the heater control lever to the 'warm' position,
@ Remove the radiator cap.

@ Remove the drain plug on the thermostat,

@ Disconnect the two hoses (inieYoulet) fromthe radia-
tor slesgves. Now the system is empty.

NOTE:

* No scatter the coolant in the environment.

2) System cleaning S
® Clean the radiator, with the two hoses still discon- e e
nected, with clear water. T

3) Hoses-engine cleaning
@ Disconnect the pipes of the heating system from the
head.
® Connect a hose from a water tap to head outlet. Let
the water flow out from the intake pipe, tili the water ®
will be clear. f

4) Heating circuit cleaning
@ Connect the water hose to the inlet heating pipe.

@ Operate the heating control device. and let the water
flow out from the intake pipe, till the water wilf be
clear.

5) Reserve tank cleaning
@ Remove the reserve tank from the vehicle and clean
it.

8) Cooling system filling '
@ Connect the radiator pipes and the head outlet.

@ Replace the reserve tank.

® Unfasten the drain screw placed on the thermostat
cover.
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0-5

® Fill cooling water fully through the radiator piug. Fill
water until it starts overflowing from the drain port

® Closed the drain port.

® Fill completelly the radiator.

@ Operate the heating control device.

Start the engine.

@ Runthe engine at average speed untill the heater fan
insertion

G Unfasten agin the drain port and check if the coclant
flows out.

@ Closed the drain port.
@ Stop the engine.

@ Stop the engine and let the temperature drops. Then
check the level at cold temperature.

NOTE:

s The system is equipped with a drain port on the
radiator placed near the radiator plug. In normal
conditions it is not necessary to operate it because
the pump capacity is so high to drain the circuit.

@ Close the radiator.

@ Fill the expansion tank up to the full fine fevel.

@ Start the engine.

@ Heat up the engine.

Opan the thermostat and unfasten the drain
screw.Check if only coolant flows out.

Stop the engine and let the temperature drops. Then
check the level at cold temperature.
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CO-6

WATER PUMP

1. COMPONENTS
(@ Rotor (® Bearing
@ Shaft ® Pump
@ Gasket Puiley

2. REMIOVAL OF WATER PUMP

1) Disconnect the battery ground cable from the negative

2)

4)
5)

6)

{-) terminal of the battery.

Remave the timing belt

Unscrew the 4 screws as in the figure.
Remove the intake pump pipe.

Uncrew the 2 screws on the pump connection.

Unscrews the 4 screws of the pump an the block as inthe
figure,

Remave the pump.
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1)

2)

3)

Check the water pump retainig ring

The pump has got 2 drain holes Check the water
pump pulley for damage or dsfor placed on the upper
side, to shows only coolant leakages instead of transitory
drips, considered normal setting.

Check bearings

Check the shaft runs rightly and without clearances

Check rotor
The rotor must not exhibit damage or deformation.

It serious damages should occur {o the water pump-related
parts, replace the water pump.

4.

1)

5)

6)

7)

8)

9)

INSTALLATION OF WATER PUMP

Remove the gasket material from the water pump install-
ing surface of the eylinder block and of the water pump,
using a gasket scraper. ‘

Install a new gasket to the cylinder block.
Install the water pump to the cylinder biock.
Tighten the attaching bolts evenly over two or three
stages to the specified torgue.
Tightening torgue: 30 Nom. -
NOTE:
* After tightening bolts, ensure that the water pump
rotates smoothly by hand.
Install the connection with a new gasket.

Install the intake pump pipe.

Install a new timing belf.

Filt coolant (See CO-4).

Startthe engine. Ensurethat nowaterleakageis present,
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CO-8

THERMOSTAT
1. COMPONENTS

WY

(D Thermostat
@ Gasket
@ Water outlet

2. REMOVAL OF THERMOSTAT
1) Drain the coolant (See C0-4)

2} Remove the pipe from the thermostat cap.

3) Unscrew the two Allen screws and remove the thermo-
stat cap.

4} Remove the thermostat.
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1)
2)
3)

4)
5)

INSPECTION OF THERMOSTAT

Check of thermostat valve opening temperature.
@ Immerse the thermostat in water, as indicated in the

right figure. Heat the water gradually, Ensure thatthe
temperature at which the vaive begins to open con-
forms to the specified value.

Specitied valve opening temperature:

BO % 2°C

If the temperature fails to conform to the specifica-
tion, replace the thermostat with a new one,

Under the condition described inthe step 1), heatthe
water to 85°C, At this time, ensure that the valve lift
is the specified value, shown in the figure (7mm).

Checkif at cold temperature the thermostatis closed.
If some inspections should shown negative resuits
replace the thermostat,

INSTALLATION OF THE THERMOSTAT

Clean the faying surfaces.
Assemble the thermostat cap with a new Q-ring.

Fasten the 2 screws,
Tightening torque: 12 N.m.

Assemble the pipe.

Fill with cooling water. (See CO-4).
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CO-10

ELECTRIC COOLING FAN AND RADIATOR
1. COMPONENTS

(@ Radiator fan assambly ® Radiator cap
(® Radiator assembly (® Resistance

2. IN-VEHICLE INSPECTION OF ELECTRIC
COOLING FAN

1) Turn “ON” the ignition switch.
Ensure that the fan motor is not rotating when the coolant
termperature is below 83° C.
If the fan motor is rotating, check the radiator thermo-
control switch, and wiring for short circuit.

NOTE:

* The electric cooling fan is controlled by the thermo-
control switch. It can tum at, two speeds. The siow
one is controled by the standard resistance, assem-
ble on the motor; the fast one is controled by a
glectromagnetic switch and has a direct feeding.
The electric cooling fan can start also when the switch
is OFF,
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- Electrical diagram

1] Electric coaling fan 3

21 Resistance 4

Relay

Low speed: resistance ON, temperature 88 + 2°C
Normal speed: resistance OFF, temperature 92 + 2°C.

2) Disconnect the connector of the radiator thermo-control
switch. Bond alternately:
black cable with blue cable
biack cable with blue-red cable

3) If the fan does not rotate, check:
- the fan motor assembly
-thefuse
- the fan motor

If there is not the low speed check the resistance
continuity.

If there is not the fast speed check the electromagnetic
switch and its feeding.
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4) Connect the connector to the radiator thermo-control
switch.,

5) Disconnect the a resistance cable

6) Start the engine. Ensure that the fan motor is rdtating
when the coolant temperature rises above the 92°C.

7) Connect the resistance cable when the fast speed
staris.
WARNING:
* Be carefully during this operation because the fan is
turning. However, the resitance is place in a pro-
tected area.

8) The fan mustwork at high speed and then at low speed,
thanitstops. Otherwise, checkthe thermo-control switch.
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9) Inspection of resistance
Start the engine and with fan at low speed, check the
feeding tension of the electric fan.

Connect a tester to (+) cable of the battery and the ()
cable of the battery to the brown cable of the resistance.
The tension should be ~ 8+8 v.

10) Inspection of electric cooling fan
(& Disconnect the connector of the electric cooling fan

® Connect an chmeter, as in the figure..

® Check if continuity exists across the two terminals.

11) Inspection of radiator

@ Clean the radiator
Using water or steam cleaner, remove mud and dirt
from the radiator core.

CAUTION:

« When using a high-pressure type cleaner, be very
carsful not to deform the radiator core fins. -

= Keep a distance of more than 40-50 cm between the
radiator core and the cleanernozzle whenthe cleaner
nozzle pressure is 30-50 kg/em?,

»  Also, the injection angle of pressurized water should
be right angles to the radiator..

» Failure to observe this caution will cause the radiator
fins to be deformed.

Check of radiator cap
a. Check the radiator cap by means of a radiator cap
tester to see if the relief vaive opens at a pressure of
0,6 + 1 bar,
If the radiator cap fails to conformto the specification,
replace the radiator cap.

CAUTION:

¢ Never open the radiator cap when the engine is still
hot. '

 Failure to observe this caution will cause you to get
scalded.
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CO-14

b} Check the seal packing of the radiator cap for dam-
age. Replace the radiator cap with a new one, if any

damage exists. ) | \ _ é

c) Liit the vaive at the vacuum side with your fingers.
Ensure that the valve is functioning properly.
Replace the radiator cap with a new one, if the valve
fails to function.

12) Check of cooling system for leakage.
® Drain the system.
@ Apply the radiator cap tester.

@ Warm up the engine.
Apply a pressure of 0.9 bar to the cooling system by
means of a radiator tester.
If the pressure drops, check the hoses, radiator,
water pump and heater for evidence of leakage.
If no external leakage is found, check the heater
core, cylinder block, cylinder head and gasket for
evidence of leakage.
Check the hoses for deterioration, cracks, bulge or
garnage.

@ Replace the defective pari(s) if necessary.
Remnovs the radiator cap tester from the radiator.

CAUTION:

* Never open the radiator cap or drain cap when the
coolant is still hot. Failure to observe this caution will
cause you to get scalded.

. ® Secure the radiator cap.
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CO-15
| 3. REMOVAL OF ELECTRIC COOLING FAN AND |
RADIATOR

1) Disconnect the ground cable terminal from the negative
(-} terminal of the battery.

2) Drain the coolant {(CO-4).

3) Disconnect the wire connection.

4) Disconnect the connecting pipe to the reserve tank

5) Remove the 4 {ixing bolts of the two brackets which hold
the radiator and remave it from the upper fixing devices.

4. DISASSEMBLY OF ELECTRIC FAN

To remove the electric fan from the engine, unfasten the fixing bolts and the wire connection, as shownin
the figure. '
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CO-16

5. ELECTRIC COOLING FAN

1} Toassemble the electric fan follow the same disassem-
bling operations in the inveried order.

2} Toassemble the radiator assy on the vehicle follow the
same disassembling operations in the inverted order.
Fill the system and drain it. (CO-5).

6. INSPECTION OF RADIATOR THERMO-CON-
TROL SWITCH

1} Removal of radiator thermo-conirol switch.

@ Disconnect the ground cable terminal from the nega-
tive {-) terminal of the battery.

@ Disconnect the connector from radiator therrmo-con-
trol switch.
Remove the radiator thermo-control switch draining

the coolant,

® Connectan ohmmeterto the wire connection 3-2 and
31,

@ Submerge the threaded section of the radiator
thermo-control switch into water whose temperature
is below 83°C.

® Ensure that no continuity exists. if continuity exists,

replace the radiator thermo-control switch.

Warm up the water to a temperture higher of 87° C,
Ensure that contunuity exists across 3 and 2.

@ Warm up the water to at least 32° C.
Ensure that contunuity exists across 3 and 7.
If it should not ocour repiace the thermo-control
switch.
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3) installation of radiator thermo-control switch
( Ciean the threaded portion of the radiator thermo-
contrel switch. '

@ Install the thermo-control switch on the radiator
Tightening forgue: 30 N-m

@ Fill coolant (CO-4).
Start the engine and check for water leakage.
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CO-18

SERVICE SPECIFICATIONS

Coolant capacity {including expansion tank)

Van

8551

Thermoslat

Valve opening temperaiure

80£2°C

Valve {ull opering temperaturs

94° C

Net less than 7 mm,

1 i losi a7/83
Thermo control switch st opening/closing
2nd opening/closing 92/88
Radiator cap relief valve opening pressure 0.6 -1 bar
TIGHTENING TORQUE

Tightening components

Tightening torque

N.m kgt-m
Water outlet x Cylinder head 30 3.08
Radiator thermo control switch 30 3.06
Woater pump x Cylinder block 12 1.22

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

SoPNORLN

bl == 4

STARTING SYSTEM

GENERAL DESCRIPTION AND COMPONENTS... ST-
STARTING SYSTEM CIRCUIT ...t ST-
TROUBLESHOOTING ..ot rcivrenercensecnmsasassersicsssensonas S7-
STARTER SERVICING !NSTF{UCTIONS ................ ST-
IN-VEHICLE INSPECTION .....cccrnnsmmenmnssasassenssuenas 8T-
REMOVAL ... rcmmcrcmcrrisseisssaressssenusssssnassnssnssnssnce ST-
CHECKING THE STARTER MOTOR «..ciieinicriernans ST-
REMOVING THE STARTER MOTOR ....corcvvverrienanne ST-
INSPECTION ....crrirvcsisitsnensncsannemnintamsssssssssasnsarens ST-

. BREASSEMBLING .....cccocimrireererssnrmnsnccuniressansssanssine ST-12
INSTALLATION ON THE ENGINE ......ccceviiicanrnses ST-14

ook HLRWOULN

NO. 7933.-5E

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

1. GENERAL DESCRIPTION AND COMPONENTS | |
The starter motor is a 4-pole, permanent-magnet, overhaulable motor controlied by a relay switch which

allows pinien coupling and feed consent. The motoris directly fed by the battery and actuated via the ignition
switch. '

v - - —— a

() Starting motor stator

@ Lever
® Electromagnet & switch unit Starting motor box
@ Bolt ® Bolt with washer
@ Staring motor rotor @ Starting motor cover
(® Starting motor brush holder @D Starting motor clutch
® Brush unit cover @ Screw
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2. STARTING SYSTEM GIRCUIT

ST-3

JIGNITION SWITCH
Ignition switch
o OFF OFF = SWITCHED OFf
o— ACC ACC = ACCESSDRIES
j o—w |G IG = PREMEATING BOX
® 5T =STARTER
8T :
70A
Starter | ST
1 B ]
T
Battery
3. TROUBLESHOOTING
Problem Possible cause Remedies
Engine will not crank Battery not fully charged Charge or replace battery
Batiery cables loose, comoded ar wom Repair or replace cables

Fusible Hrk blown
Startar fauity
Ignition switch laulty

Haplace fusible Enk
Repair starier

Replace ignikon switch

Engine cranks slowly

Baltery not fully charged

Baltery cables loose, corroded or wom

Starler faulty

Charge or replace hattery

Repair or replace cablas

Rapair starter

Starter keeps running

S!aﬁer {aulty

Igrition switch faulty

Repalr starter

HAeplace ignifion switch

Starter spins - enging will not erank

Pinion gear teath broken or starter faulty

Flywhae! tealh broken

Repair starier
FReplaca lywhsel
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ST-4

4. STARTER SERVICING lNSTRUCTIO_NS

1) When connecting the starter terminal or battery terminal, perform positive tightening so as to avoid poor
connection.
If poor connection should exist, there is a serious risk of a large amount of current flowing during starter
operation, with consequent overheating: '

2) Whenremoving the starter, first disconnect the negative (-) terminal of the battery. Then, disconnect the
terminals (30, 50) at the starter side. Since the battery voltage is always appliedio the starter 30 terminal, .
failure to observe this removing sequence may lead to battery short, which is extremely dangerous.

3) When installing the starter, be sure to tighten the attaching bolis to the specified torques. Improper
installation can cause premature wear of the (pinion or flywheel ring gear teeth or even) cause breakage
of the crankcase.

5. IN-VEHICLE INSPECTION

1) Place the shift lever in the neutral position. Apply the
parking brake lever.

2) Disconnect the (electrovalve on diesel fuel delivery) coll
so that the engine will not start.

3) Set the ignition switch to the ST position. Check if the
engine starts. ~
(® Check the battery and the cables.
(® Check the fuse.
® Check the ground.
@ Check that the ignition switch feeds relay switch
terminal 50

If the outcome of the above checks i$ positive, remove
the starter motor {o overhaut it.

6. REMOVAL

1) Disconnect the negative battery terminal.
2) Disconnect the wires the starter circuit wires.
3) Remove the starter motor from its housing.
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7. CHECKING THE STARTER MOTOR
CAUTION:
+ Each of the foliowing tests must be performed for no

more than ihree to five seconds. Failure to observe
this precaution result in averheating.

1) Pull-in test
{» Disconnect the {ead wire from the magnetic swilch
terminal.

® Connectthe negative (-) terminal of the battery tothe
starter body and magnetic switch terminal.

@ Connect the postive (+) terminai to the terminal 50,
Ensure that the pinion is pushed outward.
If the drive pinion fails to move out, repiace the
magnetic switch.

2) Hold-in test

After the check has been performed following the same
procedure as with the puli-in test, disconnect the nega-
tive terminal of the magnetic switch terminal.

Ensure that the drive pinionis held in a pushed-out state.
if the drive pinion fails to be held, replace the magnetic
switch.
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After the check has been performed followingthe same
procedure as with the hold-in test, disconnectthe ground
terminal of the starter body. Ensure that the drive pinion
is drawn into the drive housing. :

If the drive pinion fails to be drawn, replace the magnstic
switch.

4) Veritication of no-load performance

Connect the battery to the starter motor by interposing
an arnmetter as shown in the figure. Make sure that the
starter motor revolves normally while the pinion movas
forward. Measure the current as show in the figure with
an 11 V tension. The current must be < 50 A.

8. RENOVING THE STARTER MOTOR
1) To remove the starter motor, foilow these steps:

(O Remove the starter motor from the engine (ST-4)

@ lLoosen the two screws (see figure) and remove the
cover. _

® Remove the retainerandthe clearance adjustments.

® Remove the frame and cover two fastening screws.
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® Ramove the cover while supporting the frame.

® Bemove the brush-holding plate

@ Remove the frame and armature from the starter

motor bracket.

Remove the 3 electromagnet screws.

® Remove the rubber pad.
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ST-8 |

M

@ Remove the pinion - reduction unit and the electro-
magnet

2) Removing the pinion

@ Remove the stop collar from the circlip with a screw
driver.

@ Remove the circlip with a screwdriver.

AN

@ Remove the coliar,

@ Remove the pinion.
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| 9. INSPECTION
1) Checking armature insulation.

ensure that no continuity exists belween the commuta-
tor and the armature coil, using an chmmeter.

If continuity exists, replace the armature.

2) Checking commutaior continuity.

Check continuity between adjacent segments of the
commutator, using an chmmeter.

If no continuity exists between any adjacent segments,
repiace the armature.

3) Check each contact surface of the commutator seg-
ments with the brushes for buming.
Ifthe surfaces are dirty or burnt, correct the commutator
surfaces, using abrasive paper (No. 400) or a iathe. ”I l

4) Checking the commutator for circle runout.

Support the armature at beth ends on a Vee block.
Check the commutator for cicle runout, using a dial
gauge.

Circle runout imit: 0.05 mm {0.002 inch).

Ifthe circle runout exceeds the allowable limit, reface the
commutator on a lathe,

§) Checking the projection of the brushes use a gauge to
measure the projection of the brushes.

Standard projection: 10.6 mm
Minimum allowable projection: 5 mm

if the projection is shaller, replace the brush holder
~ assembly,
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ST-10

6) Checking the brush holder insulation using an chmme-
ter, measure the resistance between the positive and
negative terminals of the brush holder.,

s e T T TR no e

Resistance 2100 Q

If the resistance is smaller, replace the brush holder.

7} Make sure that the commutator is not excessively womn
{max ~ 1 mmon &),

8) Checking the cluich
@ Checkthe pinion gearteeth and grooves for possible
wear or damage. 1 signs of wear or damage are
present, replace the pinion.
Also check the flywheel ring gear for possible wear or
damage.

® Checking the pinion idler wheel.
Hold the pinion idler wheel and rotate the pinion
Then attempt to rotate the pinion clockwise: the
pinion must not rotate. If it does, replace the starter
motor pinion.

8) Chacking the relay switch
@ Push the piston in by applying pressure with the
fingers. Check that, when the piston is released, it
immediately goes back to its starting position. If not,
replace the relay switch.
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@ Checking the pull-in coil

Using an ohmmeter, make sure there is continuity
between terminals 50 and the starter motor.
If not, replace the relay switch.

@& Checking the hold-in coil

Using an ohmmeter, make sure there is continuity
between terminals 50 and the ralay switch body.
if not, replace the relay switch.

10) Checking the bearings

® Measure the inside diameter of the housing bushes
and armature shafts,

@ Measure the outside diameter of the armature and of
the reduction unit shatft.

@ To dstermine the clearances, subtract the outsida
diameters from the inside diameters of the bushes,
Limit clearance: ~ 6.2 mm
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S1-14

11) Checking the reduction unit
® Visually check the plastic parts for possible break-
age.

(@ Check the wear of the gears and of the related pins.
Make sure that the reduction unit rotates freely,

@ If the outcome of the above check is negative,
replace the reduction unit.

If the result of the rest should be negative replace the
reduction unit.

10. REASSEMBLING
NOTE:
* To lubricate the busheas, use grease for high tem-
peratures.

1} Fit the pinion on the reduction unit.
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‘ 2) Fitthe collar on the reduction unit shait,

3) Position the circlip on the reduction unit shaft.

4) Using a screwdriver, apply pressure to the pinion so that
the collar is positioned on the circlip.

5} Fitthe control lever and the reduction unit in the relevant
housing.
NOTE:
* Apply grease for high temperatures 1o the armature
and contrel lever sliding sections.

8} Fitthe rubber plug and the electromagnet.
7) Fit the brush holder on the armature.
8) Fit the amature - brush holder assembly on the frame.
NOTE:
+ Be careful during this operation, as the strong mag-
netic fields may atiract the armature and move it
away from the brush holder.
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ST-14

8) Install the frame armature on the starter motor bracket.

B T TN L BT vy T PP i s oy

10) Fit the cover and screw the two tie-rods.
11) Assemble the supplied spacers.
12) Fit the retainer and the plug with the gasket and screw.

13) Connect the engine feeder cable to the relay switch.

11 INSTALLATION ON THE ENGINE

Before the installation, carry out the operation checks (see
87-5). Instail the starter motor, chserving the prescribed
tightening torque,

Tightening torque 52.5 N.m./5.36 kgf-m.
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ST-15

| PREHEATING SYSTEM

Parts composing the preheating system: a key switch, a Control box, 4 preheating glow plugs, a coolant

sensor, glow indicator lamp, 2 fuses. Controt box and solenoid valve share the same supplying system during
Diesel delivery.

ELECTRIC TABLE

&0 A,

+OJ

@ starting motor (® Coolant sensor
Battery 4 preheating glow plugs
@ Sclenoid valve (® Preheating control box

(® Glow indicator
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CHECK

1) Disconnect battery negative pole.

2} Remove bonds connecting to the candles
3) Remove the candles from their head.

4y Check glow piug condition

@  Verify that the glow plug warms up starting fromthe
side opposite o the base thread when appllying
al2v voltage {as shown in the figure).

CAUTION:

= Applying a 12v voltage is very dangerous because the
glow plugs reach high temperatures; therefore they
may cause burns. Pay attention, don' touch them.

WARNING:
¢ The operation must be executed in a few seconds to
avoid the plug damaging.

2. PREHEATING GLOW PLUG INSTALLATION
@  Screw the head plugs and tighten to the prescribed
tightening torque 20 N-m.
@  Check glow plug continuity with an ohmmeter,
@ Replace the glow plug if losing continuity after the
instaliation.
@  Install the bonds.
Specifications

Voitage rating: 12.5V
Electrical input after 5" 13.6+165A
Sheat superficial temperature: 720 + 820° C after 5

3. PREHEATING SYSTEM CHECK
Light the glow indicator lamp by turning "ON” the switch.
The fight refers to the waiting time, which is determined
by the coolant temperature; a sensor, placed on the
thermostat, takes the temperature {see fig.).
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ST-17

When the indicator iamp goes out, the plugs will be pow-
ered for ~ 4" more, without activating the starting device
{(Waiting time). ’

When starting, a signal will be sent to the Control box, to
allow the plugs being powered for 5" more

( Preheating time}.

if the coolant temperature is over 50°C, the plugs wont
be powered. Anyway, the tell tale lamp will light up for
a few seconds.

3. Coolant temperature sensor
The sensor sends a variable signal fo the Control box
depending on the coolant temperature; this allows the
plug action being optimized.
Check the working , by connecting an chmmeter to the
sensor and measuring the resistance according to the
diiferent coolant temeperatures, Compare with the data
in table below.

A 5 second post-heatling avoids white smcke production
after starting, see the tabie below.

Transducer Heating time (sec.)
Resistance Coolant tem- - i . i
(Onhm) cerature °C Fre-heating Post-heating
7000 -20 2653
2400 0 150+ 15 552
1000 +20 8.5+ 1 X
480 +40 7.0%1
£320 +50 Heating stop
if the system doesn't work, check the following parts:
© Battery
® BOAFuse
@ switch
@ BA Fuse (Onthe passenger feet vehicle right side)
(& Harness -
® Preheating control box
@ Temperature sensor

NOTE:

o The 5A fuse protects both pre-heating section and
solenoid valve during Diesel delivery.
The tell tale lamp won't signaie if piugs don't absorb or
if 80A fuse stops working.
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ALTERNATOR
1. COMPONENTS

. REMOVING THE ALTERNATOR
. DISASSEMBLING THE ALTERNATOR
. CHECKS
. ASSEMBLY

8
9
SP
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CH-2

ALTERNATOR
1. COMPONENTS

|| ]
=2
& -
g

. Pulley, fan, rod
Case

. Rotor

. Stator

. Case

. Rectifier

. Brush hoider

. Plastic protection

M NO A ©ND 2
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CH-3

2. CHARGING SYSTEM CIRCUIT

o e e

® Battery & Regulator
® Fuse (engine) Alternator gafed voltage 14V
@ Fuse (heating) _ oaterd current 65A
@ Warning light {battery change) ontinuous top r.p.m.
14,000 r.p.m,
3. TROUBLESHOOTING
Problem Possible causes Remedies
Battery charge waming 'amp does not light Fuse blown Chenk fusa
up when Ignilion switch is in OM posifion.
P Lamp bule bumt out Replace hulb
Cable connections unsteady Restora connections
Cables disconnected. Repalr or replace
Batiery charga waming lamp roes not go out, | Bslt slack or wom Adjust or replace
even when sngine is running. Battery cabias stack or corrodad i Repalr or replacs cables
Regufator or alternator faulty ' Check charging circuit
Wiring defective - Rapair of repiace
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CH-4

4. ON-VEHICLE VERIFICATIONS
1} Before starting the on-vehicle verifications, carry outthe
foliowing checks:

O Inspection and installation of battery terminals

® Belt tension

® Fuse

@& Wiring

® Abnommalnoise of alternator while engine is running

2) No-load delivered-power test.
(® Make sure that all consumers are turned OFF.

Headlamps

Heater blower

Rear defogger

Van compariment lamp, etc.

» o o o

@ Gradually rev up the engine to 2500 r.p.m.

Measure the voltage and current values.
- current: not exceeding 10A
- voltage: 14.2+ 148V

NOTE:

* The current value may exceed 10A immediately
after starting the engine. This is not to be consid-
ered abnormal.

3} Loaded delivered-power test.
@ To apply electric loads, follow these steps:
a. Set the headlamps to the high-beam position.
b. Setthe heater blower control to the “High” position.

@ With the engine running at 2500 r.p.m., check the the
autput current is at least 20A

NOTE:

°  When the baitery is fully charged the measured
currentmay be lowerthan the above value, This isnot
to be considered abnormal. Now increase the electric
foad, e.g. by switching on the rear defogger. Subse-
quently check whether the delivered current has
increased.
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| 5. REMOVING THE ALTERNATOR
1) Disconnect the negative {-) terminal of the battery.
2) Remove terminals B+ and D+.
3) Hemove the two alternator fasteners.

4) Remove the alternator V-ype belt.

6. DISASSEMBLING THE ALTERNATOR

1) Removing the reguiator.
(@ Loosen the two clamping screws.
@ Disconnect the slectric terminal.

® Remove the reguiator, taking care notto damage the
brushes.

® Remove the brush plastic protection.

2} Fiemoving the fan, the pulley and the spacer.

The fan, the pulley and the spacer are fixed without a
tab, even if they present the traatments required for its
utilization.

3) Alternator casing separation

To separate the alternator casing halves, unscrew the 3
fasteners. Belore detaching the casing halves, mark
them so that they may coupled properly upon reassem-
bling.

NOTE:
» The stator and the ractifier must remain on the same
carter haif, as the terminzls are soldered.
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4} Removing the armature.

Eject the rotor by means of a maliet or a press.

5} Removing the casing-puiley bearing.

Loosen the two retaining plate screws and expel the
_bearing with a punch.

6) Replacing the rotar bearing.

Use specific tool 19.1.20234 as shown in the figure.

7) Removing the stator.
Unscider the 3 cables from the rectifier.

NOTE:
* Alsp disconnect the wire from terminal W.

Remove the stator.

8} Removing the rectifier.

Loosen the 2 screws and remove the rectifier from the
casing.
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1} CHECKING THE ROTCR
@ Checking the rotor (continuity).

Using an ohmmeter, check that the resistance be-
tween the commutator rings is 2.7 W.

If not, replace the rotor.

@ Checking the rotor (insulation).

Make sure thers is no continuity between the com-
mutator rings and the rotor body.

it there is, replace the rotor.

® Checking the commutator rings.

a. Check the the ring surfaces show no signs of wear,
burning, ete.

b. Using a vemnier caliper, measure the outside diam-
eter of the commutator.

Standard diameter: 27.65 mm
Minimum diamester: 26 mm

. If the outside diameter of the commutaior is smaller
than the prescribed minimum, replace the rotor.

2} CHECKING THE STATOR
® Checking the stator (continuity)

Using an ohmmeter, check if there is continuity
between the terminals of the stator colls,

If not, replace the stator assembly.
Resistance: approx. 0.05 W
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CH-8

@ Checking the stator {insuation).

Using an ohmmeter, check if there is insulation _ m“;ﬂ\%
between the stator cables and the body. g\ll‘,_,wé.,‘

b= S y:
- d

If there is continuity, replace the stator.

3) CHECKING THE BRUSHES AND THE BRUSH HOLDER
® Checking the brush protrusion.

Using a vernier caliper, measure the brush protru-
sion,

Standard protrusion: 10.6 mm

Minimum protrusion: 5 mm

If the measured protrusion is shorter than the pre-
scribed minimum, replace the regulaior and the
brush holder.

Ensure that the brushes sfide normally in their hous-
ing.

4) CHECKING THE RECTIFIER
® Checking the rectifier (positive + side)

a. Using an ohmmeter, connect one probe to the posi-
tiveterminal of the rectifier and the otherin succession
to each of the terminals of the rectifier dicdes (see
figura).

1 - Negative 3 - Ground
2 - Positiva 4 - Qutput

b. Repeatthe operaticn, invertingthe ohmmeter probes.
c. Make surethereis insulationin test (a) and continutity
in test (b).

If conditions other than these occur, replace the
rectifier support.

1 - Negativa
2 - Positive
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CH-9

® Checking the rectifier (negative - side)
a. Usinganohmmeter, connectprobe'(-) of the ohmme-
ter to the negative terminal of the rectifier. Connect

the other probe to each of the terminals of the rectifier
diodes in succession,

1 - Nagative
2 - Positive
b. Repeatthe operation afterinverting the polarity of the
multimeter,
c. Make sure there is insulation intest (a) and continuity
in test (b).
It conditions other than these occur, replace the
rectifier support. 1 - Negative
2. Posiive

®
Checking the rectifier.

a. Using an ohmmeter, connect the (+) probe of the
chmmeter to the terminal for the regulator. Connect
the {-) probe o0 each of the terminals of the rectifier
diodes in succession.

b. Repeatthe operation after inverting the polarity of the
muitimeter.

c. Make surethereis insulationin test (a) and continuity
in test {b).

If conditions other than these occur, replace the
rectifier suppott. :

8. ASSEMBLY

1) Using a press, position a new bearing in the pulley-side
casing half.
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2) Fit the bearing retaining plate and tighten the two fixing
screws.

3) Using a press, position a new bearing on the armature.

4) Place the armature on the pulley-side casing half,
NOTE:
*+ linecessary, give light blows with amallettofacilitate

the insertion.

5) Assembie the 2 casing halves taking care to observe the
reference marks created during disassembly. Take care
to position the stator so that the electric terminals are not
damaged. Finally lock the 3 fasteners.

6) Fixthe rectifierwith the 2 screws. Soft-sclderthe 3 stator
terminals and the connection cable (W), Finally fit the
plastic protection. :
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| 7) Fit the brush holder regulator, téking care to properly
insert the plastic protection. Connect the ractifier termi-
nal to the regulator. ’

8} Fit the spacer, the fan and the pulley in succession.
Tighten the nut with the prescribed torque.

Tightening torque: 60 {+3/-21 N.m. N.m.)

9. INSTALLATION

1) Temporarily install the alternator on the motor by means
. of the two attachment bolts.
2} Properly fit the alternator beit.

3) Adjust the belt tension so that, when a 100 N pressure
is applied on the middle point between the pulleys, the
resulting sag is: 10+15 mm.

NOTE; -
¢ A beitis considered to be new i it has been used on
a running engine for less than five minutes,

4} Fasten cables B+ and D- to the alternator.
§) Reconnect the ground terminal to the negative (-) pole
of the battery.

NOTE:
* Ifthe alternator has been overhauled, let the engine
idle for a few minutes.
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CH-12

SPECIFIC TOOLS

{Hustration Tool number Tool name
e i e | 19.1.20234 Aitemalor bearing extractor

Cn market, type
CZPM 91
AWA rel. 445367

Eieclrical equipment tester
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PROPELLER SHAFT

1. COMPONENTS e PR-
2. TROUBLE SHOOTING ....c.cooevennen PR-
3. IN-VEHICLE INSPECTION ............. PR~
4. REMOVAL ... PR-
5. INSPECTION ..ooviieiienreinenns .PR-

5. UNIVERSAL JOINT SPIDER
REPLACEMENT .viiviirneisinienenaenes PR-
7. INSTALLATION ..oeiniirinenritvnearnenens PR-
SERVICE SPECIFICATION .vvveiiecanns PR-
TIGHTENING TORQUE. ..o PR-
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- PR-2

1. COMPONENTS

T: 38,2+ 53,5
(4.0 + 5.5)

T : Tightening terque
Unit : Nem (kgf~m, ft-Ib}
* Non-reusable parts

@© Fiange yoke @ Propelier shalt assembly
Hole snap ring (3 Universal joint sleeve yoke subassembly
@ Universal joint spider
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PR-3

E—

2. TROUBLE SHOOTING

Symptom Possibie causes Checking points
» Universal joint improperly lubricated o [ubrication to grease nipple
Abnormal noise and vibration| » Universal joint spider section damaged | » Check universal joint
» Runout or damage of propeller shaft » (Check propeller shaft for runout

3. IN-VEHICLE iNSPECTION
Ensure that the universal joint section of the propelier
shaft exhibits no excessive play by turning it by your
hand in up-and-down and right-and-left directions.
It any defect is present, replace the propeller shaift or
spider kit.

. REMOVAL
1) Jack-up the vehicle and support it with rigid racks.
2} Remove the propeller shaft assembly.

NOTE:
»  Putmaie marks on the flange yoke and companion

flange respectively.
»  Alsobe sure foinstall the suitable oil stopper so that

no gear oil may flow out.
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PR-4

5, INSPECTION

1) Check the propelier shaft for evidence of damage or :
bend. N
Limit of Bend: 0.5 mm (0.020 inch) @[ '

2) Checkthe spiderbearing cup-fitting section, sliding shaft
section and boot for damage.

3) Check the flange yoke and sleeve yoke.

@ inspect to see whether any damage is present at
the differential drive pinion companion flange-con-
tact section.

Check the ofl seal sliding section g for damage or
wear. Check the spline g, for damage or wear.
Fit the sleeve yoke onto the sliding spline of the
transmission output shaft.

Ensure that the spline exhibits no lcoseness in the
rotation direction and the sleeve can slide fresly in
the axial direction on the spline.

® ® B

4) Check the universal joint for lcoseness as follows:

(O Check the spider for looseness as follows:
(@ Check the spider for jooseness in the right angled

Spider's axial
direction

direction. Spider's right angled \;\
- ; pider's right angle
@ Check the spider for smooth rotation. direction ot
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PR-5

| 6. INSTALLATION
1) Apply gear cil to both the inner and outer sides of the
sleeve. ' _
2) Insert the propeller shaft into the transmission side. Apply gear ol

3) Assembie the propeller shaft while aligning with the
rmating mark put on the companion flange of the differen-
tial.

4} Instali the attaching balts with new washers interposed.
5) Tighten the attaching bolts gradually.
Tightening Torque: 4.0+ 5.5 kgf-m

6) While turning the propelier shaft, ensure that the propei-
ter shaft turns smoothly without exhibiting abnormal
noise and/ or binding.
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PR-6

SERVICE SPECIFICATION

Unit: mm {inch)

ltern

‘Specified value

Allowable Emit

Hemarks

Propeller shaft runout

0.5 {0.020 inch}

TIGHTENING TORQUE

Unit: mm (inch)

Tightening componeants

Tightening torque

Yoke x Flange

4.0 + 5.5 kgl-m
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FRONT AXLE & SUSPENSION

FRONT AXLE ooooroeeiieencericesecssensesssensaene FS- 2
1.COMPONENTS ..o ereeenerens FS. 2
2REMOVAL 1o eneneee FS- 2
FANSPECTION e eeves v conennne FS- 4
AINSTALLATION coetreeeereeereceeerreone FS- 5

FRONT SHOCK ABSORBER AND COIL

SPRING oecevemecereeneseeasesecseosasessssranens FS- 7
$.COMPONENTS 1.t ereconsarronnns FS- 7
2REMOVAL e ceniossaenes FS- 7
S.DISASSEMBLY .oveerererrescvsrorsennn FS- 8
4 INSPECTION .vovveverenresens s FS- 9 R
BASSEMBLY ovvrereeerseeeseosieresensennn FS- 9
BANSTALLATION oo, FS-10

SUSPENSION LOWER ARM ....ceevenennnes FS-12
T.COMPONENTS ..eeeeeeesesesseena e Fs-12%
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SINSPECTION ...cvvvviiiiiionninnenns, FS-13
4INSTALLATION ..., FS-14
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1. COMPONENTS

_ D : Locking torque
@ Upit  : Nm (kgl-m)
* ! Non reusable paris

T. 78,5 - 98,1
(8,0-10,0)

T 48,0 - 58,8
(5.0-6,0)

1.59,2 - 53,9 4

@o-55~(E

5 £y
) g
?% K

T-392-53.9

e 1 —

e T.735-83,2

T: 68,6 - 88,3
(7,0-9.0) {7.5-9.5)

® Cotter pin
@ cCastle nut and plate washer Steering knuckie
® Disc brake caliper assembly @ Type "T" oil seal

Disc brake dust cover @ Type “T" oil seal
® Cotter pin (@ Radial ball bearing
® Castle nut Collar
(@ Tie-rod assembly @ Radial balt bearing
Nut & bolt Spindle

Suspension lower arm assembly @@ Front shock absorber

2. REMOVAL
1) Jack up the vehicle
NOTE:
*  Be sure to support the vehicle securely with safety
stands.

2) Remove the front wheel.

3) Disconnect the brake hose from the caliper.
4} Removethecaliper assembly by removingtheiwo bolts.
NOTE: :
*  Besureiocoverthe connection of brake hose/tube
with cloth or the like so that it may not be avoided
from the dust until connecting.
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| 5) Disc assembly removal
() Remove the cotter pin
(2 Remove the castie nut using the following SST.
S8T: 18.1.20221

6} Remove the disc brake assembly using the following
38T,

S8T. 18.1.20222

7) Remove the disc brake dust cover.

8) Remove the tie-rod end using the SST.
$ST:19.1.20231

9) Remave the steering knuckle by removing the bolis ®
and
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FS-4

3. INSPECTION
Inspect the following parts. Replace any parts which exhibit defects.

1) Replacement of front axie bearing.
@ Remove the spindle from the knuckle using the
nress,

® Move the collar as shown in the figure. Remove the
bearing by pressing the collar.

2) Front axle bearing installation.
@ Press the radial ball bearing inner into the position
using the following $SST.
SS8T: 19.1.20188 that is a part of the SST set.

NOTE:
° Be sure to contact the bearing with the retaining
section of the steering knuckie.
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FS-5

@ Press the radial ball bearing outer into the position
using the following S5T.
857:19.1.20188

NOTE:

+ Be sure to contact the bearing with the retaining
section of the steering knuckle,

- ® Press the Type "T" oil seal inner and outer into the
position using the following SST.
SST: Use the pieces NO, 5 and N, 8 that are
paris of the S8T set 18.1.20223 (for inner).
S8T: Use the pieces No. 3, No. 5, and No. 8 that are
parts of the SST set 19.1.18119/25 (for outer).

3) Press the spindie inlo the knuckle using the following
S3T: 19.1.20224

4. INSTALLATION

1} Install the steering knuckle.
Tightening Torque: '
@ 78.5 + 98.1 N-m {8.0 + 10.0 kgf-m)
73.5+ 93.2 N-m (7.5 =+ 9.5 kgf-m)

- 2} install the tie-rod end to the knuckle.
Tightening Torque: 39.2 = 53.9 N-m (4 + 5.5 kgf-m)

NOTE; _
= Atthis time, align the recess in the castle nut with
the hole.

3) install a new cotter pin to the castie nut.
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Tightening Torgue: 39.2+ 53.9 N-m (4.0 + 5.5 kgf-m)

5) Install the hib and disc assembly and tighten the castle
nut, using the SST 19.1.20221.
Tightening Torque: 177 + 216 N-m
(18 + 22 kgf-m, 130 + 159 ft-ib} -

NOTE:
¢ Althistime, align the recess in the castle nut with
the hole. 18.1.20221

/

8) Install a new cotter pin to the castle nut.
7} Install the caliper assembly with the two bolts.
Tightening Torgue: 49.0 + 58.8 N-m
(5.0 + 6.0 kgf-m, 36.2 = 43.2 ft-Ib)

NOTE;: _
* At this time the boot must not be pinched.

8) Connect the hrake hose to the caliper.
8) Perform the air-bleeding securely.

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

FS-7

| FRONT SHOCK ABSORBER AND COIL SPRING
1. COMPONENTS

[:] t Locking torque
Unit : Nm {kgf-m}
* : Non reusable parts

* (}/ﬁ?
T:49,0-68,8 k@
(5,0-7.0) * @\@
T:34,3-44,1 -2 o
(35- 45)

T:78,5-981
. {8.0-10,0)

(3) Bearing dust cover (» Shock absorber dust cover
@ locknut Front coil spring
(@ Front suspension support (3 Frontshock absorber
(# Bush @ Balt
(8 Front spring upper seat @ Clamp
Front seat bumnper (2 Steering knuckle

2. BEMOVAL

1} Jack up the vehicle.
NOTE:
. Be sure to support the vehicle securely with safety
stands.

2) Remove the front wheel.
3) Open the front seat;

4} Detach the clamp at the shock absorber side.
B) Disconnect the brake hose from the caliper.
8) Shock absorber removal.
@ Remove the attaching nuts. Leave the bolts in their
inserted conditions.
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FS-8

@ Remove the three aftaching nuts of the suspen-
@ sion.
Remove the steering knuckle attaching bolts. Draw
out the shock absorber from the body.

3. DISASSEMBLY
1) Gompress the coil spring, using the following SS8T.
SST: 19.1.20235

2} Cotl spring disassembly
@ Clamp the front suspension support in a vice.
® Remove the bearing dust cover.
Loosen the nut.
NOTE:
»  Neverplace the nutby applyingimpacts on it, using
an impact wrench or the lke.

Hemove the front suspension support.
Remove the bush and the front spring upper seat.

@®

Hemove the coil spring, dust cover and spring
bumper.
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FS-9

| 4. INSPECTION
1) inspect the following parts.

(O Deteriorated rubber part (& Distortion and breakage
(2 Wom bush (® Flatiened condition

(3 Damage and distortion @ Oil leakage

(& Deterioration

2) Shock absorber operation inspection

@ While pushing the piston rod, check that the pull
throughout the stroke is even, and there is no
abnormal resistance or noise.

® Push the piston rod in fully and release it. Check
that it returns at a constant spead throughout.

® I the absorber operations is defectiv, replace the
absorber, as an assembly.

CAUTION:

»  Release the gas completely, before discarding the
shock absorber. '

5. ASSEMBLY
1) Insert the dust cover and spring bumper to the piston
rod. -

2) Compress the coil spring, using the following S8T.
3S8T: 19.1.20235

- 3} Install the spring upper seat and bush. Frant spAng
NOTE: Bush __upper seat
»  Apply the 0.5 gram or more of MP grease to the

upper surface of bush. Apply MP grease
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4) Install the front suspension support. Cut-out sections
NOTE:
*»  Be sure to align the cut-out section of the front

suspension support with that of the piston rod
during assembly. @

B) Temporarily fighten the nut.

_ Shock absorber
Suspension support

6} Clamp thefront suspension supportin avice. Tightenthe
suspension support, using a new nut.
Tightening Torque: 48.0 + 68.6 Nem
(5.0 + 7.0 kgi-m, 36.2 = 50,6 ft-Ib)

7) Install the bearing dust cover.
8) Alignthe coil spring end with the recessed section of the
upper and lower seats. Proceed to remove the SST.

Lower seat

6. INSTALLATION
1} Install the suspension support.
(Use new nuts)
Tightening Torque: 34.3 + 44.1 N-m
{3.5 + 4.5 kgf-m, 25.3 + 32.5 ft-Ib)

2) Installation of steering knuckle section
Mount the steering knuckle on the shock absorber
lower bracket,

@ Install the new bolts and the new nuts in place and

temporarily tighten them.

3} Connect the brake hose to the caliper.

4) Install the clamp a! the shock absorber side.

5} Perform the air bleeding securely.
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I 8) Reck the vehicle with unloaded state in an up-and-down
direction so as to setile the suspension.

7) Proceed to tighten the following section.
(® Bolt and nut {Shock absorber/ Steering knuckle)
Tightening Torque: 78.5 + 98.0 N-m
(8.0 + 10.0 kgf-m, 57.9 + 72.3 ft-Ib)
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FS-12

SUSPENSION LOWER ARM
1. COMPONENTS

. [:] : Locking torque
T:785-98.0 * T 7237;55'_993'5(; Unit : Nm (kgf-m)
(8,0 - 1['),0) | @% Ty : Non reusable parts

T:68,6-88,3
(7.0 - 5,0) T:68,6- 88,3
{7.0-9,0
@ Bott {for clamping accelerator cable) ® Lock nut
(@ Bolt {for clamping speedometer cable) (0 Plate washer
@ Nut & bolt @D Strut bar cushion
(@ Bok stud (not available as separate part) @2 Strut bar bracket subassembly
® Bolt @ Strut bar cushion
® Lock nut Lower ball joint dust cover
@ Hexagon bolt (3 Steering knuckle
Suspension lower arm subassembly
2. REMOVAL
1} Jack up the vehicle.
NOTE:
+  Be sure to support the vehicle securely with safety
stands.

2) Hemove the front wheel.

3} Remove the clutch cable clamps by removing the bolt at
the underneath of strut bar bracket subassembly.
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4) Suspension lower anm subassembly removal
@  Remove the bolt and nut attaching to the steering
knuckle. )
@ Detach the suspension lower arm subassembly
from the steering knuckle.

(@ Remove the suspension lower arm subassembly
by removing the bolt and lock nut at the cross
member.

@ Remove the suspension lower arm subassembly
by removing the lock nut at the strut bar bracket.

® Remove the suspension lower arm subassembly
from the vehicle

8} Remove the sirut bar bracket subassembly by removing the four hexagon bolts.

3. INSPECTION

Distortion and damage

Daterioration

: Rupture
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4)

6)

7)

9)

Insert the strut bar cushion to the suspension lowerarm
subassembly:

Temporarily install the strut bar bracket subassembly
to the body

install the strut bar cushion, plate washerto the strut bar
bracket subassembly and temporarily tighten the lock -
nui.

Instali the strut bar bracket subassembly with the four

hexagon bolts.

Tightening Torque: 68.5 + B8.3 N-m
(7.0+9.0kgf-m, 0.6 - 85, fi-Ib}

Altach the stud ball tothe steeringknuckle and insertthe

bolt.

NOTE:

*  Make sure that no grease or oil etc. gets to the stud
ball attaching bolt and nut. '

Temporarily install the bolt and iock nut.

install the clutch cable clamps with the bolt.
Install the front wheel,

Jack down the vehicle. Rock the vehicle with unloaded
state in an up-and-down direction so as to settle the
suspension.With the vehicle in an unloaded state (Jower
am is horizontal), tighten the following sections.

10) Proceed to tighten the following section.

Bolt and nut (Suspension lower arm x Steering
knuckle)
Tightening Torque; 73. 5+ 93.2 N'm

(7.5 + 9.5 kgf-m, 54.2 + 68.7 ft-Ib)
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@ Lock nut (Suspension lower arm/ Strut bar bracket
subassembly}. )
Tightening Torgue: 68.6+ 88.3 Nom
(7.0 = 9.0 kgi-m, 50.6 = 65.1 fi-Ib)

® Bolt and nut (Suspension lower ammn subassembly/
Cross member}
Tightening Torque: 78.5 + 98.0 N-m
(8.0 + 10.0 kgl-m, 57.8 + 72.3 it-Ib)

11) Front wheel alignement adjustement and inspection.
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FS-16

FRONT WHEEL ALIGNMENT

‘Nomenclature Use
CCK gauge compensator Atachment for camber, caster
Tools {(CCK-IN) and kingpin gauge
Supplied by Banzal, Ltd.
Brake pusher hexagon wrench key (width across flats: 8 mm)
Instruments Turning radius gauge, tire pressure, camber, caster, kingpin gauge and dial gauge

CHECKS PRIOR TO WHEEL ALIGNMENT
MEASUREMENT

1) Check of tires of wear
2) Check of tires for correct alr pressure

3) Checkofbolts of related sections for tightened condition

4) Check of related sections for excessive amount of play
®  Jack up the vehicle. Alternately push and pull the

®

upper and lower parts of each tire. Ensure that the

tire exhibits no eccessive play.

If the tire exhibits excessive amount of play, per-

form the following check while the brake pedal is

being depressed.

*  The excessive amount of play disappears:
This indicates that the front wheel bearing is
loose

*  The excessive amount of play still persists:
This indicates that the knuckle section, axle
car rier section or suspension is loose.
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@ !f the wheel bearing is judged as being loose,
proceed to check the play in the axial direction,
using the following SST and a dial gauge.
SST:19.1.20222

{Front whee! bearings)
Specified Value

Maximum Limit:

Not to exceed 0.05 mm

(0.002 inch)

Wheel alignment specified values

lterm vy,
Camber angle T

Caster angle 3°02' + 1°

Kingpin angle 11925 £ 1°
F(ont whesl Tosn o——— Y
alignment 20
Wheel turning angle Inner %

Ouler 34.8° %
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éannumber Part name

19.1.20221 Brake drum slopper

18.1.20222 " Front hub & drum puller

18.1.20188 Axie hub & drive pinion bearing tool set
'F 18.1.20231 Tie-rod end puller

15.1.20190 Camber caster gauge attachment

s
@ﬁzb 19.1.20223 Front suspension arm bush remover &

G.C:D replacer

19.1.20224 Front coil spring compressor

19.1.20235 Remover & replacer, connecting rod

bush
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AT B AT TR g s 2] b L o 1 L i g $17 T e e o

| TIGHTENING TORQUES

. _ Tightening forque
Tightening components N kg
Front axte hub x Castie nut _ 177.0+218.0 18.0 +22.0
Suspension lower arm x Strut bar bracket 68.6+88.3 7.0+80
Suspension lower arm X Cross member 78.5+98.0 8.0+10.0
Strut bar bracket x Body 68.6 - 88.3 7.0+90
Steering knuckle x Suspension fower arm 73.5+93.2 7.5+95
Steering knuckle x Tie-rod end 39.2+53.9 4.0+55
Steering knuckle x Brake dust cover 80.2 - 539 4.0+55
Front shock absorber x Steering knucklie ' 785 + 981 8.0+ 10.0
Front suspension suppert x Shock absorber 49.0 - 88.8 8.0+7.0
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BRAKE

BRAKE PEDAL «.oovceecicrerveneeraensescsssenns BR- 2 REAR BRAKE ............ BR-21

1. REMOVAL oo vrereveeecsiesrenneer. BR= 2 1. BEMOVAL weoreeeeeeete e BR-21

2. INSPECTION AND REPAIRS ....... BR- 2 2. INSPECTION et s BR-22

3. INSTALLATION .ot BR- 3 3. INSTALLATION .ovreercencrirercveanens BA-23

4. ADJUSTEMENT ...occovevvnrvieesnennnn. BR= 4 PARKING BRAKE LEVER ..o BR-26

 BRAKE RESERVOIR «cooonnnunee. BR- 5 1. BEMOVAL ..ot BR-26

1. REMOVAL 1eovveceeeeeeeeeeessisecevnrsrenans BR- 5 2. INSTALLATION cocieeiieririassnsernes BR-27

2. INSTALLATION ooooerreevercenes BR- 6 PARKING BRAKE CABLE ...ceeevevrevenns BR-28
BRAKE MASTER CYLINDER .oovvereeaens BR- 7 1. REMOVAL {PICK UP} .coeovrerrreriane BR-28

1. REMOVAL covrveerreresssesrssenessereseens BR- 7 2. INSTALLATION ..ooovrrrcrmerreerneeenns BR-20

2 BOOSTER CHECK PROCEDURE 3. REMOVAL (VAN) cocoovvrreeresamierere BR-30

AFTER INSTALLATION ................ BR- 8 4, INSTALLATION oo vaeivireeennrmsenens BR-32

VACUUM PUMP ....coeccreemrrsimensrersonoesees BR-11 LOAD SENSING PROPORTIONING

1. DISASSEMBLY .ovevervreereemrenrsesesons BR-11 VALVE (LSPV) : BR-33

2. CHECK .ovvveereieeevaseormesremesmnesaines BR-12 1. DESCRIPTION ...oceviverreremesensenanns BR-34

3. ASSEMBLY .covvreeeerrereremecvensomeesrans BR-13 2. ADJUSTMENT ......coovivnrerereseerenenne, BR-35
AIR BLEEDING FOR BRAKE 3. COMPONENTS wconvrremmmrinisrsrerinns BR-36
SYSTEM . .. BR-14 4. REMOVAL OF LSPV .cvovreeacmsene BR-37
FRONT DISC BRAKE PAD .cc.cvvcrerercrenes BR-15 B, DISASSEMBLY ..oovovrvervrrvnrrrrarsenaes BR-37

1. REMOVAL ...oecetececeriercesreireenanene BR-15 B. INSPECTION ..ooovevreieircececresrressennens BR-38

2. INSTALLATION .oovreverrrcrinnrenvrrens BR-15 7. ASSEMBLY OF LSPV .ieerernennns BR-39
FRONT DISC BRAKE -~ BR-16 8. INSTALLATION .coovirrriereermnnencarasons BR-40

C 1. REMOVAL e ceinaecee v BR-16 BETD oo eeereromressmnsorionosorissraressarssessssses BR-41

FRONT DISC BRAKE CALIPER .veveeeee BR-17 TIGHTENING TORQUE c.vcrveermensenee BR-42

1. DISASSEMBLY ..ootvnrrirenrinrrevenrnnns BR-17 SERVICE SPECIEICATIONS .ueererrenscens BR-42

2. INSPECTION wovr vt eersrsssssasens BR-18

3. ASSEMBLY v recsssresssrareessenes BR-18

4. INSTALLATION ..cooovirinrnrsinniverrmnes BR-19

5. OPERATION AFTER

INSTALLATION ...coececrereereanaens BR-20
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BR-2

BRAKE PEDAL
1. REMOVAL

Remove the paris in the numerical order shown in the figure below.

() Cotter pin
@ Pin with ball
& Nut
@ Bolt
Pedal shaft lock plate

Pedai shakt
(@ Brake pedal
Spring

® Bush

Bush

2. INSPECTION AND REPAIRS

inspect the following parts. Replace any parts which exhibit defects.

@ Wear

(3 Flattenad condition
@ Wear

@ Bend and twist

® Wear
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3. INSTALLATION

BR-3

install the parts in the numerical order shown in the figure beilow.

® Bush -
S son
prin
& g
®

Brake pedai assembly
Pedai shaft

T 147-216
{1.5-223)
T : Tightening torgque
Unit : N-m kgf-m, ft-lb)
. : Non- reusable parts

® Pedal shaftlock plate
(D Bolt

MNut

® Pin with ball

@ Cotter pin

Specified values

ltem

ESpecified value

Pedal height

mm

132 + 142

Pedal iree travel

mm

2+7

Pedal reserve travel

Mot less than BS mm
[When pedal applying force is 30 kgl
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BR-4

L

4. ADJUSTEMENT

Pedal height adjustement

1) Remove the pin of the push rod clevis.

2) Disconnect the connector of the stop lamp switch,
Slacken the nut ®and tum the switch so that the pedal
height is adjusted to the specification.

Then lock the nut ®.

3} Slacken the nut @ and turn the push rod ®to align the
clevis with the pin hole. Install the pin.

4) Adjust the pedal free travel and lock the nut @.

5) After the adjustement has been completed, make sure
that the stop famp functions properly. -

Pedal free travel adjustement
1) Slacken the nut @ and turn the push red @ to adjust the pedal free travel.
2) After the adjusternent has been completed, make sure that the pedal height is the specified value and

that the stop lamp functions preperiy.

Brake pedal reserve travel adjustement
1} Run the engine at the idling speed.
2) With the parking brake lever in its returned state, depress the brake pedal with a pedal applying force
of 30 kg. Then measure the distance between the stopped brake pedal and the front panel.
Specified Value: Not less than 85 mm
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BRAKE RESERVOIR
1. REMOVAL _ .
Remove the parts in the numerical order shown in the figure below.

| BR-5

@%@ -

:

{0 Combination meter assembly @ Clip
@ Instrument panel No. 1 register subassembly (13 Reservoir tube
(3 Haater to resistor No. 4 duct subassembly @) Hose
@ Ciip @ Reaservoir No. 2 tube
® cClip (2 Reservoir cap
Bolt : (@ Heservoir diaphragm
Master cylinder reservoir assembiy (9 Spacer
& Clip € Master cylinder reservoir float
NOTE:

«  The installation and removal of the master cylin-
der reservoir assembly are performed, working
from the lower side of the instrument panel.
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BR-6

2. INSTALLATION
install the parts in the numerical order shown in the figure balow.

(D Master cylinder reservoir float & Clip
(8 Spacer (9 Master eylinder reservoir assembly
@ Reservoir diaphgram @ Bolt
@ Reservoir cap @ Clip
(® Reservoir No, 2 tube @ Clip
Hose (@ Heater to resistor No. 4 duct subassembly
Reservoir tube @ Instrument panel No. 1 register subassembly
Clip ' Combination meter assembly
NOTE:

* Theinstallationand removal of the master eylinder
reservoir assembly are performed, warking from
the fower side of the instrument panel.
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BR-7

BRAKE MASTER CYLINDER

1. REMOVAL :
Remove the parts in the numerical order shown in the figure below.

(O Cotter pin Hexagon bolt

(® Pin with ball (@ hexagon bolt

® Nut Cylinder/booster

@ Boit ‘6 Nut

% Pedal shaft lock plate @ Brake master cylinder assembly
Clip .

@ Brake tube union nut
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BR-8

2. BOOSTER CHECK PROCEDURE AFTER INSTALLATION

Simple booster check

1. Booster air-tight performance] .......... Requirements: After stopping the engine depress the
. brake pedal several times, The brake

pedal position should become higher
progressively at the second and third
applications than the original height.

2. Booster operation | ... F{équirements: Start the engine while depressing the

. brake pedal. The brake pedal should
move in slightly during the engine
starting period.

3. Booster air-tight pedformance | .. Requirements: After shopping the engine, the brake
under ioaded state - pedal height should indicate no
change,

Booster does not conform
{o requirements,

Booster check using tester

4, Connection of hooster tester

5. Booster air-tight perdormance | v Requirements:  After stopping the engire, the nega-
* tive pressure should not show any
drap for 15 seconds.
8. Booster air-tight performance | ... Requirements:  After shopping the engine, the brake
under loaded stale pedal height should indicate no
change,
7. No-boosting operation | wueeen Requirements:  |Brake pedal applying force Hydraufic pressure
10 kg 3.13 MPa
At kg 3.07 MPa
8. Boosting operation ™ | cereeenen Requirements: Brake pedal applying force | Hydraulic pressure
Vacuum 5kg 568.7 kPa
£9.9 kPA 10Kkg 1.81 MPa
15%g 3.05 MPa
20 kg 4.3 MPa

¢ Asiorthose items enclosed by heavy lines, the main points of
their operations are described in the main text.
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BR9

1 1) Booster air-tight periormance check

Start the engine. After running the engine for one to two minutes, stop the engine, Depress the brake
pedal several times, applying a force which would be used during normal brake application. If the brake
pedal's position rises progressively at the second and third applications and so on, it indicates that the
brake boosteris functfomng properly.

NOTE:

» Intervals between the first and second applications as well as between the second and third

applications should be at least five seconds.

2) Booster operation check
With the engine stopped, depress the brake pedal several times, applying the nearly same force at each
brake application. Then start the engine while depressing the brake pedal. Ii the brake pedal moves in
slightly, it indicates that the booster is functioning properly.

3) Booster air-tight performance check under loaded condition
With the engine running, depress the brake pedal. While maintaining this condition, stop the engine. If
the brake pedal height remains at the same level at least for a period of 30 seconds, it indicates that the
' ‘ booster is functioning properly.

4} Connection of booster tester
Connect the booster tester as indicated in the figure. Carry out air bieeding operation of the booster
tester. Then conduct the following checks listed below.

Bl /\:{A,
‘s P

\\--m“;}‘f}

(1) Pedal applying force meter
(& Vacuum hose

(@ Pressure gauge

(@ Pressure gauge

® Negative pressure gauge
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5} Booster air-tight performance check
Start the engine. When the negative pressure gauge registers about 500 mmHg, stop the engine. Then
proceed {o check the booster air-tightness. -

6) Booster air-tight performance check under ioaded condition
With the engine running, depress the brake pedal with a pedal applying force of 20 kg. Stop the engine
when the negative pressure gauge registers about 500 mmHg. Then proceed to check the booster air-

tightness., :

7) No-boosting operation check
With the engine stopped, set the reading of the negative pressure gauge to zero. Under this condition
check the relationship between the pedal applying force and the hydraulic pressure.

8) Boosting operation check
With the engine running, set the reading of the negative pressure gauge to about 500 mmHg. Underthis
condition depress the brake pedal. Then check the relationship between the pedal applying force and
the hydraulic pressure.
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| VACUUM PUMP
1. DISASSEMBLY :
Disassemble as shown in the figure below.

Vacuum pump (exploded view)

(D Screw @ Screw
(® Vacuum pump Joint
(& Sorew Flange
(@ Pump cover 0-ring
& Rotor @ Drive
® Blade
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2. CHECK
Check the following parts and replace the faulty ones.
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BR-13

3. ASSEMBLY
Assemble the parts as shown in the figure below.

(1) Drive @ Screw
@ O-ring ‘ Rotor
(@ Flange Blade
@ Screw Pump cover
® Joint @ Screw

Vacuum pump
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AIR BLEEDING FOR BRAKE SYSTEM

1) Pouring of brake fluid

NOTE: ’

» |f the brake fluid is spilied over the paini-finish
surfaces of the motorvehicle inadvertentenly, quickly
wipe off the brake fiuid.

Then clean the area using white gasoline orthe like.

2) Connection of viny! hose to bleeder plug of wheel
cylinder
Submerge one end of the viny! hose in a container filled
with the brake fluid. Connect the other end of the vinyl
hose to the whesl cylinder bleeder plug of the motor
vehicle,

3) The air bleeding operation should be performed in
the following sequence,
© Left rear wheel
" (@ Right rear wheel
® LPSVY
@ Left front whee!
® Right front wheel

4) Air bleeding

The foliowing points must be observed for the motor

vehicle equipped with the LPSV.

® Perform the operation by two persons. Be sure to
keep always the brake fluid tank full.

® The other worker slackens the blesder plug 1/3
through 1/2 turn at a time. Be certain to depress the
‘pedal slowly one time and hold.

® Tighten the bleeder plug and release the brake
pedal.

@ Repeatthe steps@and®@ above, until you observe
ne longer bubbles in the fluid. Perform the same
proceeding for the 4 wheels.

NOTE:
* This proceeding can be performed also by using a
MITY-VAC pump.

5) Checking of brake fluid leakage
Depress the brake pedal and ensure that each section
of the pipe line exhibits no fiuid leakage.

8) Checking of rear wheel cylinder hydraulic pressure
Refer to the section under "Hydraulic Pressure Check".
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BR-15

FRONT DISC BRAKE PAD
1. REMOVAL

Remove the parts in the numerical order shown in the figure below.

{0 Bolt

(& Disc brake caliper assembly
@ Clip

(® Pad pin

(® Pad & shim assembly

2. INSTALLATION
install the parts in the numerical order shown in the figure below.

T : Tightening torque
Unit N-m kgf-m, ft-Ib)
T 490 508 *@ : Non-reusable parts
(5.0 - 5.0
® : ® Pad & shim assembly
(& Padpin
@ Clp
@ Disc brake caliper assembly
f)j ® Bolt
NOTE: . Boot must not be pinched
*  When installing this part, care must he exercised that
the piston boot can not be pinched.
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BR-16

FRONT DISC BRAKE
1. REMOVAL '
Aemove the paris in the numerical order shown in the figure below

D Bolt & Washer plate

(2 Disc brake caliper assembly ® Hub & disc assembly
@ Cotter pin @ Disc brake dust cover
@ Castle nut

1) Disconnect the flexible hose.

2) Remove the castle nut using the following SSt given
below.
8ST: 19.1.20221

3) Remove the hub & disc using the following SST given
below. .

SST: 19.1.20222

18.1.20221
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1. DISASSEMBLY

FRONT DISC BRAKE CALIPER

Disassembie the parts in the numericat order shown in the figure below.

® Clip

(® Pad pin

® Pad & shim assembly
& Retaining ring

& Piston

(® Piston boot

(7) Piston seal
Main steeve
@ Sub sleeve
Pinboat
{ Bush

-1} With a wooden piece or a cloth placed at the end of the
disc brake cylinder drive out the pision using com-
pressed air '

NOTE:
* During this operation care must be exercised as to
the piston being jumped out from position.
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BR-18

2. INSPECTION

Inspect the foliowing parts. Replace any parts which exhibit defects.

Pad thicimess and uneven wear
Specified thickness: 9 mm
Limit: 1 mm

T

Damage and deterioration

Dise thickness and uneven wear
Spacified thicknass: 16.0mm
Limit: 15.0 mm

- Replace with new pars

Unaven wear and damage of piston

3. ASSEMBLY

Install the parts in the numerical order shown in the figure balow.

@ Bush

® Pin boot

(3 Sub sleeve

& Main sleeve
Piston seal

(® Piston boot

@ ' .
@
@ gi _
*@ A\l
. *® N
. * i Non-reusable parts

@ Piston

Retaining ring

(8 Pad & shim assembly
@@ Padpin

@ clip
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4, INSTALLATION

Instalt the parts in the numerical order shown in the figure below.

BR-19

T. 40.1-588
(5.0-6.0)

T: 39.3-539
{4.0 - 5.5)

) Disc brake dust cover
@ Hub & disc assembly
® Washer plate

@ Castle nut

T
Unit :

® Cotlter pin
®

1: 176.6 - 215.7
(18.0-22.0)

Tightening torque
N-m kgf-m, ft-ib)
Non-reusable paits

Disc brake caliper

@ Bolt
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BR-20

5. OPERATION AFTER INSTALLATION

Pedal height adjustement
1) Discrunout check -
@ Prior to the disc run-out check, ensure that the front
wheel bearings exhibit no excessive looseness.
® Measure the run-out of the disc rotor at the outer
edge.
Limit: 015 mm
[At point 10 mm inboard from motor outer perighery]
If the run out of tha disc rotor exceads the limit,
replace the disc rotor
2) Adjust the brake pedal instaliation height.
Refer to page BR-4) e
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REAR BRAKE

1.

REMOVAL

Remove the parts in the numerical order shown In the figure below,

(1) Brake drum assembly
(2 Shoe hold-down spring
® Shoe hold-down pin
(@ Tension spring
® Tension spring No. 4
Tension spring
Rear brake shoe No. 1 assembly
C-ring
® Automatic adjusting lever subassembly
@ Parking brake shoe strut
@ C-ring
@ washer
Automatic adjusting latch
9 Torsion spring

(3 Automatic adjusting lever pin

Parking brake cable assembily

(7} Rear brake shoe No. 2 assembly

® C-ring :
Parking brake shoe lever subassernbly
@ Rear wheel brake cylinder assembly
@ Bokt

@& Brake backing rear plate subassembly
€3 Wheel cylinder boot

@ Whee! brake cylinder piston

€3 Cylinder cup

@ Compression spring

@ Bleeder plug
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2. INSPECTION
inspect the following parts. Replace any parts which exhibit defects.

@ Damage and deformation of shoe Wear ang damage of brake drum
(3 wear of fining Specified value:

Specified value: 4.0 mm . Limit:

Limit: - lomm
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BR-23

YT Iy = T T T Ty SR e g gt MO T RN P PO e T

3. INSTALLATION
Install the parts in the numerical order shown in the figure below.

T:79-117
08-1.2)
T:39.3-539 T:69-98
(4.0-55) - ® {0.7-1.0) -® jf
" 5 ) @
- ® @R ®
0 & @
® ® ®
@
\é/

T : Tightening torque
Unit : N-m kgf-m, ft-Ib)

* : Non-reusable parts
() Bleeder piug (% Automatic adjusting lever pin
{® Compression spring Parking brake cable assembly
@ Cylinder cup @) Rear brake shoe No. 2 assembly
(&) Wheel brake cylinder piston ' C-ring
® Wheel cylinder boot Parking brake shoe lever subassembiy
Brake backing rear plate subasssembly @ Rear whesl brake cylinder assembly
@ Bolt @) Bolt
Fear wheel brake cylinder assambly & HBrake backing rear plate subassembly
& Parking brake shoe lever subassembiy & Wheel cylinder boot
@ C-ring @ Whael brake cylinder piston
@ Rear brake shoe No. 2 assembly @ Cylinder cup
@ Parking brake cable assembly & Compression spring
@ Automatic adjusting lever pin @ Bleeder plug

Torsion spring
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BR-24

1} Apply the rubber grease and brake grease to the following points specified in the figure below.

®
T

Rubber grease
applying points

Rubber grease applying points

Brake grease
applying points
(6 points at
ridge surface)

NOTE: |
The lining position of the brake shoe assembly differed
between the leading side and the trailing side.

2) Appily the three bond No. 1212 to the end section of the
rear axle housing, as indicated in the right figure. Then
install the backing plate to the rear axie.
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| 3) Applyliquid gasket
where the wheel cylinder is installed on the backing
plate, as indicated in the right figure.

4) Apply liquid gasket (Three bond No. THK 520) to the
section where the shoe hold-down pin is installed to the
backing plate, as indicated in the right figure.

5) Brake adjusting procedure
@ Depres the brake pedal four or five times, after
performing air bleeding). Ensure that the autornatic

adjusting mechanism is operating by listening to an

operating sound.
@ Adjust the installation height of the brake pedal.

(Refer to page BR-4)

@ Adijust the working travel of the parking brake lever.

(Refer to page BR-27)
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BR-26

PARKING BRAKE LEVER o

1. REMOVAL

(@ Shift levar knob
@ Bolt

(3 Console box
(3 Swilch wire

® Nut

(& Nut

@ Bott

Parking brake cabie No. 1

@ Parking brake handle assembly
@ Cover
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2. INSTALLATION
Instali the parts in the numerical order shown in the figure below.

@

T Tightening torque
Unit : N-m kgf-m, ft-lb)

(@) Parking brake handle assembly & Swilch wire

(& Boh (@ Cover

@ Parking brake cable No. 1 Console box
@) Nut @ Bolt

® Nut G Shift lever knob

1) Tum adjusting nut fo adjust the working travel of the
parking brake lever.
Specified Value: 6 - 10 Notches Adjusting nut
{(When pulled upward by force of 20 kg) :
NOTE:
e The parking brake lever adjustment should be

performed when the rear brake shoe clearance
| complies with the specification.

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

BR-28

PARKING BRAKE CABLE
1. REMOVAL (Pick up) '
Remove the parts in the numerical order shown in the figure below.

(D Parking brake cable right guide Cable clamp

(2 Parking brake cable lsft guide ® Nut

@ Clamp @ Parking brake handle assembly

(@ Cable clamp {Rafer to page BR-27)

& Cable clamp @ Nut

® Parking brake cable asssembly @ Clamp

@ Parking brake cable assembly @ Parking brake with equalizer cable assembly

Operation prior to removal

1) Remove the engine sevice hole cover.

2} Raise the front/left seat.

3) remove the rear brake drum. Detach the parking brake
cable from the rear brake.
{Refer to page BR-21)
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2. INSTALLATION

Instail the parts in the numerical order shown in the figure below.

R-29

(®» Parking brake with equalizer cable assembly
@ Clamp

@ Nut

(@ Parking brake lever unit {Refer to BR-27)

® Nut

Clamp

rd

s
o

@

(@) Parking brake cable unit
Parking brake cable unit
Clamp

(@ Cable clamp

@) Cable Clamp

@@ Parking brake cable ieft guide
(@ Parking brake cable right guide

Operation after instaliation
1) Adjust the rear brake. Refer to page BR-25)
- 2) Adjust the parking brake. Refer to page BR-27)
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BR-30

3. REMOVAL (Van)
Remove the parts in the numerical order shown in the figure below.

é—@

®
o-&

(O Parking brake cabie right guide & Cable clamp

(® Parking brake cable left guide Nut

@ Clamp @ Parking brake handle assembly

@ Cable clamp ' (Refer to page BR-26)

(& Cable clamp 2 Nut

{® Cable clamp @ Clamp :

@ Parking brake cable assembly Parking brake with aqualizer cable assembly
Parking brake cable assembly ,
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| Operation prior to removal
1} Remove the engine service hole covers.
2} Raise the front/left seat '
3) Remove the rear brake drum. Disconnect the rear brake
and the parking brake cables.

4) Remove the spare tire carrer and remove the heat
insulator.
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BR-32

4. INSTALLATION

Install the parts in the numerical order shown in the figure below.

(D Parking brake with equalizer cable assembly
® Clamp
Nut :
(@ Parking brake handle assembly
(Refer to page BR-27)
® Nut
® Cabie clamp
@ Parking brake cable assembly

©

Parking brake cable assembly
® Cable clamp

(@ Cable clamp

@ Cable clamp

@2 Clamp

@ Parking brake cable left guide
Parking brake cable right guide
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BR-33

LOAD SENSING PROPORTIONING VALVE (LSPV)

The LSPV adjusts the turning point of hydraulic pressure of the nroportioning valve in accordance with the
weight being applied to the rear axle of the vehicle.

Side rall
Rear axle

=
v P
i A
) During normal-
)] loaded operation
=
[11]
i) During fight-
os A loaded operation
=5
Eg
=X

High-
Hydraulic pressure of rear master cylinder
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BR-34

1. DESCRIPTION

e e S

O-ring Retainer

P, P, -
Q @ Saal
p . ——
R h e
[

O-ring J

Metalicseal 4%  T°°"  Spring
P

]
P, Masler cylinder hydraulic pressure bar
P, :Hydraulic pressure of front brake bar
S :Pushing force of SPG kg
A, :Sectional area of jarge-diamater
section of piston Ccm?

Performance Diagram

(Rear brake hydraulic pressure P,) bar

k-

> T o

&

Plug end \

Boot

:Hydrauiic pressure of rear brake
: Pushing force of piston
: Sectional area of smali-diameter

section of piston

1 Sectional area of medium-diameter

section of piston

When front brake is malfunctioning

When sensor SPG is broken:

(Master cyiinder hydraulic pressure P,,) bar

bar
kg

om®
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| 5) Reference.

With one person seated on the vehicle, set the rear axle we:ght as

foltows.
. Difference belween right
Rear axle weight (kg) and left (kg)
Pick-up 3B0x6 Not to exceed 10
‘I Van 435+5 Mot to exceed 10

At this time, depress the brake pedal sc that the check hydraulic
pressure of the front brake may become 100 kgf/em?).

Pick-up:

Ensure that the hydraulic pressure of the rear brake conforms to the
specifications.

192 kgflem?®).
2212 kgticm®).

2. ADJUSTMENT

1} Caleulation of moving amount of LSPY link end

The hydrautic pressure of the rear brake changes about 0.13 MPa 1.3 kgt/cm?) when the LSPV link end
is moved 1 mm in an up-&-down dlrectlon Therefore calculate the required moving amount, using the

following formula.

Deviation in hydraulic pressure MPa kgf/erm?)

0.13 MPa/mm 1.8 kgl/crn®mm)

2) Loosenthe attaching nutofthe LSPV link at the axle side.
Move the LSPV link end by the amount calculated in the

step 1).

Specified Torque: 9.8-15.7 Nom
1.0- 1.6 kgf-m, 7.2 - 11.6 ft-1b)

NOTE:

*  When moving the LSPV link, be sure to put amark so
as to determine the position of the nut. However
never scribe or punch on the part surface.

3) Check the hydraulic pressure again. Ensure that the

LSPV hydraulic pressure is within the spegcified range.
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BR-36

3. COMPONENTS

{1 Cotter pin

(® LPSV assembly

@ Pivot pin

@ Cotter pin

(® Plate washer

® Load sensing No. 1 bush
(@ Vaive control lever

* : Non-reusable parts

L.oad sensing spring
Spring retainer

Valve control rod

» Bolt

@@ Load sensing No. 2 bush
&2 Plate washer
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T b L | e L e

! 4. REMOVAL OF LSPV
1) Disconnect the brake pipe from the valve body.

2) Remove the valve control bolt.

3} Remove the vaive bracket mounting bolts.

6. DISASSEMBLY
1) Remove the cotter pin, then rermove the pivot pin.

2) Remove the LSPV with the bracket.
NOTE:
» Never attempt to disassemble the LSPV.
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BR-38

3) Remove the cotter pin.

4} Remove the following parts.
(O Valve control lever
@ Plate washer
@ Guide bush
@ Load sensing spring
® Spring retainer
Valve control rod

5) Remove the guide bush by tapping with the plastic
hammer.

6. INSPECTION

inspect the following items. Replace any parts which exhibit
defects.

1} Worn piston

2) Deteriorated rubber part

2)

3} Damage and distortion _ : 5
4) Flattenad condition { ’\1
3) Distortion and damage
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7. ASSEMBLY OF LSPV
1} Install the new guide bush, using the following S8Ts

2} Assemble the following parts to the rod.
® Spring retainer
® Load sensing spring
® Valve control lever
@ Guide bush
® Plate washer

3) Install the new cotter pin,

4} Install the LSPV with the bracket on the control iever and
install the pivot pin.

_ &) Install the cotter pin.
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2)

3)

INSTALLATION
Instalithe LSPV asembly to the trame. Then connect the
brake tube. :
Specitied Torque:
A 147 -216 Nm
(1.5- 2.2 kgf-m, 10.8 - 15.9 fi-Ib)
B,12.7-17.7 N-m
(1.3 - 1.8 kgf-m, 9.4 - 131 ft-Ib)

Secure the lever of the LSPV link to the bracket of the

valve proper by means of a band or the like.

NOTE:

o Make sure that the LSPV piston end comes in full
contact with the link lever when securing.

Set the rear axle weight as follows.

Difference between nght

Rear axle weight kg) and lsft _kg)

Pick-up 380 +5 Mot to exceed 10

Van 435 =5 . Not fo exceed 10

4)

5)

€)

Slowly drive the vehicle about 1 m forward and back-
ward. Apply the parking brake.

Install the LSPV link end to the bracket at the axle side,
Tighten the nut to the specified torque.
Specified Torque: 9.8~ 15.7 N-m

: (1.0-1.6 kgi-m, 7.2 - 11.6 ft-ib)

NOTE:
e Never push up or down the LSPV end when assem-
bling the LSPV fink endto the bracket at the axle side.

Remove the band securing the LSPV link lever.
Check the hydraulic pressure. if the hydraulic pressure
fails to conformto the specifications, adjustthe pressure.
(Referto page BR-42) s

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

Tool No, Tool name
19.1.20198 Input shaft front bearing replacer
er J 19.1.20222 Front hub & drum puller
19.1.20221 Brake drum stopper
19.1.20217 Brake drum replacer nut
19.1.20218 Rear axie shaft bearing repiacer
19.1.2021¢ Rear axie shatft oil seal replacer
19.1.20220 Brake booster push rod gauge
19.1.20210 Brake booster push rod wrench

Mity VAC pump
AWA Ref. 445359

Suction pressure pump
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BR-42

SERVICE SPECIFICATIONS

Brake pedal
Unit:  mm (inch)
ftem Specified value Allowable limit Remarks
installation height 132 - 142 (5.20 - 5.59) —
Free travel 2-7 {0.08-0.27) —
Reserve travel Not fess than 85 (3.34) e Wh?grgs?sals?gying
Front brake
Unit:  mm {inch)
item Specified value Allowable limit Remarks
Pad thickness 9.0 {0.35) 1.0 (0.4)
Disc brake Disc Thickness 16.0 {0.63) 15.0 (0.59)
Run-ou — 0.15 (0.006}
Rear brake
Unit:  mm {inch)
tem Specified vaiue Allowabie limit Remarks
Brake drum friner diameter 200 (7.87) 201.5 (7.93)
Brake lining Thickness 4 (0.16) 1.0 {0.04)
TIGHTENING TORQUE
Tightening component Tightening torque
N-m kgt-m fi-ib
Master cylinder x Pedal bracket 29.5 -44.1 3.0-45 21.7-325
Backing plate x Wheel cylinder 8.9-12.7 1.0-1.3 7.2-9.4
Wheel cylinder x Bleader plug 6.9-9.8 0.7-1.0 51-72
Brake tube x Wheet cylinder 12.8-17.8 13-1.8 9.4 -13.0
Brake tube flare nut 12.8-17.8 1.3-1.8 54-13.0
Brake booster x Pedal lock shaft plate 17.7-21.5 18-22 13.0-15.9
Disc brake dust cover x Steering knuckle 39.3 - 53.9 4.0-55 28.9-39.8
Bisc brake caliper assembly x Disc brake dust cover 49,1 -58.8 50-8.0 36.2-43.4
Front hub or drum x Front drive shaft or front axle 176.6- 2187 18.0 - 22,0 130.2 - 158.1
Backing plate x Steering knuckle 99,3 - 53,9 40-55 28,9-39.8
Parking brake cable x Floor panel 40-6.8 0.4-07 29-51
LSPV x Flam 147-21.6 15-22 10.8-15.9
LSPV x Rear axle 0.8-15.7 1.0-1.8 7.2-118
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HARNESS AND WIRING DIAGRAM

HANDLING INSTRUTIONS OF LOCK/
TYPE CONNECTOR/ HANDLING AND

INSPECTION ..covnrccicircnmmrsccracissnsarissessansresssssssssssssssansanns HW- 2
REPLACEMENT ..ot HW- 2
INSPECTION ...ttt irrece st HW- 3
CONNECTION ...coriiiiiiinisrn et HW- 3
OPERATION OF WIRE HARNESS .....ccciiiiiiiienn HW- 4
WIRING HARNESSES ... HW- 5

FUSE BLOCK ....ciinicininmninnnecssnsssenssssssnsnsrcassusnsssansassinns HW- 6
REPLACEMENT OF FUSES & FUSIBLE LINK........... HW- 6
WIRE HARNESS ...t nsiisseene HW- 7

MOTOR HARNESS ..o iemerencnsreatrenssnsnsensnasnnaens HW- 8

SCHEME OF REAR DOORS (VAN}....ccciinimmmnncisusnanienss HW- 9

PICKUP ciiivcceeirerimsscesssncinassesssusnnsnsusssnsssnssssnssass suvsnnnnns HW-1C

VAN cciiitrionacnnareesieesmesssssasissasassssasasnasnsssatanasaascesns snssnannsn HW-11
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HW-2

HANDLING INSTRUTIONS OF LOCK

TYPE CONNECTOR
HANDLING AND INSPECTION

Hemoval

To disconnect the connector, simply pull out the connector
while the lock lever is being pressed down, as indicated in
the right figure.

Inspection :
When you conduct continuity checks or voltage checks
using a circuit tester, if you insert a test probe from the
connector side, it is impossible to get an adequate fitting.
Hence, be sure to positively insert the test probe from the
harness side, as indicated in the right figure.

AEPLACEMENT

Removal
1) Fromthe aperture, insertaminiature type common screw-
driver into between the locking lug and the terminal.

2) While the locking fug is being pried upward by means of
a screwdriver, pull out the terminal from the backside.

Instatlation
1) Insert the terminal, untit the locking lug is iocked posi-
tively.
2) Ensure thatthe locking lug is locked positively by raising | .
the wire. T T [
S aa
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INSPECTION

Tester (Voit/ohmmeter)

For the inspaction, use a tester having an intemal resistance
of more than 10 kQ/V.

Use of a tester with a low internal resistance may cause wrong
measurement or secondary troubles.

Conventional type connector

When resistance measurement and/or voltage measure-
ment is conducted at the connector section, insert the
measuring probe from the back of the connector, being very
careful not to damage the hamess-io-terminal connections.

Water-proof type connector

When resistance measurement and/or voltage measure-
ment is conducted at the connector section, bring the meas-
uring probe into contact with the terminal at the connection
side of the connector, Be very careful not to apply excessive
force to the terminal at the connector side. Failure to observe
this caution may deform the terminal, causing poor continu-
ity. As an alternative method, insert a male or female
terminal into the connector terminal or connect an adequate
attachment. Then, connect the measuring probe.

- CONNECTION
Perform the connection, until the lock is completely en-

gaged.
NOTE:
= Toconfirmwhether the lock type connector has been
locked or not, lightly pull the connector. Make sure
that the connector will not be disconnected. Be sure
to press the connector again before finishing the
confirmation.
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HW-4

OPERATION OF WIRE HARNESS

1. General Instructions

1)} Never pull the connectors or step on them during the
wire harness transport or assembly. {Prevention of
pulling-out of terminals, connector cracks, deformation
and so forth)

2) Care must be exercised to ensure that no scratch is
made to the wire harness by burrs or edges during the
wire harness transport or assembly. (Prevention of
scraiches o the outer trim, electrical insulators and so
forth)

3) Clamping method _
in the case of resin clamps, ensure that the clamp
section is fitted in the body hole.

NOTE: & <5 %ﬁ
¢ Ensure that the clamp will not be detached when it :
is pulled lightly in the arrow-headed direction. (Pre-
vention of interference due to the detachment of the
clamp) Harness J

¢ Inthe case of metal sheet welded clamps, be sure to
assemble the harmess in such a way that the harness
will not come in contact with the welded surface.

(Prevention of wire harness damage due to welding
burrs) n@ﬂ m@m

Correct Wrong

s In case that the locating guide of the clamp position
or the clamp mark is clamped, make sure that the Clamp guide
clamp is located within the guide. As for the clamp at
the clamp mark section, ensure that the clamping is
made at a point within £ 10 mm (0.38 inch).

Clamping shouid
bemade at a
point betwean
these peints

' Clamp mark
(Prevention of slackness or interference)

Cablage

Clamping is made at a point
within = 10 mm {0.39 inch)
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HW-5

I 4) Tetminals and connactors

« Perform the connection of connectgrs positively
» Connector with lock ................. Ensure that the locking is made.

+» Connector without [ock ............ Connect the connector positively until it stops.

+ Retention by screws
« When the tightening torque is specified, be sure to
observe the specification strictly.

(The tightening torque is posted in the tabie sepa

rately). N o s
» Ensure that the staked section may not come on

the assembling surface, Correct Faux

= Afier completion of the tightening operaticn, ightly
puli out the terminal. Ensure that there is not
sfackness.

» When performiing other operations, care must be
exercisedto ensure thatno connected connectoris
detached by pulling out the wire harness forcibly.

2. Work Procedure for Tightening-up Type Resin Clamps
<Work procedure:>

When the tightening-up type resin clamps are empioyed, do
not use any pliers, cuiting pliers or the like.

<Reason>

Prevention of clamps being cut or scratched.

- WIRING HARNESSES
WARNING:
The wire diameter and capacity of each hamess have
been determined to assure the normal operation of the
electrical system.
Hence, do not take power for accessorles carelessly
through the original wiring hamess. Failure to observe
this caution may cause system malfunction or fire.
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Wiring Color Code Code A M N

a For identification purpose, each wire has its own Color | Light blue Brown Black
color. Each color bears a code as described in the

right table. These codes are used in the wiring Code B R v
diagram and will be helpful during trouble shooting. Color White Red Green
Code G L z
Golor Yelow Biue Violet

* The wire color comes in two kinds: single color and

composite color. In the case of singie color, the whole
outer coat of the hamess is of a single color. In the )
case of composite coior, a fine line of the second White

color is drawn on the harness basic color. In this Black

case, the code is composed of the basic color code ac

which comes first and the second color code which f%
n. '

comes aiter a hyphe &) White

FUSE BLOCK

Insiailing position

Thefuse block is located at the left side of the steering wheel
both on the L.H.D. vehicles and on the R.H.D, vehicles.

REPLACEMENT OF FUSES & FUSIBLE LINK

PRECAUTION:

1. Determine the causes of melting of the fuse and/or
fusible link. Remedy the problem. Then, connect a new
fuse and/or fusible link.

2. Beforethefusesareremovedorinstalled, be suretotumn
OFF the ignition switch.

3. Besuretousea pair of pliers when removing or installing
the fuses.

4. Be very careful not to pry out fuses when removing or
installing fuses.

5. When replacing a fuse with a new one, be sure to install
a fuse having a capacity specified at the caution plate.

Only for van
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WIRE HARN

Name of witing harness

Name of wiring hatness

@ | engine wire* ® | Roof wire Mo, 2

@ | cowlwire" ® | Back door wire No. 1~
@ | Frame wire * @ | Rear window wire No. 1
Roof wire Rear window wire No. 2

* Detall shows following pages
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HW-8

WOTOR HARNESS
ey
1) Hoard pans) conneclion war
2) Beard panel sonnasion wire
3] il pressurs contactor
Ll Prehaating .
B] Backing light cortacior @ @ @ i) @ @ (E\
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3 Box ! AN [
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SCHEME DF REAR DOORS (VAM)

1) Roarlof light

o Backing Hght

3 Lefi pata lighl

4} Rlght plate light

5} Rmarwindow wipsr

6} Rear right ight

7} Becking kign

:H] Healed roar window

5% Faar cailing bowd swish 0]
10)  Haar ssling bowl

11]  Gennectior with main hamess

121 Aear hean

85 A B v i |
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