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FOREWORD

This service manual has been prepared pri-
marily for the purposé of assisting service
personnel in providing effective service and
maintenance of the 1983 NISSAN SENTRA.

This manual includes procedures for main-
tenance, adjustments, removal and installa-
tion, disassembly and. assembly of com-
ponents, and trouble-shooting.

All information, illustrations and specifica-
tions contained in this manual are based on
the latest product information available at
the time of publication. If your DATSUN
model differs from the specifications con-
tained in this manual, consult your NISSAN/
DATSUN dealer for information.

The right is reserved to make changes in
specifications and methods at any time with-
out notice.

NISSAN MOTOR CO., LTD.

© 1982 NISSAN MOTOR CO., LTD.

Printed in Japan

Not to be reproduced in whole or in part without
the prior written permission of Nissan Motor Com-
pany Ltd., Tokyo, Japan.
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. > This Service Manual is designed as a guide for servicing cars.

, b Thls manual deaIs with the engine chassis, body and the electrical system._

) A QUICK REFERENCE INDEX is provided on the first page. Refer to thls lndex anng with the

mdex of the pamcular section you wish to consult
‘} The flrst page of each sectlon lists the contents and gives the page numbers for the respectlve topics.

} SERVICE DATA AND SPECIFICATIONS are contained in each section.

o [ 2 TROUBLE DIAGNOSES AND CORRECTIONS are also included in each section. Th|s feature of the

manual lists the hkely causes of trouble and recommends the appropriate corrective actions to be
taken : :

P A I|st of SPECIAL SERVICE TOOLS is included in each section. The special service tools are designed
“to assist you in performlng repair safely, accurately and quickly. For information concerning how to
obtam special service tools, wnte ‘to the following address: :

. Kent-Moore- Corporation - Kent-Moore of Canada, Ltd.
] 29784 Little Mack 5466 Timberlea Blvd., Unit 2
- Roseville, Michigan 48066 ] Mississauga, Ontario

Canada L4W 2T7

[EREE I

P The measurements glven in this manual are primarily expressed with the SI unit ( Internatmnal System
of Unit),, and alternately expressed in the metrlc system and in the yard/pound system

g D The' back cover of the manual provides maintenance data for quic_k reference.

R } In the text, the following abbreviations are used:

- 8.D.S.: Service Data and Specuf:catnons - L.H., R.H.: Left Hand, Right Hand
4 @ Tightening Torque ‘ M/T, A/T:  Manual Transaxle Automatic Transaxle

P The captlons CAUTION and WARNING warn you of steps that must be followed to prevent personal

_in Jury and/or damage to some part of the car.

} The proper performance of service is essential for both the safety of the mechanic and the efficient
- functioning of the car. :
The service methods in this Service Manual are described in such a manner that the service may be per-

- formed safely and accurately. »
“Special service tools have been designed to permit safe and proper performance of service. Be sure to
use them.

Service varies with the procedures used, the skills of the mechanic and the tools and parts-available.
Accordingly, anyone using service procedures, tools or parts which are not specivf,icallyrecommended
by NISSAN must first completely satisfy himself that neither his safety nor the car’s safety will be
jeopardized by the service method selected.
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GENERAL VIEWS

GENERAL VIEWS

4-door Sedan
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GENERAL VIEWS

Coupe
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MODEL VARIATION

MODEL VARIATION

Road wheel size . . .

* Light weight spare tire

Destination Body Class Model Engine | Transaxle . Tire size
offset mm (in)
DX SLB11RYV CD17 | RN4F30A
STD PLB11RSFV
E16
2-door PLB11RFV RS5F30A
Sedan
SLB11RFV CcD17
PLB11RAV E16 | RL3FO1A 1555R13
P155/80D13*
SLB11RAV CD17 | RN3FO1A
PLB11FV E16
© RS5F30A
£ | a-door SLB11FV cD17
3 Sedan ‘ PLB11AV E16 | RL3FO1A
DX
SLB11AV CD17 | RN3FO01A
KPLB11FV RS5F30A 175/70SR13
Coupe
KPLB11AV E16 | RL3FO1A P155/80D13"
WPLB11FV
RS5F30A 4-1/2Jx13
WSLB11FV cD17 ...42(1.65)
< Wagon
% WPLB11AV E16 | RL3FO1A 5Jx13
o
WSLB11AV CD17 | RN3FO1A "‘40.“'57’
(Aluminum
STD PLB11RSFU E16 | RS5F30A wheel)
HLB11RYU E15
PLB11RU E16 | RN4F30A
2-door
Sedan SLB11RYU cD17 155SR13
*
o PLB11RFU E16 P155/80D13
= DX RS5F30A
S SLB11RFU cD17
0: PLB11RAU E16 | RL3FO1A
[=]
z SLB11RAU CD17 | RN3FO1A
PLB11U RN4F30A
E16
PLB11FU .
RS5F30A
4-door SLB11FU CD17
Sedan
PLB11AU E16 | RL3FO1A
SLB11AU CD17 | RN3FO1A




MODEL VARIATION

Destination Body Class Model Engine | Transaxle Road wheel SIZ8 - - - Tire size
offset mm (in)
KPLB11U RN4F30A
175/70SR13
Co F
upe KPLB11FU RS5F30A  P155/80D13"
o KPLB11AU E16 | RL3FO1A
‘g
< S WPLB11U RN4F30A
P = DX
S Q WPLB11FU
& RS5F30A
Z | Wagon WSLB11FU CD17
WPLB11AU - E16 | RL3FO1A
WSLB11AU CD17 | RN3FO1A
N ‘PLB11RSFN RS5F30A
STD E16
o PLB11RSAN RL3FO1A
. 4-1/2x13 1565R13
: HLB11RFYN E15
2-door RS5F30A ...42(1.65) P155/80D13*
Sedan SLB11RFN cD17
5Jx13
PLB11RAN E16 RL3FO1A ...40(1.57)
(Aluminum
SLB11RAN CD17 | RN3F01A wheel)
PLB11FN E16
RS5F30A
3 4-door SLB11FN CD17
3 Sedan PLB11AN E16 | RL3FO1A
DX
SLB11AN CcD17 | RN3FO1A
Coupe KPLB11FN RS5F30A 175/70SR13
KPLB11AN E16 | RL3FO1A P155/80D13"
WPLB11FN
RS5F30A
agon WSLB11FN cD17 1665R13
WPLB11AN E16 | RL3FO1A P155/80D13"
WSLB11AN CD17 | RN3FO1A

Light weight spare tire
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MODEL VARIATION

Prefix and suffix designations

O : Sedan

K : Coupe

W : Wagon

H : E15engine

P : E16 engine
CD17 engine

L : L.H.drive

K H L BIMTR SF Y N

Note: [ means no indication.

Gl-6
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Non-California models for U.S.A.
California models

Canada models
MPG models

4-speed manual transaxle
5-speed manual transaxle

Automatic transaxle

Deluxe model
Standard model

Except 2-door Sedan
2-door Sedan



IDENTIFICATION NUMBERS

IDENTIFICATION NUMBERS

— Vehicle serial number
(Chassis number)

Vehicle identification plate

F.M.V.S.S.

certification label
Vehicle identification
Emission control number plate
information label
SGl184
ENGINE SERIAL NUMBER MANUAL TRANSAXLE AUTOMATIC TRANSAXLE
The engine serial number is stamped NUMBER NUMBER
as shown in the illustrations. The manual transaxle serial number The automatic transaxle serial number
label is attached on the clutch with- ~  label is attached on the upper face of
drawal lever. the transmission case.

SAT239

Diesel engine = $G1137
A\

\
~

Ny
N

( ¥
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LIFTING POINTS AND TOWING

LIFTING POINTS AND TOWING

PANTOGRAPH JACK

WARNING:

Never get under the vehicle while
it is supported only by the jack.
Always use safety stands to support
frame when you have to get under
the vehicle.

. Place wheel chocks at both front

and back of the wheel diagonally
opposite the jack position.

~ SGI1564

Apply the pantograph jack furnished
with the vehicle to the position indi-

cated in the figure in a safe manner.

GARAGE JACK AND SAFETY STAND

Front towing and
tie-down hooks

SGl1185

WARNING:
a. When carrying out operations with
the garage jack, be sure to support
. the vehicle with safety stands.
b. When jacking up the rear (front) of

Apply the garage jack and safety
stand to the position indicated in the
figure in a safe manner.

the vehicle, place the chocks at the TOWING
front (rear) of the front (rear)
wheels to hold them. CAUTION:
a. It is necessary to use proper towing

CAUTION:

Always place a wood block between
safety stand and vehicle body when
supporting body with safety stand.

equipment to avoid possible dam-
age to the vehicle during a towing
operation.

Towing is in accordance with Tow-
ing Procedure Manual at dealer side.

GI-8

. All applicable State or Provincial

(in Canada) laws and local laws re-
garding the towing operation must
be obeyed.

. Before towing, make sure that the

transaxle, steering system and pow-
er train are in good order. If any
unit is damaged, a dolley must be
used.

. Never tow an automatic transaxle

model with rear wheels raised (with
front wheels on ground) as this may .
cause serious damage to the vehicle.
If it is necessary to tow it with rear
wheels raised, always. use a towing
dolly under the front wheels.

. If the transaxle is inoperative, tow

the vehicle with the front wheels
off the ground.

. When the vehicle is towed with its

front wheels on the ground, secure
the steering wheel in a straight
ahead position with the ignition
key turned in “OFF” position.

. Release the parking brake and set

the gearshift lever in ‘“’Neutral”
position before starting to tow the
vehicle.

. When towing an automatic trans-

axle model, try to restrict towing
speed below 30 km/h (20 MPH)
and towing distance less than 30
km {20 miles).

With manual transaxle model, try
to restrict towing speed below 80
km/h (50 MPH) and towing dis-
tance less than 80 km (50 miles).

. Do not apply force to the towing

hook in a lateral direction.
Keep the tow rope or similar device
straight ahead, in line with the

vehicle.

TIE-DOWN

CAUTION:
Do not tow the vehicle with the rear
tie-down hooks.




SPECIAL SERVICE TOOLS / TIGHTENING TORQUE OF STANDARD BOLT

SPECIAL SERVICE TOOLS

Special Service Tools play very im-
portant role in the maintenance of
cars. These are essential to the safe,
accurate and speedy servicing.

The working times listed in the col-
umn under FLAT RATE TIME in
FLAT RATE SCHEDULE are com-

puted based on the use of Special
Service Tools.

The identification code of mainte-
nance tools is made up of 2 alphabeti-
cal letters and 8-digital figures.

The heading two letters roughly
classify tools or equipment as:

ST00000000:
KVv00000000:
EM00000000:

GG0C00C000:
LMO00G00000:
HT00000000:

Special Service Tool
Special Service Tool
Engine Overhauling

Machine
General Gauge
Garage Tool
Hand Tool

TIGHTENING TORQUE OF STANDARD BOLT

P Tightening torque
Grade Bolt or nut size Bolttor*nut diam Pitch mm
eter™ mm N-m kg-m ft-Ib
M6 6.0 1.0 3-4 0.3-0.4 22-29
1.25 8-11 0.8-1.1 5.8-8.0
M8 8.0
1.0 8-11 0.8-1.1 5.8-8.0
1.5 16 -22 1.6-2.2 12-16
4T Mi0 10.0
1.25 16-22 1.6-2.2 12-16
1.75 26 -36 2.7-3.7 20-27
M12 12.0
1.25 30-40 3.1-4.1 22-30
Ml14 14.0 1.5 46 - 62 4.7-6.3 34-46
Mé 6.0 1.0 6-7 0.6-0.7 43-5.1
1.25 14-18 14-1.8 10-13
M8 8.0
1.0 14-18 14-1.8 10-13
1.5 25-35 2.6-3.6 19-26
T M10 10.0
1.25 26 -36 2.7-3.7 20-27
1.75 45-61 46-6.2 33-45
M12 12.0
1.25 50-68 51-6.9 37-50
M14 14.0 1.5 76 - 103 7.7-10.5 56-176
Mé6 6.0 1.0 8-11 0.8-1.1 5.8-8.0
1.25 19 -25 19-2.5 14-18
M8 8.0
1.0 20-27 2.0-2.8 14-20
1.5 36 - 50 3.7-5.1 27-37
9T M10 10.0
1.25 39-51 4.0-5.2 29 -38
' 1.75 65 - 88 6.6-9.0 48 - 65
M12 12.0
1.25 72-97 7.3-99 53-72
Ml14 14.0 1.5 109 - 147 11.1 -15.0 80-108
1. Special parts are excluded.
2. This standard is applicable to bolts having the
following marks embossed on the bolt head. *. Nominal diameter
Grade Mark M 6
e — 4 ]' T Nominal diameter of bolt threads (Unit: mm)
n ; Metric screw threads
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PERIODIC MAINTENANCE

- PERIODIC MAINTENANCE

The following charts show the normal maintenance schedule. Under severe driving conditions, additional or more frequent
maintenance will be required. Refer to “Maintenance under severe driving conditions”.

R 'lle periodic maintenance schedule is repeated beyond the last mileage and period shown.

| .EMISSION CONTROL SYSTEM MAINTENANCE
— Gasoline engine (U.S.A. and Canada 2-door Sedan MPG models)

MAINTENANCE OPERATION ' MAINTENANCE INTERVAL

Periodic maintenance should be performed  Milesx 1,000 -~ .~ : 15" "’* 30 £ 45 . 60 Reference page

at number of miles, kilometers or months,  (Kilometers x 1 ,000) (24) (48) (72) {86)

whichever comes first, Months 12 24 36 48
Drive belts ! | MA-11
Air cleaner filter e c o ' o R R P NMAAY
Air induction valve filter {Except MPG & California models) - R - R LR MARIY
Choke mechanism (choke valve and linkage) | 1 L MAA12
Positive crankcase ventilation (P.C.V.), filter S o See NOTE (1)*. e T U MARI4 SEIN
Vapor lines ) - * - [ MA-12
Fuel lines (hoses, piping, connect:ons, etc.) ' 1* (L MA-12
Fuel filter ' to ’ See NOTE (1)*, MA-13
Engine ¢oolant - - PN e R R ‘MA-13
Spark plugs . R . R MA-14
Ignition wires , " * .. MA-14.
Intake & exhaust valve clearance ~ Sea NOTE (2). A A A A " MA-15
Idle rpm A " Sea NOTE (3). (M I+ " MA-16
Autornatic temperature control air cleaner' - T > - "™ : MA:15 -
Exhaust gas sensor (MPG 8:California'models only) *= T e n ~MA-19

: B P S T T I A

NOTE: (llf If vehicle is operated under extremely adverse weather conditions or in areas where amblent tempetatures are
~ either extremely low or extremely h:gh the filters rmght become clogged. In such an event replace them im-
‘ mediately. :
(2). The first 1,000.mile (1,600 km) adjustment is required. IR
(3) The first 1,000 mile (1,600.km) inspection:is required. :
_l4) Maintenance items and mtervals with “* arp recommendecl by NISSAN MOTOR €0, 'LTD Other mamte—
nance ltems and mtervals are requ:red Co

Abbrewatlons A = Adjust. . 7 ._,' S 4
' R = Replace
| = Inspect Coorect or replace |f necessary

MA-2



PERIODIC MAINTENANCE

EMISSION CONTROL SYSTEM MAINTENANCE
— Gasoline engine (Canada models except 2-door Sedan MPG) ‘ .
MAINTENANCE OPERATION MAINTENANCE INTERVAL ~ T

Periodic mainte{lance‘should be performed  Miles x 1,000 ’ 15 30 45 .. 60 " "Reference page '
at number of miles, kilometers or months,  (Kilometers x 1,600) (24) (48) (72) (96) -
whichever comes first, Months 12 24 36 48
Drive belts : | ! MA-11
Air cleaner filter R R MA-11
Air induction valve filter R R . MA-11.
Choke mechanism (choke valve and linkage) 1 | | 1 MA-12
Positive crankcase ventilation (P.C.V.) filter See NOTE (1)*, . _MA-12,
Vapor lines (i * MA-12
Fuel lines (hoses, piping, connections, etc.) ‘ " " MA-12 -
Fuel filter ‘ See NOTE (1)*. MA-13 .
Engine coolant ) R R MA-13 .. .
. . I Replace every 7,500 miles
Engine oil & oil filter (1;000 km;yor 6 months. MA-13
Spark plugs R R R R MA-14 |
Ignition wires * 1* MA-14
Intake & exhaust valve clearance See NOTE (3). A A A A . P MA-15
Ignition timing A A A A , T MA17
Idle rpm & mixture ratio Idle rpm See NOTE (3). A A A A MA-17
Mixture ratio  See NOTE (4). | | 1 ! MA-17
Automatic temperature control air cleaner | | | | MA-15
Fuel tank vacuum relief valve (If so equipped) [ | EF & EC-87
— Diesel engine (Non-California) - Ce . e T T
MAINTENANCE OPERATION MAINTENANCE INTERVAL RN L
Periodic maintenance should be performed  Miles x 1,000 15 30 45 60 o
at number of miles, kilometers or months,  (Kilometers x 1,000) (24) (48) (72)  (96) - Reference pegs
whichever comes first. Months 12 24 36 48 N .
Drive belts o See NOTE (4). | I I | : : MA-32 -
Air cleaner filter R R 5 MA32
Fuel lines (hoses, piping, connections, etc.) [ (LI - ' MA37
Rubber hoses (water, air, fuel, blow-by, oil, etc.) | | "MA-37
Fuel filter . . . - Seoe NOTE (1). R R MA-33
Engine coolant R R MA-32
Engine oil - SeeNOTE (2. (P pvey 7,500 miles - MASs
Eng{ne oil fitter - During the first 15,000 miles (24,000 km): l::e; ::(‘):8 :\:rew;‘:)v?:?o‘:ti:\e: MA-36. .
After the first 15,000 miles (24,000 km): gi‘t:;’gg :‘r’:;"o: ﬁfg?o':t'::’:_ MA36
Injection nozzle tips - I ! [ | T MA34
Intake & exhaust valve clearance Sae NOTE (3). A A A A ‘ MA-36
Idle rpm o ‘ Sea NOTE (4). o B '  MA-36
Fuel injection timing I | ‘ MA-33
Timing belts ze:(;?g;:vke:;.eo,ooo miles MA-34

NOTE: (1) If vehicle is operated under extremely adverse weather conditions or in areas where ambient temperatures are
" either extremely low or extremely high, the filters' might become clogged. In such an event, replace them im-
mediately.
(2) Old engine oil should be drained completely, then new oil added. Never mix new oil with old oil.

~ (3) The first 1,000 mile (1,600 km) adjustment is required.

- (4) The first 1,000 mile (1,600 km) inspection is required.
(5) Maintenance items and intervals with ‘“*’ are recommended by NISSAN MOTOR CO., LTD. Other mainte-

- T . . nancelitems and intervals are required.

Abbreviations: A = Adjust
R = Replace \
I = Inspect. Coorect or replace if necessary.
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PERIODIC MAINTENANCE

CHASSIS AND BODY MAINTENANCE

MAINTENANCE OPERATION MAINTENANCE INTERVAL

Periodic maintenance should be performed Miles x 1,000 156 30 45 60 At
at number of miles, kilometers or months,  (Kilometers x 1,000) (24)  (48)  (72)  (86) eterence page
whichever comes first. Months 12 24 36 48
Brake lines & hoses | | ! 1 MA-49
Brake pads, discs, drums & linings | | | | MA-49
Brake fluid R R MA-48
Manual and automatic transaxle gear oil I | | | MA-44, 45
Power steering lines & hoses | | | I MA-55
Steering gear & linkage, & suspension parts | I | | " MA-45, 47, 556
Steering linkage ball joints & front suspension ball joints 1 MA-46
Looks, hinges & hood latch L L L L MA-56
Front wheel bearing grease ! | MA-46
Exhaust system | | § | MA-44
Seat belts, buckles, retractors, anchors & adjuster | | | | MA-56
Abbreviations: L = Lubricate
R = Replace .
| = Inspect. Correct or
replace if necessary
MAINTENANQE UNDER SEVERE Driving Maintenance Maintenance Maintenance
DRIVING CONDITIONS condition item operation interval
The maintenance intervals shown on the c. . . .. Air cleaner filter & gir induc- R More frequently
preceding pages are for normal operating tion valve filter
conditions. If the vehicle is operated under ABC E Engine oil
severe driving conditions as shown below, (Gasoline engine) R Every 3,000 miles
more frequent maintenance must be per- (6,000 km) or 3 months
formed on the following items as shown in {Diesel engine) R Every 3,760 miles
the table. {6,000 km) or 3 months
ABC E Engine oil filter
- . e G
Severe driving conditions (Gasolina engina] R :E;e o’;osé?no)oo':'ge:‘ onths
A — Repeated short distance driving - = . -
B — Extensive idlin {Diasel engine® 1) R Every 3,760 miles
x. T g ” (6,000 km) or 3 months
¢ - qufng m dusty conditions . (Diesel engine®2) R Every 7,500 miles
D — Driving in extremely low or high (12,000 km) or 6 months
ambient temperatures A.C. EFG Brake pads, discs, drums | Every 7,500 miles
E — Towing a trailer & lining (12,000 km) or 6 months
F — Driving in areas using road salt or . H  Brakefluid R Every 15,000 miles
other corrosive materials (24,000 km) or 12 months
G — Driving on rough and/for muddy E. G. Manual and automatic trans- R Every 30,000 miles
roads axle gear oil (48,000 km) or 24 months
H — Driving in high humidity areas or in G .  Steering gear & linkege, ] Every 7,500 miles
mountainous areas & suspension parts (12,000 km) or 6 months
D F G Front drive shaft boots | Every 7,500 milss
(12,000 km) or 6 months
cD. FG Steering linkage ball joints i Every 7,600 miles
& front suspension ball (12,000 km} or 6 months
joints
F. . Locks, hinges & hood latch | Every 7,600 miles
(12,000 km) or 8 months
A. . . EFG. Exhaust system | Every 7,600 miles
(12,000 km) or 6 months

*1: During the first 15,000 miles (24,000 km)
*2: After the first 15,000 miles (24,000 km)
Maintenance operations:

MA-4

| = Inspect. Correct or replace if necessary R = Replace



GENERAL MAINTENANCE

GENERAL MAINTENANCE

General maintenance includes those items which should be checked during the normal day-to-day operation of the vehicle.
They are essential if the vehicle is to continue operating properly. The owners can perform the checks and inspections them-
selves or they can have their NISSAN/DATSUN dealers do them for 2 nominal charge.

Item

Reference item in MA section

OUTSIDE THE VEHICLE

Tires Check the pressure with a gauge periodically when at
a service station, including the spare, and adjust to the
specified pressure if necessary. Check carefully for damage,
cuts or excessive wear.

CHECKING TIRE CONDITION

Wheel nuts When checking the tires, make sure no nuts are o TIRE REPLACEMENT
missing, and check for any loose nuts. Tighten if necessary. Wheel nut.
Tire rotation Tires should be rotated every 24,000 km ® TIRE ROTATION

(15,000 miles).

Wheel alignment and balance If the vehicle should pull to
either side while driving on a straight and level road, or if
you detect uneven or abnormal tire wear, there may be a
need for wheel alignment. If the steering wheel or seat
vibrates at normal highway speeds, wheel balancing may be
needed.

CHECKING TIRE CONDITION
Abnormal tire wear

CHECKING WHEEL ALIGNMENT
WHEEL INSPECTION

Windshield glass Check for abrasions or scratches.

Windshield wiper bladas Check for cracks or wear if they do
not wipe properly.

Fluid leaks Check under the vehicle for fuel, oil, water or
other fluid leaks after the vehicle has been parked for a
while. Water dripping from the air conditioner after use is
normal. If you should notice any leaks or gasoline fumes
are evident, check for the cause and correct it immediately.

INSPECTING MANUAL TRANSAXLE OIL
INSPECTING AUTOMATIC TRANSAXLE FLUID
INSPECTING FRONT AXLE AND SUSPENSION
PARTS

INSPECTING REAR AXLE AND SUSPENSION
PARTS

INSPECTING BRAKE LINES & HOSES

CHECKING POWER STEERING LINE & HOSES

Doors and engine hood Check that all doors and the eingine
hood operate smoothly as well as the trunk lid and back
hatch. Also ensure, that all latches lock securely. Lubricate
if necessary. Make sure that the secondary latch keeps the
hood from opening when the primary latch is released.

LUBRICATING LOCKS, HINGES AND HOOD

LATCH

INSIDE THE VEHICLE

The maintenance items listed here should be checked on a regular basis, such as when performing periodic maintenance, clean-

ing the vehicle, etc.

Lights Make sure that the headlights, stop lights, tail lights,
turn signal lights, and other lights are all operating properly
and installed securely. Also check headlight aim.

MA-5



GENERAL MAINTENANCE

Item

Reference item in MA section

Warning lights and buzzers/chimes Make sure that all wam-
ing lights and buzzers/chimes are operating properly.

Horn Make sure it operates properly.

Windshield wiper and washer Check that the wipers and
washer operate properly and that the wipers do not streak.

Windshield defroster Check that the air comes out of the
defroster outlets properly and in sufficient quantity when
operating the heater or air conditioner.

Rear view mirror Make sure that it is secure.

Sun visors Make sure that they can be moved freely and are
secure.

Steering wheel Check that it has the specified freeplay. Be
sure to check for changes in the steering condition, such as
excessive freeplay, hard steering or strange noises.

Specification
Free play: Less than 35 mm (1.38 in)

Seats Check front seat position controls such as seat adjust-
ters, seatback recliner, etc. to ensure they operate smoothly
and that all latches lock securely in every position. Check
that the head restraints move up and down smoothly and
that the locks (if so equipped) hold securely in all latched
positions. Check that the latches lock securely for foldmg
down rear seatbacks.

Seat belts Check that all parts of the seat belt system e.g.
buckles, anchors and retractors operate property and
smoothly. Check the belt webbing for cuts, fraying, wear or
damage.

® INSPECTING SEAT BELTS, BUCKLES, ANCHORS,
RETRACTORS AND ADJUSTER

Accelerator pedal Check the pedal for smooth operation
and make sure the pedal does not catch or require uneven
effort,

Clutch pedal Make sure the pedal operates smoothly and
check that it has the proper free travel.

® ADJUSTING CLUTCH PEDAL HEIGHT AND
FREE PLAY

Brakes Check that the brake does not pull the vehicle to
one side when applied.

Brake pedal Check the pedal for smooth operation and
make sure it has the proper distance under it when de-
pressed fully. Check the brake booster function.

¢ CHECKING BRAKE PEDAL DEPRESSED HEIGHT
® CHECKING BRAKE BOOSTER FUNCTION

Parking brake Check that the lever has the proper travel and
confirm that your vehicle is held securery on a fairly steep
hill with only the parking brake applied.

® CHECKING PARKING BRAKE

Automatic transaxle “Park” mechanism Check that the
lock release button on the selector lever operates properly
and smoothly. On a fairly steep hill check that your vehicle
is held securely with the selector lever in the “P” position
without applying any brakes.

MA-6



GENERAL MAINTENANCE

Item

Reference Item in MA section

UNDER THE HOOD AND VEHICLE

The maintenance items listed here should be checked periodically e.g. each time you check the engine oil or refuel.

Windshield washer fluid Check that there is adequate fluid
in the tank.

Engine coolant level Check the coolant level when the
engine is cold.

Radiator and hoses Check the front of the radiator and
clean off any dirt, insects, leaves, etc., that may have
accumulated. Make sure the lioses have no cracks, deforma-
tion, rot or loose connections.

Brake fluid level Make sure that the brake fluid level is
between the “MAX’’ and “MIN” lines on the reservoir.

INSPECTING BRAKE LINES & HOSES

Engine drive belts Make sure that no belt if frayed, wom,
cracked or oily.

CHECKING AND ADJUSTING DRIVE BELT

Engine oil level Check the level on the dipstick after park-
ing the vehicle on a level spot and turning off the engine.

Power steering fluid level Check the level on the dipstick
when the fluid is cold and the engine is turned off.

CHECKING POWER STEERING FLUID LEVEL

Automatic transaxle fluid level Check the level on the dip-
stick after putting the selector lever in “P” with the engine
idling.

CHECKING AUTOMATIC TRANSAXLE
FLUID LEVEL

Exhaust system Make sure there are no loose supports,
cracks or holes. If the sound of the exhaust seems unusual
or there is a smell of exhaust fumes, immediately locate the
trouble and correct it.

INSPECTING EXHAUST SYSTEM

Underbody The underbody is frequently exposed to corro-
sive substances such as those used on icy roads or to control
dust. It is very important to remove these substances, other-
wise rust will form on the floor pan, frame, fuel lines and
around the exhaust system. At the end of winter, the
underbody should be thoroughly flushed with plain water,
being careful to clean those areas where mud and dirt can
easily accumulate.

MA-7



LUBRICATION CHART
LUBRICATION CHART

SMA440A
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RECOMMENDED FUEL AND LUBRICANTS

RECOMMENDED FUEL AND LUBRICANTS

FUEL SAE VISCOSITY NUMBER
: . GASOLINE ENGINE OIL
Outside Octane (Gasoline)/
temper- Fuel Cetane (Diesel) 20W-20, 20W-40, 20W-50
ature number (minimum) 10W-30, 10W-40 =N
A I . ¥ TV
g.s.f;.a and RON | (R+M)/2 < EW-30 mended for sus:
2:::‘“ - Unleaded :::L?:r:?:ng.
Sedan MPG GASOLINE ENGINE OIL
Gasoline ccan (Energy conserving ofl) |
: Canada 20W-40, 20W-50
engine
models Unl 91 87 T0W-30, 10W-40 )
— I
except - lea di?ed or 14 5W-30 I
2-door
Sedan MPG DIESEL ENGINEl OlL © A
above | *2D Diesel fuel - 15W.d! g
20°F or equivalent 10W-30
(=7°C) blended diesel “5W-30°
. . fuel *If not available, you may use SAE 10W-30.
Diesel engine 42 However, wa racommend using SAE SW-
below *1-D Diesel fuel 30 if at all possible.
20°F or equivalent GE”‘“,""‘| I
o blended diesel 15W
CTO | e Ve E
) =1 1
*: Check with the service station operator to be sure you get the properly N
blended fuel
-20 O 20 40 100 °
LUBRICANTS — 0 0 % % o
-30 -20-10 O 10 20 30 40 °C
Temperature Range Anticipatod
Lubricant Specifications Remarks Before Next Oil Change
Gasoline (except API SF (Energy
MPG model) Conserving Oils)
Gasoline API SF (Energy For further details, refer to
. " Conserving Oils) or ‘“Engine oil and oil filter
Engine oil (MPG model) SE recommendation”
API SE/CC, SF/CC, in Owner’s Manual.
Diesel SE/CD, SF/CD or
CD
For further details, refer to the
Manual transaxle gear oil API GL-4 recommended SAE viscosity
chart.
Automatic transaxle and power
steering gear fluid Type DEXRON -
Multi-purpose grease NLGI No. 2 Lithium soap base
Brake fluid DOT 3 US FMVSS No. 116
Anti-freeze - Ethylene glycol base

MA-9




APPROXIMATE REFILL CAPACITIES

APPROXIMATE REFILL CAPACITIES

Liter US measure Imp measure
Fuel tank 50 13-1/4 gal 11 gal
M/T 47 5qt 4-1/8 qt
With heater
A/T 53 5-5/8 qt 4-5/8 qt
Engine coolant M/T 4.1 43/8 qt 3-5/8 qt
Without heater
A/T 4.7 5qt 4-1/8 qt
Reservoir tank 0.7 3/4 qt 5/8 qt
With oil filter 39 4-1/8 qt 3-3/8 qt
Engine oil
Without oil filter 34 3-5/8 qt 3qt
4-speed 2.3 4-7/8 pt 4pt
Manual
Transaxle S-speed 2.7 5-3/4 pt 4-3/4 pt
Automatic 6.0 6-3/8 qt 5-1/4 qt
Windshield washer tank 15 1-5/8 qt 1-3/8 qt
Power steering system 10 1-1/8 gt 7/8 qt
Air conditioning Compressor oil 0.15 S5.1floz 53floz
system Refrigerant 0.8-1.0kg 1.8-2.21b

MA-10
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ENGINE MAINTENANCE (E15 & E16)

ENGINE MAINTENANCE (E15 & E16)

BEFORE ENGINE START
CHECKING DRIVE BELTS

2. Check drive belt deflections by
pushing midway between pulleys.

Adjust if necessary.
1. Inspect for cracks and wear.
Replace if necessary.
. . Adjust deflection Set deflection
Drive belt deﬂec.tlon of used belt of new belt
mm (in)
Alternator 13-17(0.51-0.67) 10 - 14 (0.39 - 0.55)

Air conditioner

9-11(0.35 - 0.43)

7-9(0.28 -0.35)

Power steering

7-9(0.28 -0.35)

6.5 - 8.5 (0.256 - 0.335)

Alternator _3
Crankshaft pulley

Idler pulley

Idler pulley lock nut

Applied pushing
force N (kg, 1b) 98 (10, 22)
Power steering pump
Water pump pulley

Adjusting bolt

Lock bolt

@ 31-42Nm
(3-2 -43 kg-ﬂh
23 - 31 ft-lb)

Compressor

Double nuts

Adjusting bolt

SMA299A

Alternator belt

1. Loosen the upper and lower-alter-
nator securing bolts until the alterna-
tor can be moved slightly.

2. Move the alternator with a prying
bar until the belt deflection is within
the specified range. Then tighten the
bolts securely.

Air conditioner belt

1. Loosen the idler pulley lock nut
and adjusting bolt double nuts for the
belt being adjusted.

2. Adjust the adjusting bolt until the
belt deflection is within the specified
range,

3. Tighten the adjusting bolt double
nuts and idler pulley lock nut secure-

ly. ,
MA-11

Power steering belt

1. Loosen the power steering oil
pump adjusting lock bolt and its secur-
ing bolt for the belt being adjusted.

2. Adjust the adjusting bolt until the
belt deflection is within the specified
range..

3. Tighten the adjusting bolt lock
bolt and oil pump securing bolt secure-

ly.

REPLACING AIR CLEANER
FILTER

Air cleaner filter is a viscous paper
type and doss not require cleaning.

1. Remove air cleaner cover and re-
move air cleaner filter.

SMA300A

2. Install new air cleaner filter and
install air cleaner cover.

REPLACING AIR INDUCTION
VALVE FILTER

Stop engine and remove air induc-
tion valve case, and remove filter.




ENGINE MAINTENANCE (E15 & E16)

CHECKING CHOKE MECHANISM
{Lubrication and cleaning of choke
plate and linkage)

(U.S.A))

1. Check choke valve and linkage for
free operation, and clean choke valve
or lubricate choke linkage if necessary.
2. Before starting engine, fully open
throttle valve and ensure that choke
valve closes properly.

CHECKING CHOKE MECHANISM
(Choke plate and linkage)
(Canada)

1. Check choke valve and mecha-
nism for free operation, and clean or
replace if necessary. Binding can result
from petroleum gum formation on
choke shaft or from damage.

2. Before starting engine, fully open
throttle valve and ensure that choke
valve closes properly.

3. Push choke valve with your finger,
and check for binding.

4. Check to be sure that bi-metal
cover index mark is set at the center of
choke housing index mark as shown
below.

Do not set bimetal cover index
mark at any position except the center
of choke housing index mark.

P.C.V. filter

SMA301A

CHECKING VAPOR LINES

1. Check all hoses and fuel tank
filler cap.

2. Disconnect vapor vent line con-
necting carbon canister to fuel tank.

SMAQ13A

3. Connect 3-way connector, mano-
meter and cock (or equivalent 3-way
charge cock) to end of vent line.

4. Slowly supply fresh air into vapor
vent line through cock until pressure
reaches 3.923 kPa (400 mmH,O,
15.75 inH, 0).

5. Shut cock completely.

6. After 2-1/2 minutes, measure
height of liquid in manometer.

7. Variation in height should remain
0.245 kPa (25 mmH, 0, 0.98 inH, 0).

8. When filler cap does not close
completely, height should soon drop
to zero.

9. If height does not soon drop to
zero when filler cap is removed, the
cause is a clogged hose.

If vent line is clogged, breathing in
fuel tank is poor, thus causing insuf-
ficient delivery of fuel to engine or
vapor lock. It must, therefore, be
repaired or replaced.

Choke housing index mark

N

A
’

B

Carbon canister

3.923 kPa (400 mmH,0, 16.76 inH,0)
3-way connector. l
Cock —r
__—=«;=- Manometer
Air \

Fuel filler cap

SMA182

REPLACING P.C.V. FILTER

Remove air cleaner cover, and re-
place filter.

CHECKING FUEL LINES
{Hoses, piping, connections, etc.)

Check fuel lines for loose connec-
tions, cracks and deterioration. Re-
tighten loose connections and replace
any damaged or deformed parts.

MA-12



ENGINE MAINTENANCE (E15 & E16)

REPLACING FUEL FILTER
Disconnect battery cable.

1. Disconnect fuel hoses from fuel
filter and replace it.

2. Check filter for contamination
and water deposit.

Plug open of fuel hose immediately
after fuel hose has been removed from
fuel filter.

Coolant capacity:
Liter (US qt, Imp qt)

M/T A/T
With 4.7 53
heater (5,4-1/8) |(5-5/8,4-5/8)
Without 4.1 4.7
heater (4-3/8,3-5/8) | (5, 4-1/8)
Reservoir
tank 0.7 (3/4, 5/8)

20 -30 mm

(3/4 - 1-1/4 in)

T O T OO T
JURRRECERRARIDRENASURRNNNRRIRNERERINE
JURENNEENESRINENENNRRNRNANRIRRRRRAAE)

T T T T T e €S004

SMAS11

CHANGING ENGINE COOLANT

WARNING:

To avoid being scalded, never
change the coolant when the engine
is hot.

® When replacing engine coolant, set
heater “TEMP” control lever to
fully ““HOT" position.

1. To flush system, open drain cock
at bottom of radiator. Then thorough-
ly flush until clear water comes out.

CS009

2. Close drain cock.

3. Fill radiator with coolant up to
specified level. Follow instructions at-
tached to anti-freeze container for
mixing ratio of anti-freeze to water.

4, Install filler cap and fill reservoir
tank with coolant up to “MAX"” level.
5. Start engine and warm up engine
until water temperature indicator
points to the middle of gauge.

6. Stop engine and cool engine off
completely.

7. Refill radiator with coolant up to
filler opening if the coolant level is
lever the specified level.

8. Also, refill reservoir tank with
coolant up to “MAX” level.

CHANGING ENGINE OIL AND
REPLACING OIL FILTER

1. Start engine and warm it up until
water temperature indicator points to
middle of gauge, then turn off engine.

2. Remove oil filler cap and oil pan
drain plug, and allow oil to drain.

SMAO14A

e A milky oil indicates the presence
of cooling water. Isolate the cause
and take corrective measure.

e An oil with extremely low viscosity

indicates dill‘ltion with gasoline.
3. Using oil filter wrénch, remove oil

filter. |

4. After draining engine oil, wipe oil
pan drain hole with a clean rag.

5. Clean and‘i install oil pan drain
plug with washer. :

@ : Oil pan dmfn plug
35-47 N-m
(3.6 - 4.‘8 kg-m, 26 - 35 ft-b)

6. Wipe oil filter mounting surface
with a‘clean rag,

7. Smear a little engine oil on rubber
seal of new oil filter.

WARNING:

Use care as the engine oil is hot.

MA-13

SMA010

8. Install new oil filter by hand.

Do not use oil filter wrench to
tighten the filter.

9. Refill engine with the appropriate
new engine oil by referring to Recom-
mended Lubricants.

Check oil level with dipstick.



ENGINE MAINTENANCE (E15 & E16)

Oil capacity:
With oil filter
3.9 liters
{4-1/8 US qt, 3-3/8 Imp qt)
Without oil filter
3.4 liters
(3-5/8 US qt, 3 Imp qt)

SMA135A

10. Install oil filler cap and start en-
gine.
11. Check area around drain plug and
oil filter for any sign of oil leakage.

If leakage is evident, retighten or
replace.
12. Run engine until water tempera-
ture indicator points to middle of
gauge. Then turn off engine and wait
several minutes. Check oil level with
oil level gauge. If necessary, add en-
gine oil.

When checking oil level, park car
on a level surface.

Oil level gauge

REPLACING SPARK PLUG

1. Remove air cleaner.
2. Disconnect spark plug wire at
boot. Do not pull on the wires.

OK.

C SMA037A

3. Remove spark plugs with spark
plug wrench.

SMAO038A

4. Install new spark plugs are recon-
nect high tension cables.

Spark plug type:
U.S.A.and
Canada *Canada
M.P.G. models
models
Standard BPR5SES-11f BPRSES
Hot type BPR4ES-11] BPR4ES
Cold type BPRG6ES-11| BPR6GES
Pl 1.0-1.1 0.8-0.9
Ve g?ifl) (0.039 - (0.031 -
mm 0.043) 0.035)

*: Not including Canada M.P.G. model

@ : Spark plug
20-29 N-m
(2.0 - 3.0 kg-m,
14 - 22 ft-lb)

CHECKING IGNITION WIRES

1. Visually check wiring for cracks,
and damaged and burned terminals.

2. Using an ohmmeter, measure the
resistance between cable terminal on
the spark plug side and corresponding
electrode inside cap.

MA-14

® Shake the wire while measuring re-
sistance to ckeck for intermittent
brakes.

Less than 30 k2

SMA0D15A

CHECKING ENGINE
COMPRESSION PRESSURE

1. Warm up engine until water tem-
perature indicator points to middle of
gauge.

2. Remove air cleaner and all spark
plugs.

3. Disconnect anti-dieseling solenoid
valve connector. ‘

4. Properly attach a compression
tester to spark plug hole in cylinder
being tested.

SMAO36A

5. Depress accelerator pedal to fully

open throttle and choke valve.

6. Crank engine and read gauge indi-

cation.

o Run engine at-about 350 rpm.

o Engine compression measurement
should be made as quickly as possi-
ble. :

Compraession prassure:
kPa (kg/cm?, psi)/at rpm
Standard
1,245 (12.7, 181)/350
Minimum
981 (10.0, 142)/350



ENGINE MAINTENANCE (E15 & E16)

7. If cylinder compression in one or
more cylinders is low, pour a small
amount of engine oil into cylinders
through the spark plug holes and retest
compression.

o If adding oil helps the comprassion
pressure, chances are that piston
rings are worn or damaged.

e If pressure stays low, valve may be
sticking or seating improperly.

o If cylinder compression in any two
adjacent cylinders is low, and if
adding oil does not help the com-
pression, there is leakage past the
gasketed surface.

Oil and water in combustion cham-
bers can result from this problem.

CHECKING AUTOMATIC
TEMPERATURE CONTROL
(A.T.C.) AIR CLEANER

1. Check that vacuum hoses (Intake
manifold to temperature sensor, idle
compensator and vacuum motor) are
securely connected in correct position.
2. Check each hose for cracks or dis-
tortion.
3. Check A.T.C. system for function
by proceeding as follows:

Confirm -that engine is cold before
starting test.

With engine turned off, check posi-
tion of air control valve by hand or
mirror.

SEF219A

Air control valve is in correct posi-
tion if its cold air inlet is open and hot
air inlet is closed.

4. Start engine and keep idling.

Immediately after starting engine,.

air control valve is in correct position
if its cold air inlet is closed and hot air
inlet is open.

5. Check that air control valve
gradually opens to cold air inlet side as
engine warms up. When environmental
temperature around,temperature sen-
sor is low, allow more time for engine
warming up to facilitate smooth opera-
tion of air control valve.

If the above test reveals any prob-
lem in the operation of air control
valve, carry out the further inspection
described in Section EF.

AFTER ENGINE WARM-UP

ADJUSTING INTAKE AND
EXHAUST VALVE CLEARANCE

Adjustment should be made while
engine is warm but not running.

1. Start engine and warm it up until
water temperature indicator points to
middle of gauge. Then turn off engine.
2. Remove air cleaner securing bolts.
3. Remove valve rocker cover.

4. Rotate crankshaft.

5. Set No. 1 cylinder in top dead
center on its compression stroke, and
adjust valve clearance (D, @, @ and
®-

6.. Set No. 4 cylinder in top dead
center on its compression stroke and
adjust valve clearance @), §), @ and

®- '

MA-156

Valve clearance (Hot):
Intake and exhaust
0.28 mm (0.011 in)

SMAQ16A

(1) Loosen valve rocker adjusting
screw lock nut and tumn adjusting
screw until specified clearance is
obtained.

(2) After adjustment, tighten lock nut
and recheck clearance.

@ : Adjusting screw lock nut
© 16-21N-m
(1.6 - 2.1 kg-m,
12 - 15 ft-Ib)

SMAOQ17A




ENGINE MAINTENANCE (E15 & E16)

ADJUSTING IDLE RPM
(U.S.A. and Canada M.P.G. modals)

Preparation

1. Connect engine tachometer in its
proper position.

2. On air conditioner equipped
models, the air conditioner system
should be “OFF”.

3. Apply parking brake and block
both front and rear wheels with
chocks.

4. The electrical components (lights,
heater, all accessories, etc.) should be
turned off so that idle speed can be
inspected and/or adjusted accurately.
(Refer to EF & EC section.)

5. Make the check after the radiator
cooling fan has stopped. If it is oper-
ating, wait until it stops.

WARNING:

a. Inspections should be carried
out while shift lever is in “D"
position on automatic transaxle
equipped models and in “Neu-
tral” on manual transaxle equip-
ped models.

b. On automatic transaxle equip-
ped models, racing the engine
should be carried out while shift
lever is in “N" or “P” position
and brake pedal should bhe
depressed.

c. After adjustment has been made,
shift the lever to “N” or “P”
position.

Maintenance procedure

C START )

v

Start engine and warm it up until water tempera-
ture indicator points to middle of gauge and en-
sure that engine speed is below 1,000 rpm.

v

I Open engine hood.

]

v

L Run engine at idle speed for 2 minutes. J

v

Y

Race engine (2,000 - 3,000 rpm) 2 or 3 times
under no-load, and run engine at idle speed.

v

SMA302A

Check idle speed.

IDLE SPEED
Except M.P.G. model
M/T: 750150 rpm

M.P.G. modsl
700150 rpm

A/T: 65050 rpm (in ‘D" pasition)

O.K.

MA-16

N.G.

v

Adjust idle speed by turning throttle adjusting
screw.

smao0z20a  Throttle adjusting screw




ENGINE MAINTENANCE (E15 & E16)

ADJUSTING IDLE RPM,
ADJUSTING IGNITION TIMING
AND CHECKING MIXTURE
RATIO

{Canada model except M.P.G.)

Preparation

1. Make sure that the following parts
are in good order.

e Ignition system

e Engine oil and coolant levels

e Valve clearance

2. Connect engine tachometer and
timing light in their proper positions.
3. Insure that these switches and
units are in the following positions:

Maintenance procedure

Air induction hose

® Headlamp switch: OFF

@ Heater blower: OFF

® Air conditioning switch: OFF (if
equipped)

® Steering: KEEP WHEELS
STRAIGHT AHEAD (if equipped
with power steering)

4, Make the check after the radiator

cooling fan has stopped. If it is oper-

ating, wait until it stops.

5. Apply parking brake and block

both front and rear wheels with

chocks.

6. When measuring “CO” percent-

age, insert probe more than 40 cm

(15.7 in) into tail pipe.

-

START )

WARNING:

a. Inspections should be carried
out while shift lever is in “D”
position on automatic transaxle
equipped models and in “Neu-
tral” on manual transaxle equip-
ped models.

b. On automatic transaxle equip-
ped models, racing the engine
should be carried cut while shift
lever is in “N” or “P” position
and brake pedal should be
depressed.

c. After adjustment has been made,
shift the lever to “N” or *“P"
position.

Start engine and warm it up until water tempera-
ture indicator points to middle of gauge and ensure
that engine speed is below 1,080 rpm.

v

l Turn off engine and open engine hood.

v

SMA303A

Disconnect air induction hose from air pipe and
install cap on air pipe.

A 4

Ijta.rt engine and run it at idle speed for 2 minutes.—|

v

Yes

Is this maintenance interval 1,600 km
(1,000 miles)?

No
v

Disconnect distributor vacuum hose on distribu-
tor diaphragm side and install blind plug to hose.

Distributor
Advance
Retard
U 4
\\\ SEF727A

SEF332A

v v

Race engine (2,000 - 3,000 rpm) 2 or 3 times
under no-load and run engine at idle speed.

A 4

Check ignition timing.

IGNITION TIMING (A.T.D.C.)
M/T: 5i2°
A/T: 5:2° (in D" position)

O.K. N.G.
A

SMA302A

Adjust ignition timing by turning distributor,
loosening distributor securing bolt.

L
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ENGINE MAINTENANCE (E15 & E16)

Connect distributor vacuum hose to distributor
diaphragm.

TAS & SAS
Throttle adjusting screw

Idle limiter cap

A Metal idle limiter cap has been adopted,
so adjust idle adjusting screw with Idle
adjusting screwdriver.

- KV10108300

SMA199A

l v v

Race engine (2,000 - 3,000 rpm) 2 or 3 times under
no-load, and run engine at idle speed.

v

Check idle speed.

IDLE SPEED
M/T: 75050 rpm

A/T: 650+50 rpm (in D" position)

oK. { N.G.

SMA302A

Adjust idle speed by turning throttle adjusting screwq

\ 4

Race engine (2,000 - 3,000 rpm) 2 or 3 times
under no-load, and run engine at idle speed.

v

Check idle “C0O"%.

IDLE "“CO"%
M/T: 21
A/T: 221 (in “D" position)

OK. 4 NG.

SMA302A

Adjust idle “C0O”% by turning idle adjusting
screw. Refer to NOTE for idle limiter cap

L

v

A 4

l Turn off engine and connect air induction hose to air pipe.—l

v
I Start engine. j

v R

Race engine (2,000 - 3,000 rpm) 2 or 3 times
under nodoad and run engine at idle speed.

v

Check idle speed.

IDLE SPEED
M/T: 750150 rpm
A/T: 650+50 rpm (in “’D’’ position)

oK. {N.G.

SMA302A

screw.

Adjust idle speed by turning throttle adjusting

L

C ‘END )
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ENGINE MAINTENANCE (E15 & E16)

CHECKING EXHAUST GAS make sure that the following parts are ® E.C.C. component parts
SENSOR in good order. ® Main harness connectors
(California and M.P.G. models) e Battery e Hoses
Preparation e lgnition system o Oil filler cap and oil level gauge
o Engine oil and coolant levels e Valve clearance, engine compres-
When checking exhaust gas sensor, e Fuses sion

Maintenance procedure

( start )
-

Connect harness connector for exhaust
gas sensor inspection,

A4

Verify that harness connector for E.C.C.
inspection is disconnected.

0K. l N.G.

A

Disconnect harness connector.

v l

Start engine and warm up engine until water
temperature indicator points to the middle
of gauge.

!

Run engine at about 2,000 rpm for about
5 minutes under no-load.

v

Verify that inspection lamp on instrument | N.G.
panel is not turned on,

o.x.l

Connect harness connector for E.C.C.
inspection.

4

Make sure that inspection lamp on instru-
ment panel goes on and off more than §

SMA304A Inspection lamp I times during 10 seconds. )
OK.] e !
Disconnect harness connectors for E.C.C. Check and adjustment should be made by
& exhaust gas sensor inspection. referring to Diagnostic Procedures for
‘ E.C.C. Engine of Section EF & EC.

= )
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ENGINE MAINTENANCE (E15 & E16)

48,000 km (30,000 miles) or
24 Months Service

Exhaust gas sensor should be check-
ed after 48,000 km (30,000 miles) or
24 months of operation.

After car has been operated for
48,000 km (30,000 miles), exhaust gas
sensor warning lamp will come on to
indicate that sensor should be
inspected.

For California and US.A.M.P.G.
models

After inspection, disconnect warn-
ing lamp harness connector so that
warning lamp will not come on there-
after.

© 4050 L4
« \aind h 30950 =
m
-um l I
]

(= = —

Exhaust gas sensor
warning lamp

4

Fuse box SMAS306A

SMA305A

MA-20

If sensor should be checked on the
24th month before 48,000 km
(30,000 miles) of operation, also di}-
connect warning lamp harness con-
nector.

For Canada M.P.G. models

After inspection, disconnect the hold
relay so that warning lamp will not
come on thereafter.



DIAGNOSTIC PROCEDURE FOR PROBLEMS

DIAGNOSTIC PROCEDURE FOR PROBLEMS

DIAGNOSTIC PROCEDURE FOR CARBURETOR ENGINES

DRIVEABILITY (Hesitation, surging, flat spot, backfire, afterfire, lack of power, run-on, excessive fuel consumption, etc.)

v

1. Inspect engine for air leaks, etc.

OK.
v

2. Check fuel supply system.

OKX.

3. Perform ignition oscilloscope
check.

OX.

4. Check engine compression pres-
sure.

0X.

5. Check deceleration devices.

OXK.

6. Check ignition timing and idle
RPM.

oK.

A

7. Check idle CO%.

oK.

8. Perform driveability check.

NG.

N.G. »| Locate air leak and repair.
NG. »{ Repair or replace components as necessary.
v |
NG. —»| Correct, repair or replace components as follows:
® Distributor cap ® Ignition coil
® Rotor o Distributor air gap
® Secondary wires @ [C ignition unit
® Spark plugs
v ]
NG. > Correct, repair or replace components as follows:
® Valve clearance
@ Engine oil
® Piston rings or cylinder
® Cylinder head gasket
® Spark plug gasket or tightening torque
® Valve, valve seat and spring
v
N.G. - -
»  Repair or replace parts and circuits as necessary.
v NG
— »  Adjust to specifications.
.
NG. »  Adjust to specifications. <
OXK. : N.G.
v A 4
OK. > END Correct or replace carburetor.
v
N.G.

9. Check carburetor.

oK.

&
«

\ 4

Correct, adjust or replace components of carburetor as

necessary.
|

v

10. Perform driveability test.
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DIAGNOSTIC PROCEDURE FOR PROBLEMS

IMPROPER IDLING (Rough idle, no return to idle, high idle, stc.)

v

1

N.G.
1. Inspect engine for air leaks. »  Locate air leak and repair.
oK.
v N G
2. Check fuel supply system. — -+ Repair or replace components as necessary.
0K.| [
v‘ —I
3. Perform ignition oscilloscope N.G. »|  Repair or replace components as follows:
check. ® Disctributor cap ® Spark plugs
0K ® Distributor air gap ® Ignition coil
o ® Rotor ® ICignition unit
® Secondary wires
v NG
4. Check deceleration devices. = -»|  Repair or replace components as follows:
0K ® Throttle opener
o ® Speed switch and circuits
® Transmission switch
; NG
5. Check ignition timing and idle — »|  Adjust to specifications.
RPM,
OK.|
v N.G
6. Check idle CO%. — »|  Adjust to specifications.
O.K. Adjustable Not adjustable
v
7. Overhaul carburetor or replace
it with a new one.
) I
8. Check engine compression N.G. .| Correct, repair or replace components as follows:
pressure. ® Valve clearance ® Spark plug gasket or
OK. Engine oil tightening torque

END

°
® Piston rings or cylinder ® Valve, valve seat and
® Cylinder head gasket spring

MA-22




DIAGNOSTIC PROCEDURE FOR PROBLEMS

ENGINE STARTABILITY (Hard start, no start, hard restart, no restart, etc.)

v

1. Inspect engine for air leaks, etc. N.G. »| Locate air leak and repair.
OK.
v N.G
2. Check battery and charging = »|  Correct, repair or replace components as applicable.
system for battery.
OK.[
- N.G
3. Check starting system. — —»  Repair or replace parts and circuits as necessary.
0K]. |
v N
4. Check fuel shut-off system. G. »  Repair or replace parts and circuits as necessary.
0K |
N N.G
5. Check fuel supply system. = —>»| Repair or replace components as necessary.
OK.| |
v I
6. Perform ignition oscilloscope N.G. .| Correct or replace the following parts as applicable.
check. " e Distributor cap ® Spark plugs
0K. ® Distributor air gap ® Ignition coil
® Rotor ® C ignition unit
® Secondary wires
A 4 I
7. Check engine compression N.G. | Correct, repair or replace components as follows:
pressure. T ® Valve clearance ® Spark plug gasket or
0K. ® Engine oil tightening troque
® Piston rings or cylinder ® Valve, valve seat and
@ Cylinder head gasket spring
A 4
8. Check carburetor. NG. »  Repair or replace components as necessary.
oK.| ]
v |
N.G.

9. Perform startability test.

O0K.

END

10. Check idle CO% and adjust it if necessary.
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DIAGNOSTIC PROCEDURE FOR PROBLEMS

ENGINE STALL

v

1. Inspect engine for air leaks, etc.

l

oK.

v

2. Check idle RPM.

oK.

3. Check F.L.C.D. system or dash
pot.

OK.

4, Check fuel shut-off system.

NG. > Locate air leak and repair.
NG. —»|  Adjust to specifications.
5 N.G
— »|  Adjust to specifications.
v
N.G.

OK.

4

v

Repair or replace components as necessary.

i

v

5. Overhaul carburetor or replace it
with a new one.

A 4

6. Adjust idle rpm, ignition timing
and idle CO% to the specified
value.

END

MA-24




DIAGNOSTIC PROCEDURE FOR PROBLEMS

EXCESSIVE OIL CONSUMPTION

1. Inspect engine for oil leaks. NG. -  Locate oil leaks and repair.
0K, e (il drain plug o (il filter
® OQil pan gasket ® (il pressure switch
® Front and rear ¢ Qil pump
oil seal ® (il strainer, etc.
® Rocker cover gasket
' N.G
2. Check oil. = »  Add oil or change to the recommended oil.
(0} &
) G
3. Check cooling system. = »  Correct, repair or replace components as necessary.
0K e Engine coolant level
o ® Fan belt
©® Thermostat
® Water pump
® Radiator and filler cap, etc.
)
4. Check Sliding Parts of engine N.G. R Repalr or replaqe them as necessary.
components. . ® Cylinder and piston
oK. ® Piston ring
® Valve oil seal lip
® Valve stem
v NG
5. Check oil pressure, — »|  Repair or replace components as necessary.
OK.|
v
6. Check lubrication system.
A 4

END
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DIAGNOSTIC PROCEDURE FOR PROBLEMS

OVERHEATING

1. Check coolant level. N.G. - Refill with coolant.
OK.| |
4
. N.G. -
2. Check cooling system. »| Check the following:
OK ® Themmostat
o ® Water pump
® Radiator & filler cap
® Electric cooling fan
If necessary, repair or replace them
N.G. . .
3. Check fan belt. »  Adjust or replace it as necessary.
OK] |
: N.G
4. Check ignition timing. — M Adjustit.
0K | |
} N.G
5. Check engine oil. —_ —» Replace with the recommended oil.

OK.

3

END
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DIAGNOSTIC PROCEDURE FOR PROBLEMS

NOISY ENGINE

1. Check vehicle knocking.

No

Then, correct, repair or replace them as necessary.

2. Check mechanical components
for knocking noise.

Yes —»| Check the following:
® Ignition timing
e Fuel
® Spark plugs
® Gear position
v
Yes

Check the following and then adjust, repair or replace

A 4

No

<@
«

as necessary.
® Piston and piston pin ® Camshaft, valve rocker,
® Connecting rod valve, valve stem & guide
® Crankshaft, end play and valve spring
and main bearing ® Valve clearance
® Water pump
e Oil pump

v

3. Check other than engine
components as follows:
©® Dragging brake
® Clutch slipping
@ (Clutch pilot bushing
® Other
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DIAGNOSTIC. PROCEDURE FOR PROBLEMS

DIAGNOSTIC PROCEDURE
FOR E.C.C. ENGINE

INTERMITTENT PROBLEM

DIAGNOSTIC CHARTS CANNOT BE
USED TO DIAGNOSE INTERMIT-
TENT FAILURES. This is because
many intermittent problems are
caused at electrical connecitons, and if
intermittent problems are not correct-

ed, unnecessary component replace-
ment will be indicated and the pro-
blems may remain. Therefore,
DIAGNOSIS OF INTERMITTENT
PROBLEMS SHOULD START WITH
A VISUAL AND PHYSICAL IN-
SPECTION OF THE CONNECTORS
involved in the circuit, especially con-
trol unit, water temperature sensor
and exhaust gas sensor connectors.

CAUTION: ‘

When connecting or disconnecting
E.C.C. harness connector to or from
any E.C.C. unit, ensure that the igni-
tion switch is in the “OFF” position
and that the negative battery terminal
is disconnected. Removing and install-
ing these connectors with the ignition
switch left in the ““ON" position will
damage control unit.

DRIVEABILITY (Hesitation, surging, flat spot, backfire, afterfire, lack of power, run-on, excessive fuel consumption, etc.)

v ‘

I 11. Perform driveability test.

1. }nSpect engine and E.C.C. system N.G. AVL Locate air leak and repair. J
for air leaks, etc.
O.K.l
[ 2. Check fuel supply system. ll NG. *'I Repair or replace components as necessary. J
OK.|q J
,‘ l
3. Perform ignition oscilloscope N.G. | Correct, repair or replace components as follows:
check. ® Distributor cap ® Spark plugs
OK. ® Distributor air gap ® Ignition coil
® Rotor @ [C ignition unit
® Secondary wires
v 1
4. Check epgme comprgssion N.G. Correct, repair or replace components as follows:
pressure. ® Valve clearance ® Spark plug gasket or
O.K. ® Engine oil tightening torque
® Piston rings or cylinder ® Valve, valve seat and
® Cylinder head gasket spring
. A 4
: : N.G.
[ 5. Check deceleration devices. j G »  Repair or replace parts and circuits as necessary.
OK.lg I
— N.G.
6. :Jrllxﬁllcl :g;ltlltel(:l:l tvl;nmgt, 1§1e RPM %{ Adjust to specifications. |
switch,
OK.|{_
v NG
I 7. Check idle CO%. '[ : =L Adjust to specifications. |4—
OK. 0K.] NG
! 0K I Correct or replace carburetor. j
[ 8. Perform driveability check. 1[ : —» END
' G.
%y N.G
I 9. Check carburetor. } : -+ Correct, adjust or replace components of carburetor
0K. as necessary.
. l
‘ v NG 1
| 10. Check E.C.C. system. — | Correct, repair or replace components as necessary.
oK.
A



DIAGNOSTIC PROCEDURE FOR PROBLEMS

IMPROPER IDLING (Rough idle, no return to idle, high idle, etc.)

E

|

. N.G.
1. Inspect engine and E.C.C. »  Locate air leak and repair.
system for air leaks.
OK.
4 N.G
2. Check fuel supply system. — »  Repair or replace components as necessary.
OK.| |
v |
3. Perform ignition oscilloscope N.G. _,| Correct, repair or replace components as follows:
check. e Distributor cap ® Spark plugs
OK. e Distributor air gap e Ignition coil
® Rotor e IC ignition unit
® Secondary wires
- N.G
4. Check deceleration devices. — »  Repair or replace components as follows:
oK. ® Throttle opener ‘
e Speed switch and circuits
® Transmission switch
o N.G
5. Check ignition timing and idle A=l »|  Adjust to specifjcations.
RPM.
OK.|
A 4
6. Check id NG. ; ificati
. ck idle CO%. »  Adjust to specifications.
O.K. Adjustable Not adjustable
A
7. Overhaul carburetor or replace
it with a new one.
y . |
8. Check E.C.C. system. = »|  Repair or replace components as necessary.
OK.|,
: I
9. Check engine compression N.G. o Correct, repair or replace components as follows:
pressure. ® Valve clearance ® Spark plug gasket or
OK. ® Engine oil tightening torque
® Piston rings or ® Valve, valve seat and
cylinder spring

END

® Cylinder head gasket
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DIAGNOSTIC PROCEDURE FOR PROBLEMS

ENGINE STARTABILITY (Hard start, no start, hard restart, no restart, etc.)

v

|

: N.G.
1. Inspect engine and E.C.C. > Locate air leak and repair.
system for air leaks, etc.
OK.
2. Check battery and chargi NG. > - i
- Lheck battery and charging Correct, repair or replace components as applicable.
system for battery.
0.K.
— N.G. , —
3. Check starting system. »  Repair or replace parts and circuits as necessary.
OK. |
v N
4. Check fuel shut-off system. G- »  Repair or replace components as necessary.
OK. I
) N.G
5. Check fuel supply system. — —»|  Repair or replace parts and circuits as necessary.
OK.[ |
J ]
6. Perform ignition oscilloscope N.G. | Correct or replace the following parts as applicable.
check. o ® Distributor cap ® Spark plugs
OK e Distributor air gap ® Ignition coil
o ® Rotor e IC ignition unit
® Secondary wires
y — ]
7. Check E.C.C. system. — > Repair or replace components as necessary.
OK.|
) |
8. Check engine compression N.G. .| Correct, repair or replace components as follows.
pressure. " ® Valve clearance ® Spark plug gasket or
0.K. ® Engine oil tightening torque
® Piston rings or ® Valve, valve seat and
cylinder spring
® Cylinder head gasket
> N.G
9. Check carburetor. — »  Repair or replace components as necessary.
OK| |
) |
N.G.

10. Perform startability test.

0OK.

END

v

11. Check idle CO% and adjust it if necessary.
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DIAGNOSTIC PROCEDURE FOR PROBLEMS

ENGINE STALL

r

1. Inspect engine and E.C.C. system
for air leaks, etc.

OK.

A

2. Check E.C.C. system.

O.K.

A

3. Check idle RPM.

Repair or replace components as necessary.

OK.

4. Check F.L.C.D. system or dash
pot.

OK.

5. Check fuel shut-off system.

N.G.
#|  Locate air leak and repair.
N.G. | l
G.
N »{  Adjust to specifications.
4 N G
— »  Adjust to specifications.
v
N.G.

0K

&4

—»  Repair or replace components as necessary.

N

v

6. Overhaul carburetor or replace it
with a new one.

A

7. Adjust idle rpm, ignition timing
and idle CO% to the specified
value.

END

For diagnostic procedures for excessive oil consumption, overheating, noisy engine,
refer to DIAGNOSTIC PROCEDURE FOR CARBURETOR ENGINES.
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ENGINE MAINTENANCE (CD17)

BEFORE ENGINE START
CHECKING AND ADJUSTING
DRIVE BELT

® The belts should not touch the bot-
tom of the pulley groove.
® Check belt tension by pushing it

when it is cold (30 minutes or more
after engine stop).

® |f alternator and compressor belts
are not installed properly when
replacing either or both of them,
they may rub against the idler for
the compressor and wear out.

Idler pulley

*1
*2

Crank damper
pulley

Idler pulley

©

Loosen

Compressor

*1 with air conditioner
*2 without air conditioner

SMA389A

Belt deflection

Alternator

Compressor

Belt deflection mm (in)

New belt 9-11(0.35-0.43) 11-13(0.43-0.51)
Used belt 11-13(0.43-0.51) 12 - 14 (0.47 - 0.55)
Deflection limit 16 (0.63) 16 (0.63)

When replacing engine coolant, pro-
ceed with the following procedure:

1. Set heater “TEMP” control lever
to fully “HOT" position.

2. Fill radiator with coolant up to
filler opening.

3. Install filler cap and fill reservoir
tank with coolant up to “MAX" level.
4. Start engine and warm up engine
until water temperature indicator
points to the middle of gauge.

5. Stop engine and cool engine off
completely.

6. Refill radiator with coolant up to
filler opening if the coolant level is
lower the specified level,

7. Also, refill reservoir tank with
coolant up to “MAX?” level.

Unit: liter (US qt, Imp qt)

Pushing force N (kg, 1b)

98 (10, 22)

REPLACING AIR CLEANER
FILTER

Clean inside of air cleaner housing and
cover with compressed air.

CHANGING ENGINE COOLANT

WARNING:
To avoid being scalded, never at-
tempt to change the coolant when
engine is hot.

Always remove cylinder block drain
plug when changing coolant.
@ : Water drain plug

54 -74 N-m

(5.5 - 7.5 kg-m,

40 - 54 ft-b)

MA-32

. 7.0
With heater (7-3/8, 6-1/8)
Without heater 6.5

! 2 (6-7/8, 5-3/4)
Reservoir tank 0.7 (3/4, 5/8)

® When wusing anti-freeze coolant
(L.L.C.), follow instruction at-
tached to anti-freeze container for
mixing ratio.



ENGINE MAINTENANCE (CD17)

CHANGING FUEL FILTER

Install fuel filter sensor to new filter.

Make sure that No. 1 cam of cam-
shaft is in the position as shown,

SMA393A

a Hand-tighten ONLY,
b Bleed fuel system.

DRAIN WATER

Remove fuel filter sensor and drain
water.

a. Be sure to place a container or rug
beneath fuel filter.

b. Pumping priming pump will
quicken water draining.

c. Bleed fuel system.

ADJUSTING INJECTION TIMING
(Plunger lift)

1. Set No. 1 cylinder at Top Dead
Center on its compression stroke.

Make sure that indicator and crank
damper pulley mark are aligned with
each other.

SMA392A

2. Remove all injection tubes.

3. Set cold start device to free.

(1) Tumn cold start device linkage
clockwise.

(2) Set block [length about 15 mm
(0.59 in)] between cold start device
and linkage.

) @
\g\ﬁ? X A/
@
= s

4. Remove plug bolt from rear side
of injection pump and, in its place, at-
atch Tool.

5. Loosen pump nuts and bracket
bolt.

MA-33

6. Plunger lift measurement and ad-
justment,

(1) Turn crankshaft counterclockwise
15 to 20 degrees from No. 1 cylinder
at Top Dead Center.

(2) Find dial gauge needle rest point,
then set the gauge to zero.

(3) Turn crankshaft clockwise until
No. 1 cylinder is set at Top Dead
Center on its compression stroke.

(4) Read dial gauge indication.

Plunger lift
For low altitudes
Unit: mm (in)

M/T  0.94+0.03 (0.0370£0.0012)

A/T  0.88+0.03 (0.0346:0.0012)

For high altitudes
Unit: mm (in)

M/T  1.00%0.03 (0.0394+0.0012)

A/T  0.94+0.03 (0.0370+0.0012)

(5) If dial gauge indication is not.
within the above range, turn pump
body until it does.




ENGINE MAINTENANCE (CD17)

Always replace plug bolt gasket.

@) : Plug bolt

14 - 20 N-m
(1.4 - 2.0 kg-m,
10 - 14 ft-Ib)

Injection pump nut
13-18 N-m
{1.3 - 1.8 kg-m,
9 - 13 ft-Ib)

Injection pump to rear bracket
49 -59 N-m
(5.0 - 6.0 kg-m,
36 - 43 ft-Ib)

7. Connect fuel injection tube-in the
order of 4,3,2 and 1.

@ : Injection tube flare nut
22-25N-m
(2.2 -25 kg-m,
16 - 18 ft-Ib)

SECONR
SEF664A

BLEEDING FUEL SYSTEM

Air should be bled out of fuel system

when injection pump is removed or
fuel system is repaired.

1. Loosen priming pump vent screw
and pumping. Make sure that fuel
overflows at vent screw and tighten
screw,

SMA397A

2. Disconnect fuel return hose on
fuel line side.

3. Prime priming pump to make sure ‘

that fuel overflows at hose end and

connect return hose.

If engine will not start, loosen in-
jection tubes at nozzle side and crank
engine until fuel overflows from in-
jection tubes.

Tighten injection tube flare nuts,

INJECTION NOZZLE
Inspection

a. Check initial injection pressure by
pumping tester handle slowly (one
time per second).

Initial injection pressure:

Used
12,259 - 13,239 kPa
(125 - 135 kg/cm?,
1,778 - 1,920 psi)

New v
13,239 - 14,024 kPa
(135 - 143 kg/cm?,
1,920 - 2,033 psi)

EF791A

b. A new nozzle is always used to
check initial injection pressure,

'b. Check spray pattern by pumping

tester handle 4 to 6 times per
second or more.

EF794A

If the injection nozzle operation is not

. normal, correct injection nozzle.

For details, refer to INJECTION
NOZZLE ASSYMBLY in EF section.
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TIMING BELT REPLACE-
MENT

VALVE TIMING BELT

Support engine with a jack and remove
right side engine mounting. Then jack

up the engine to make room to work
in, ’

1. Set No. 1 cylinder at Top Dead
Center on its compression stroke.

2. Remove alternator and compres-
sor drive belt.

3. Remove crank damper pulley.

4. Remove timing belt,

(1) Loosen tensioner pulley and set it
to “free” position.

(2) Remove idler pulley.

(3) Remove crankshaft pulley with

- timing belt.

SMA398A
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5. Install timing belt.

CAUTION:

a. Clean parts, such as pulley, ten-
sioner, etc.,, which touch timing
belt. '

b. Ensure timing belt is clean and free
from oil or dust when installing it.

¢. When installing the crank pulley
plate, install in the direction as
" follows:

Crankshaft

)
i

SMA425A

(1) Put a mark on the timing belt at
the 39th cog, if necessary.

(2) Align each mark and install crank-
shaft pulley with timing belt.

SMAA400A

(3) Install idler pulley.

(4) Loosen tensioner bolt and turn
crankshaft two times in its normal
rotating direction,

Never turn crankshaft against its
normal rotating direction.

(5) Tighten tensioner while holding it.

If tensioner rotates, it may cause
timing belt to be overloaded, short-
ening its service life,

INJECTION TIMING BELT

Remove air cleaner housing with air
duct. '

1. Set No. 1 cylinder at Top Dead
Center on its compression stroke.

2. Remove timing belt.

(1) Set tensioner to free position.

(2) Remove timing belt.
3. Install timing belt.

CAUTION:

a. Clean parts, such as pulley, ten-
sioner, etc., which touch timing
belt,

b. Ensure timing belt is clean and free
from oil or dust when installing it.

(1) Put a mark on the timing belt at
the 23rd cog, if necessary.

(3) Loosen tensioner and turn crank-
shaft two times in its normal rotating
direction.

(4) Tighten tensioner while holding it.

SMA405A

AFTER ENGINE WARM-UP
ADJUSTING VALVE CLEARANCE

Adjustment should be made while
engine is hot.

Warm up engine sufficiently.

Checking valve clearance

1. SetNo. 1 or No. 4 cylinder at Top
Dead Center on its compression
stroke.

Make sure that cam of camshaft is in
the position as shown.

‘ ~

2. Adjust valve clearance as shown in

(2) Align each mark. the following illustration.
No.1T.D.C.
PO ® ®

EX IN IN EX

Front

p

EX IN IN EX
No.4 T.D.C. @ ® ®
. SMA406A
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VALVE CLEARANCE

Unit: mm (in)

Intake  0.20 - 0.30 (0.008 - 0.012)

Exhaust 0.40 - 0.50 (0.016 - 0.020)

Measure clearance between cam and
valve lifter.

Changing lifter plate

® The valve clearance adjustment is
performed to set each cylinder at
Top Dead Center on its compres-
sion stroke.

® Make sure that cam of camshaft is
in the same position as No. 1 cyl-
inder at Top Dead Center.

(1) If clearance is not specified, select

suitable lifter plate and change it.

Valve clearance is adjusted one cyl-
inder at a time.

-
[l l\k
SMA407A
(2) Recheck valve clearance.
Example:
Intake Exhaust
R 0.20 - 0.30 mm 0.40 - 0.50 mm
Specified clearance (0.008 - 0.012 in) (0.016 - 0.020 in)
Measured clearance 0.32 mm (0.013 in) 0.36 mm (0.014 in)
| 0.02-0.12 mm 0.04 - 0.14 mm
Clearance (0.001 - 0.005 in) large (0.002 - 0.006 in) small
Thickness of plate . .
that was used 3.60 mm (0.142 in) 3.55 mm (0.140 in)
Thickness of plate 3.65 or 3.70 mm 3.45 or 3.50 mm
to be used (0.144 or 0.146 in) © (0.136 0r 0.138 in)

Refer to a Lifter plate in S.D.S.

Adjusting shim installation direction as
follows:

SMA409A

CHANGE ENGINE OIL AND
OIL FILTER

WARNING:
Be careful not to burn yourself, as the
engine oil may still be hot.

® A milky oil indicates the presence
of cooling water. Isolate the cause
and take corrective measures.

® An oil with extremely low viscosity
indicates the presence of diesel fuel.

1. Smear a little engine oil on rubber
lip of new oil filter.

SMA010

2. Turn the oil filter until it touches
the oil filter bracket.
Then turn it 1/2 turn further by hand.

If it is turned too far, oil leakage may
occur.

Oil capacity: {Reference)
Unit: liter (US qt, Imp qt)

et g 4.1
With oil filt )

tHh off Hiter 4.3/8, 3-5/8

. , 3.5
Without *

ithout oil filter 3.3/4, 3-1/8

CHECKING AND ADJUSTING
IDLE SPEED

When checking and adjusting the idle
speed, make sure to check that shift
lever is Neutral (M/T model) or “D”
range (A/T model).

Preparation

® Make sure that all electrical acces-
sories are off.



ENGINE MAINTENANCE (CD17)

WARNING:

a. When selector lever is shifted to
“D" position, apply parking brake
and block both front and rear
wheels with chocks.

b. Depress brake pedal while ac-
clerating engine to prevent car from
surging forward.

c. After adjustment has been made,
shift lever to “N” or “P’’ position
and remove wheel chocks.

Checking

1. Srart engine and warm it up until
water temperature indicator points to
the middle of gauge.

2. Attach a diesel tacho tester’s pick-
up to No. 1 injection tube.

In order to obtain a more accurate
reading of engine speed, remove
clamps on No. 1 injection tube.

3. Run engine at about 2,000 rpm
for two minutes under no-load.

Race engine two or three times.

Make sure that it returns to idle
speed,

If not, check acceleration linkage
for binding.

4. Run engine for one minute at idle

speed.
5. Check idle speed.
Idle speed: 750 i;go rpm

Adjusting

Loosen idle screw lock nut and adjust
idle speed.

MA-37

CHECKING RUBBER HOSES
(Water, air, fuel, blow-by, oil hoses)

1. Check all hoses for leakage.

2. Tighten any loose connections
and replace any damaged or deformed
parts. '

CHECKING FUEL LINES
{Hoses, piping, connections, etc.)

Check fuel lines for loose connections,
cracks and deterioration. Retighten
loose connections and replace any
damaged or deformed parts.
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TROUBLE DIAGNOSES AND CORRECTIONS (CD17)

® Battery is fully charged.
® Fuel is in fuel tank.

ENGINE DIFFICULT TO START OR DOES NOT START

Check fuel cut solenoid for “clicking” sound and check | NOT O.K. .| @ Repair circuit.
circuit. “| e Replace fuel cut solenoid.
OK.
v
. - NOT O.K. ® Repair circuit.
Check ti d t of . =
ck operation and circuit of auto glow system e Replace faulty parts.

OK.

'

Check fuel supply by loosening injection tube flare nut NOT OK.
“on nozzle side (Crank engine).

jok.
Bleed air from fuel line, fuel filter and injection pump. |«
OK.
= v
Check fuel supply by disconnecting fuel return hose NOT OK.
and prime priming pump. :
- J ok.
Check for clogged fuel filter and fuel line. ‘?QOT OK. Repa?r/ Replace fuel filter or
»|  fuel line.
OK.
» Check injection nozzle operation. NOT OX. »| ® Repair/Replace faulty parts.
® Adjust and clean.

OKX.
Check engine compression pressure and valve clearance. NOT OK. o Re?air/ Replace faulty parts.
® Adjust valve clearance.
OX.
y
Check injection timing (Plunger lift). NOT OXK. »  Adjust.
OK.
v
Check that valve timing belt and injection timing belt NOT OK. o Ad
are set properly. v Just.
OK.
v

Replace injection pump.
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ROUGH IDLE
Check injection tube for cracks and loose connection. NOT OK. N szplace faulty parts.
® Tighten.
OK.
v
NOT OK. °
Check engine mounting for cracks and loose connection, I .[;gll: : :
OK.
v
N XK.
Check idle speed. OT O »  Adjust.
OK.
v
NOT OK. i
Check for clogged fuel filter and fuel line. > Repa{r/Replace fuel filter or
fuel line.
OK.
\ 4
Bleed air from fuel line, fuel filter and injection pump.
OK.
A 4
: K. i
Check injection nozzle operation. NOT O —> : ig?:;/ :;?g:::aulty parts.
OK.
A 4
Check engine compression pressure and valve clearance, NOT OK. => ° Rel? air/Replace faulty parts.
©® Adjust valve clearance.
OK.
A 4
Check injection timing (Plunger lift). , NOT OK. »|  Adjust.
0oK.
\ 4
Check that valve timing belt and injection timing belt NOT OK. K .
»  Adjust.
are set properly.
OK.
v

Replace injection pump.
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EXCESSIVE WHITE OR BLACK SMOKE

OK.

v

*1 Check for clogged air cleaner element. NOT OK. —p!  Replace.
*2  Check for oil or similar material on tail pipe. NOT OK.
OK.
2 NOT
OK.
Check oil level.
OK.
!
Check E.G.R. control system and throttle valve for ‘- Repair/Repl
operation. . epair/Replace.
OK.
Bleed air from fuel line, fuel filter and injection pump/
Drain water. '
OK.
i
Check injection nozzle operation. NOT 0K o ° Repah/ Replace faulty parts.
® Adjust and clean.
oK.
v
. . - ® Repair/Replace faulty parts.
Check .
eck engine compression pressure and valve clearance NOT 0.K. —»| © Adjust valve clearance.
OK.
v
Check injection timing (Plunger lift). NOT OK. —»{  Adjust.
OK.
$
Check that valve timing belt and injection timing belt NOT OK. o Adiust
are set properly. o Just.

oK.

y

Replace injection pump.

*1: If there is black smoke, start here.
*2: If there is white smoke, start here.
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POOR OUTPUT

‘Check control lever contact and maximum speed NOT OK. | Adjust accelerator cable.
adjusting screw. "| @ Repair accelerator system.
OK.
v '
NOT OK.
Check for clogged air cleaner element. —>»|  Replace.
OK.
v
NOT OK.
Check for clogged fuel line and fuel filter. : —»| Repair/Replace.
OK.
v
Check E.G.R. control system and throttle valve for NOT OK. .
. -»|  Repair/Replace.
operation.
OK.
v
Bleed air from fuel line fuel filter and injection pump.
OK.
= NOT OK
s . o | @ Repair/Replace faulty parts.
Check injection nozzle operation. *| o Adjustand clean.
OK.
v
NOT OK. ® Repai
. . - pair/Replace faulty parts.
Check engine compression pressure and valve clearance. *| e Adjust valve clearance.
OK.
v
NOT OK.
Check injection timing (Plunger lift). | Adjust.
OK.
v
Check that valve timing belt and injection timing belt NOT OK. o Adiust
are set properly. o Just.
OK.
v
Replace injection pump.
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EXCESSIVE KNOCKING

nozzle side.

Check nozzle knock by loosening injection tube on

KNOCKING

! DOSE NOT STOP

Check engine compression pressure and valve clearance.

OK.

A

y

Check injection timing (Plunger lift).

A

OK.

y

Check that valve timing belt
are set properly.

and injection timing belt

OK.

Replace injection pump.

KNOCKING
STOPS _| ® Repair/Replace faulty parts.
| @ Adjust and clean the nozzle.
NOT OK. .| ® Repair/Replace faulty parts.
"| ® Adjust valve clearance.
NOT OK.
»  Adjust.
NOT OXK.
»|  Adjust,
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FUEL CONSUMPTION TOO HIGH

NOT OK.
Check for clogged air cleaner element. |  Replace.
OK.
v
Check for fuel system leakage. NOT 0. —»|  Repair/Replace.
OK.
y
NOT OK.
Check idle speed. —»|  Adjust.
OK.
v
N K. :
Check injection nozzle operation. or o > ¢ Rel?alr/ Replace faulty parts.
® Adjusted and clean.
0XK.
NOT OX. i
Check engine compression pressure and valve clearance. N Repmr/ Replace faulty parts.
® Adjust valve clearance.
oK.
v
L . NOT OK.
Check injection timing (Plunger lift). +|  Adjust.
OK.
- v
Check that valve timing belt and injection timing belt NOT OK. o Adjust

are set properly.

oK.

Replace injection pump.
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CHASSIS AND BODY MAINTENANCE

EXHAUST SYSTEMS
INSPECTING EXHAUST SYSTEMS

Visually check the exhaust pipes,
muffler, and hangers for proper
attachment, leaks, cracks, chafing,
abrasion, deterioration, etc.

SMA211A

CLUTCH

ADJUSTING CLUTCH PEDAL
HEIGHT AND FREE TRAVEL

— Pedal stopper

L~ ﬁ
b
el
- —r’ Lo
®

ck nut
16-22Nm
(1.6 - 2.2 kg-m,
12 - 16 ft-lb)

Steering hole

SHA453A

Pedal height “H”
Refer t0 S.D.S.
Pedal free travel “A"":
11-21mm (0.43 - 0.83 in)
1. Adjust pedal height with pedal
stopper. Then tighten lock nut.
2. Adjust withdrawal lever play “B”
with adjuster or lock nuts.

(0.3-0.4 kg-m,
N\ 22-2.9 ftdb)
AN A

.  SMA316A

@ 12-15N'm
(1.2- 1.5 kg-m,
9-11 ft-Ib)

I\ D)

\v‘

SMA174A

Withdrawal lever play ‘B":
2-4mm (0.08-0.16 in)

Depress and release clutch pedal
over its entire stroke to ensure that
the clutch linkage operates smooth-
ly without squeak noise, inter-
ference and binding.

3. As a final check, measure pedal
free travel “A” at center of pedal pad.

MANUAL TRANSAXLE

INSPECTING MANUAL
TRANSAXLE OIL LEVEL

Never start engine while checking oil
level.

Filler plug (2.5 - 3.5 kg-m,
- 18 - 25 ft-Ib)
SMA144A

MA-44

Visually inspect for signs of leakage.

e
[}
b

SMA429A

REPLACING MANUAL
TRANSAXLE OIL

1. Drain oil completely.

OF

Drain plug
®25-34N-m .
(2.5 - 3.5 kg-m,
18 - 25 ft-Ib)
SMA255A

2. Refill transaxle and check oil level.

Filler plug

® 25-34 N-m

(2.5 - 3.5 kg-m, 18 - 25 ft-Ib) spma256A

Oil capacity:
5-speed
2.7 liters
(5-3/4 US pt, 4-3/4 Imp pt)
4-speed
2.3 liters
(4-7/8 US pt, 4 Imp pt)
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AUTOMATIC TRANSAXLE

INSPECTING AUTOMATIC
TRANSAXLE FLUID LEVEL

The transaxle has the proper amount
of fluid if, 10 minutes after engine
start and with the engine idling, the
level is within the values described in
the following table.

Proceed with fluid level check as
follows:

1. Park the vehicle on a level surface
and set the parking brake.

2. Start the engine and idle it for
about 10 minutes and then move the

selector lever through each gear range,
ending in “P”.

3. Check the fluid level with the
engine idling.

4. Remove the dipstick and clean it
with lint-free paper. Reinsert it into
the charging pipe as far as it will go.

5. Remove the dipstick and note the
reading.

Keep the fluid at the proper level.

® Overfilling may blow off the fluid
or break the transaxle.

® Underfilling may cause the clutches
to slip, and finaily break them.

6. Visually inspect for signs of
leakage.

SMAJ430A

Unit: mm (in)

Ambient Fluid level Ambient Fluid level
temperature temperature
Type 1.
C IL HI C IL  HI
30-50°C 2 (0.08)——{=- -—|—-—2 (0.08) -10-10°C OK. - 5 (0.20)
(86 - 122°F) Type 2. X (14 - 50°F) 20 (0.79)
(coLp (coLp A{HoT
C L HI C IL__HI
10 - 30:C 10 (0.39) _! 5 (0.20) -30--10°C !O.K. 15 {0.59)
(50 - 86°F) (=22 - 14°F)
OK.
(cowp HOT (coLp HOT

FRONT AXLE AND
FRONT SUSPENSION

INSPECTING FRONT AXLE
AND SUSPENSION PARTS

1. Block rear wheels with chocks and
raise front of vehicle, and then support
it with safety stand. Refer to Section
GL

2. Shake each front wheel by hold-
ing upper and lower surfaces of tires as
shown.

SAT611

SMA111

Check suspension parts for loose-
ness, wear, or damage.

Retighten all loose nuts. and bolts
to the specified torque. Refer to Sec-
tion FA for tightening torque..

Replace all worn parts as described
under Front Suspension (Section FA).
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3. Check strut (Shock absorber) for
oil leakage or damage.

SMA113

4. Remove wheel and tire assembly.
5. Check front axle parts for crack
or damage.

Replace worn parts.

Refer to Front Axle (Section FA).
6. Remove brake pads.

Refer to section BR.

7. Check wheel bearing.

If there is any axial end play or if
wheel bearing does not smoothly turn,
adjust bearing to specifications.

Replace worn or damaged bearings.

Refer to Front Axle (Section FA).

observing the area around them. Re-
place worn or damaged grease seal.
Refer to Front Axle (Section FA).

4. Check wheel bearing.

If there is any axial end play or if
wheel bearing does not turn smoothly,
adjust bearing to specifications.

Replace worn or damaged bearings.

Refer to Front Axle (Section FA).

INSPECTING STEERING
LINKAGE BALL JOINT &
SUSPENSION BALL JOINT

Check the ball joints for damage,
looseness and grease leakage.

SMA166A

CHECKING DRIVE SHAFT BOOTS

Check for damage, looseness and
leakage of grease.

INSPECTING FRONT WHEEL
BEARING GREASE

1. Block rear wheel with chocks and
raise front of car, and then support it
with safety stands. Refer to Lifting
Points and Towing (Section GI).

2. Remove wheel and tire.

3. Check for grease leakage from
front wheel bearing grease seals by

CHECKING WHEEL ALIGNMENT

Before checking front wheel align-
ment, be sure to make a preliminary
inspection of all front end parts.

® Tire pressure

©® Wheel bearing axial play

® Suspension ball joint

® Steering gear housing looseness at

frame

Steering linkage and connections

Shock absorber operation

® Tighten each front axle and suspen-
sion parts.

® Measure vehicle height (when not
loaded)

@ Repair or replace the damaged por-
tion or parts.

Camber and caster

Camber and caster are preset at
factory and cannot be adjusted.

The vehicle requires only toe-in and
vehicle posture adjustment.

If camber or caster alignment is not
within specifications, check associated
parts. Repair or replace as necessary.

MA-46

Camber, caster and kingpin
inclination:
Refer to S.D.S.

Toe-in

Measure toe-in, and make necessary
adjustment. Use the following pro-
cedure when making adjustments.

1. Raise front of vehicle and mark a
base line across the tread of left and
right wheels.

SMA123

2. Set wheels in a straight-ahead
position, and then lower front of
vehicle.

After lowering front of vehicle,
move it up and down to eliminate fric-
tion.

3. Measure toe-in and make neces-
sary adjustments.

Lines parallel to
center line of body —

Front 0 SMA124

Toe-in {(Unladen) and
Side slip:
Refer to S.D.S.

“Unladen”

® Fuel tank, radiator and engine oil
tank all full.

® Spare tire, jack, hand tools, mats in
position.

® All tires inflated to specified pres-
sure.
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® All accumulation of mud, dirt and
road deposits removed from chassis
and underbody.

Toe-in can be adjusted by varying
the length of steering tie rods.

Loosen lock nuts, and turn left and
right adjusting bars equally.

until front wheels rest on turning ra-
dius gauge properly.

SMA258A

If tie rods have been disassembled,
set the distance between lock nuts to
the specified value “L” prior to re-
asembling.

“L" dimension:
R25S
175.9 mm (6.93 in)
PR25S
175.9 mm (6.93 in)

Lock nut 7

L

S$8T992

After correct toe-in has been ob-
tained, tighten tie rod lock nuts.

@ : Tie rod outer socket lock nuts
37 -46 N-m
(3.8 - 4.7 kg-m,
27 - 34 ft-ib)
Tie rod inner socket lock nuts
78 -98 N-m
(8 - 10 kg-m,
58 - 72 ft-Ib)

Front wheel turning angle

1. Set wheels in straight ahead posi-
tion and then move vehicle forward

2. Rotate steering wheel all the way
right and left; measure turning angle
on inner wheel.

If it is not within specification,
check arck stroke.

Turning angle:
Refer to S.D.S.

Rack stroke “2” (both sides):
E engine equipped model
(without rack spacer)

73.5 mm (2.894 in)
CD engine and manual transaxle
equipped model
(With rack spacer)

70.0 mm (2.756 in)
CD engine and automatic
transaxle equipped model
(With rack spacer)

65.56 mm (2.579 in)

R258

Neutral position

A :
]
2 Rack

spacer

SSTO92A

PR25SA

Neutral position

1]

( U
i

REAR AXLE AND
REAR SUSPENSION

CHECKING REAR AXLE AND
SUSPENSION PARTS

Check for damage looseness and leak-
age of oil or grease.

Retighten all loose nuts and bolts
to the specified torque. Refer to Sec-
tion RA for tightening torque.

Replace all worn parts as instructed
under Rear Suspension (Section RA).

SST751
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ADJUSTING WHEEL
BEARING PRELOAD

After wheel bearing has been re-
placed or rear axle has been reassem-
bled be sure to adjust wheel bearing
preload as described below.

1. Before adjustment, thoroughly
clean all parts to prevent possible en-
try of dirt.

2. Apply recommended multi-pur-
pose grease sparingly to the following
parts.

e Threaded portion of spindle.

e Contact surface between wheel
bearing washer and outer wheel
bearing.

e Hub cap and O-ring.
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o Grease seal lip.

O-ring

" B : Multi-purpose
grease point

SRA328

3. Tighten wheel bearing nut.

29 - 33 ft-lb)

SMA163A

4. Turn wheel hub several times in
both directions to seat wheel bearing
correctly.

SMA309

5. Again tighten wheel bearing nut.
6. Tum back wheel bearing nut with-
in 90°.

With castle nut

Return angle: Within 80°

SMA279A

Install adjusting cap and align any
of its slots with hole in spindle. If the
above procedure fails to align hole and
slot together, then tighten lock nut as
much as 15 degrees until hole in
spindle is aligned with any slot.

CAUTION:
Do not overtighten wheel bearing nuts,
as this can cause wheel bearing seizure.

7. Turn hub in both directions two
or three times, measuring its turning
torque and axial play to see if they are
within the specified ranges. If they are
not, adjust.

Axial play: 0 mm (0 in)
Wheel bearing starting torque:
With new grease seal
Less than
0.8 N-m (8 kg-cm, 6.9 in-ib)
As measured at wheel hub bolt
Less than
13.7 N (1.4 kg, 3.1 Ib)
With used grease seal
Less than
0.4 N-m (4 kg-cm, 3.5 in-lb)
As measured at wheel hub bolt
Less than
6.9 N (0.7 kg, 1.5 Ib)

SMA164A

. Above figures do not

Repeat above procedures until cor-

rect starting torque is obtained.

a. Correctly measure rotation starting

force toward tangential direction
against hub bolt.

include
*’dragging”’ resistance. When meas-
uring wheel bearing starting torque,
be sure to confirm no “dragging”
resistance exists.

. Any slightest wheel bearing axial

play cannot be tolerated.
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8. Spread cotter pin.

FA265

9. Install hub cap with new O-ring.

BRAKE SYSTEM
REPLACING BRAKE FLUID
1. Change brake fluid.
Use same procedure as in air bleed-
ing to change brake fluid in system.

This operation should be done for one
wheel at a time. Refer to Section BR.

CAUTION:

Never reuse brake fluid because its
characteristic is changed by oxidiza-
tion as well as contains the foreign
material and dirt.

Recommended brake fluid
specification:
DOT3 (F.M.V.S.S. No. 116)

Refill when there is
a small amount of

,,,,,,,,,,,,,

SMA155A

@ 7-9Nm

(0.7 - 0.9 kg-m, 5.1 - 6.5 ft-Ib)
SMA261A
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2. Check brake fluid level.
3. Check for leaks.

INSPECTING BRAKE
LINES & HOSES

Check the brake lines and hoses
(including brake booster vacuum
hoses, connections & check valve)
for proper attachment, leaks, cracks,
chafing, abrasion, deterioration, etc.

SMA378A

SMA157A

INSPECTING BRAKE
PADS & DISCS

Check condition of disc brake com-
ponents.

Check caliper operation
and inspect for leaks.
Check condition
and thickness
of rotor.

SMA373A

Pad wear limit

Lining wear limit

2,0 mm (0.079 in)

SMA364A

Lining wear limit{(A):

1.5 mm (0.059 in) SMA138

Refer to Section BR for pad replace-
ment.

Rotor repair limit

10.0 mm (0.3%4 in)

SMAR260A

INSPECTING BRAKE
DRUMS & LININGS

Check the brake lines and hoses
(including brake booster vacuum
hoses, connections & check valve)
for proper attachment, leaks, cracks,
chafing, abrasion, deterioration, etc.

Check linings
for wear or
damage.

_ Check operation of
~ pistons and inspect

0 for leakage.
SMA365A

Refer to Section BR for shoe re-
placement.

Drum repair limit

Inner diameter

Check condition
of inner
surface of drum

Drum repair limit {Inner diameter)
181.0 mm (7.13 in) SMA139

CHECKING FOOT BRAKE

Check brake pedal free height from
melt sheet.
Adjust if necessary.

Brake booster input rod

@ : N'm ('kg-m, ft'lb) SMA4G4A
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Pedal free height “h"":

Refer to S.D.S.
Clearance “C’’ between pedal
stopper rubber and threaded end
of brake lamp switch:

0-1mm {(0-0.04in)

(1) Adjust pedal free height with
brake booster input rod. Then tighten
lock nut.

(2) Adjust clearance “C” with brake
lamp switch. Then tighten lock nut.
Make sure that no depressing force
is on brake booster input rod and that
brake lamp is off when pedal is re-
leased.

CHECKING BRAKE PEDAL
DEPRESSED HEIGHT

Check brake pedal depressed height
with engine running.

/
7/
/
s
~N~
SMA4568A

Depressed height

[Under force of 480 N

(50 kg, 110 Ib)

with engine running] :
Refer to S.D.S.

If depressed height is below the
specified value, check brake system for
leaks, accumulation of air or any ab-
normality regarding component parts
(master cylinder, adjuster, etc.), and
make the necessary repairs.

CHECKING BRAKE
BOOSTER FUNCTION

Check the brake booster function in
accordance with the following pro-
cedures.

1. Park the vehicle on a level surface
and set the parking brake.

2. With the engine stopped, depress
the brake pedal several times to make
sure that the pedal travel distance
does not change. Then, while depress-
ing the brake pedal, start the engine.
At this time, the pedal should go
down a little.

3. Depress the brake pedal while
running the engine. With the brake
pedal depressed, stop the engine.
Keeping the pedal depressed for about
30 seconds, make sure that the de-
pressed pedal height does not change.
4. Run the engine for a minute and
then stop it. Depress the brake pedal
several times and make sure that the
pedal travel distance decreases gradual-
ly with each depression.

CHECKING PARKING BRAKE

1. Pull lever with specified amount
of force.
Measure lever stroke.

=S,
\\
N
N\,

4>—\\ ‘ Pulling forcs:
ST 196 N (20 kg, 44 Ib)
~
~

~

-~

SO /TN
\sk\

SMA436

Number of notches: 6 -7

2. Use adjuster to adjust lever stroke.

BR224A

3. Bend hand brake warning lamp
switch plate down so that brake warn-
ing light comes on when ratchet at
hand brake lever is moved back one
notch and goes out when returned to
its original position.

MA-50

WHEEL AND TIRE
CHECKING TIRE CONDITION
Tire condition

1. Tires are provided with ‘“‘tread
wear indicator” at six places around
tire circumference, indicating 1.6 mm
(1/16 in) tread depth. When tires wear
and then marks appear, replace them
with new ones.

Tire tread

Tread wear indicator,
\

WHO024

2. Remove pebbles, glass or any
other foreign material embedded in
tire treads.

3. Check tread and side walls for
cracks, holes, separation or damage.

4. Check tire valves for air leakage.

Tire inflation

1. Check tire pressure. If necessary,
adjust it to the specified value indi-
cated in the label attached to the car,
also found in S.D.S.

Tire pressure should be measured
when tire is cold.

2. After inflating tires, valves should
be checked for leakage. Whenever tire
pressure is checked, be sure to tighten
valve caps firmly by hand to keep dust
and water out.
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Abnormal tire wear

Correct abnormal tire wear ac-
cording to the chart shown below.

Condition

Probable cause

Corrective action

K

)

LA

) 0

M)

\ .

C [

\.(; ° Nog
[ 1] "y
P LErEY e

e Underinflation (both
sides wear)

e Incorrect wheel camber
(one side wear)

e Hard cornering
e Lack of rotation

Measure and adjust
pressure.

Repair, or replace
axle and suspension
parts.

Reduce speed
Rotate tires.

TIRE ROTATION

1. Tires tend to wear unevenly and
become unbalanced after a certain
running distance. Uneven tire wear
often results in tire noise which is
attributed to rear axle gears, bearing,
etc. Front tires also tend to wear un-
evenly because of improperly aligned
front wheels. .

2. Accordingly, to equalize tire wear,
it is necessary to rotate tires periodi-
cally.

Center wear

e Overinflation

o Lack of rotation

Measure and adjust
pressure.
Rotate tires.

Feathered edge

luw ) )l| oy onul
e Y RY XY ET RN RV RN 1T )

Toe-in or toe-out wear

o Incorrect toe

Adjust toe-in.

Bias and Bias Belted Tires
Right front

) — )

><@

)=—(

Right rear

Left front Left rear
4 WHEELS
Radial Tire
Right front Right rear
( ) ( )

{ ) ( )
Left front

Left rear
4 WHEELS

SMAA4E65A

Uneven wear

e Incorrect camber or
caster

e Malfunctioning suspen-
sion

e Unbalanced wheel

e Out-of-round brake
drum

o Other mechanical condi-
tions

o Lack of rotation

Repair, or replace
axle and suspension
parts.

Repair, replace or, if
necessary, reinstall.
Balance or replace.
Correct or replace.

Correct or replace.

Rotate tires.

SMA068
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TIRE REPLACEMENT

CAUTION:

Different types of tires, such as bias,
bias belted and radial tires, must not
be mixed under any circumstances.
Mixed use of different types of tires
can adversely affect vehicle handling
and may cause driver to lose control.

a. When replacing a worn or damaged
tire, use a replacement tire of the
Same size and load carrying capaci-
ty as that with which the car was
equipped when manufactured. The
use of different size and/or load
capacity tires will not only shorten
tire service life but may also result
in a serious accident.

b. Do not use tires and wheels other

than those recommended, and do
not mix tires of different brands or
tread patterns.
The use of tires and wheels other
than those recommended or the
mixed use of tires of different
brands or tread patterns can ad-
versely affect the ride, braking,
handling, ground clearance, body-
to-tire clearance, and speedometer
calibration.

c. It is recommended that new tires be
installed in pairs on the same axle.
When replacing only one tire, it
should be paired with the most
tread, to equalize braking traction.

d. When replacing original tires with
those tires of an optional recom-
mended size and of different diam-
eter, the speedometer must be re-
calibrated.

e. When tire is installed, refer to the
procedure 7 described in TIRE RE-
PAIR.

1. To replace a tire with a jack in a
safe manner, refer to Lifting Points
(Section GI) for jacking up.

WARNING:

Never get under vehicle while it is
supported only by jack.

Always use safety stands to support
side member of body construction
when you must get beneath vehicle.

2. To install wheel, tighten wheel
nuts in criss-cross fashion.

SMAO069

Aluminum wheel

To install an aluminum wheel, pro-
ceed as follows:
1. Snugly tighten four nuts after the
wheel is positioned.

Screw nut onto
hub bolt

\[\N SMA070

2. Slightly pull the wheel back to
properly align the nuts with bolt holes
in the wheel, and tighten the nuts as
much as possible with your fingers.

il

Align nuts with bolt
holes in wheel and
evenly tighten nuts
... each one a little
at a time.

SMA071

3. Tighten wheel nuts evenly with
a wheel wrench in criss-cross fashion.
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Be sure to check the wheel nuts for
tightness, after the aluminum wheel
has been run for the first 1,000 km
(600 miles) (also in case of repairing
flat tires, tire rotation, etc.).

Replace if necessary.

Wheel nut

CAUTION:
Two types of wheel nuts are used; one
is designed for use with steel wheel
and the other for use with aluminum
wheel. Do not mix different types of
wheel nuts.

For steel

For aluminum wheels only

wheels only

@ 78-98 N'm
{8.0 - 10.0 kg-m,
58 - 72 ft-lb)

SMAA438

Be careful not to smear thread-
ed portion of bolt and nut, and seat
of nut with oil or grease.

LIGHT WEIGHT SPARE TIRE
(Size P155/80D13)

The light weight spare tire is designed
for emergency use only.

The spare tire can be used repeatedly
for emergency situations.

Precautions when using light weight
spare tire

® Periodically check tire inflation
pressure, and always keep it at 35
psi (240 kPa).

® Do not drive vehicle at speed faster
than 80 km/h (50 MPH).

® The light weight spare tire is de-
signed only for temporary use as a
spare. Dismount it and keep it as a
spare as soon as the standard tire
repair has been completed.

® Do not use tire chains on a light

weight spare tire.
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® Do not use the light weight spare
tire on other vehicles.

e Do not make asharp turn, or apply
the brake suddenly while driving.

® As soon as the tread wear indicator
becomes visible, replace the tire
with a new one.

e Mounting and dismounting to and
from the road wheel can be carried
out in the same manner as any ordi-
nary tire.

e Use of wheel balance is unnecessary.

CAUTION:

If the vehicle is equipped with alumi-
num wheels, be sure to use the wheel
nuts for steel wheel on the light weight
spare tire wheel. Never use the wheel
nuts for aluminum wheel on the spare
tire wheel. ’

The spare tire wheel may come off the
axle and cause personal injury if the
wheel nuts for aluminum wheels are
used on the spare tire wheel.

TIRE REPAIR

Inspect tire, following the proce-
dure shown below. If any defect is pre-
sent, repair or replace as necessary.

1. Apply soapy solution or submerge
tire and wheel or tube in water after
inflating it to specified pressure.

2. Inspect for leaks.

3. Specially inspect for leaks around
valve or wheel rim and along tread.

4. Note bead and rim where leakage
occurs. Wipe water away from any
area which leaks air bubbles and then
mark place with chalk.

5. Remove object which caused
puncture and seal the point.

a. When repairing a puncture, use a
tire repair kit furnished by any tire
dealer, following instructions pro-
vided with kit.

b. If a puncture is too large or there is
some damage ta tire fabric, repair
should be carried out by authorized
tire dealer.

6. Discard when any of the following
problems occurs:

o Broken or damaged bead wire.

e Ply or tread separation.

e Worn fabric damage on tubeless
tire.

o Cracked or damaged side wall.

o Tires with tread wear indicator
showing, etc.

CAUTION:

When replacing tire, take extra care
not to damage tire bead, rim-flange
and bead seat.

Do not use tire irons to force beads
away from wheel rim-flange; that is,
always use tire replacement device
whenever tire is removed.

7. Install tire, noting the following
items:

a. Install valve core and inflate to
proper pressure. Check the locating
rings of the tire to be sure they
show around -the rim flanges on
both sides.

b. Check valves for leakage after in-
flating tires.

c. Be sure to tighten valve caps firmly
by hand.

WARNING:

When, while tire is being inflated,
bead snaps over safety hump, it
might break. Thus, to avoid serious
personal injury, never stand over
tire when inflating it. Never inflate
to a pressure greater than 40 psi
(275 kPa). If beads fail to seat at
that pressure, deflate the tire, lubri-
cate it again, and then reinflate it.
If the tire is overinflated, the bead
might break possibly resulting in
serious personal injury.

WHEEL INSPECTION

Inspect wheel, taking care of the
following points, in order to ensure
satisfactory steering condition as well
as maximum tire life. If any defect is
present, repair or replace as necessary.
1. Check wheel rim, especially rim
flange and bead seat, for rust, distor-
tion, cracks or other faults which
might cause air leaks. Function of

MA-53

tubeless tire depends on a good seal
between tire bead and wheel rim.
2. Thoroughly remove rust, dust,
oxidized rubber or sand from- wheel
rim.
Rim bead seats should be cleaned
with the following. »
Steel wheel:
Wire brush, coarse steel wool, etc.
Aluminum wheel:
Neutral detergent, cloth, etc.

3. Examine wheel rim for lateral and
radial runout, using dial gauge.

B B

SMA399 |.

Lateral runout (A) and radial runout (B):
Stee! whsel ... Less than
1.0 mm (0.039 in)
Aluminum wheel ... Less then
0.5 mm (0.020 in)
Difference between right and teft lateral
runout:
Steel whesl ... Less than
0.5 mm {0.020 in)
Aluminum wheel ... Less than
0.2 mm (0.008 in)

4. Replace wheel when any of the
following problems occurs.

e Bent, dented or heavily rusted
Elongated bolt holes

Excessive lateral or radial runout
Air leaks through welds

Wheel nuts will not stay tight

Wheel balance

Inspect wheel and tire for wheel
balance and correct it if unbalance is
present, taking the following points
into consideration.

1. Correct unbalance when the
symptom of unbalance appears as
wheel tramps and wheel shimmy.

2. Balance. wheel and tire both
statically and dy_namically.
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Balancing wheels

CAUTION:

Do not spin balance front wheels on

the vehicle.

Transaxle damage will result.

Place balance
weights here

| Wheel
tramp

Location

Cause Wheel static unbalance Wheel dynamic unbalance
Symptom Wh
eel tramp .
of Wheel shimmy Wheel shimmy
unbalance
Corrective Balance statically Balance dynamically
action

Heavy

location

o —
Wheel shimmy .

SMA075

Balance weights

Maximum allowable unbatance at
rim flange:

10 g (0.35 oz)
Balance weight:

10 - 609 (0.35 - 2.12 02)

at 10 g {(0.35 oz) interval

SMAO076
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. Be sure to place correct balance

weights on inner edge of rim.

. Do not put more than two weights

on each side.

. Two types of balance weights are

used; one is designed for use with
steel wheel and the other for use
with aluminum wheel. Do not mix
different types of balance weights.

. Properly rebalance the wheel and

tire whenever puncture is repaired.
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STEERING SYSTEM

INSPECTING STEERING
GEAR AND LINKAGE

Check for damage, looseness and
leakage of oil or grease.

CHECKING POWER STEERING
FLUID LEVEL

Check the fluid level in reservoir
by observing the dipstick when the
fluid is cold. Add fluid as necessary to
bring the level into the proper range
on dipstick,

CAUTION:
Do not overfill.

SMA771

INSPECTING POWER STEERING LINES & HOSES

Check the lines & hoses for proper attachment, leaks, cracks, chafing, abrasion,
deterioration, etc. . o IR

SMA197A

SMA323A | .
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BODY
LUBRICATING LOCKS, HINGES AND HOOD LATCH

Lubricate all locks and hinges on all doors including trunk lid, back hatch and hood latch. When driving in areas using road
salt or other corrosive materials, inspection should be performed more frequently.

SMA324A

CHECKING SEAT BELTS, BUCKLES, RETRACTORS, ANCHORS AND ADJUSTER
Check for damage, deterioration, proper functioning, smooth operation and loose mounting.

for loose mounting.
11t v e et for g
1. If the vehicle is collided or over- e €| or damage.

turned, replacs the entire belt
assembly, regardless of nature of
secident.

2. If the condition of eny component
of 8 seat belt is questionable, do
not have seat belt repaired, but
replaced as a belt assembly.

3. If webbing is cut, frayed, or dam-
aged, replacs belt assembly.

4, Do not spill drinks, ofl ete, on inner
tap belt buckls. Never oil tongue
and buckle,

8. Usa a NISSAN gsnuine seat belt
assembly.

@ Anchor bolt
24 -31 N'm
(2.4 - 3.2 kg-m, 17 - 23 ft-Ib)

Check buckles and tongues for

function when buckled and released. Check retractor for

smooth operation.

SMA326A
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

SERVICE DATA AND SPECIFICATIONS (S.D.S.)

ENGINE MAINTENANCE (E15 & E16) Ignition timing, idle speed and idle “CO”% (For U.S.A.)
INSPECTION AND ADJUSTMENT
Except M.P.G. M.P.G.
Basic mechanical system —
Manual Automatic Manual
Intake 0.28 (0.011) Lanition tminal .
ot Exh 028 0011} idlo speed 15:2° [ | 6i2° ) | e2:2°)
xhaust o L
Valve clearance (A.T.D.C. degree/rpm) 750450 650}:50 70050
mm (in) Intake 0.22 (0.009) p— = rosot and
Cold*1 ~— i e mixture screw is preset an
Exhaust 0.22 (0.009) CO™% at idle speed sealed at factory.
Drive belt deflection {Cold) Used*2 New*3
13-17 10-14 Ignition timing, idle speed and idle “C0O"% (For Canada
Alternator mm (in) © (051- (0.39 - g & P ( )
' 0.67) 0.55) -
Except M.P.G. M.P.G.
9-11 7-9 - "
Air conditioner mm (in) (0.35 - (0.28 - » Manual Automatic Manual
0.43) 0.35) as .
Ignition timing/ o azsn® *an®
idle speed 6£2" / 5¢2° / 2:2°/
7-9 6.5-85 (AT.D.C. degree/rom) 750:50 | 650:50 700250
Power steering mm (in) (0.28 - (0.256 - 70 degree/rpm
0.35) 0.335) Idle mixture
Pushing force N (kg, Ib) 98 (10,22) screw is pre-
“CO""% at idle speed 2+1 set and seal-
Engine compression pressure ed at fac-
kPa (kg/em?, psi) - - |tory.
Standard 1,245 (12.7,181) . j i
_ * Measure with distributor vacuum hose disconnected and vacuum
Minimum 981 (10.0, 142) hose plugged up. .

*1 After checking valve clearance while engine is cold, also check it
when engine is hot to see if it remains within the specific range.
If it does not readjust it. .
*2 Adjust deflection of used bait Emission control system
*3 Set deflection of new belt . Unit: kPa (mmH, 0, inH, 0)

Vapor line Supplied pressure 3.923 (400, 15.75)

v

leakage test

Pressure variation Less than 0.245 (25, 0.98)

Ignition and fuel system

Spark plugs
Desti- Type Gap .
nation | oo dard Hot Cold mm (in) TIGHTENING TORQUE
10-11 Unit N‘m kg-m ftib
U.S.A. | BPRSES-11| BPR4ES-11| BPRGES-11 {0.039 - 0.043)

Valve rocker adjusting
0.8-0.9 nut
(0.031 - 0.035)

16-21 16-2.1 12-156
Canada | BPRSES BPR4ES BPR6ES

Qil pan drain plug 36 -47 36-48 26-35

High tension cable resistance
ohm Less than 30,000 Spark plug 20-29 2.0-3.0 14 .22
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ENGINE MAINTENANCE (CD17)

INSPECTION AND ADJUSTMENT

Valve clearance -mm (in) .

0.20-0.30 (0.008 - 0.012)

1

" {0.43-0.51) (0.47 - 0.55)

Intake
Exhau's't_ '7:0.40 - 0.50 (0.016 - 0.020)
Drive Vbelrt" ) N Deflection
Deflection mm (in) limit
Fan (0.35-0.4) (o.l; s 14(058)
Ct:;mpressor 113 12-14 16 (0.59)

Applied pressure force
N (kg, Ib)

98 (10, 22)

~: Injection system

Idle speed rpm 750+100
=50
Plunger lift mm (in)
For low altitudes
M/T 0.94+0.03 (0.037010.0012)
AlT 0.8810.03 (0.0346+0.0012)
- For high altitudes
M/T 1.0010.03 (0.0394+0.0012)
AT | 0.94:0.03 (0.0370£0.6012)

‘Initial injection pressure
kPa {(kg/cm?, psi)

~ New

13,239 - 14,024
{135 - 143, 1,920 - 2,033)

Used

12,250 -13,239
{125 -135, 1,778 - 1,920)

4.20 (0.1654)

Lifter plate
_ Part number Thickness mm (in) Identification TIGHTENING TORQUE

13232-16A00 3.00 (0.1181) 300 Unit N-m kg-m ft-lb
“13232-16A01 © 3.05 (0.1201) e 305

'13232-16A02 3.10 (0.1220) 310 Air cleaner bracket bolt 26 -34 2.7-35 20-25
13232-16A03 3.15 (0.1240) 315 ; '

T Ml -Alt tor to bracket - .0 - 6. -

13232.16A04 3.26 (0.1260) 320 ernator to bracke 49 -59 6.0-6.0 36 -43
13232-16A05 " 3.25(0.1280) 325 Alternator to adjustingbar 9.1-11.8 0.93-1.2 6.7-8.7
13232-16A06 3.30 (0.1299) 330 Crank damper pulley bolt  123-132  125-13.5 90-98
13232-16A07 3.35 (0.1319) 335 .

13232-16A08 3.40 (0.1339) 340 Front dust cover 3-5 0.3-05 - 2.2-- 3.6
13232-16A09 3.45 (0.1358) 345 Idler pulley bolt 36 -44 3.7- 4.5 27-33
13232-16A10 3.50 (0.1378) 350 - Injection pump nut 13-18 .  13-18  9-13.

. 13232-16A11 3.55 (0.1398) 355 .

113232-16A12 - 3.60{0.1417) 360 Injection pump to rear 49 - 59 5.0-6.0 36-43
13232-16A13 3.65 (0.1437) . 365 bracket

" 13232-16A14 3.70 (0.1457) 370 Injection tube flare nut 22 -25 22-25 16-18
13232-16A15 © 3175 (0.1476) 375 . .

13232-16A16 3.80 (0.1498) 380 Oil pan drain plug 37-45 38-46 27 - 33
13232-16A17 3.85 (0.1516) 385 Plug bolt 14-20 14-20 10:14
13232-16A18 3.90 (0.15635) 390

Rear dust - 1-0 Y

13232-16A19 3.95 (0.1556) 395 ear clist cover 1-3 0.1-03  07-22
13232-16A20 4.00 (0.1575) 400 Rocker cover 1-3 0.1-03.  07-22
13232-16A21 4.05 (0.1594) 405 Front tensioner 36-44 3.7-45 27 -33
13232-16A22 4.10 (0.1614) 410 - )

13232-16A23 4.15 (0.1634) 415 Rear tensioner 16-21 16-21 12-15

13232-16A24 ' 420 Water drain plug 54 -74

665-75 40 -54
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CHASSIS AND BODY MAINTENANCE Brake Unit: mm (i)
INSPECTION AND ADJUSTMENT
Disc brake
Clutch Unit: mm (in) Pad minimum thickness 2.0 (0.079)
Pedal height ‘'H" 194 - 204 (7.64 - 8.03) Rotor minimum thickness 10.0 (0.394)
Pedal free play A" 11-21 (0.43-0.83) Drum brake ‘
Lining minimum thickness 1.5 (0.059)

Withdrawal lever play

2-4(0.08 - 0.16)

Drum maximum inner dia.

181 (7.13), 203.2 (8.00}

Pedal
i Free height “h’’ '
Front axle and front suspension T 194 - 204 (7.64 - 8.03)
H »*
wz:i::f nment {Unladen®) degree —35'-1°05' AT 197 - 207 (7.76 - 8.15)
Cast d 45’ . 20 15 Depressed height
ki caree [Under force of 480 N {50 kg, ‘
Kingpin inclination degree 12°10° - 13°40' 110 Ib) with engine running] More than 85 (3.35)
Toe-in -mm {in) 3-5(0.12-0.20) Parking brake
Number of notches
Side slip mm/m Out3-In3 {at pulling force 196 N (20 kg, ‘
(Reference data) {in/ft) | (Out0.036 - In 0.036) 44 1b)] 6 - 7 notches
Standard side rod
length mm (in} 175.9 {6.93)
Front wheel turning angle
Toe-out turns
(Inside/Outside) degree 20/17°30°
Wheel and tire
Full turn
(Inside/Outside) degree Recommended tire inflation pressure
o 0 imad apo (Inflation pressure should be
E15 40" -44°/31" -35 measured when tires are cold.)
© 1na® o 26 (180)
CD17 M/T 37° -41°/29° - 33 155SR13 psi (kPa) 28 (200)*1
{-] -1 ] -]
co17 AT 33°-37/21" - 31 176/70SR13 psi (kPa) 26 (180)
P165/80D13
Spare tire psi (kPa) 35 (240)

Rear axle and rear suspension

Axial play mm (in)

0 (0)

Wheel bearing nut
Tightening torque
N-m (kg-m, ft-lb)

39-44 (4.0 - 4.5, 29 - 33)

Return angle degree

80°

Wheel bearing starting torque
With new grease seal
N-m (kg-cm, in-Ib)

Less than 0.8 (8, 6.9)

As measured at hub bolt
N (kg, Ib)

Less than 13,7 (1.4, 3.1)

With used grease seal
N-m (kg-cm, in-lb)

Less than 0.4 (4, 3.5)

As measured at hub bolt
N (kg, Ib)

Less than 6.9 (0.7, 1.5)

Wheel rim lateral and radial

runout
Steel wheel mm (in) Léss than 1.0 (0.039)
Aluminum wheel mm {in) Less than 0.5 (0.020)

Difference between right and
left lateral runout

Steel wheel mm {in) Less than 0.5 (0.020)
Aluminum wheel mm (in) Less than 0.2 (0.008)
Wheel balance
{Maximum allowable gr (oz) 10 (0.35)
unbalance at rim flange)
Tire balance weight gr (oz) 10-60 {0.35- 2.12)

Spacing 10 (0.35)

*1: Only front wheels of E15 and CD17 engine equipped model.
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TIGHTENING TORQUE

Unit N-m kg-m ft-lb

Clutch )
Pedal stopper lock nut 16-22 16-22 12-16

Cable adjuster lock nut 12-15 1.2-15 8.7-10.8

Manual transaxle
Drain and filler plugs 25-34 25-35 18-25

Front axle and front

suspension

Side rod outer socket e

Jock nut 37-46 38-4.7 27-34

Side rod inner socket

lock nut 78 -98 8-10 758-72
Brake system

Air bleed valve 7-9 0.7-09 5.1-65

Brake lamp switch :

lock nut 16-22 16-22 12-16

Brake booster input

rod lock nut 16-22 16-2.2 12-16
Wheel and tire

Wheel nut 78 -98 8.0-100 58 -72
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SPECIAL SERVICE TOOLS

SPECIAL SERVICE TOOLS

Tool number Engine application
Tool name
(Kent-Moore No.) E15 & E16 CD17
S$T19320000 0Oil filter wrench
(325664)
x -
KV10108300 Idle adjusting screwdriver
« - )
X —_

KV11229352 Measuring device @
(J28827) _ ®
@ KV11229350 Holder %—‘ -

« - :
® KV11229360 Nut ‘ ] - X

« - ) 0 '
@ KV11229370 Pin I_ ?/(3)

«C - ) i
@KV11254410 Dial gauge
KV11102600 Lifter plate replacer

«C - ) - X
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ENGINE COMPONENTS (Outer parts)

Vacuum tube

Carburetor

Intake manifola

@ : N-m (kg-m, ft-lb)

SEM796

EM-2
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@ 26-34
(2.7-35,
20 - 25)

® 31-42
(3.2-4.3,23-31)

Power steering pump

Power steering
bracket

(15-20,
11-14)

" \J
. /\
of = 3.9, ] Q
Spark plug
® 15-20

Exhaust manifold

@ 16-21
(16-21,
12-15)

@ 39-59
(4'61

(4-8,29-43)
E.G.R. tube

“— E.A.L tube

@ 39-59
(4-6,29-43)

@ : N'm (kg-m, ft-1b)
SEM797

EM-3.
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ENGINE COMPONENTS (Internal parts)

® 4-8 :
{0.4-0.8,2.9-5.8)

Rocker cover

Rocker shaft assembly

® 16-21
® (1.6- 2.1,
ﬁ? "12-16)
@ @ 16-21
@ (1.6-2.1,12-15)

(_'Irg ggs -74 l(7.o -7.5,51 - 54)
y ighten or loosen:
V_ in two or three stages.

) Valve cotter
® >

Spring retainer

& & view
%: ve spring

Valve guide
Cylinder head
Valve seat

Camshaft pulley

6-8
(0.6-0.8,4.3-5.8)

® 16-21
(1.6-21,
12-15)

Oil seal retainer
Tensioner
Cylinder block
Jack shaft
' : N -m, ft-1b
6.8 V : Jack shaft pulley D : Nm Gkgm )
{0.6-0.8,4.3-5.8) ‘ SEM798

EM-4
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(0.38-0.57,2.7-4.1)

QOil pan

@ : Nem (kg-m, ft-lb)

SEM728

EM-5
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PRECAUTIONS

Arrange the disassembled parts on
the parts stand in accordance with
their assembled locations, sequence,
etc., so that the parts will be reas-
sembled in their original locations.
Place mating marks on the parts if
necessary.

ENGINE OVERALL

MOUNTING ENGINE ON
ENGINE STAND

1. Remove parts at the rear of the

engine. c

® Transaxle assembly with starter
motor

® Clutch unit

2. Install engine attachment on the

engine.

3. Place engine on work stand.

/TN
S§T0501S000

4. Drain engine oil and coolant.

OUTER PARTS

1. Parts at the rear of the engine.

. (1) Remove distributor together with
high tension cable.
(2) Remove E.AL pipes bracket and
E.G.R. tube at E.G.R. valve side.

ENGINE DISASSEMBLY

2. Parts on the left side of the en-
gine.
(1) Disconnect E.G.R.and E.AL pipe.

SEM799

(2) Remove exhaust manifold cover.
(3) Remove E.A.L pipe.
(4) Remove exhaust manifold.

Exhaust manifold center nut has a
different diameter from the other nut.

636

SEM

(5) . Remove cooler compressor brack-
et and power steering pump bracket.

3. Parts on the right side of the en- -

gine.

(1) Remove intake manifold with car-
buretor.

(2) Loosen water pump pulley bolts.
(3) Remove alternator, alternator
bracket and drive belt.

(4) Remove oil filter. .

(5) Remove oil pump assembly with
gasket,

(6) Remove fuel pump assembly with
spacer.

INTERNAL PARTS

1. Bottom parts

(1) Remove oil pan, gasket and oil
seal.

(2) Remove oil strainer.

EM-6

2. Rear side parts
(1) Remove thermostat housing.

SEM515

(2) Remove flywheel or drive plate,
then remove rear plate.

WARNING:
When removing flywheel, be careful
not to drop it.

SEMS16

3. Front side parts
(1) Remove water pump pulley.
(2) Remove crankshaft pulley.

SEMS518
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(3) Remove water pump assembly
with gasket.

(4) Remove upper and lower dust
cover. . ’ '

(5) Remove tensioner pulley.
(6) Remove timing belt.

Mark rotating direction mark on
timing belt.

(7) Remove jack shaft pulley.

(8) Remove crankshaft timing pulley .

with spacer.

4. Separate cylinder head from cylin-
der block.

(1) Remove spark plugs.

(2) Remove valve rocker cover.

(3) Remove cylinder head bolts.

The bolts should be loosened in
two or thrae stages.

-SEM522

(4) Separate them.

SEM523

5. Jack shaft
(1) Remove front cover.
Be careful not to damage oil seal
lip.
(2) Remove jack shaft locating plate.

SEMS524

SEMb526

(3) Take out jack shaft.

6. Piston and -connecting rod assem-
bly.

(1) Remove connecting rod caps and
bearings.

(2) Take out pistons together with
connecting rods toward cylinder head
side.

EM-7:

a. Piston can be easily removed by
scraping carbon off top face of
cylinder with a scraper.

b. Numbers are stamped on the con-
necting rod and cap corresponding
to each cylinder. Care should be
taken to avoid a wrong combi-
nation including bearing.

7. Crankshaft
(1) Remove oil seal retainer.

SEMS526

(2) Remove main bearing cap to-
gether with bearing.

‘SEMB27|

(3) Remove crankshaft and bearihgs; -
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PISTON AND
CONNECTING ROD

1. Remove piston rings.

SEMS528

‘Be careful not to scratch piston.
2. Press out piston pin.

KV10107400

SEM529

Keep disassembled parts in order.

CYLINDER HEAD
1. Remove camshaft pulley.

SEMS530

2. Remove cylinder head cover.

Be careful not to damage oil seal
lip.

SEMS531

SEMSE32

4, Take out camshaft.

'SEMSB33

5. Temporarily install rocker shaft
and remove valve component parts.

EM-8

SEME34

6. Remove valve oil seals.

SEM644

ROCKER SHAFT
ASSEMBLY

Remove rocker shaft springs and
retainers,

Keep the parts in correct order,

SEM5E36

Keep them in correct order.
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INSPECTION AND REPAIR

CYLINDER HEAD

CHECKING CYLINDER HEAD
MATING FACE

1. Make a visual check for cracks and
flaws.

2. Measure the surface of cylinder
head (on cylinder block side) for
warpage.

SEMS538

Warpage of surface:
Less than
0.1 mm (0.004 in)

If beyond the specified limit, cor-
rect with a surface grinder.

Surface grinding limit:
The grinding limit of cylinder head
is determined by the cylinder block
grinding in an engine.

Depth of cylinder head grinding is

s p

Depth of cylinder block grinding

is “B"

The limit is as follows:

A +B=0.2mm (0.008 in)

VALVE GUIDE

Measure the clearance between
valve guide and valve stem. If the clear-

ance exceeds the specified limit, re-
place the worn parts or both v:l)\lre and
valve guide. In this case, it is essential
to determine if such a clearance has
been caused by a worn or bend valve
stem or by a worn valve guide.

Determining clearance

1. Precise method:

(1) Measure the diameter of valve
stem with a micrometer in three
places; top, center and bottom.

(2) Measure valve guide bore at center
using telescope hole gauge.

(3) Subtract the highest reading of
valve stem diameter from valve guide
bore to obtain the stem to guide clear-
ance.

Stem to guide clearance:
Maximum Limit
0.10 mm (0.0039 in)

2. Expedient method

Pry the valve in a lateral direction,
and measure the deflection as stem tip
with dial gauge.

Max. allowable deflection:
(Dial indicator reading)
0.2 mm (0.008 in)

Valve should be moved in parallel
with rocker arm. (Generally, a large
amount of wear occurs in this direc-
tion.)

EM-9

Replacement of valve guide

To remove old guides, use a press

[under a 20 kN (2 t, 2.2 US ton, 2.0
Imp ton) pressure] or a hammer, and
suitable tool.
1. Drive them out toward rocker
cover side using suitable tool. Heating
the cylinder head will facilitate the
operation.

2. Ream cylinder head valve guide
hole using Reamer ST11081000 [12.2
mm (0.480 in) dia.] at room tempera-
ture.

3. Install a service valve guide on
cylinder head so that it protrudes
about 15 mm (0.59 in) above the cyl-
inder head surface. Heat cylinder head
to 150 to 160°C (302 to 320°F) and
press the guide onto cylinder head.

14.7 - 15.3 mm (0.579 - 0.602 in)
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4. Ream the bore using Tool
KV10107700.

Reaming bore:
7.005 - 7.020 mm
(0.2758 - 0.2764 in)

[ —= ]

|_-KV10107700

SEMS541

5. Correct valve seat surface with
new valve guide as the axis.

VALVE SEAT INSERTS

Check valve seat inserts for any
evidence of pitting at valve contact
surface, and reseat or replace if worn
out excessively.

Correct valve seat surface with suit-
able cutter or grinder and grind with a
grinding compound.

~—

SO
e e e

SEM543

a. When repairing valve seat, check
valve and valve guide for wear
beforehand. If worn, replace them.
Then correct valve seat.

b. The cutting should be done with
both hands for uniform cutting.

VALVE

1. Check each of the intake and ex-
haust valves for worn, damaged or de-
formed valve head or stem. Correct or
replace the valve that is faulty.

2. Valve face or valve stem end sur-
face should be refaced by using a valve
grinder.

When valve head has been worn
down to 0.5 mm (0.020 in) in-margin-
thickness, replace the valve.

Grinding allowance for valve stem
end surface is 0.2 mm (0.008 in) or
less.

C

EM111

VALVE SPRING

1. Check valve spring for squareness
using a steel square and surface plate.

EM-10

If spring is out of square “S” more
than specified limit, replace with new
ones.

Squareness limit:
2.0 mm (0.079 in)

SEM333

2. Measure the free length and the
tension of each spring. If the measured
value exceeds the specified limit, re-
place spring.

Refer to S.D.S.

EM113

VALVE ROCKER ARM
AND SHAFT

1. Check rocker arm bore and shaft
for scores or scuffs.

2. Check valve end contact surface
of rocker arm for abnormal wear or
scuffs.
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CAMSHAFT AND
CAMSHAFT BEARING

CAMSHAFT BEARING
CLEARANCE

Measure the inside diameter of cam-
shaft bearing with an inside dial gauge
and the outside diameter of camshaft
journal with a micrometer. If any mal-
function is found, replace camshaft or
cylinder head assembly.

Max. tolerance of camshaft
bearing clearance:
No.1,3,5
0.15 mm (0.0059 in)
No. 2,4
0.20 mm (0.0079 in)

SEM544

CAMSHAFT RUNOUT

1. Check camshaft, camshaft journal
and cam surface for bend, wear or
damage. If beyond specified limits, re-
place them.

2. Camshaft can be checked for bend
by placing it on V-blocks and using a
dial gauge with its indicating finger
resting on center journal.

Wear limit of cam height:
0.20 mm (0.0079 in)

4. Measure camshaft end play. If be-
yond the specified limit, check cam-
shaft contact surface part and replace
faulty parts.

End play limit:
0.4 mm (0.016 in)

CYLINDER BLOCK

1. Visually check cylinder block for
cracks or flaws.

2. Measure the top of cylinder block
(cylinder head mating face) for warp-
age. If warpage exceeds the specified
limit, correct with a grinder.

SEM546

Camshaft runout [T.I.R.*]:
Limit 0.10 mm

3. Measure camshaft cam height. If
beyond the. specified limit, replace
camshaft.

Warpage of surface:
Less than
0.1 mm (0.004 in)

EM-11 A

Surface grinding limit;
The grinding limit of cylinder block
is determined by the cylinder head
grinding in an engine. 4

Depth of cylinder head grinding is

wp

Depth of cylinder block grinding

is llBIl

The limit is as follows:

A +B=0.2 mm (0.008 in)

3. Using a bore gauge, measure cyl-
inder bore for wear, out-of-round or
taper. If they are excessive, rebore the
cylinder walls with a boring machine.
Measurement should be taken along
bores for taper and around bores for
out-of-round.

Refer to S.D.S.
Outof-round ........... X-Y
Taper ..........c.0... A-B
q 100 (3.94)
~—B
o /| L0 0.79)

O/\&

SEMS548

SEMS549

4. When wear, taper or out-of-round
is minor and within the limit, remove
the step at the topmost portion of cyl-
inder using a ridge reamer or other
similar tool. ‘ ‘

When' installing service cylinder liner,
interference. fit of cylinder liner in
cylinder block should be 0.080 to
0.090 mm (0.0031 to 0.0035 in).



INSPECTION AND REPAIR — E15 & E16

CYLINDER: BORING

““When any cyluidei needs boring,
all other cylmders must also be bored
at the same time.

Dotermlntnz bore size |

1. ..D_.qtetrmne .piston. oversize accord-
ing to amount of cylinder wear. = -
Refer to S.DS.. ..

2. The size to which cyhnders must
be honed is determined by adding pis-
ton-to-cylinder clearance to the plston
skirt diameter,

Ll

. Rebored size calculation

. D=A+B—-C=A+[0.005to
0.025 mm (0.0002 to 0.0010
in)] :

where,

Honed diameter

Skirt diameter as measured
Piston-to-wall clearance
Honing allowanee

0.02 mm (0.0008 in)

'bw:bc

Boring

1. Install main bearing caps in place,
and tlghten to the specified torque to
prevent dxstortlon of, the cylmder
bores in final assembly '

2. Cut cylinder bores.

@ Do not . cut too much out of" the

i-:cylinder _bore -at a time. Cut only

3005 mm - (00020 in) ‘or so in
diameter at a time.

e Bore the cylinders in the :order of
2-4-1-3 to:.prevent heat strain due
to cutting.

3. Hone the cylmders to the required
size referring to S.D.S. :

e Use clean sharp stones of proper
-grade. T

e Cross-hatch pattern should be ap-
proximately 45°.

4. Measure the finished cylinder bore
for out-of-round and taper.

Measuring piston-to-cylinder
clearance

Measure the extracting force, and
pull feeler gauge straight upward.

It is recommended that. piston and
cylinder be heated to 20°C (68°F).

Feeler gauge thickness: -
0.04 mm (0.0016 in)

Extracting force:
49-147N

(0.5-1.5kg, 1.1-3.31b)

PISTON, PISTON PIN
AND. PISTON RING =

PISTON

1. Scrape carbon off piston and ring -

grooves with a carbon scraper and a
curved steel wire. Clean out oil slots in
bottom land of oil ring groove,

2. Check for damage, scratches and
wear. Replace if such a fault is detect-
ed. :

3. Measure the side clearance of rings
in ring grooves as each ring is installed.

EM-12

Max. tolerance of side clearance: -
0.2 mm (0.008 in) -

© EM129

If side clearance exceeds the speci-
fied limit, replace piston together with
piston ring.

PISTON RING

Measure ring gap with a feeler
gauge, placing ring squarely in cylinder
using piston.

Ring should be placed to diameter
at upper or lower limit of ring travel.

Max. tolerance of ring gap:
1.0 mm (0.039 in)

ﬂ]ﬁf

SEMBS1

. When piston ring only is to be re-
placed, without cylinder bore being
corracted;, measure the gap at the
bottom of cylinder where the wear
is minor. ‘

b. Oversize piston rings are available

-for service. :

PR TR S

1. Check piston’pin-'and piston pin
hole for signs of sticking and other ab-
normalities.
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2. Measure piston pin hole in rela-
tion to the outer diameter of pin. If
wear exceeds the limit, replace such
piston pin together with piston on
which itis installed. - '

Piston pin to piston clearance:

0.008 - 0.012 mm
(0.0003 - 0.0005 in)

Determine the fitting of piston pin
into piston pin hole to such an extent
that it can be pressed smoothly by
finger at room temperature.

and measure the thrust clearance. If
the measured value exceeds the limit,
replace such connecting rod.

‘SEM552

EM131

CONNECTING ROD

1. If a connecting rod has any flaw
on both sides of the thrust face and
the large end, correct or replace it.

2. Check connecting rod for bend or
torsion using a connecting rod aligner.
If bend or torsion exceeds the limit,
correct or replace.

Bend and torsion
[per 100 mm (3.94 in) length) :
Less than
0.05 mm (0.0020 in)

3. Install connecting rods with bear-
ings on to corresponding crank pins

CRANKSHAFT

CRANK JOURNAL AND PIN

1. Repair or replace as required. If
faults are minor, correct with fine
crocus cloth.
2. Check journals and crank pins
with a. micrometer for taper and out-
of-round. Measurement should be
taken along journals for taper and
around journals for out-of-round.

If out-of-round or taper exceeds the
specified limit, replace or repair.

Out-of-round (X-Y) and

Taper (A-B):
Less than 0.01 mm (0.0004 in)

3. After regrinding crankshaft, finish
it to the necessary size indicated in the
chart under SD.S. by using an ade-
quate undersize bearing according to
the extent of required repair.

RUNOGUT AND END PLAY

1. Crankshaft can be checked for
runout by placing it on V-blocks and
using a dial gauge with its indicating
finger resting on the center journal.

Runout value is half of the gauge read-
ing obtained when crankshaft is turned

‘one full revolution,

If bend exceeds the specified limit, re-
place or repair.

Runout [T.I.R.]:
Less than 0.04mm
{0.0016 in)

EM757

EM-13

2. Install crankshaft in cylinder
block arid measure cranksahft free end
play at the center bearing.

MAIN BEARING AND
CONNECTING ROD
BEARING

1. Thoroughly clean all bearings and
check for scratches, mielt, score or
wear. T
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Replace bearings, if any fault is de-
tected..
2. Measure
follows: .
(1) Cut a plastigage to the width of
bearing and place it in parallel with
crank journal, getting clear of the oil
hole. h '

bearing - clearance as

Scale
Plastigage

EM141

(2) Install crankshaft, bearings and
bearing cap, with. the bolts tightened
to the specified torque.

@ : Main bearing cap
49-59N-m
(5.0 - 6.0 kg-m,
36 - 43 ft-Ib)

Do not turn crankshaft while the
plastigage is being inserted. o
(3) Remove cap, and compare width
of the plastigage at its widest part with
the scale printed in the plastigage en-
velope.

" Max. tolerance of main
bearing clearance:

0.10 mm (0.0039 in)

3. If clearance exceeds the specified

value, replace bearing with an under-

size bearing ‘and grind - crankshaft

journal adequately. »
Refer to SD.S.

CONNECTING ROD BEARING

1. Measure connecting rod bearing
clearance in the same manner as above.

@ : Connecting rod bearing cap
31-37N-m
(3.2 - 3.8 kg-m,
23 - 27 ft-Ib)
Max. tolerance of connecting
rod bearing clearance:
0.10 mm (0.0039 in)

2. If clearance exceeds the specified
value, replace bearing with an under-
size bearing and grind the crankshaft
journal adequately.

Refer to S.D.S.

JACK SHAFT AND
JACK SHAFT
BUSHING

JACK SHAFT BEARING
CLEARANCE

Journal diameters should be check-
ed with a micrometer, and bearings
with an inside dial gauge. Measure-
ments should then. be compared -to
determine whether bearings are worn.

SEM5E54

Max. tolerance of jack shaft
bearing clearance:
0.15 mm (0.0059 in)

Replacing Jack shaft bushing

1. Remove jack shaft bushings with

suitable tool. :

2. Install new bushings with suitable

tool. '

a. Align cylinder block oil hole and
bushing oil hole.

EM-14

b. Check bushing clearance.
c. Install welch plug into  cylinder
block, applying sealant.

SEM6E56

MISCELLANEOUS
COMPONENTS

CAMSHAFT PULLEY

1. Check tooth surface for flaws or

wear. Replace pulley if any fault is

found.

2. Install camshaft pulley in posi-

tion and check for runout, 4
If runout exceeds the specified

limit, replace camshaft pulley.

Runout:
(Total indicator reading)
Less than 0.1 mm (0.004 in)

SEMS557

TIMING BELT

1. Check for oil or water. If soaked
with oil or water, replace it.

2. Check for cracks and wear. If
necessary, replace it.
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3. If grooves of timing belt are
damaged,replace it.

G2

SEMS556

TENSIONER

1. Check to see that it turns smooth-
ly. If it binds, replace assembly.

SEMbE58

PRECAUTIONS

1. When installing sliding parts such
as bearings, be sure to apply engine oil
on the sliding surfaces.
2. Use new packings and oil seals.
3. Be sure to follow the specified
order and tightening torque.
4. Applying sealant
Use sealant to eliminate water and
oil leaks. Do not apply too much
sealant. Part requiring sealant is:
Mating surface of oil pan gasket
and oil seals.

2. Check tensioner surface. If neces-
sary, clqan it.
Do not use oil or grease.

3. Check for spring wear. If worn,
replace it. -

FLYWHEEL

1. Check the clutch disc contact sur-
face on flywheel for damage or wear.
Repair or replace if necessary.

2. Measure runout of the clutch disc
contact surface with a dial gauge. If it
exceeds the specified limit, replace it.

Runout:
- (Total indicator reading)
Less than 0.15 mm (0.0059 in)

ENGINE ASSEMBLY

QO : Sealing points

\
!|'|.Ii I‘|
S )

SEMS60

EM-15

3. Check tooth surfaces of ring gear
for flaws or wear.

Replace if necessary.

Install ring gear on ﬂy wheel heat-
ing ring gear to about 180 to 220°C
(356 t0 428°F) .

OlL SEAL

Check front, and rear oil seals for
worn or folded over sealing lip and oil
leakage. If necessary, replace with a
new seal. When installing'a new front
or rear seal, pay attention to its
mounting direction.

It is good practice to renew oil seal
whenever engine is overhauled.

SEM6E69

CYLINDER HEAD

CYLINDER HEAD
1. Install valve oil seal.

4 | (0.669 - 0.693 in)
'SEM783
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2. [Install valve component parts.

a. When installing valve, apply engine
oil to the valve stem and lip of valve
oil seal.

b. Install valve spring (uneven pitch
type) with its narrow pitch side
toward cylinder head side.

E
) ; ; —NLmow pitch

r%
Cylinder head side = SEMO052

Wide pitch

-t W I T30

¢. Make sure the valve face is free
from foreign matter.

3. Install camshaft assembly.

a. Apply engine oil to camshaft and
bearing interior,

b. Be careful not to damage the bear-
ing interior. :

¢. When No. 1 cylinder is set at its
compression stroke, the camshaft
front face is as follows.

SEMS564

4. Install valve rocker shaft assem-’

bly.
5. Install cylinder head cover.

a. Be careful not to damage oil seal
lip.

b. Apply engine oil to camshaft sur-
faoe.and oil seal lip.

6. Install camshaft pulley.
@ : Camshaft pulley bolt
6-8N-m
(0.6 - 0.8 kg-m,
4.3 -5.8 ft-lb)

ROCKER SHAFT

Assemble rocker shaft in the reverse
order of removal, noting the follow-
ing:

1. Apply engine oil to rocker shaft
and interior of valve rocker.

2. Ensure that oil hole in rocker
shaft faces downward when rocker
shaft is installed.

3. Also ensure that cutout in center
retainer of rocker shaft faces toward
exhaust manifold.

SEMS562

@ : Rocker shaft bolt
16-21 N-m
(1.6 - 2.1 kg-m,
12 - 15 ft-ib)

PISTON AND
CONNECTING ROD

1. Assemble pistons, piston pms and
connecting rods of the designated cyl-
inders.

a. Piston pin is pressed into connect-
ing rod, and fitting force should be
within the specified limit.

Piston pin fitting force:
4.9-14.7 kN
(05-15¢,0.6- 1.7 US ton,
0.49 - 1.48 Imp ton)

EM-16

When pressing piston pin in con-
necting rod, apply engine oil to pin
and small end of connecting rod.

KV10107400

_

SEM529

b. Arrange so that oil hole of connect-
ing rod big end is directed toward
the right side of cylinder block.

Cylinder identifying mark

SEM786

c. Connecting rods are marked at side
of big end for identifying the desig-
nated cylinder.

d. Connecting rod with same weight
tolerance is available only as a set
of four.

2. Install piston rings.
Install so that stamped mark on
ring faces upward. -

SEMS566
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ENGINE OVERALL
INTERNAL PARTS

First, mount cylinder block on
engine stand (refer to Engine Disas-
sembly). o
1. Crankshaft
(1) Set upper main bearings at the
_proper portion of cylinder block.

a. Only center bearing (No. 3) is a
flange type. .
b. Front bearing (No. 1) is also the
same type as rear bearing (No. 5).
¢. Other inter bearings, except center
~ bearing, are the same type.

Center bearing

No. 2 & No. 4 bearing

SEMS567

(2) Apply engine oil to main bearing
surfaces on both sides of cylinder
block and cap.

(3) Install crankshaft.

(4) Install main bearing cap and
tighten bolts to specified torque.

@ : Main bearing cap bolts
49 - 59 N-m
(5.0 - 6.0 kg-m,
36 - 43 ft-lb) -

SEMS68

— 1T

Tighten in numerical order.
Loosen in reverse order.

SEM569

a. Arrange the parts so that the figure
on bearing cap faces toward the
water pump.

b. Prior to tightening bearing cap
bolts, place bearing cap in proper
position by shifting crankshaft in
the axial direction.

c. Tighten bearing cap bolts gradually
in separating two to three stages
and in sequence outwardly from
center bearing.

d. After securing bearing cap bolts,

ascertain that crankshaft turns
smoothly by hand.

(5) Make sure that there exists proper
end play at crankshaft.

a. When installing oil seal retainer,
give .coating of engine oil to mating
shaft to prevent scratches and fold-
ed lip. Also apply coating of oil to
periphery of oil seal. '

b. Install oil seal in the direction that
dust seal lip faces to the outside of
crankcase. ‘

2. Piston with connecting rod.
(1) Install them into corrésponding
cylinders. B

SEM571

a. Apply engine oil to sliding parts.

b. Arrange so that the front mark on
piston head faces to the front of
engine.

¢. Set piston rings as shown below.

Oil ring g % Top ring
f =2, Oilrin
g %(upp

Second ring »

SEM747
(2) Install connecting rod caps.

@ : Connecting rod cap nuts.
31-37N'm
(3.2 - 3.8 kg-m,
23 - 27 ft-lb)

SEM672|
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Arrange connecting rods and con-
~necting rod caps so that the cylinder
numbers face in the same direction.

(3) Make sure that there exists.proper
end play at connecting rod big end.
Refer to Inspection and Repair.

3. Rear plate and flywheel or drive
plate. B

@ : Flywheel fixing bolts
78-88 N-m
(8.0 - 9.0 kg-m,
58 - 65 ft-Ib)

Drive plate fixing bolts

93-103 N‘m
{9.5 - 10.5 kg-m,
69 - 76 ft-Ib)

SEMS16

Do not lock at ring gear.

4. Install jack shaft.

Be careful not to damage the inner
surface of jack shaft bushing. '

. SEMS573

5. Install jack shaft locating plate.
6. Install water pump assembly with
new gasket.

7. Install crank oil thrower, then
install cylinder block cover together
with oil seal collar.

Be careful not to damage the oil
seal lip.

SEM574

8. Install jack shaft pulley.

.- Tighten jack shaft pulley bolt by
holding pulley with hand,
@ : Jack shaft pulley fixing bolt
6-8 N-m
(0.6 - 0.8 kg-m, . -
- 4.3-5.8 ftib)

9. [Install crankshaft timing pulley,

SEM575

10. Temporarily install tensioner.

11. Cylinder head assembly. Install it
through gasket by accommodating
knock pin of cylinder block as
follows: -

(1) Thoroughly clean cylinder block
and head surface.

Do not apply sealant to any other
part of cylinder block and head sur-
face. o
(2) Turn crankshaft and set No. 1
cylinder at top dead center. on its
compression stroke. This causes crank-
shaft timing pulley mark to be aligned
with cylinder block cover mark.

SEM577

(3) Align camshaft pulley mark with
cylinder head cover mark. This causes
valves for No. 1 cylinder to position at
top dead center on compression
stroke.

Camshaft pulley mark
(E15 & E16
engines)

Camshaft pulley mark .
(E10 and E13 engines) SEM636

SEMS564
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(4) Install cylinder gasket and cylin-
der head assembly. .
(5) Tighten cylinder head bolts.

@ : Cylinder head bolt.
st B
39-44 N-m
(4.0-4.5 kg-m,
29 - 33 ft-Ib)
2nd ‘

69-74 N-m

(7.0 - 7.5 kg-m,

51-54 ft-lb)

Retighten head bolts after engine has
been warmed up. ,

Tighten in numerical order.

Loosen in reverse order. SEMS80

a. Do not rotate crankshaft and cam-
shaft separately, because valves will
hit piston heads.

b. Always use new cylinder head gas-
ket.

c. There are three kinds of cylinder
head bolts with different lengths.

(6) Install spark plugs.
@ :15-20N-m
(1.5 -2.0 kg-m,
11 - 14 ft-lb)

TIMING BELT

1. Ensure that marks on camshaft
pulley and cylinder head cover and
marks on crankshaft timing pulley and
cylinder block cover are properly
aligned.

Camshaft pulley mark—
(E15 & E16 .
engines)

>
N Align

SEMS581

2. Rotate tensioner clockwise about
70 to 80° and temporarily tighten lock

SEMS582

3. Place timing belt on pulleys.

a. When using used belt, be sure to in-
stall it with rotating direction mark
facing engine rotating direction.

b. Ensure that belt is not loose arocund
jack shaft and camshaft pulleys.

4. Loosen tensioner lock nut so that
tensioner pushes on timing belt.

5. Tum camshaft pulley about 20°
(2 cogs) clockwise.

SEM787

6. Tighten nut while preventing ten-
sioner from turning in “free” direc-
tion. . .

@ : Tensioner lock nut
16-21 N-m
(1.6 - 2.1 kg-m,
12 - 15 ft-ib)

FRONT SIDE PARTS

1. Install water pump pulley.

2. Install spacer and upper and lower
dust cover. .

3. Install crankshaft pulley.

* (@ : Crankshaft pulley bolt

113- 147 N-m
(11.5 - 15.0 kg-m,
83 - 108 ft-lb)

LEFT SIDE PARTS
1. Install exhaust manifold.

@.: Exhaust manifold fixing nut
16-21 N-m
(1.6 - 2.1 kg-m,
12 - 15 ft-Ib)

2. Install cooler compressor bracket
and power steering bracket.

RIGHT SIDE PARTS

1. Install oil pump assembly with
new gasket.

@ : Oil pump bolt & nuts
9.1-11.8N-m
(0.93- 1.2 kg-m,
6.7 - 8.7 ft-lb)
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2. Install fuel pump assembly with
insulator,

@ : Fuel pump nuts
© 9.1-11.8Nm
(0.93 - 1.2 kg-m,
6.7 - 8.7 ft-lb)

~ Always replace gﬁskets.

3. Install oil filter.

4, Install alternator bracket and
alternator,

@ : Alternator bracket fixing bolt
9.1-11.8 N-m
(0.93 - 1.2 kg-m,
6.7 - 8.7 ft-Ib)

Alternator to bracket bolt
43 -58 N-m
4.4 -5.9 kg-m,
32 - 43 ft-b)

5. Install intake manifold with car-
buretor.
@ : Intake manifold fixing nuts
16-21 N-m
(1.6 - 2.1 kg-m,
12 - 15 ft-lb)

EM-20

REAR SIDE PARTS

1. Install thermostat housing with
distributor.

@ : Thermostat housing fixing bolt
3.7-5.0N-m
(0.38 - 0.51 kg-m,
2.7 - 3.7 ft-Ib)

2. Install clutch unit using Tool
KV30100900. ‘

@ : Clutch unit fixing bolt
7-10 N-m
(0.7 - 1.0 kg-m,
5.1 - 7.2 ft-Ib)
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ENGINE SERVICE (On vehicle)

COMPRESSION PRESSURE

1. Warm up engine sufficiently.
2. Remove spill tube assembly.

To prevent spill tube from breaking,
remove it by gripping nozzle holder.

3. Remove injection nozzles and
nozzle gaskets.

4. Fit compression gauge adapter to
cylinder head. '

Adapter for SD engine

SEMS854

5. Disconnect fuel cut solenoid wire.

SEMB856

6. Crank engine and read gauge indi-
cation.
Crank speed:
200 rpm
Compression pressure:
Standard
2,942 - 3,236 kPa
(30 - 33 kg/cm?,

427 - 469 psi)
Limit
1,961 kPa
(20 kg/cm? , 284 psi)
Differential limit between
cylinders:
490 kPa

(5 kg/em?, 71 psi)

7. If the pressure is low, pour about
3 mR (0.10 US fl oz, 0.11 Imp fl 0z)
of engine oil into cylinders through
the nozzle hole and test again.

Gauge indication

Condition

Trouble points

Increased reading

e Piston rings are worn or damaged.

 SEM857
e Two adjacent cylinders are low,
gasket is damaged.
Same reading maintained ® Valve is sticking.
@ Valve seat or valve contact surface
is incorrected.
SEM858

EM-21
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8. Install nozzle gaskets and injec-
tion nozzles. '

New nozzle gasket installation direc-
tion is as follows:

CYLINDER HEAD

" Nozzle side

Combustion
chamber side

SEF668A

@ : Nozzle to cylinder head
59 - 69 N-m
(6.0 - 7.0 kg-m,
43 -51 ftlb) -

9. Install spill tube by holding nozzle
holder.

@ : Spill tube nut
39-49 N-m,
(4 - 5 kg-m,
29 - 36 ft-Ib)

@ 18-22

Camshaft

Front oil seal -® .
® 63-83

(0.64 - 0.85, Front back cover

46-6.1) —
AN
® 92-102 RY
(9.4-104,
68 - 75)

Front camshaft pulley

(1.8-2.2,13-16) N

(3.7-4.5,27 - 33)

Rocker cover

@ 92-102 (9.4 - 10.4, 68 - 75)
Rocker cover gasket

@ 3.7-5.0
(0.38-0.51,2.7 - 3.7)

Cam bracket

Valve lifter
Valve cotter
Spring retainer
Valve stem seat
Valve spring
Spring seat

Rear camshaft pulley

Rear back cover

Swirl chamber
(Combustion chamber)

® : N'm (kg-m, ft-Ib)
Valve seat

SEM859

REMOVAL

1. Drain coolant and disconnect
water hose.

2. Disconnect exhaust tube.

3. Set No. 1 cylinder at Top Dead
Center on its compression stroke.

4. Remove valve timing belt on cam-
shaft pulley side.

5. Remove injection timing belt.
Refer to section MA for timing belt
replacement.

Refer to section EM for timing belt
inspection.

EM-22

a. Ensure timing belt is clean and free .
from oil or water when installing
it. Do not bend it.

b. Timing belt removed from camshaft
pulley should not be rotated from
the removed position.
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6. - Loosen pump: pulley nut and
remove the pulley. .

ST27180001

SEM863 |

SEM860 End play limit:
" 0.17 mm (0.0067 in)
Runout limit:
0.1 mm (0.004 in)

7. Remove back cover.

2. Remove intake and exhaust mam
fold.
3. Remove camshaft pulleys.

KV10109300

- SEM861

INSPECTION AND REPAIR
Mafing face

8. Remove all injection tubes. 1. Make a visual check for cracks and
9. Remove cylinder head. flaws.

2.. -Measure the surface of cylinder

head (on cylinder block side) for
‘ ® @ warpage. . o
B ® ‘r 4. Remove camshaft bracket caps. If beyond the specified limit, correct
- O ‘ with a surface plate and grinding com-
! ' pound.
© _.© © Warpage:
® ® ® 0 0o Limit 0.1 mm (0.004 in)
SEM862
SEMB886
DISASSEMBLY
1. Measure camshaft end play and
camshaft puiley runout.
If the end play is not within specifica- -~ 5. Remove camshaft and oil seals.
tions, . replace camshaft " or bracket - 6. Take out valve lifter together with. Correct amount limit
caps. Ry v < lifter plate. e (Including cylinder block side
If the runout is not within specifica- 7.  Remove valve retaining parts, correct amount):
tions, replace camshaft pulley. valve spring and valves. 0.1 mm (0.004 in)

EM-23
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Valve quide

Insert the valve stem and move it back,
forth and slide it.

If valve stem makes a clatter and
moves back and forth excessively out
of line, or if it does not slide well,
replace valve or valve guide, or both.

Determining clearance

1. Install valve into the valve guide.
2. Measure the deflection.

About
10 mm
(0.39 in)

SEM872

4. Ream the bore using suitable tool.

Reaming bore:
7.000 - 7.015 mm
(0.2756 - 0.2762 in)

Combustion chamber replacement
Usually combustion chamber should

Stem to guide clearance limit:
0.1 mm (0.004 in)

Replacing valve guide

1. Heat cylinder head 150 to 160°C
(302 to 320°F) in oil.

2. Remove the guide with suitable
tool.

SEM871

3. Drive in the new guide until it
projects out 10 mm (0.39 in)

not be removed.
However, if there are cracks or exten-
sive damage, it should be replaced.

1. Remove glow plug connecting
plate and glow plugs.

2. Remove combustion chamber so
that cylinder head will not be dam-
aged.

SEM873

Be careful not to scratch inside of
nozzle hole.

3. Install combustion chamber.

(1) Cool combustion chamber with
dry ice for approximately 5 to 10
minutes,

WARNING:
Do not touch cooled combustion
chamber with bare hands.

EM-24

(2) Align combustion chamber knock
pin with cylinder head notch, and
install it into cylinder head using a
plastic-tip hammer.

SEM874

Valve seat inserts

1. Check valve and valve seat inserts
for contact.

Coat the valve face with prussian red
lead. If contact is wrong, correct valve
seat. If the valve red lead appears
360° around face, the valve stem and
face are concentric. If not, repair or
replace valve,

SEM875

Valve seat contact W:
Intake 1.7 mm (0.067 in)
Exhaust 1.8 mm (0.071 in)

2. Check valve seat inserts for any
evidence of pitting on valve contact
surface, and reseat or replace if worn
out excessively.

Correct valve seat surface.

When repairing valve seat, check valve
and valve guide for wear beforehand.
If worn, replace them. Then correct

valve seat. - ‘
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Replacement

1. Old insert can be removed by
boring it out until it collapses. The
-machine depth stop should be set so
that boring cannot continue beyond
the bottom face of the insert recess in
the cylinder head.

2. Select a suitable valve seat insert
and check its outside diameter.

3. Machine the cylinder head recess
in concentric circles which center on
the valve guide.

4. Ream the cylinder head recess at
room temperature. ;

5. Cool valve seat with dry ice for
approximately 5 to 10 minutes.

6. - Fit insert, ensuring that it bends
on the bottom face of its recess, and
caulk more than 4 points.

Resurfacing

1. Resurface the valve seat. Refer
to S;D.S.

The cutting should be done with
both hands for uniform cutting.

SEM876

2. Apply small amount of fine grind-
ing compound to valve contacting face
and put valve into guide. , ‘
Lap valve against its seat until proper
valve seating is obtained. Remove valve
and then clean valve and valve seat.

SEM877

Valve

1. Check valve head diameter, stem
diameter and seat angle. Repair or
replace foulty parts.

EMO030

2. Check each of the intake and ex-
haust valves for worn, damaged or
deformed valve head or stem.

Correct or replace any valve that is
faulty.

3. Valve face or valve stem end sur-
face should be refaced by using a valve
grinder.

When valve head has been worn down
to 0.5 mm (0.020 in) in-margin-thick-
ness, replace the valve. ‘
Grinding allowance for valve stem end
surface is 0.5 mm (0.020 in) or less.

' SEM333

2. Measure the free length and the
tension of each spring. If the measured
value exceeds the specified limit, re-
place spring. Refer to S.D.S.

Valve lifter

1. Check valve lifter for scratches
and excessive deformation.

2. Measure outside diameter of the
lifter and inside diameter of valve lifter
hole. B

Valve spring

1. Check valve spring for squareness
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