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PRECAUTIONS o

SG1285

§G1231

§Gi232

§G1233

. The following precautions should be observed to ensure safe and
proper service operations. These precautions are not described
in each individual section.

1. Do not operate the engine for an extended period of time
without proper exhaust ventilation.
Keep the work area well ventilated and free of any in-
flammable materials. Special care should be taken when
handling any inflammable or poisonous materials, such as —
gasoline, refrigerant gas, etc. When working in a pit or other
enclosed area, be sure to properly ventilate the area before
working with hazardous materials.
Do not smoke while working on the vehicle.

2. Before jacking up the vehicle, apply wheel chocks or other
tire blocks to the wheels to prevent the vehicle from moving.
After jacking up the vehicle, support the vehicle weight with
safety stands at the points designated for proper lifting and
towing before working on the vehicle.

These operations should be done on a leve! surface.

3. When removing a heavy component such as the engine or
transaxle/transmission, take care not to lose your balance and
drop it. Also, do not allow it to hit against adjacent parts,
especially brake tube and brake master cylinder.

4. Before starting repairs which do not require battery power,

always turn off the ignition switch, then disconnect the —
ground cable from the battery to prevent accidental short
circuit.

5. To prevent serious burns, avoid contact with hot metal parts
such as the radiator, exhaust manifold, tail pipe and muffler.
Do not remove the radiator cap when the engine is hot.

.
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PRECAUTIONS

Seat cover

Fender cover
SGi1234

10.

11.

12.

13.

14.

15.

16.

17.

To prevent scratches and soiling, protect fenders, upholstery
and carpeting with appropriate covers before starting servic-
ing.

Take caution that keys, buckles or buttons on your person
do not scratch the paint.

_Clean all disassembled parts in the designated liquid or

solvent prior to inspection or assembly.

Replace oil seals, gaskets, packings, O-rings, locking washers,
cotter pins, self-locking nuts, etc. as instructed and discard
used ones.

Tapered roller bearings and needie bearings should bg re-
placed as a set of inner and outer races.

Arrange the disassembled parts in accordance with their
assembled locations and sequence.

Do not touch the terminals of electrical components which
utilize microcomputers such as electronic control units.
Static electrical charges stored in your body may damage
internal electronic components.

After disconnecting vacuum hose or air hose, attach tag
which indicates the proper connection to prevent incorrect
connection.

Use only the lubricants specified in the applicable section or
those indicated under ‘’Recommended Fuel and Lubricants”.
Use approved bonding agent, sealants or their equivalents
when required.

The use of the proper tools and recommended essential tools
should be used where specified for proper, safe and efficient
service repairs.

When effecting repairs on the fuel, oil, water, vacuum or

_exhaust systems, make certain to check all affected lines for

leaks.
Dispose of drained oil or the solvent used for cleaning parts
in an appropriate manner.
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PRECAUTIONS

SG1291

Clean floor

$G1290

Precautions for E.C.C.S. Engine

1.

3.

Before connecting or disconnecting E.C.C.S. harness connector
to or from any E.C.C.S. control unit, be sure to turn the
ignition switch to the “OFF" position and disconnect the
negative battery terminal. N A

Otherwise, there may be damage to control unit.

Before disconnecting pressurized fuel line from fuel pump to
injectors, be sure to release fuel pressure to elimi_'nate danger.
Be careful not to jar components such as control unit and air
flow meter.

' Precautions for a Catalyst

If a large amount of unburned fuel flows into the converter, the
converter temperature will be excessively high. To prevent this,
follow the procedure below.

Use unleaded gasoline only. Leaded gasoline will seriously
damage the catalytic converter.

When checking for ignition spark or measuring engine com-
pression, make tests quickly and only when necessary.

Do not run engine when the fuel tank level is low, otherwise
the engine may misfire causing damage to the converter.

Do not place the vehicle on inflammable material. Keep
inflammable material off the exhaust pipe.
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HOW TO USE THIS MANUAL

1. A QUICK REFERENCE INDEX, a black tab (e.g. 3] ) is provided on the first page. You can quickly
find the first page of each section by mating it to the section’s black tab.

2. THE CONTENTS are listed on the first page of each section.

3. THE TITLE is indicated on the upper portion of each page and shows the part or system.

4. THE PAGE NUMBER of each section consists of two letters, which designate the particular section, and
a number (e.g. “FA-5").

5. THE LARGE ILLUSTRATION is an exploded view {See below) and contains tightening torques, lubrica-
tion points and other information necessary to perform repairs.
The illustration should be used in reference to the service matters only. When ordering parts, refer to the
appropriate PARTS CATALOG.

° ”
Example Drive shaft L
Grease seal (ms.de)ﬁé
Pack seal lip with recommended
Knuckle
Spacer
Refer to S.D.S.
s s Grease seal {outside) 8
lip
Circlip Q ] Pack seal lip with recommended
Wheel bearing*
(inside) @%z>
’ (@ (@ . Disc rotor
Baffle plate / Water
Wheel bearing (outside)* /

*CAUTION: o
When replacing wheel bearing, replace [UJ 78- 157 (8 - 16, 58 - 116)
inner and outer wheel bearings at the To drive shaft
same time to prevent mix use of bear- Adjusting cap ) )
ings of different brands. (C: Nom kg-m, fr-ib)

Cotter pin Q SFA494

6. THE SMALL ILLUSTRATION shows the important steps such as inspection, use of special tools, knacks
of work and hidden or tricky steps which are not shown in the previous large illustration.
Assembly, inspection and adjustment procedures for the complicated units such as the automatic trans-
axle or transmission, etc. are presented in a step-by-step format where necessary.

7. The followings SYMBOLS AND ABBREVIATIONS are used:

M : Tightening Torque S.D.S.: Service Data and Specifications
B : Should be lubricated with grease. L.H., RH.: Left-Hand, Right-Hand
Unless otherwise indicated, use M/T: Manual Transaxie/Transmission
recommended multi-purpose grease. A/T: Automatic Transaxle/Transmission
Tool: Special Service Tools

. Should be lubricated with oil.
: Sealing point
: Checking point

XIE TS

Always replace when disassembled.
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HOW TO USE THIS MANUAL

8. The UNIT given in this manual are primarily expressed with the SI UNIT (International System of Unit),
and alternately expressed in the metric system and in the yard/pound system.

“Example”
Tightening torque
59.78 N.m (6.0 - 8.0 kg-m, 43 - 58 ft-Ib)

9. TROUBLE DIAGNOSES AND CORRECTIONS are included in sections dealing with complicated

components.
10. SERVICE DATA AND SPECIFICATIONS is contained at the end of each section for quick reference of

data.
11. The captions WARNING and CAUTION warn you of steps that must be followed to prevent personal

injury and/or damage to some part of the vehicle.
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HOW TO READ WIRING DIAGRAMS

‘WIRING DIAGRAM
Symbols used in WIRING DIAGRAM are shown below.

Example
—
POWER SUPPLY \
CONNECTOR ® This shows the igni-
This shows that these connectors are tion switch position
white 6 terminal connectors. in which the system
can be operated.
o See POWER SUPPLY
ROUTING in EL
section for the detailed
L wiring diagram.
BRANCH —
M/T model
@ e
N SWITCH
- = IGNITION SWITCH This shows that conti-
ACC or ON nuity exists between
? ? FUSE terminals @) and @,
G —4§ © RIS when the switch is
B3 ERERERRE BLOCK " turned to ON position.
A/T model i > ~
E L OFF| ON /
e Y 1
BERA & e M=
i e L 3 o)
G —§ I o] (8 4
8—5 8] B —? SWITCH
9 WIRE COLOR CODING )
= B  =Black BR = Brown
- & \ ggov W =White OR =Orange
™ : M/T model LOCATION NUMBER OUND /R  =Red P =Pink
. A/T model This number shows where the G. =Green PU =Purple
@ connector is located. See L =8lue GY =Gray
HARNESS LAYOUT in EL Y = Yellow SB = Sky Blue
section. The number is LG = Light Green
identical with the one in
When the wire color is striped, the base
ABBREVIATIONS HARNESS LAYOUT. color is given first, followed by the stripe
@ color as shown below:
Example: L/W = Blue with White Stripe
!
I: Instrument M:
L harness Main harness |
SGI1361




HOW TO READ WIRING DIAGRAMS

Normally open

—O\ o o

Normally closed

— P— ——_
SEL764E
Example
]
143 1
2 4
Connector symbol 2 - 3
' 4
Sl
Connector
SG1362
Exampie

Male terminal

=1

F—— Guide —

@—
Connector

Connector symbol

Female terminal
P
Guide — > )

Connector

Connector symbol

SG1363

SWITCH POSITIONS

Wiring diagram switches are shown with the vehicle in the
following condition:

e Ignition switch “OFF".

e Doors, hood and trunk lid/back door closed.

® Pedals are not depressed and parking brake is released.

CONNECTOR SYMBOLS _
e All connector symbols in wiring diagrams are shown from the

terminal side.

¢ Male and female terminals
Connector guides for male terminals are shown in black and
female terminals in white in wiring diagrams.
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HOW TO READ WIRING DIAGRAMS

Example
View from terminal side

[=]

Connector symbol

Single line

Direction mark

DIRECTION MARK

A direction mark is shown to clarify the side of connector
(terminal side or harness side). _

Direction marks are mainly used in the illustrations indicating
terminal inspection.

=
TS.

View from terminal side . . .TS.

e All connector symbols shown from the terminal side are
enclosed by a single line. : ' :
i H Connector symbol .
View from harness side = @ View from harness side . . . H.S.
AESEEEEE) HS
\CL L 1 I s
\~~4 Double lines e All connector symbols shown from the harness side are
enclosed by double lines.
Direction mark
Connector -
MULTIPLE SWITCH
The continuity of the multiple switch is identified in the switch
SG1364 chart in wiring diagrams.
Example
WIPER SWITCH
OFF|INT|LOJHI|WASH Continuity circuit of wiper switch
1 O SWITCH POSITION CONTINUITY CIRCUIT
—BIY— 2 1 10 OFF 3.4
— R==@I[D} 4@] @ 0|0|@ INT 3-4.5-6
—wie—B|E 1|s| |4 ol Lo 3-6
—uv—CiE}|I®]2] |5 0ol Hi 2.6
—_—B ® o lelo] O WASH 1-6
Y

Example: Wiper switch in LO position
Continuity circuit: Red wire — @ terminal — (3) terminal — Wiper switch (Q-9:

LO) — () terminal — @ terminal — Black wire

SG1365
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HOW TO READ WIRING DIAGRAMS

SUPER MULTIPLE JUNCTION (S.M.J.)

e The “S.M.J."” indicated in wiring diagrams is shown in a simplified form. The terminal arrangement
should therefore be referred to in the foldout at the end of the Service Manual.

e The foldout should be spread to read the entire wiring diagram.

“Example’’
STARTING SYSTEM STARTING SYSTEM SUPER MULTIPLE JUNCTION (S.M.J.)
Wiring Diagram
Terminal Arrangement
~—~——] Check
W T OFF 3 L
e
z . |
| : P
Q l:l Check
g ]
R —4-B1 LﬂE@
. B D0 48R /"’J
é
Super Multiple Junction
. : (S.M.J.)
§—R———— L
| [
Sl aile]c1[D1E1][F1]o G1[F1]e1|{ p1|c1]s1lat
Refer to last page A282|c2[ ~E2|F2|G2 G2|F2le 2 oz lc2lB2/a2
(Foldout page). A3[B3[C3 E3|F3|G3 G3|F3JE3 C3|83|A3
¢ R B1 L— ik FaGel . Gd|F4 Bdlad
' ' A5 |B 5 F5[G5 G5|F5 B5|A5
+—s8 DO BR—— A6|B 6 O F6IG6 G6|F6 B6(A6
{Main harness) :’Instrur)nent A7IB 7 F71G7 G7|F7 B7|A7
arness AgBs|cs~—e8F 8/c8 Gelrsles cslss|as
AglBolcol " lEo|Folce Go|r9le 9]—colBs|ag
Aofgolco|oo [Eo[FolGo Golroleo] pp [colsojao
) L8R}
Z B (Instrument harness)

{Main harness)

SELB6S3F
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IDENTIFICATION INFORMATION

Model Variation

Engine CA16DE
Transaxle
RS5F31A
Destination Body
Australia Coupe KEN13GFEM
Prefix and suffix designations
K E N13 _G__ F M
K : Coupe ]_ —[———M : Australia
E : CA16DE engine E : E.F.l.engine
O : R.H.drive F : bB-speed manual transaxle
G : Grade

Note: [ means no indication.

GI-11




IDENTIFICATION INFORMATION o

Identification. Number

Vehicle serial numbe
{Chassis number)

. Tire placard (affixed on the glove box lid)
Vehicle identification plate

SGl486
VEHICLE IDENTIFICATION NUMBER (Chassis number)
{Prefix and suffix designations)
K E NI1I3 — XXXXXX A
T
K : Coupe T Vehicle serial number
E : CA16DE engine Model

Gl-12 ;



IDENTIFICATION INFORMATION
Identification Number (Cont’d)

IDENTIFICATION PLATE

NISSAN MOTOR CO., LTD. JAPAN
TYPE
B X o A
CHASSIS NO.
NO. DE CHASIS é
MODEL .
MODELO A 1 Type
35— COLOR TRIM 2 Vehicle identification number
O } 1) 5 COLOR GUARNICION VN & O (Chassis number)
X .- ENGINE 3 Model
cC
<> MOTOR & A 4 Body color code
3y i3 > TRANS, AXLE A 5 Trim color code
72 2 TRANS, EJE . 6 Engine model
I}% Emm 7 Engine displacement
A 8 - Transaxle model
L BEBBEK S waoe v saean ) 9 Axie model

SGI316

ENGINE SERIAL NUMBER

CA16DE engine

GI-13




IDENTIFICATION INFORMATION

Dimensions
Item
Overall length mm (in) 4,230 (166.5)
Overall width mm {in) 1,680 {66.1)
Overall height mm (in) 1,295 (51.0)
Ground clearance mm {in) 140 (5.5)
Front tread mm (in) 1,425 (56.1)
1,435 (56.5)*
Rear tread mm (in) 1,425 (56.1)
1,435 (66.5)*
Wheelbase mm (in}) 2,430 (95.7)
*Model equipped with aluminum wheels
Wheels & Tires
Conventional tire Spare tire
Road wheel Type Steel Aluminum Steal
Size/offset 5-1/2J3x14/45 6-JJx14/40 4Tx14/40
mm {in) (1.77) {1.57)* (157)
Tire Type Tubeless, steel radial Tubeless, bias
Size 195/60R14 85H T115/70D14

*Option

Gl-14



RECOMMENDED FUEL AND LUBRICANTS

Fuel and Lubricants

Capacity (Approximate) Recommended fuel
and lubricants

Imp measure Liter

Unleaded gasoline with

Fuel 11 gal 50 an octane rating of at
least RON 90
Engine oil (Refill)
With oil filter 3-3/8 gt 38
API SE or SF*
Without oil filter 3qt 3.4
Cooling system 4-7/8 at 5.6
(Reservoir tank included) :-ELhC
thylene glycol bas
Reservoir tank 1/2 qt 0.6 viene gy )
Manual transaxie a3/apt 27  APIGL4®
gear oil
Power steering fluid 3/4 qt 09  Type DEXRON®
. DOT3
Brake fluid - =~ (US FMVSS No. 116)
NLGI No.2

Multi-purpose grease - - {Lithium soap base)

*. For further details, see “’Recommended SAE viscosity number’’.
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RECOMMENDED FUEL AND LUBRICANTS

SAE Viscoéity Number

Outside Temperature Range
Anticipated Before Next Oil Change
GASOLINE ENGINE OIL
°c_°F
AU
+40] I - ——————— - —~- —~J©
g
=] L
HEE
= !
('3}
+15} 69 |- ——— - ; §
<| |o
o]|}+32 I
1P 13 2
m -
-10{||+14 }-- 2t ———J
n
-20ill-4 - 4 k -
-30| {22} - -
@ \ * Not recommended
N\ / for sustained high
speed driving
T10005

For cold and warm areas:

10W-30 is preferable for ambient temperatures
above —20°C (—4°F).

For hot areas:

20W-40 and 20W-50 are suitable.

Outside Temperature Range
Anticipated Before Next Oil Change

GEAR OIL

90
+40|} +104F — — — — —_——

+30(]{+86 }- — — 4 4

+10|]] +50 + <4 4 4 4 +

140

e

—wollj+1akd F4 FH{ =

75W 80W 75W-90

\ @ / 80W-80

WA A A YA ez

T10003

e 80W-90 is preferable if the ambient tempera-

ture is below 40°C (104°F).

Gl-16
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LIFTING POINTS AND TOW TRUCK TOWING

WARNING:

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

b. Place wheel chocks at both front and back of the wheel which is diagonally opposite the jack position.
Example: If the jack is positioned at the L.H. front wheel, place wheel chocks at R.H. rear wheel.

Pantograph Jack

\\_/

sGi154
Garage Jack and Safety Stand
CAUTION:
e Place a wooden or rubber block between safety stand and vehicle body when the supporting body is flat.
Rear towing hooks
SG1473
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LIFTING POINTS AND TOW TRUCK TOWING

2-pole Lift

WARNING:
When Iifting‘*«,the vehicle, open the lift arms as wide as possible and ensure that the front and rear of the

vehicle are well balanced.
e lift arm, do not allow the arm to contact the brake tubes and fuel lines.

Note: Lift-up
points are the
@) same as
Q O pantograph jack
points.

Put the sill in the slit of the lift pad to prevent the sill from
Lift pad  deforming. if the pad does not have the slit, prepare a suitable
attachment with slit.

SGla48

Gl-18



LIFTING POINTS AND TOW TRUCK TOWING

Tow Truck Towing

CAUTION:

e All applicable laws and local laws regarding the towing opera-
tion must be obeyed.

o |t is necessary to use proper towing equipment to avoid
possible damage to the vehicle during towing operation.
Towing should be done in accordance with Towing Procedure
Manual.

e Attach safety chains for all towing.

¢ When towing, make sure that the transmission, steering
system and power train are in good order. If any unit is dam- -
aged, a dolly must be used.

e When towing with the front wheels on the ground:

Turn the ignition key to the “OFF" position and secure
the steering wheel in a straightahead position with a rope
or similar device. Never place the ignition key in the “LOCK"”
position, This will resuit in damage to the steering lock

mechanism.
Move the gearshift lever to the neutral (’“N’’ position).

When towing with the rear wheels on the ground, release
the parking brake .

NISSAN recommends that vehicle be towed with the driving
(front) wheels off the ground as illustrated.

TOWING POINT

e Never tow the vehicle using only the towing hooks. Use
proper towing equipment when towing. Otherwise, the
vehicle body will be damaged.

e Always pull the cable straight out from the vehicle. Never
pull on the hook at a sideways angle.

Towing
hook

- 4
\\ fTowin—g' hook
- N sGl1474
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TIGHTENING TORQUE OF STANDARD BOLTS

' Tightening torque
Grade Bolt or nut size | . Bolt or*nut Pitch mm
diameter™ mm N-m kg-m ft-Ib
M6 6.0 1.0 3-4 03-04 22-29
1.25 8-11 08-1.1 58-8.0
M8 8.0
1.0 8-11 08-1.1 58-8.0
: 1.5 16 - 22 16-2.2 12-16
aT M10 10.0
1.25 16 - 22 1.6-2.2 12-16
1.75 26 - 36 2.7 -3.7 20-27
M12 120
1.25 30-40 3.1-41 22-30
M14 14.0 1.8 46 - 62 47 -63 34 -46
M6 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 26-36 19-26
7T M10 10.0
1.25 26 - 36 2.7-37 20 -27
1.75 45 - 61 46-6.2 33-45
M12 12.0
1.25 50 - 68 5.1-69 37-50
M14 14.0 1.5 76 - 103 7.7-105 56 - 76
M6 6.0 1.0 8-11 08-1.1 58-8.0
1.25 19-25 19-25 14-18
M8 8.0
1.0 20 -27 20-28 14-20
1.5 36 - 50 3.7-5.1 27 - 37
9T M10 10.0
1.26 39 - 51 40-5.2 29 - 38
1.75% 65 - 88 6.6-9.0 48 - 65
M12 12.0
1.25 72 -97 73-99 63-72
M14 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 foliowing
marks embossed on the bolt head.

*

: Nominal diameter

Grade Mark

4T 4 i 8

s | ’ [ Nominal diameter of bolt threads (Unit: mm)
L USROS 9 Metric screw threads
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PREPARATION

*Special tool or commercial equivalent

SPECIAL SERVICE TOOLS

Engine
Tool number Description application
Tool name
CA
KV10105900* Removing oil filter
Qil filter cap wrench
X
EG17650301 >
Radiator cap tester :
adapter @ r X
COMMERCIAL SERVICE TOOL
Engine
Tool name Description application
CA
Spark plug wrench Wrench with a magnet
to hold spark plug
16 mm ‘ .
(0.63 in) ‘ X
[

SEM294A
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PRE-DELIVERY INSPECTION ITEMS

‘Shown below are Pre-delivery Inspection Items required for the new vehicle. It is recommended that neces-

sary items other than those listed here be added, paying due regard to the conditions in each country.

ltems marked with (X ]are applicable on this model.

UNDER HOOD — engine off

[XJRadiator coolant level and coolant hose connec-
tions for leaks

[XIBattery fluid level, specific gravity and conditions
of battery terminals

[XDrive belts tension

Fuel filter for water or dusts, and fuel lines and
connections for leaks

Engine oil level and oil leaks

Clutch and brake reservoir fluid level and fluid
lines for leaks

[XJWindshield and rear window washer and headlamp
cleaner reservoir fluid level

[ Jinjection pump oil level (Diesel only ... if applicable) ‘

[XJPower steering reservoir fluid level and hose con-
nections for leaks

ON INSIDE AND OUTSIDE

[X]Remove front spring/strut spacer (If applicable)

[X]Operation of all instruments, gauges, lights-and
accessories

[X]Operation of horn(s), wiper and washer

[X]steering lock for operation

[X}Check air conditioner for gas leaks

[X)Front and rear seats, and seat belts for operation

[XJAIl moldings, trims and fittings for fit and align-
ment

[XTJAll windows for operation and alignment

[ XJHood, trunk lid, door panels for fit and alignment

Latches, keys and locks for operation

[XJWeatherstrips for adhesion and fit

[ X JHeadlamp aiming

[ X]Tighten wheel nuts (Inc. inner nuts if applicable)

[ X]Tire pressure (inc. spare tire)

[XJCheck front wheels for toe-in

[ Jinstall clock/voltmeter/room lamp fuse (if applica-
ble)

[_Jinstall deodorizing filter to air purifier (If applicable)

[ JRemove wiper blade protectors (If applicable)

UNDER BODY

[ XManual transmission/transaxle, transfer and differ-
ential gear oil level '

[X]Brake and fuel lines and oil/fluid reservoirs for
leaks

[XTTighten bolts and nuts of steering linkage and
gear box, suspension, propeller shafts and drive
shafts

[_]Tighten rear body bolts and nuts (Models with
wooden bed only)

ROAD TEST"

[ X]Ciutch operation

[XJParking brake operation

[ XJservice brake operation

[ JAutomatic transmission/transaxle shift timing and
kickdown

[X]]steering control and returnability

[XJEngine performance

[XJSqueaks and rattles

ENGINE OPERATING AND HOT

Adjust idle mixture and speed

DAutomatic transmission/transaxle fluid level
E]Engine idling and stop knob operation (Diesel only)

FINAL INSPECTION

[Xinstall necessary parts (outside mirror, wheel cov-
ers, seat belts, mat, carpet or mud flaps)

lnspect for interior and exterior metal and paint
damage >

[ X]Check for spare tire, jack, tools, (wheel chock},
and literature

X Jwash, clean interior and exterior

MA-3




- MAINTENANCE SCHEDULE

The following tables show the normal maintenance schedule. Depending upon weather and atmospheric
conditions, varying road surfaces, individual driving habits and vehicle usage, additional or more frequent
maintenance may be required.

Periodic maintenance beyond the last period shown on the tables requires similar maintenance.

MAINTENANCE OPERATION MAINTENANCE INTERVAL

P_eriodic maintenance.should be pt’trformed Number of kil?mefers in thousands 1 10 20 30 40 50 60 70 80 Reference page

either at number of kilometers (miles) or {Number of miles in thousands) (0.6) (8) (12) (18) (24) (30} (36) (42) (48)

months, whichever comes first. Number of months - 6 12 18 24 30 36 42 48
EMISSION CONTROL MAINTENANCE Underhood and under vehicle
Check drive belts for cracks, fraying, wear & tension X X MA€
Change engine oil & oil filters X X X X X X X X MA-10
Change engine coolant {L.L.C.} X X MA-8
Check cooling system ’ X X X X  MA-9
Replace fuel filters X X MA-7
Check fuel lines X X MA-7
Replace air cleaner filter (Viscous paper type)* X X MA-7
Replace spark plugs (PLATINUM-TIPPED type) Every 100,000 km (60,000 miles) MA-11
Check vapor lines X X MA-7
Check exhaust gas sensor X X MA-13
Replace timing belt Every 100,000 km (60,000 miles) MA-13
CHASSIS AND BODY MAINTENANCE Underhood
Check brake fluid level & for leaks X X X X X X X X MA-25
Change brake fluid* X X MA-25
Check brake booster vacuum hoses, connections & check valve . X X MA-25
Check power steering fluid & lines X X X X MA-33

Under vehicle

Check brake, ctutch & exhaust systems for proper attachment, leaks, cracks, chafing,
abrasion, deterioration, etc.

X X X X X X X X MA-18,25

Check oil level in manual transaxle X X X X  MA-18

Check steering gear & linkage, axle & suspension parts, & drive shafts for

X X X X -

damaged, loose & missing parts & lubricationx X MA-19, 23,33
Outside and inside

Check wheel atignment. If necessary, rotate & balance wheels X X X X MA-20

Check brake pads, disc & other brake components for wear, deterioration & leaks* X X X X X X X X MA-26

Check brake linings, drums & other brake components for wear, deterioration & leaks* X X X X MA-26

Lubricate locks, hinges & hood latch* X X X X MA-34

Check seat belts, buckies, retractors, anchors & adjuster X X X X MA-34

Check foot brake, parking brake & clutch for free play stroke & operation X X X X MA-18,27

NOTE: (1) Maintenance items with “’*“ should be performed more frequently according to “Maintenance under severe driving conditions"”.
Check: Check. Correct or replace if necessary.
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MAINTENANCE SCHEDULE

MAINTENANCE UNDER SEVERE DRIVING CONDITIONS

The maintenance intervals shown on the preceding pages are for normal operating conditions. If the vehicle
is mainly operated under severe driving conditions as shown below, more frequent maintenance must be per-
formed on the following items as shown in the table.

Severe driving conditions

A — Driving under dusty conditions
B — Driving repeatedly short distances
C — Towinga trailer
D — Extensive idling
E — Driving in extremely adverse weather conditions or in areas where ambient temperatures are either
extremely low or extremely high
F — Driving in high humidity areas or in mountainous areas
G — Driving in areas using salt or other corrosive materials
H — Driving on rough and/or muddy roads or in the desert
Driving Maintenance Maintenance Maintenance Reference
condition item operation interval page
A . Air cleaner filter Replace More frequently MA-7
ABCD. . . . Engine oil and oil filter Replace Every 5,000 km MA-10
(3,000 miles) or 3 months :
A E . . . Fuel filter Replace Every 20,000 km (12,000
miles} or 12 months MA-7
F . . Brake fluid Replace Every 20,000 km (12,000
miles) or 12 months MA-25
c . Manual transaxle oil Replace Every 40,000 km (24,000 MA-18
miles) or 24 months -
G H Steering gear & linkage, axle & Check Every 10,000 km
suspension parts & drive shafts (6,000 miles) or 6 months MA-19, 23, 33
A Cc G H Brake pads, discs & other brake Check Every 5,000 km
components {3,000 miles) or 3 months MA-26
A c G H Brake linings, drums & other brake Check Every 10,000 km
components {6,000 miles) or 6 months MA-26
G . Lock, hinge & hood latch Lubricate Every 5,000 km
MA-34

(3,000 miles) or 3 months

Maintenance operation: Check = Check. Correct or replace if necessary.
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ENGINE MAINTENANCE

Water pump puliey

P/S oit
pump puliey

Crank pulley
SMA4978B

Drive Belts Inspection

1. Inspect for cracks, fraying, wear or oil adhesion. If necessary,
replace with new one.

2. Inspect drive belt deflections by pushing on the belt midway
between pulleys.

Inspect drive belt deflections when engine is cold. If engine is

hot, check deflections in 30 minutes or more.

Adijust if belt deflections exceed the limit.

Belt deflection:

Power steering equipped model (Without air conditioner)
Unit: mm (in)

Used belt deflection Set deflection
Limit Adjust deflection of new belt
6-8 5-7
Alternator 12(047) (0.24-031) | (0.20-0.28)
Power steering 7-9 - 6-8
. 4
oil pump 12.5(0.492) (0.28 - 0.35) (0.24 - 0.31)

Applied pushing force: 98 N (10 kg, 22 Ib)

Alternator pulley

Water pump
pulley

P/S oil
pump pulley
Crank pulley

<

Idler pulley

SMA498B A/C compressor pulley

Air conditioner & power steering equipped model
Unit: mm (in)

Used belt deflection Set deflection

Limit Adjust deflection| ©f new belt

Alternator 10,039 (0.23 : é.zs) (0.23 : ;.28)
Zi(;v;irr::ermg 125 10492) (0.2; : 3.35) (0.22 : 3.31)
g:ncporzsdsi:roner 610.24) (0.13 : 3.16) (0.12 : 3.16)

Applied pushing force: 98 N (10 kg, 22 Ib)
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>

SMABS803A

bt

o— 3 mm (0.12 in)

D)

SMAS804A

Replacing Air Cleaner Filter

The viscous paper type air cleaner filter does not require any
cleaning operation between renewals.

Vaper Line Inspection

1. Visually inspect vapor lines for proper attachment, cracks,
damage, loose connections, chafing and deterioration.

2. Inspect vacuum relief valve of fuel tank filter cap for clog-
ging, sticking, etc.

Fuel Line Inspection

Inspect fuel lines and tank for proper attachment, leaks, cracks,
damage, loose connections, chafing and deterioration.

If necessary, repair or replace faulty parts.

Before replace faulty parts, release fuel pressure from fuel line to
eliminate danger.

Refer to Fuel Filter Replacement.

CAUTION:
a. Do not reuse fuel hose clamps after loosening.
b. Tighten high-pressure rubber hose clamp so that clamp end is
3 mm (0.12 in) from hose end.
Tightening torque specifications are the same for all rubber
hose clamps.
[0 : Fuel hose clamps
1.0-15Nm
(0.10 - 0.15 kg-m, 0.7 - 1.1 ft-Ib)
Ensure that screw does not contact adjacent parts.
Fuel Filter Replacement
WARNING:
Before removing fuel filter, release fuel pressure from fuel line to
eliminate danger.
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s A

Fluel pump fuse
’

SMA670B

SMA7998B

SMAS5438

SMAE758B

Radiator

INRRENRRERERNRNEERARNRRRRRNED
TOTTTITTATITTIT T TTT
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IERRRERRRRRREEERRERRERNEE Py ool

Fuel Filter Replacement (Cont'd)

® e oM

Remove fuse for fuel pump.

Start engine.

After engine stalls, crank engine two or three times to make
sure that fuel pressure is released.

Turn ignition switch off and install fuse for fuel pump.

Loosen fuel hose clamps.

Replace fuel filter.

Do not reuse fuel hose clamps.

Be careful not to spill fuel in engine compartment. Place a rag
to absorb fuel.

Use high-pressure type fuel filter. Do not use a synthetic
resinous fuel filter.

Changing Engine Coolant

WARNING:

To avoid the danger of being scalded, never attempt to change
the coolant when the engine is hot.

1.

Move heater “TEMP’" control lever all the way to “HOT’’
position.

Open drain cock at the bottom side of radiator, and remove
radiator cap.

Close drain cock and fill radiator with water.

Warm up engine and repeat steps 2, 3 and 4 one or two times
to drain old coolant.

Fill radiator with coolant up to filler opening.
Follow instructions attached to anti-freeze container for
mixing ratio of anti-freeze to water.
Coolant capacity (Reservoir tank included):
Approx. 5.62 (4-7/8 Imp qt)

Pour coolant through coolant filler neck slowly to allow air in
system to escape.
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MAX.

MIN.

SMA412B

SLC613

SMASSO0A

Changing Engine Coolant (Cont’d)
6. Fill reservoir tank up to “MAX" level.
Reservoir tank capacity (“MAX" level):
0.62 (1/2 Imp qt).
7. Run the engine at approximately 2,000 rpm for about one
minute.
8. Stop engine and cool it down, then refill radiator and reser-
voir tank.

Checking Cooling System

CHECKING HOSES

Check hoses for proper attachment, leaks, cracks, damage, loose
connections, chafing and deterioration.

CHECKING RADIATOR CAP
Apply pressure to radiator cap by means of a cap tester to see if
it is satisfactory.
Radiator cap relief pressure:
78 - 98 kPa

(0.8 - 1.0 kg/cm?, 11 - 14 psi)

CHECKING COOLING SYSTEM FOR LEAKS
Apply pressure to the cooling system by means of a tester to
check for leakage. '
Testing pressure:
157 kPa (1.6 kg/cm?, 23 psi)
CAUTION:
Higher than the specified pressure may cause radiator damage.
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N Remove

SMAB564B

Changing Engine Oil
WARNING:
Be careful not to burn yourself, as engine oil is hot.
1. Warm up engine, and check for oil leakage from engine
components.
2. Remove oil filter cap and drain plug.
3. Drain oil and refill with new engine oil.
Oil capacity (Approximately):
Unit: £ (imp at}

Refill oil to
“H’* level.
Do not overfill,

SMA6728

KV 10105900 or
suitable tool

SMA1678

SMAO010

With oil filter change 3.8 (3-3/8)

Without oil filter change 3.4 (3)

CAUTION:
a. Be sure to clean drain plug and install with new washer.
@ : Drain plug
29 - 39 N-m (3.0 - 4.0 kg-m, 22 - 29 ft-Ib)
b. Use recommended engine oil.
Refer to Gl section.

4. Check oil level.

5. Start engine. Check area around drain plug and oil filter for
any sign of oil leakage.

6. Run engine for a few minutes, then turn it off. After several
minutes, check oil level.

Oil Filter Replacement

1. Remove oil filter with Tool.
WARNING:
Be careful not to burn yourself, as engine and engine oil are hot.

2. Before installing new oil filter, wipe clean oil filter mounting
surface on cylinder block, and smear a little engine oil on
rubber seal of oil filter.
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2/3ofa turn

SMA2298
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Ornament co' SEMS97B

Igmtlon coil bracket
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l
\
vl p_.
‘% AB=]) Z PIET |
4D N_V Cpiozo4
Wrench with a magnet
O to hold spark plug
16 mm
(0.63 in)

SEM294A

Oil Filter Replacement (Cont’d)
3. Screw oil filter on until a slight resistance is felt, then tighten
an additional 2/3 turn, or more.

4. Add engine oil.
Refer to Changing Engine Oil.

b

Spark Plug Replacement

1. Disconnect air hose.

2. Remove air duct.

3. Remove ornament cover.

Acceleration wire does not need removing.

4. Disconnect harness connector between ignition coil and
power transistor.

5. Remove ignition coil bracket fixing bolts and pull out this
bracket with ignition coils.

6. Remove spark plugs with suitable spark plug wrench.
Spark plug (Platinum-tipped type):
Standard type: PFR6A-11
Hot type: PFRBA-11
Cold type: PFR7A-11
O] : 20-29 N-m(2-3kgm, 14-22 ft-1b)
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Spark Plug Replacement (Cont’'d)

® Checking and adjusting plug gap are not required between
renewals.
e Do not use a wire brush for cleaning.
e If plug tip is covered with carbon, spark plug cleaner may be
used.
Cleaner air pressure:
Less than 588 kPa (6 kg/cm?, 85 psi)
Cleaning time: '
Less than 20 seconds

S lines SMA6738
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Checking procedure

3
2.\ 8
N 7
~ “Z

15 %5
0~ S

X1000 r/min 6

SMA4068

*e Make sure that diagnostic mode
is mode I or mode II.

® Make sure that diagnostic mode
selector is turned fully counter-
clockwise.
Refer to SELF-DIAGNOSIS in
EF & EC section,

Checking Exhaust Gas Sensor

( INSPECTION START )

I

h 4

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

of gauge.

l

v

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

l

h 4

*Make sure that inspection lamp (Green
LED) on control unit goes on and off more
than 9 times during 10 seconds, at 2,000
rpm under no-ioad.

O.K.

v

SEF332D

N.G.

v

INSPECTION END )

hose

( Upper radiator

SEM600B

SEM5148

Check and adjustment should be made by
referring to MIXTURE RATIO FEEDBACK

Timing Belt Replacement

1. Drain coolant.
2. Remove upper radiator hose.

3. Remove right side under cover.

4. Remove drive belts for power steering pump, compressor and

alternator.
5. Remove water pump pulley.

MA-13
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ENGINE MAINTENANCE

SEM6018

SEME028B

Front upper
timing belt cover

Timing Belt Replacement (Cont’d)

6. Remove crank angle sensor.
Put aligning mark on crank angle sensor and timing belt cover.

7. Support or hang the engine.

8. Remove engine mount bracket.

9. Remove front upper timing belt cover.

10. Align timing marks on crank pulley sprockets.
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ENGINE MAINTENANCE

Timing Belt Replacement (Cont’d)

11. Remove crankshaft pulley.
12. Remove front lower timing belt cover.

Front lower
timing belt cover

SEMS5998B

QM \)?2&‘ \>\®v_©> 7| 13.Loosen te-nsi.oner pulley nut to loosen timing belt.
7 | QQ‘/ 14. Remove timing belt.
- ’\—9/%\". N ¥/

After remdving timing belt, do not rotate crankshaft and
camshaft separately, because valves will hit piston heads.

//.SEM574B

15. Install crankshaft sprocket with sprocket plate.

J=|

Front sprocket plate Rear sprocket plate
SEM5768

16. Confirm that No. 1 cylinder is set at T.D.C. on its compres-
sion stroke.

=

SEM5188B
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Timing Belt Replacement (Cont’d)

24, Install engine mount bracket.
25. Install crank angle sensor and water pump pulley.
Align marks on crank angle sensor and front cover that were
marked when crank angle sensor was removed.
Crank angle sensor:
[ : 7-8N.m(0.7-0.8 kg-m, 5.1- 5.8 ft-Ib)
26. Install drive belts.
Refer to Drive Belt Inspection.
27. Install upper radiator hose and refill coolant.
Refer to Changing Engine Coolant.
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Timing Belt Replacement (Cont’d)

17. Install timing belt.
Align timing marks on timing belt and sprockets.

SEM5198B

18. Loosen tensioner pulley nut.
19. Install lower timing belt cover.
Lower cover bolt:
T : 3-5N.m(0.3-0.5kg-m,2.2- 3.6 ft-Ib)
20. Install crankshaft pulley with washer.
© : 142-152N.m
(14.5 - 15.5 kg-m, 105 - 112 ft-lb)

21. Rotate crankshaft clockwise 2 turns completely.

22. Tighten tensioner pulley nut.
O : 22-29N-m(2.2-3.0 kg-m, 16 - 22 ft-lb)

~ 23. Install upper timing belt covers.

Upper cover bolt:
@ . 7-8N-m(0.7-0.8kg-m,5.1-5.8 ft-Ib)

©)

L: long tﬁ\
S: short bolt=__

No mark: middie bolt

SEM783B
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SMA211A

Floor carpet

Dash
insulator

Melt sheet

Dash lower panel
SMAB546B

|

|
|

Fill to this level |

Fitler plug

SMA144A

Drain plug E J

SMA145A

Checking Exhaust System -
Check exhaust pipes, muffler and mounting for proper attach-

ment, leaks, cracks, damage, loose connections, chafing and
deterioration. ‘

Checking Clutch Pedal Operation
Check clutch pedal height and free travel, and ensure it operates
smoothly.
Pedal height “H"": -
175 - 185 mm (6.89 - 7.28 in)
Pedal free travel “A’":

12.5-17.5 mm (0.492 - 0.689 in)
IT necessary, adjust clutch pedal height and free travel.
Refer to section CL.

Checking Clutch System
Check cable and links for improper attachment, chafing, wear
and deterioration.

Checking M/T Oil Level

Never start engine while checking oil level. *
1. Check for oil leaks.

2. Check oil level.

Changing M/T Oil
Oil capacity:
2.7 liters (4-3/4 1mp pt)

© : Drain plug
25 -34 N.m (2.5 - 3.5 kg-m, 18 - 25 ft-lb)
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Filler plug

SMA146A

~ Changing M/T Oil (Cont’d)
© : Filler plug
25 - 34 N-m (2.5 - 3.5 kg-m, 18 - 25 ft-Ib)

Checking Front Axle and Front Suspension Parts
e Check front axle and front suspension parts for looseness,

cracks, wear or other damage.
{1) Shake each front wheel.

{2) Make sure that cotter pin is inserted.
(3) Retighten all nuts and bolts to the specified torque.
Tightening torque: Refer to section FA.

e Check strut (shock absorber) for oil jeakage or other damage.
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Checking Front Axle and Front Suspension
Parts (Cont’'d) ‘

® Check suspension ball joint for grease leakage and bal! joint
dust cover for cracks or other damage.

SFA101A

Checking Front Wheel Alignment
Before checking front wheel alignment, be sure to make a pre-
liminary inspection.

PRELIMINARY INSPECTION
® Check tires for wear and proper inflation.
e Check wheel runout.
Lateral runout (Total indicator reading):
1.0 mm (0.039 in) or less

Check front wheel! bearings for looseness.

Check front suspenision for looseness.

Check steering linkage for looseness.

Check that front shock absorbers work properly.

Check vehicle posture (Uniaden):

“Unladen”

Fuel, radiator coolant and engine oil full. Spare tire, jack,
hand tools and mats in designated positions.

CAMBER, CASTER AND KINGPIN INCLINATION

e Caster and kingpin inclination are preset at factory and
cannot be adjusted. If the caster and kingpin inclination are
not within specification, inspect and replace any damaged
or worn front suspension parts.

e Measure camber, caster and kingpin inclination of both
right and ieft wheels with a suitable alignment gauge and
adjust in accordance with the following procedures.

SFA894
Kingpin inclination (Unladen): '
13°40' - 15°10°
in'clii'lif”a'tion
SFA102A .
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SFA103A

SFA104A

SFA105A

Fiat portion

SFA106A

SMA123

Checking Front Wheel Alignment (Cont’d)
Caster (Unladen): 1°10’ - 2°40’

Camber (Unladen): —1°15’ to 0°15’

If camber is not within specification, adjust by turning the
adjusting pin.
(1) Remove the adjusting pin.
Adjusting pin is factory-installed with the flat side facing
down.

(2) Install adjusting pin with the flat side facing up.

(3) Turn the adjusting pin to adjust.
Camber changes about 15 with each graduation of the
adjusting pin.

(4) Tighten to the specified torque.

G : 98-118 N-m (10.0 - 12.0 kg-m, 72 - 87 ft-lb)

TOE-IN
1. Mark a base line across tread.

After lowering front of vehicle, move it up and down to elimi-
nate friction, and set steering wheel in straight ahead position.
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Lines parallel to
center line of body

SFA107A

SST746A

Front

A: Inside
B: Outside

SFA898

Checking Front Wheel Alignment (Cont’d)
2. Measure toe-in.
Measure distance ‘A" and “B’’ at the same height as hub center.
Toe-in (Unladen):
A —-B: —1to 1 mm (-0.04 t0 0.04 in)
260: —6’ to 6’ (Total toe-in)

3. Adjust toe-in by varying length of steering tie-rods.

Length “2” must be 25 mm (0.98 in) or mare.
Make sure that tie-rods are the same length.
Tie-rod length ‘L ""-reference data:
176 mm (6.93 in)

4. Tighten to the specified torque.
[0 : 37-46N-m (3.8-4.7 kg-m, 27 - 34 ft-Ib)

FRONT WHEEL TURNING ANGLE
1. Set wheels in straight ahead position and then move vehicle

forward until front wheels rest on turning radius gauge
properly.

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

Wheel turning angle

Inside wheel: A 36° - 39°
Full turns
Outside wheel: B 30°
. Inside wheel: A 22°24°
Toe-out turn {at 20°)
Outside wheel: B 20°
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SFA108A

SMAS25A

Checking Drive Shafts Boots

e Check drive shaft boots for clamp looseness, damage or
grease leakage.

Checking Rear Axle and Rear Suspension Parts

e Check axle and suspension parts for looseness, wear or

damage.
(1) Shake each rear wheel.

(2) Retighten all nuts and bolts to the specified torque.
Tightening torque: Refer to section RA.

SRAB42

SMA113

(3) Check strut (shock absorber) for oil leakage or other damage.
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Base line

SMA123

Lines parailel to
center line of body

SFA234A 6

. Adjusting pin
o Il g P!

Rear parallel link

SRA843

Checking Rear Wheel Alignment
PRELIMINARY INSPECTION

Make following checks. Adjust, repair or replace if necessary.
o Check tires for wear and proper inflation.
o Check rear wheel bearings for looseness.
e Check wheel runout. »
Lateral runout (Total indicator reading):

1.0 mm (0.039 in) or less
e Check if rear strut {shock absorber) works properly.
® Check rear axle and rear suspension parts for iooseness.

Check vehicle posture {Unladen).
““Unladen”:

Fuel tank, radiator and engine oil full. Spare tire, jack, hand
tools and mats in designated positions.
CAMBER
Camber is preset at factory and cannot be adjusted.
Camber: —2°00’ to —0°30’

TOE-IN

1. Mark a base line across tread.

After lowering rear of vehicle, move it up and down to elimi-
nate friction.

2. Measure toe-in.
Measure distance “A™ and “B"” at the same height as hub center.

Toe-in:
A—-B: -151t025 mm(—0.059 to 0.098 in)
20 : -9’ to 15’

3. Adjust toe-in by turning toe adjusting pins.
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Suspension R.H.

Toe-out

Toe-in  Toe-in

Front view on vehicle

Suspension L.H.

Stopper plate

Toe-out

SRA844

I SBR991

SMA158A

SB8R992

Checking Rear Wheel Alignment (Cont’d)
One graduation on toe adjusting pin makes about 2 mm (0.08 in)
variance (one wheel) at base line.

4. Tighten to the specified torque. -
O : 98-118 N.m (10.0 - 12.0 kg-m, 72 - 87 ft-Ib)

Checking Brake Fluid Level and for Leaks

If fluid level is extremely low, check brake system for leaks.

Checking Brake System
Check brake fluid lines and parking brake cables for proper

attachment, leaks, chafing, abrasion, deterioration, etc.

Changing Brake Fluid
1. Drain brake fluid from each air bleeder valve.
2. Refill until new brake fluid comes out from each air bleeder
valve.
Use same procedure as in bleeding hydraulic system to refill
brake fluid.
Refer to section BR.
e Refill with recommended brake fluid “DOT 3".
o Do not reuse drained brake fluid.
e Be careful not to splash brake fluid on painted areas.
Checking Brake Booster Vacuum Hoses,
Connections and Check Valve

Check vacuum lines, connections and check valve for proper
attachment, air tightness, chafing and deterioration. '
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Checking Disc Brake
»@ Check condition of disc brake components.
J,

v ROTOR
Check condition and thickness.
Minimum thickness: 16.0 mm (0.630 in)

SMA260A
' CALIPER

Check operation and leakage.

SMA922A
PAD
Check wear or damage.

Minimum thickness “A”’: 2.0 mm (0.079 in)
L |
@\‘)

SMA364A

Checking Drum Brake

Check condition of drum brake components.

WHEEL CYLINDER
Check operation and ieakage.

DRUM
Check condition of inner surface.
Drum repair limit (Inner diameter):
204.5 mm (8.05 in)

Inner diameter

Check condition of
inner surface of drum

SMA139
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Checking Disc Brake (Cont’d)

LINING
Check wear or damage.

Minimum thickness “A’": 1.5 mm (0.059 in)
Refer to section BR for shoe replacement.

SMA138

Checking Foot Brake Pedal Operation
H: Free height
157 - 167 mm (6.18 - 6.57 in)
D: Depressed height
Under force of 490 N (50 kg, 110 Ib)
with engine running
80 mm (3.15 in) or more
A: Pedal free play

Dash lower
panel

Melt sheet 1-3 mm (0.04 - 0.12 in)
SMAG548B
Checking Parking Brake
1. Pull lever with specified amount of force.
) ’ Pul Check lever stroke and for smooth operation.
'}\\‘\\ Number of notches [At pulling force of
S \\\ 196 N (20 kg, 44 Ib)] :
N ,:_\ 7 - 11 notches
\“(\ (\
\\\
SMAS078

2. Use adjuster to adjust lever stroke.
(1) Loosen lock nut ® , rotate adjuster ®.
(2) Tighten lock nut ® .

SBR270A
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Tread wear indicator Tire tread
AN Vi
7
AN
EINISD
RN

WHO024

one.

SMAS39A

TIRE INFLATION
Tire pressure should be measured when tire is cold.
Tire pressure should be set to the specifications on tire placard

affixed to the glove box door.

ABNORMAL TIRE WEAR
Correct abnormal tire wear according to chart shown below.

Checking Tire Condition
TIRE CONDITION

o When tread wear indicators appear, replace tire with new

e Check tread and side walls for cracks, holes, separation or
damage.
e Check tire valves for air leakage.

Condition

Probabie cause

Corrective action

Condition

Probable cause

Corrective action

§ @ ATaRAE

e
P&

o Underinflation
(both sides wear)

® Incorrect wheel
camber (one
side wear)

® Hard cornering

® Lack of rotation

® Measure and ad-
just pressure.

© Repair, or replace
axle and suspen-
sion parts.

® Reduce speed.

® Rotate tires.

Feathered edge

® Incorrect toe

® Adjust toe-in.

Center wear

SMA13978

@ Overinfiation

o L ack of rotation

® Measure and
adjust pressure.
o Rotate tires.

Uneven wear

® [ncorrect camber
or caster

® Malfunctioning
suspension

@ Unbalanced wheel

©® Out-of-round
brake drum

® Other mechanical
conditions

@ Lack of rotation

® Repair, or replace
axle and suspen-
sion parts.

© Repair, replace or,
if necessary,
reinstall.

® Balance or replace.

o Correct or replace.

¢ Correct or replace.

® Rotate tires.
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Tire Replacement

CAUTION:

e Do not mix different types of tires, such as bias, bias belted
and radial tires under any circumstances. _

When replacing a tire, use a tire of the same size.

Use recommended tires and wheels.

Do not mix tires of different brands or tread patterns.

When replacing standard tires with those tires of an optional
recommended size and of different diameter, the speedom-
eter must be recalibrated.

e Install road wheel using the wheel hub boss.

- SMAS08B

e Use tapered wheel nuts for both steel and aluminum wheels.

SMA509B

e Tighten wheel nuts in crisscross fashion.
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CHASSIS AND BODY MAINTENANCE

SMA221B

SMA1408B

Wheel Nut

CAUTION:

o Be careful not to smear threaded portion of bolt and nut as
well as seat of nut with oil or grease.

Tire Repair

CAUTION:

When replacing tire, take extra care not to damage tire bead, rim-

flange and bead seat.

When installing tire, note the following items:

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

b. Check valves for leakage after inflating tires.

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

WARNING:

To avoid serious personal injury, never stand over tire when in-
flating it. Never inflate to a pressure greater than 40 psi (275
kPa). If beads fail to seat at that pressure, deflate tire, lubricate
it again, and then reinflate it. If tire is overinflated, the bead
might break, possibly resulting in serious personal injury.

Wheel Inspection

® Check wheel rim (especially rim flange and bead seat) for
rust, distortion, cracks or other damage.

e Examine wheel rim for lateral and radial runout with dial
gauge.

Steel wheel Aluminum wheel

Lateral runout (A) and _ 0.3 mm (0.012 in} or less
radial runout (B)

Average (C) of right and

. 0.5 mm (0.020 in) or less -
left radial runout

Average (D) of right and

0.8 mm {0.031 in) or less -
left iateral runout

Difference between right 0.5 mm (0.020 in) or less {0.2 mm (0.008 in) or less

and left radial runout

e Replace wheel when any of the following conditions occur.
a. Bent, dented or heavily rusted

Elongated bolt holes

Excessive lateral or radial runout

Air leaks through welds

Wheel nuts will not stay tight

MA-30

® a0 o



CHASSIS AND BODY MAINTENANCE

Wheel dynamic

action

Caus Wheel static
ause unbalance unbalance
Symptom

of wv:"’:'s::‘": Wheel shimmy
unbalance e Y
Corrective | Balance statically Balance dynamically

Place balance
weights here

Wheel shimmy

Place balance
weights here

Heavy location
~___

Wheel shimmy

SMAOD75
FRONT
) M
J - SMA797B

Balancing Wheels
e Adjust wheel balance using road wheel center.
Wheel balance {Maximum allowable unbalance at
rim flange):
Refer to S.D.S. e
Tire balancing weight: Refer to S.D.S.

Tire Rotation
e Do not include the T-type spare tire when rotating the tires.
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CHASSIS AND BODY MAINTENANCE

Spare Tire

T-TYPE SPARE TIRE

The T-type spare tire is designed for emergency use onily.

The spare tire can be used repeatedly for emergency situations.
Precautions when using T-type spare tire

Periodically check tire inflation pressure, and always keep it
at 60 psi (412 kPa).

Do not drive vehicle at speeds faster than 80 km/h (50 MPH).
T-type spare tire is designed only for temporary use as a
spare. Dismount it and keep it as a spare as soon as standard
tire repair has been completed.

Do not attach a tire chain.

Do not use T-type spare tire on other vehicles.

Do not make a sharp turn, or apply brakes suddenly while
driving.

As soon as tread wear indicator becomes vns:ble replace tire
with a new one.

Mounting and dismounting to and from road wheel can be
carried out in the same manner as any ordinary tire.

Use of wheel balance is unnecessary.
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CHASSIS AND BODY MAINTENANCE

| Checking Steering Gear and Linkage )
e Steering gear:

(1) Check gear housing and boots for looseness,
damage or grease leakage.

(2) Check connection with. steering column for
looseness.

e Steering linkage:

(1) Check ball joint, dust cover and other com-
ponent parts for looseness, wear, damage or
grease leakage.

(2) Check for missing parts (cotter pins, washer,
etc.).

SMA8278

Checking Power Steering System Fluid and Lines ) ok
: o e Check lines for proper attachment, leaks,
®  Check fluid level, when the fluid is cold. cracks, damage, loose connections, chafing and

deterioration.

o

SSTY945A

MA-33




CHASSIS AND BODY MAINTENANCE

Lubricating Hood Latches, Locks and Hinges

SMA8B28B

Checking Seat Belts, Buckles, Retractors,
Anchors and Adjusters

" Check belts for damage.

CAUTION:

1. If the vehicle is collided or over-
turned, replace the entire belt
assembly, regardless of nature of
accident.

2. If the condition of any compo-
nent of a seat belt is questionable,
do not have seat beit repaired,
but replaced as a belt assembly.

3. If webbing is cut, frayed, or
damaged, replace belt assembly.

4. Do not spill drinks, oil, etc. on
inner lap belt bucklie. Never oil
tongue and buckle.

5. Use a NISSAN genuine seat beit
assembly.

Check anchors for loose mounting.

Check retractor
for smooth
operation.

H Anchor bolt
35.8-45.6 N°'m
(3.65 - 4.65 kg-m, 26.4 - 33.6 ft-b)

/\5@@\3

Check function of
buckles and tongues
when buckled and

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

Engine Maintenance

INSPECTION AND ADJUSTMENT TIGHTENING TORQUE

Drive belt deflection

Unit N-m kg-m ft-lb
Unit: mm (in)
N Qil pan drain plug 29-39 3.0-4.0 22-29
Used belt deflection Set '
. Spark plug 20-29 2.0-3.0 14-22
Adjust deflection
Limit deflection of new beit Crank angle sensor 7-8 0.7-0.8 5.1-56.8
Crankshaft pulley 142 - 152 145-155 105-112
Alternator . -
T t - - -
Models without air 12 10.47) 6-8 u';;ungnt:’ilt ensioner 22-29 22-30 16-22
conditioner ) {0.24-0.31) 5.7 pulley
- 20-0.28 Engine mount bracket boit 39 - 54 40-55 29 -40
Models with air 10(0.39) 5.7 [|0-20-028)
conditioner ! (0.20-0.28)
. . 125 7-9 6-8
P t !
ower steering oil pumP | (5 497 |(0.28 - 0.35) {(0.24 - 0.31)
Air conditioner 3-4 3.4
.24
compressor 610.24) {0.12-0.16) {(0.12- 0.16)

Applied pushing force: 98 N (10 kg, 22 Ib)

Coolant and oil capacity

Unit: £ (Imp qt)

Coolant (with reservoir tank)

Reservoir tank

Approx. 5.6 (4-7/8)

0.6 (1/2)

Engine oil
With oil filter change

Without oil filter change

Approx. 3.8 {3-3/8)
Approx. 3.4 (3}

Spark plug

Platinum type

Standard type PFR6A-11
Hot type PFR5A-11
Cold type PFR7A-11

Cooling system

Radiator cap relief pressure
kPa {kg/cm?, psi}

78-98(0.8-1.0,11-14)

Cooling system leakage testing
pressure
kPa {(kg/cm?, psi)

157 (1.6, 23)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Chassis and Body Maintenance

INSPECTION AND ADJUSTMENT

Clutch

Unit: mm (in)

Rear axle and rear suspension (Unladen)*

Pedal free height ““H""

175 - 185 (6.89 - 7.28)

Pedal free travel A"’

125 - 17.5 (0.492 - 0.689)

Camber degree —2°00" to —0°30*
Toe-in
mm (in) —1.5 to 2.5 (—0.059 to 0.098)

{Total toe-in) degree

—-9't0 15"

Front axle and front suspension (Unladen)*

*: Tankful of fuel, radiator coolant and engine oii full. Spare tire,
jack, hand tools, mats in designated positions.

Camber degree —1°15' 10 0°15’
Caster degree 1°10’ - 2°40°
Toe-in
mm (in) —11to 1 (~0.04 to 0.04)
(Total toe-in) degree —6't0 6*

Kingpin inclination degree 13°40' - 15° 10’
Front wheel turning angle

Toe-out turn

Inside/outside degree 22°24'/20°

Full turn

Inside/outside degree 36° - 39°/30°

*: Tankful of fuel, radiator coolant and engine oil full. Spare tire,
jack, hand tools, mats in designated positions.

Brake
Unit: mm (in)
Disc brake
Pad minimum thickness 2.0 (0.079)
Rotor minimum thickness
AD18v 16.0 (0.630)
Drum brake
Lining minimum thickness 1.5 (0.059)
Drum maximum inner dia.
LT20A 204.5 (8.05)

Pedal
Free height “H"

157 - 167 (6.18 - 6.57)

Free play A"

1-3(0.04-0.12)

Depressed height D"’
[Under force of 490 N

{50 kg, 110 Ib} with engine
running]

80 (3.15) or more

Parking brake
Number of notches
[at pulling force 196 N
{20 kg, 44 Ib}]

7 - 11 notches
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Chassis and Body Maintenance (Cont’d)

Wheel and tire
Tire inflation

Proper tire pressures are shown on the tire placard
affixed to the glove box door.

Tire pressure should be checked when tires are

COLD.

Steel wheel Aluminum wheel
Lateral runout (A) and 0.3 mm
radial runout (B} (0.012in) or less
Average (C) of right and 0.5 mm -
left radial runout (0.020 in) or less
Average (D) of right and 0.8 mm
left lateral runout (0.031 in) or less -
Difference between right 0.5 mm 0.2 mm
and left radial runout (0.020 in) or less | (0.008 in} or less
Wheel balance (Maximum
allowable unbalance at 10 (0.35)
rim flange) gr {oz)
Tire balance weight 5-60 (0.18-2.12),

gr {oz) Spacing 5 {0.18)

TIGHTENING TORQUE

Unit N-m kg-m ft-ib
Clutch

Pedal stopper lock nut 16 - 22 16-2.2 12-16
Manual transaxie

Drain and filier plugs 25-34 25-35 18-25
Front axle and front
suspension

Tie-rod lock nut 37 -46 3.8-4.7 27 -34

Camber adjusting pin 98-118 10.0-120 72-87

Rear axle and rear

suspension
Toe adjusting pin 98 - 118 10.0-12.0 72-87
Brake system
Air bleed valve 7-9 0.7-09 5.1-6.5
Brake lamp switch lock 12 -15 1.2-15 9-11
nut
Brake booster input 16 -22 16-2.2 12-16

rod lock nut

Wheel and tire
Wheel nut 98 - 118 10.0-12.0 72-87
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PREPARATION

SPECIAL SERVICE TOOLS

Tool number
Tool name

Description

Engine application

CA

ST0501S000
Engine stand assembiy
() ST05011000
Engine stand
@ sT05012000
Base

When overhauling engine

Engine attachment

assembly

@ KV10108101
Engine attachment

® KV10106500
Sub-attachment

@ KV10107900
Valve lip seal puller

@ KV10111400
Valve lip seal puller
adoptor

® Displacement valve lip seal

KV10111300
Valve spring_
compressor

Disassembling and assembling

@ valve components

® KVv10107501
Valve lip seal drift

@ KV10111400
Valve oil seal drift
attachment

Installing valve lip seal

EM-2
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PREPARATION

Tool number

Engine application

Description
Tool name CA
ED 19600000 Measuring compression
Compression gauge set pressure
X
KV10111100 Removing oil pan
Seal cutter
X
WS39930000 Pressing the tube of liquid
Tube presser gasket
X
EM03470000 Installing piston assembly
Piston ring compressor into cylinder bore X
ST16610001 Removing crankshaft pilot
Pilot bushing puller bushing
X
KV101070S0
Piston pin press stand Disassembling and assembling
@ KV10107010 piston with connecting rod
Center shaft
® s$T13030020
Stand
() ST13030030 X
Spring ®
@ KV10107020
. Cap
(® ST13030051
Drift

EM-3




PREPARATION

COMMERCIAL SERVICE TOOLS

Engine application

Tool name Description
' CA
Spark plug wrench <\ Removing and installing
‘ spark plug
I X
16 mm
(0.63 in)
Pulley holder Holding camshaft pulley while
tightening or loosening
22 cmsafibon X
Valve seat cutter set /? Finishing valve seat dimensions
=\ X
LS
\ F i
Piston ring expander Removing and installing
piston ring
X
Valve guide drift Removing and installing valve
Intake & Exhaust: , g id
A =95 mm guide
(0.374 in) dia. X
B =5.5mm
{0.217 in) dia.
Valve guide reamer Reaming cylinder head for
oversize valve guide (D) .
® Reaming valve guide inner (2.
D, '
X

Intake & Exhaust:

D, =6.0 mm
@ (kv10111700) {0.236 in) dia.
X : D, =10.2 mm
D, (0.402 in) dia.



ENGINE REMOVAL AND INSTALLATION
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ENGINE REMOVAL AND INSTALLATION

Removal

1. Drain water.

2. Remove drive belts for cooling fan, air compressor and power
steering pump.

3. Set safety stand at the front of vehicle.

Refer to Gl section.

4. Remove right and left front tires.

5. Remove under covers.

6. Remove brake calliper assembly.
e Brake hose does not need to be disconnected from brake
calliper assembly.
e Never depress brake pedal.
[0 : 54-64N.m(5.5-6.5kg-m, 40 - 47 ft-Ib)

SBR742

7. Disconnect transverse link ball joint (RH & LH) and tie-rod
ball joint (RH & LH).
[O : Transverse link ball joint
59 -74 N.m (6.0 - 7.5 kg-m, 43 - 54 ft-lb)
Tie-rod ball joint
29 - 39 N-m (3.0 - 4.0 kg-m, 22 - 29 ft-Ib)

8. Remove knuckle to strut bolts (RH & LH).
8 : 98-118N-m(10-12 kg-m, 72 - 87 ft-Ib)

9. Remove RH & LH drive shaft.
In removing drive shaft, be careful not to damage grease seal of
transaxle side.

SER221
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ENGINE REMOVAL AND INSTALLATION

Removal (Cont’d)
10. Remove transaxle support rod bolt.

11. Remove center member.
12. Remove front exhaust tube.

13. Disconnect front buffer-rod.

14. Disconnect rear buffer rod.

15. Remove air cleaner and disconnect wires, harness, pipes and
hoses. )

16. Lift up engine slightly and disconnect or remove all engine
mountings.

In lifting engine, be careful not to hit it against adjacent parts,

especially against brake tube and brake master cylinder.

SER364

Installation

1. Install engine mounting bracket and tighten fixing bolts.

Be sure that insulators are correctly positioned on the brackets.
2. Carefully lower the engine onto engine mounting insulators.
3. Installation is in the reverse order of removal.

Rubber seat

Center

Insutator

SEM490B
% When install buffer rods, adjust the length between the bolts of
R %, buffer rods as shown.
Q
%
Rear
Front Unit: mm (in)
ER339

EM-7




OIL PAN REMOVAL AND INSTALLATION

)
SEM3498

SEM3508B

Removal

Drain engine oil.

Remove the following parts.

Front right side splash cover

Front right side under cover

Remove center member.

Remove front exhaust tube.

Remove front buffer rod and buffer rod bracket.
Remove engine gussets.

. Remove oil pan.

NooAwe &~

. When remove oil pan

(1) Insert seal cutter (Special Tool) between cylinder block and
_oil pan. '

Do not use screwdriver.

Oil pan flange will be deformed.

(2) Slide seal cutter by tapping its side with a hammer.

Installation
1. "Before installing oil pan, remove all traces of liquid gasket
from mating surface using a scraper.

Also remove traces of liquid gasket from mating surface of
cylinder block.

EM-8
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OIL PAN REMOVAL AND INSTALLATION

Tube pressor

SEM351B
Cut here
KP510-00150
SLC906
7 mm (0.28 in)

Groove
Bolt hole SEMO068B

‘“Drain plug
[C] 29-39(3-4,22-29)

[UJ : N-m (kg-m, ft-lb)

SEM6958

Installation (Cont’d)

2. Apply a continuous bead of liquid gasket to mating surface
of oil pan.

o Use NISSAN Genuine part (KP510-00150) or equivalent.

e Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in)
wide.

3. Apply liquid gasket as shown where there is no groove at bolt
hole.

e Attach oil pan to cylinder block within five minutes after
coating.

o Wait at least 30 minutes before refilling engine oil or starting
engine.

EM-9



Outer Parts
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ENGINE COMPONENT
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" ) . ENGINE COMPONENTS—Outer Parts

/[O] 7-8(0.7-0.8,5.1-5.8)
%\ A )—A.AC.valve .
m(.."‘"’ j——-LA.A. unit
@ T~ F.1.C.D. solenoid vaive

v |

/@et Q/

—I[C)34 - 44 | .
{3.5-4.5,
25-33)

—E.G.R. valve

Intake manifold
stay.

%—Imake manifold stay

EM-11

Aiir regulator

: ét@o@
X'[OJ 34-44(35-45,25-33) ) \ | [/ ™

@! [C]5-6(05-06,36-4.3—

-Power steering

[q: N-m’(kg-m, ft-tb)

SEMS507B .




CHECKING COMPRESSION PRESSURE

W ] 1. Warm up engine.
rench with a magnet
to hold spark plug 2. Remove ornament cover and all spark plugs.

e Use a suitable plug wrench.

. k Plug R ment in MA section.
76 mm B Refer to Spark Plug Replace
{0.63 in) ‘

-
SEM294A

3. Disconnect power transistor harness connector.

/ /{Nﬂ 4. Remove fuse for fuel pump.
L

Fuel pump fuse \

SMAE70B

5. Attach a suitable compression tester.

SEMS510B

6. Depress accelerator pedal to fully open throttle.
7. Crank engine and read gauge indication,
Compression pressure:
kPa (kg/cm? , psi) at 350 rpm
Standard
1,373 (14.0, 199)
Minimum
1,177 (12.0,171) -
Differential limit between cylinders:
98 (1.0, 14) at 350 rpm

EM-12
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CHECKING COMPRESSION PRESSURE

8. 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.

e If adding oil helps the compression pressure, chances are
that piston rings are worn or damaged,

e |f pressure stays low, valve may be sticking or seating im-
properly.

e |f cylinder compression in any two adjacent cylinders is low,
and if adding oil does not help the compression, there is
leakage past the gasket surface.




TIMING BELT

CAUTION:

a.

b.

Do not bend or twist timing beit too tightly,

. After removing timing belt, do not rotate crankshaft and camshaft separately because valves will hit

piston head.
Ensure timing belt, timing belt camshaft sprocket, crankshaft sprocket and belt tensioner are clean and

free from oil or water.

Before installing timing belt, confirm that No. 1 cylinder is set at T.D.C. on compression stroke.
Align arrow on timing belt forward.

Align white lines on timing belt with punch mark on camshaft sprocket and crankshaft sprocket,
Adjust belt tension with all spark plugs removed. '

Rear timing belt cover

Camshaft
sprocket

Crank angle R
sensor :q 14-19
(14-19,10-14)

Tensioner

pulley e

22-29 _/. -
2 (2.2-3.0, 16 - 22) /

/
%)
[3@31-42 P
(3.2-43, S
23 -31) !
Front timing Idler pulley .
belt cover /@—
. % Rear sprocket plate
Crankshaft sprocket
(@ ‘;:

Front sprocket
plate

7-8
(0.7-0.8,5.1-58)

[0 142-152 (145 - 15,5, 105 - 112)

Number of cogs between
timing marks.

! ‘ SEMS5118

EM-14

[C]: N-m (kg-m, ft-ib)
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TIMING BELT—Removal

.,<" Upper radiator

' hose SEM6008

SEM6E01B

SEMG602B

1. Drain coolant. _
2. Remove upper radiator hose.

3. Remove right side under cover.
4. Remove drive belts for power steering pump and compressor.
5. Remove water pump pulley.

6. Remove crank angle sensor.

Put aligning mark on crank angle sensor and timing belt cover.

7. Support or hang the engine.

8. Remove engine mount bracket.

EM-15



TIMING BELT—Removal

Front upper
timing belt cover

SEMS5168B

Front lower
timing belt cover

SEM599B

IANERC
- K@//

9. Remove front upper timing belt cover.

10. Align timing marks on crank pulley sprockets.

11. Remove crankshaft pulley.

Crankshaft pulley is accessible after removing side cover from
inside R.H. wheel house,

12. Remove front lower timing belt cover.

13. Loosen tensioner pulley nut to loosen timing belt.
14. Remove timing belt.

EM-16



TIMING BELT—Inspection

Visually check the condition of the timing belt.
Replace if any abnormality is found.

Item to check Problem Cause
Belt is broken. ® [mproper handiing
® Poor belt cover sealing
® Coolant leakage at water pump
SEM393A
Tooth is broken/ ® Camshaft jamming
tooth root is ® Distributor jamming
cracked. . . ]
® Oil leakage at camshaft/crankshaft oil seal
SEM394A
Back surface is ® Tensioner jamming !
cracked/worn. ® Overheated engine . {
® |Interference with belt cover ‘
|
!
SEM395A

A

EM-17




TIMING BELT—Inspection

Item to check

Problem

Cause d

Side surface is worn.

® Side surface of belt is worn to such an
extent that there is no trace of cutoff
performed during manufacturing process.

@ Belt corners are worn and round.

. Wi .
Wicks are frayed and coming out. SEM396A

® |mproper installation of belt,

® Malfunctioning crank pulley plate/timing
belt plate

Teeth are worn.

® Canvas on tooth face is worn down.

® Canvas on tooth is fluffy, rubber layer is
worn down and faded white, or canvas

texture is unclear. SEM397A

® Poor belt cover sealing

® Coolant leakage at water pump

® Camshaft not functioning properly
® Distributor not functioning properly

® Excessive belt tension

Oil/Coolant or water is
stuck to belt.

® Poor oil sealing of each oil seal
® Coolant leakage at water pump

® Poor belt cover sealing

smoothly.

i SEM5178

EM-18

BELT TENSIONER AND IDLER PULLEY

1. Visually check belt tensioner and idler pulley for seizure,
rust and any evidence of breaks.

2. Confirm that tensioner and idler pulley can be rotated

3. Visually check tensioner pulley return spring for corrosion,
distortion and any abnormal signs.



TIMING BELT—Installation

_

Front sprocket plate Rear sprocket plate

SEM576B

SEM519B

. Install crankshaft sprocket with sprocket plate.

2. Confirm that No. 1 cylinder is set at T.D.C. on its compres-

sion stroke.

3. Install timing belt.

Align timing marks on timing belt and sprockéts.

EM-19




TIMING BELT—Installation

L: long bolt“
8: short bolt-—\_\

Ne mark: middle bolt SEM783B

4. Loosen tensioner pulley nut.
5. Install lower timing belt.
6. Install crank pulley with washer.
© : 142-152N-m _
(14.5 - 15.5 kg-m, 105 - 112 ft-Ib)
7. Rotate crankshaft 2 turns completely.

8. Tighten tensioner pulley nut.
O : 22-29N.m(22-3.0kgm,16- 22 ft-lb)

9. Install upper timing belt cover.

10. Install engine mount bracket.
11. Install crank angle sensor and water pump puliey.
Align marks on crank angle sensor and front cover that are
marked when crank angle sensor is removed.

Crank angle sensor:

[ : 7-8N.m(0.7-0.8 kg-m, 5.1 -5.8 ft-lb)
12. Install drive belts. :
Refer to Drive Belt Inspection in MA section.
13. Install upper radiator hose and refill coolant.
Refer to Changing Engine Coolant in MA section.
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CYLINDER HEAD—Removal

1. Remove timing belt.
Refer to TIMING BELT.

2. Remove breather separator.

To remove breather separator makes cylinder head bolts removal
easy.

SEM523B

3. Loosen cylinder head bolts.
Loosening order

(E(gl,!gj-»ll-l'lllﬂll :
. ( 0 ®

O~ — @
felcCloe lofellell
RO o - '@]"I‘;:('TQ :

SEME24B

4, Remove cylinder hea_d.
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CYLINDER HEAD—Disassembly

SEM526B

Loosening order

®® 0 0 @9

[=o

({@c_@ D= =0@=
<D, T

SEMS5288B

=t

SEM5298

1. Remove camshaft sprockets.

2. Remove tensioner pulley and rear cover.

3. Remove camshaft bracket.
Loosen bolts gradually in two or three stages.

4. Remove front oil seals and then, remove camshafts.

5. Remove hydraulic valve lifters.

a. Do not put hydraulic valve lifters upside down, otherwise air
will enter valve lifter, causing it to make a noise.

b. Do not disassemble hydraulic valve lifter,

c. Attach tags to valve lifters so as not to mix them up.

d. Valve lifters are required to put in engine oil.
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CYLINDER HEAD—Disassembly

6. Disassemble valve mechanism.

7. Remove valve oil seal.
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: > CYLINDER HEAD—Inspection

INTAKE MANIFOLD DISTORTION
Intake manifold distortion:
Less than 0.1 mm (0.004 in)

If intake manifold distortion is not within the specified value,
adjust distortion by loosening screws as shown.

Do not loosen power valve adjusting screw.
This screw is adjusted on product line.

POWER VALVE ACTUATOR
Supply vacuum pressure and inspect actuator operation.

> Vacuum pressure Operation
kPa {mmHg, inHg)
Approx. 6.7 (50, 1.97) Begin to close
Approx. 40.0 (300, 11.81) Fully closed

SEM535B
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CYLINDER HEAD—Inspection

Measuring points

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

SEMS595A

'[ tnside micro SJj|_]

dial-gauge

]

Valve guide

Valve SEM5378

/— Gil

SEMO08A

CYLINDER HEAD DISTORTION
Cylinder head distortion:
Less than 0.1 mm (0.004 in)
If beyond the specified limit, resurface it.
Nominal cylinder head height:
125.9 - 126.1 mm (4.957 - 4.965 in)
{From bottom to camshaft center)
Resurfacing limit:
The resurfacing limit of cylinder head is determined by the
cylinder block resurfacing in an engine.

- Amount of cylinder head resurfacing is “A"’

Amount of cylinder block resurfacing is “’‘B"
The maximum limit is as follows:
A +B = 0.2 mm (0.008 in)
After resurfacing the cylinder head, check that camshaft rotates
freely by hand with cylinder block assembled.

VALVE GUIDE CLEARANCE
Stem-to-guide clearance:
Maximum limit
0.10 mm (0.0039 in)

To determine the correct replacement part, measure valve stem
diameter and valve guide bore.
For dimensions, refer to S.D.S.

VALVE GUIDE REPLACEMENT
1. To remove valve guide, heat cylinder head to 150 to 160°C

(302 to 320°F).
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CYLINDER HEAD—Inspection

2. Drive out valve guide with a press [under a 20 kN (2t, 2.2 US
ton, 2.0 Imp ton) pressure] or hammer and suitable tool.

3. Ream cylinder head valve guide hole.
Cylinder head valve guide hole diameter “'a’
[For 0.2 mm (0.008 in) oversize] :
Intake and Exhaust:
—0.004 —0.0002 .

10.2_0.015 mm (0'4016—-0.0006 in

)

4. Heat cylinder head to 150 to 160°C (302 to 320°F) and
press service valve guide onto cylinder head.

2:710.185 - 10.196
(0.4010 - 0.4014) dia.

b: 6.000 - 6.018
(0.2362 - 0.2369) dia.

2: 15.1- 15.3

Unit: mm (in)  (0.594 - 0.602) SEM5398

5. Ream valve guide.
Finished size:
Intake and Exhaust:
+0.018

6.0 mm (0.2362

+0.0007 in
0

0 )

@ SEM538B

& tntoko valve VALVE SEATS
o Check valve seats for any evidence of pitting at valve contact
surface, and reseat or replace if worn out excessively.
e When repairing valve seats, check valve and valve guide for
wear beforehand. If worn, replace them. Then correct valve

0.2 {0.008}

‘ 249 |[285 I | seat.

/ 10.980) || (1.122) . . H

278 5, 00w Qo olls0s 3, 1213 3 o) e The cutting should be done with both hands for uniform
200 (1.181)“ 340 11.339) cutting.

“Shos T |

Unit: mm (in)

SEMSE40B
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CYLINDER HEAD—Inspection

Unit: mm (in) SEM5418

Exhaust Intake
lve seat Ive seat

0.85 (0.0335}

a5’ 45°

| 1062 (0.0244)

26.0 (0.984) [28.5 (1.122

276 0 om O llsos O, 01213 9 o0

6 _g,2 1-087 _g,008", 308 0.2 1219 —0.008
2, -o.00

34.5 {1.358)

| 305 (1.201) \
-

SEM5B428 Unit: mm (in)

'SEMO12A

REPLACING VALVE SEAT FOR SERVICE PARTS

1. Bore out old seat until it collapses.
The machine depth stop should be set so that boring cannot
continue beyond the bottom face of the seat recess in
cylinder head.

2. Ream the cylinder head recess.

Reaming bore for service valve seat [Oversize 0.5 mm (0.020 in)] :

Intake:

345 mm (1.3583

+0.016 +0.0006 in
0 0

)
Exhaust:
+ +

305 3'016 mm (1.2008 3'0006 in)
Reaming should be done to the concentric circles around the
valve guide center so that valve seat will have the correct fit.
3. Heat cylinder head to a temperature of 150 to 160°C (302

to 320°F). '
4. Press fit seat until it seats on the bottom.

5. Cut or grind valve seat using suitable tool at the specified
dimensions as shown.

6. After cutting, lap valve seat with a lapping compound.

7. Check contact condition of valve seat.

CAMSHAFT JOURNAL CLEARANCE
1. Measure the inner diameter of camshaft bearing.
[C} : Camshaft bracket
10- 12 Nm
{(1.0- 1.2kgm, 7 - 9 ft-Ib)
Standard inner diameter:
28.000 - 28.025 mm (1.1024 - 1.1033 in)

2. Measure the outer diameter of camshaft journal.
Standard outer diameter:
27.935 - 27.955 mm (1.0998 - 1.1006 in)
If the clearance is greater than the maximum, replace cam-
shaft and/or cylinder head.
Maximum clearance:
0.15 mm (0.0059 in)

EM-28
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CYLINDER HEAD—Inspection

CAMSHAFT RUNOUT
' Camshaft runout (Total indicator reading):
Limit 0.05 mm (0.0020 in)
If beyond the limit, replace.

.. indicator readin
: Total indicato 9 <emiss

CAMSHAFT CAM HEIGHT
Standard cam height:
Intake and Exhaust:
40.485 - 40.515 mm
(1.5939 - 1.5951 in)
Cam wear:
Limit 0.2 mm (0.008 in)
If wear is beyond the limit, replace it.

CAMSHAFT VISUAL CHECK
Check camshaft for scratches, seizure and wear.

CAMSHAFT END PLAY
1. Install camshaft in cylinder head.
2. Measure camshaft end play.
Camshaft end play:
Standard 0.07 - 0.15 mm (0.0028 - 0.0059 in)
Limit 0.2 mm (0.008 in)

CAMSHAFT SPROCKET RUNOUT
Install sprocket on camshaft and check for runout.
If runout exceeds the specified limit, replace camshaft sprocket.
Runout (Total indicator reading):
Limit 0.1 mm (0.004 in)

VALVE DIMENSIONS

Check dimensions in each valve. For dimensions, refer to S.D.S.
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 tip is 0.2 mm {0.008 in) or
less.

SEM188A i
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CYLINDER HEAD—Inspection

S (Out of square)

SEM288A

EM113

SEM5468

10 @@@1

VALVE SPRING SQUARENESS
Out-of-square:

Less than 1.8 mm (0.071 in)

VALVE SPRING PRESSURE LOAD

Compressiqn length Load N (kg, Ib)
mm (in)
0(0) 0(0,0)
8(0.31) Approx. 23;_;5 {24, 53)
16.5 (0.650) Approx. 639 (55, 121)

HYDRAULIC VALVE LIFTER

1. Check contact and sliding surfaces for wear or scratches

2. Check diameter of a valve lifter and a valve lifter guide bore.

Valve lifter diameter:

30.955 - 30.965 mm (1.2187 - 1.2191 in)

Lifter guide bore diameter:

31.000 - 31.013 mm (1.2205 - 1.2210 in)
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CYLINDER HEAD—Inspection

If valve lifter can be depressed by finger more than 1 mm (0.04
in), air should be bled from it. At that time, run engine at

approx. 1,000 rpm for 10 minutes.
If engine is still noisy, replace hydraulic valve lifters.
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CYLINDER HEAD—Assembly

-

Wide pitch

: Narrow pitch
b |
D

(Painted side)

SEM052

Exhaust side

SEM5498

Intake side

O (¢]

Camshaft bracket
No. and direction

Exhaust

side
L2

Front

Front mark

SEM550B

SEM5278

1. Install valve component parts.

e Always use new valve oil seal.

PLACEMENT.)

(Refer to OIL SEAL RE-

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

2. Install camshafts.

Exhaust side camshaft has spline for crank angle sensor.

Install camshaft as shown.

3. Install camshaft brackets.

Front mark is punched on the camshaft bracket. "
4. Apply engine oil to camshaft oil seal lip and install it in place.

Always use new camshaft oil seal.

&{,

8 : 9-12N.m(0.9-1.2kgm, 6.5 - 8.7 ft-lb)

Tighten camshaft bracket bolits gradually in two or three stages.

EM-32
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CYLINDER HEAD—Assembly

5. Install rear timing cover.
[ : 7-8Nm(0.7-0.8kgm,5.1-5.8 ft-lb)

. 6. 'Install timing belt tensioner.

[Q : Tensioner nut
22-29 N'-m
(2.2 - 3.0 kg-m, 16 - 22 ft-Ib)

7. Install camshaft sprockets.
[O : Sprocket bolt
"14-19 Nem
(1.4- 1.9 kg-m, 10 - 14 ft-ib)
When tightening bolts, fix camshaft to prevent it from rotating.

8. Adjust timing belt tension.
Refer to TIMING BELT.
9. Reinstall remaining parts.
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CYLINDER HEAD—Installation

1. Install cylinder head with new gasket..
Do not rotate crankshaft and camshaft separately, because valves

Cylinder head bolt will hit piston heads.
washer direction

\ 4

Cylinder head side

SEM5E55B

2. Apply oil to the thread portion and seat surface of bolts and
tighten cylinder head bolts with washers.

e Tightening procedure. '
Ist Tighten all bolts to 29 N.m (
2nd  Tighten all bolts to 103 N-m
3rd Loosen all bolts completely.™ e
4th  Tighten all bolts to 29 N-m (3.0 kg-m, 22 t-Ib).
5th  Tighten all bolts to 103 N-m (10,5 kg-m, 76 ft-Ib) or if

...you have an angle wrench, tighten bolts 85 to 90 degrees

Tightening order

.0 kg-m, 22 feIb).
5 kg-m, 76

M, L i;jlc')ckwise. )
~71" 3. Confirm that No. 1 cylinder is set at T.D.C. on its compres-
' sion stroke.

4

i,

R



CYLINDER HEAD—Installation

39 cogs 4. |Install timing beit and adjust belt tension.
Refer to “TIMING BELT-Installation”.
5. Instali front timing belt covers and other remaining parts.

SEM5198
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OIL SEAL REPLACEMENT

OIL SEAL INSTALLING DIRECTION

Engine

Engine ‘ H

inside outside

Oil seal lip- Dust seal lip
SEM715A

Suitable tool CAMSHAFT OIL SEAL

1. Set No. 1 piston at T.D.C. on its compression stroke.

2. Remove crank angle sensor, front cover, timing belt, cam-
shaft sprockets and rear dust cover.

3. Remove camshaft oil seal.

Be careful not to scratch camshaft.

4. Apply engine oil to camshaft oil seal lip and install it in place.

FRONT OIL SEAL

1. " Set No. 1 piston at T.D.C. on its compression stroke.

2. Remove timing belt and crankshaft sprocket.

3. Remove front oil seal.

4. Apply engine oil to oil seal lip and install it in place using
suitable tool.

SEM5598B

REAR OIL SEAL

1. Remove transaxle and flywheel.

2. Remove rear oil seal from the retainer. .

3. Apply engine oil to oil seal lip and install it in place using
suitable tool.

SEM5608

VALVE OIL SEAL

1. Remove throttle chamber and rocker covers.

2. Remove camshafts and valve lifters,

3. Remove spark plug.

4. Install air hose adapter into spark plug hole and apply air
pressure to hold valves in place. [Apply pressure of 490 kPa
(6 kg/em?, 71 psil].

Air SEM5628
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OIL SEAL REPLACEMENT

Install camshaft_/[/'

as shown

SEME52B

5. Remove valve springs and valve oil seals.

6. Apply engine oil to valve oil seal and install it in place.

7. Assemble valve mechanism, camshafts and timing belt.
8. Reinstall remaining parts.
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ENGINE OVERHAUL

g:j 7-10(0.7-1.0,5.1-7.2)

Rear oil seal €34

[C)s3-93
{8.5-95,61- GQQ

Piston, pin
rings and
connecting

Rear plate
Pilot bushing

Main bearing

I
i
é\pp -8(0.7-0.8,5.1-5.8)

Oil pan

[CJ44 - 54 (45 -5.5,33 - 40)

Drain plug
[0)29 -39 (3.0-4.0,22-29)

&

When installing sliding parts such as bearings, be sure
to apply engine oil on the sliding surfaces.

Baffle plate

[3: N-m (kg-m, ftib)
SEM5648
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ENGINE OVERHAUL—Disassembly

PISTON AND CRANKSHAFT
1. Place engine on work stand.

e
KVv10108101
KV10106500

e
(<]//SToso1sooo =

Drain coolant and oil.

Remove timing belt.

Remove water pump.

Remove oil pan and oil pump.

Remove cylinder head.

7. Remove pistons.

When disassembling piston and connecting rod, heat piston to
60 to 70°C (140 to 158°F) or use piston pin press stand at room

Qo r0N

temperature.
8. Remove bearing caps and crankshaft.

2 ® @

Q& ® @ Place the bearings and caps in their proper order.
Upper bearings (Cylinder block side) have oil groove.

Loosen in numerical order. SEMS564A
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ENGINE OVERHAUL—Inspection

PISTON AND PISTON PIN CLEARANCE
1. Measure outer diameter of piston pin and inner diameter of
piston pin hole.
2. Calculate piston to piston pin clearance.
Pin diameter:
19.989 - 20.001 mm (0.7870 - 0.7874 in)
Pin hole diameter:
19.987 - 19.999 mm (0.7869 - 0.7874 in)

Clearance:
—0.004 to 0 mm (—0.0002 to 0 in)

Thickness
gauge

SEMO024A

(Interference fit)
PISTON RING SIDE CLEARANCE
Side clearance:
Top ring
0.040 - 0.073 mm (0.0016 - 0.0029 in)
2nd ring
0.030 - 0.063 mm (0.0012 - 0.0025 in)
Oil ring
0.025 - 0.085 mm (0.0010 - 0.0033 in)
Max. limit of side clearance (Top and 2nd rings):

Piston
Press-fit

0.1 mm (0.004 in)
PISTON RING GAP
Thickness Standard ring gap:
gauge Top ring

Ring 0.22 - 0.39 mm (0.0087 - 0.0154 in)
2nd ring
“o@ 0.19 - 0.45 mm (0.0075 - 0.0177 in)
i Qil ring
17 0.20 - 0.76 mm (0.0079 - 0.0299 in)
SEM599A Max. limit of ring gap:

1.0 mm (0.039 in)
If out of specification, replace piston ring. If gap still exceeds
the limit even with a new ring, rebore the cylinder and use over-
size piston/piston ring assembly.
Refer to S.D.S.
MAIN BEARING CLEARANCE
1. Install main bearings to cylinder block and main bearing cap.
2. Install main bearing cap to cylinder block.
Tighten all bolts in two or three stages.

0 : 44-54N.m(4.5-5.5kgm, 33 - 40 ft-Ib)

3. Measure inside diameter YA’ of main journal,
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4, Measure outside diameter “Dm’’ of main journal of crank-
shaft.
Journal diameter:
52.951 - 52.975 mm (2.0847 - 2.0856 in)
5. Calculate main bearing clearance,
Main bearing clearance= A — Dm
Standard: 0.021 - 0.048 mm (0.0008 - 0.0019 in)
Limit: 0.1 mm (0.004 in)
o If it exceeds the limit, replace the bearing.

o If it still exceeds the limit even with a new bearing, regrind
crank journal and use undersized bearings to maintain the
specified oil clearance.

Coyf;‘t:f e Refer to S.D.S. for regrinding crankshaft diameter and avail-
wel .
9 able service parts.
Main iourna'—\ e When regrinding crank journal, do not grind fillet-roll.
A
Maintain more than
0.1 mm (0.004 in) SEMS668

e If either bearing, crankshaft or cylinder block is replaced
with new one, select main bearing according to the following

table.
Main bearing housing grade number
0 1 2
Main bearing grade number
. 0 0 1 2
SEMS565B Crankshaft main
journal grade 1 1 2 3
number
2 2 3 4
Identification color:
Grade 0: Black
Grade 1: Brown
Grade 2: Green
7 No T beari Grade 3: Yellow
o. earin
No.s_j/m. 4 No.3 No.2 ol 9 Grade 4: Blue
SEM273B grade No.
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ENGINE OVERHAUL—Inspection o

For example:
Main journal grade number: 1
Crankshaft journal grade number: 2
Main bearing grade number=1+2=3
Main bearing thickness:
Refer to S.D.S.

CONNECTING ROD BEARING CLEARANCE (Big end)

1. Install connecting rod bearing to connecting rod and cap.

2. Install connecting rod cap to connecting rod.

Apply oil to the thread portion of bolts and seating surface of
nuts,

O : st
Tighten to 14 to 16 N-m (1.4 to 1.6 kg-m,
10 to 12 ft-Ib).

2nd
Tighten to 41 to 44 N-m (4.2 to 4.5 kg-m,
30 to 33 ft-Ib) or if you have an angle
wrench, tighten bolts 60 to 65 degrees
clockwise.

Inside micrometer

\

3. Measure inside diameter ““C’ of bearing.
4. Measure outside diameter “’Dp’’ of crankshaft pin journal,
b. Calculate connecting rod bearing clearance.
Connecting rod bearing clearance = C — Dp
Standard: 0.018 - 0.045 mm {(0.0007 - 0.0018 in)

Limit: 0.1 mm (0.004 in)

e |f it exceeds the limit, replace the bearing.
e [f it still exceeds the limit even with a new bearing, regrind
crank pin and use undersized bearings to maintain the speci-

SEMS07A fied oil clearance.

o Refer to S.D.S. for regrinding crankshaft pin and available

| — Counter
s weight

service parts.
e When regrinding crank pin, do not grind fillet-roll.

Maintain more than
0.1 mm (0.004 in)

Main journal—\
v % ’

SEM566B
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Crank pin
grade No.

SEM5678B

SN

d

Clearance =D —d

SEME758B

EM133

Taper: A
Out-of-round: X

SEM316A

o |f either bearing, crankshaft or cylinder block is replaced
with new one, select connecting rod bearing according to
the following table.

Connecting rod bearing

Crank pin grade number
grade number

0 0

1 1

2 2

ldentification color:
Grade 0: Black
Grade 1: Brown
Grade 2: Green

CONNECTING ROD BEARING CLEARANCE (Small end)
Clearance:
0.005 - 0.017 mm (0.0002 - 0.0007 in)

CONNECTING ROD BEND AND TORSION
Bend and torsion:
Limit 0.1 mm (0.004 in) per 100 mm
(3.94 in) length

CRANKSHAFT
1. Check crankshaft journals for score, bias, wear or cracks.
if faults are minor, correct with fine crocus cloth.
2. Check journals with a micrometer for taper and out-of-round.
Out-of-round (X — Y):
Less than 0.005 mm (0.0002 in)
Taper (A — B):
Less than 0,005 mm (0.0002 in)
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Measuring points

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

SEM6E55A

Moving the bore gauge
W as shown, také the

N minimum diameter.

B

Unit: mm (in) SEM792A

3. Check crankshaft runout.
Runout (Total indicator reading):
‘Less than 0.025 mm (0.0010 in)

CYLINDER BLOCK DISTORTION
Clean upper face of cylinder block and measure the distortion.
Limit:
0.10 mm (0.0039 in)
If out of specification, resurface it.
The resurfacing limit of cylinder block is determined by the
cylinder head resurfacing in an engine.
Amount of cylinder head resurfacing is A"
Amount of cylinder block resurfacing is “B"
The maximum limit is as follows:
A +B =0.2 mm (0.008 in)
If necessary, replace cylinder block.
Cylinder block height (Nominal):
204.75 - 204.85 mm (8.0610 - 8.0649 in)

CYLINDER BORE
1. Using a bore gauge, measure cylinder bore for wear, out-of-
round or taper.
Standard inside diameter: _
77.95 - 78.00 mm (3.0689 - 3.0709 in)
Wear limit:
0.20 mm (0.0079 in)
Out-of-round (X-Y) limit:
0.015 mm (0.0006 in)
Taper {A-B) limit:
0.010 mm (0.0004 in)
If it exceeds the limit, rebore all four cylinders. Replace cylinder
block if necessary.
o Check for scratches or seizure. If seizure is found, hone it.

EM-44
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ENGINE OVERHAUL—Inspection

Piston grade number

e [OO5

SEM1768
{ ]
= pon et
j— =
oo oo]f !

"-.-'-IE.?. °

SEM1818

==

SEMO26A

If either cylinder block or piston is replaced with new one,
select the same piston as piston grade number punched on
cylinder block upper surfaces.

. The size to which cylinders must be honed, is determined

by adding piston-tocylinder clearance to the piston skirt
diameter “A".
Dimension “a’":
Approximately 14 mm (0.55 in)
Rebored size calculation
D=A+B—C=A+[0.005 to 0.026 mm
{0.0002 to 0.0010 in}]

where,
D Honed diameter
A Skirt diameter as measured
B Piston-to-wall clearance
Cc Machining allowance

0.02 mm (0.0008 in)

install main bearing caps in place, and tighten to the specified
torque to prevent distortion of the cylinder bores in final
assembly.

Cut cylinder bores in the order of 2-4-1-3.

Do not cut too much out of the cylinder bore at a time.
Cut only 0.05 mm (0.0020 in) or so in diameter at a time.
Hone the cylinders to the required size referring to S.D.S.
Measure the finished cylinder bore for out-of-round and
taper.

Measurement of a just machined cylinder bore requires
utmost care since it is expanded by cutting heat.

PISTON TO CYLINDER WALL CLEARANCE
Using micrometer

Measure piston and cylinder bore diameter.
Piston diameter “A"’:
Refer to S.D.S.
Measuring point *‘a’’ (Distance from the bottom):
Approximately 14 mm (0.55 in)

2. Check that piston clearance is within the specification.

Piston clearance:
0.015 - 0.035 mm (0.0006 - 0.0014 in)
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Using feeler gauge
Measure the extracting force by pulling feeler gauge straight
upward.
Feeler gauge thickness:
0.04 mm (0.0016 in)
Extracting force:
20-147N(0.2-15kg,0.4-3.31b)

EM-46
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ENGINE OVERHAUL—Assembly

Dial gauge

SEM325A

Front mark

s:> Engine front

Qil hole
Cylinder No.

SEM5688

KV101070S0

SEM7828B
Punch mark
side
O~
AN
p) \
SEM569B

SEM617

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

PISTON

a. Numbers stamped on the connecting rod and cap correspond
to each cylinder, Care should be taken to avoid a wrong com-
bination including bearing and connecting rod direction.

b. When pressing piston pin in connecting rod, apply engine
oil to pin and small end of connecting rod.
c. After assembling, ascertain that piston swings smoothly.

e |Install piston rings.

CRANKSHAFT

1. Set main bearings in the proper position on cylinder block.

e If either crankshaft, cylinder block or main bearing is reused
again, it is necessary to measure main bearing clearance.

e Upper bearings (Cylinder block side) have oil groove.
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ENGINE OVERHAUL—Assembly

Tightening order

Engine
front

SEM794A

SEME07

Align oil hole
’ E =

e

SEM1598

Thrust direction

|

e e -
Piston pin direction

Engine
front
or rear

Second ring
Oil ring {Lower rail)

%%(Upper rail)

Top ring
Qil ring

UOEI ring
/7 (Expander)

EM725

2. Apply engine oil to main bearing surfaces on both sides of
cylinder block and cap.
3. Install crankshaft and main bearing caps and tighten bolts to
specified torque.
[ : Main bearing cap bolt
44 - 54 N-m
(4.5 - 5.5 kg-m, 33 - 40 ft-Ib)
e Arrange the parts so that the indicated number on bearing
cap is in a row from the front of engine.
e Prior to tightening bearing cap bolts, place bearing cap in
proper position by shifting crankshaft in the axial direction.
e Tighten bearing cap bolts gradually in separating two or three
stages and outwardly from center bearing in sequence.
e After securing bearing cap bolts, ascertain that crankshaft
turns smoothly.

4. Measure crankshaft free end play at center bearing.
Crankshaft free end play:
Standard
0.05 - 0.18 mm (0.0020 - 0.0071 in)
Limit
0.30 mm (0.0118 in)

~ PISTON WITH CONNECTIONS ROD

1. Install connecting rod bearings in the connecting rods and

connecting rod caps.

e Confirm that correct size of bearings are used. Refer to
“Inspection’’ of this section.

e Install the bearings so that the oil hole in the connecting rod
aligns with the oil hole of the bearing.

e Set piston ring as shown.
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ENGINE OVERHAUL—Assembly

EM03470000 2. Install pistons with connecting rods.
or suitable tool (1) Install them into corresponding cylinder using Tool.
- e Be careful not to scratch cylinder wall by connecting rod.
’ e Apply engine oil to cylinder wall, piston and bearing.

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

SEM7698

(2} Install connecting rod bearing caps.
e Tighten in two stages.
[0 : Connecting rod bearing nut
1st
Tighten to 14 to 16 N-m
(1.4 to 1.6 kg-m, 10 to 12 ft-lb).
2nd )
Tighten to 41 to 44 N-m
(4.2 to 4.5 kg-m, 30 to 33 ft-ib)
or if you have an angle wrench,
tighten bolts 60 to 65 degrees
clockwise.

3. Measure connecting rod side clearance.
Connecting rod side clearance (Big end play):
" Standard .
0.20 - 0.35 mm (0.0079 - 0.0138 in)
Limit
0.4 mm (0.016 in)

REPLACING PILOT BUSHING

S$T16610001 g . )
or suitable tool > 1. Remove pilot bushing.
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ENGINE OVERHAUL—Assembly

2. Install pilot bushing.

G\

Crankshaft
side

4l

SEME04B
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

Engine model

CA16DE

Cylinder arrangement

4, in-line

Displacement cm?® {cuin)

1,598 {97.51)

Bore x stroke mm {in)

78.0 x 83.6 (3.071 x 3.291)

Valve arrangement

D.O.H.C.

Firing order

1-3-4-2

Number of piston rings
Compression

Qil

Number of main bearings

Compression ratio

10.0

Unit: kPa (kg/em?, psi)/rpm

Compression pressure
Standard

1,373 (14.0, 199)/350

Minimum

1,177 (12.0, 171)/350

Differential limit between
cylinders

98 (0.98, 1.0, 14)/350
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment

CYLINDER BLOCK

20°(0.79) il IA I
] 60 (2.36)
X=Y 100 (3.94)
gL
7T
SEM528A
Unit: mm {in)
Standard
. Limit
CA16DE
Distortion 0.03 (0.0012) 0.1 {0.004)
Grade 1 77.950 - 77.960 (3.0689 - 3.0693)
Grade 2 77.960 - 77.970 (3.0693 - 3.0697)
Inner diameter Grade 3 77.970 - 77.980 (3.0697 - 3.0701) 0.2 {0.008)*
Cylinder bore Grade 4 77.980 - 77.990 (3.0701 - 3.0705)
Grade 5 77.990 - 78.000 (3.0705 - 3.0709)
Out-of-round (X-Y) Less than 0.015 (0.0006) -
- Taper (A-B) Less than 0.010 {0.0004) -
Difference in inner diameter between cylinders Less than 0.05 (0.0020) 0.2 (0.008)

Piston-to-cylinder clearance

0.015 - 0.035 {0.0006 - 0.0014)

Feeler gauge extracting force

[With gauge thickness 0.04 mm (0.0016 in}} N (kg, Ib) 20-14.7(02-15,04-3.3) -
Cylinder block height CA16DE 204.75 - 204.85 (8.0610 - 8.0649) 0.2 (0.008)**
(From crankshaft center) }

* Wear limit

** Total amount of cylinder head resurfacing and cylinder block resurfacing,
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) SERVICE DATA AND SPECIFICATIONS (S.D.S.)

CYLINDER HEAD

Inspection and Adjustment {Cont’d)

e

; Camshaft center

Unit: mm (in)

SEM570B
Standard Limit
) 125.9 - 126.1 .
Height (H) (aon7.ages | 02(0008)
Surface distorsion 0.03 {0.0012) 0.1 (0.004)

resurfacing

VALVE GUIDE

*. Total amount of cylinder head resurfacing and cylinder block

= T o
L
Exhaust Intake
SEM571B side side SEMS5728
Unit: mm (in)
Standard Service Limit
Intake Exhaust Intake Exhaust -
Length (L)} 40.1 (1.579) 43.1 (1.697) 40.1 (1.579) 40.1 (1.579) =
Outer diameter (D) 10.023 - 10.034 (0.3946 - 0.3950) 10.223 - 10.234 (0.4025 - 0.4029) -
Inner diameter {(d)
(Finished size) 6.000 - 6.018 (0.2362 - 0.2369) -
. . 9.960 - 9.978 9.975 - 9.996
Cylinder head hole diameter (a) (0.3921 - 0.3928) (0.3927 - 0.3935) 10.185 - 10,196 (0.4010 - 0.4014) -
5 0.045 - 0.074 0.027 - 0.059
Interference fit {0.0018 - 0.0029) (0.0011 - 0.0023) 0.027 - 0.049 (0.0011 - 0.0019) -
0.020 - 0.053 0.040-0.073 0.020 - 0.053 0.040 - 0.073 0.1 (0.004)

Stem to guide clearance

{0.0008 - 0.0021)

(0.0016 - 0.0029)

{0.0008 - 0.0209)

(0.0016 - 0.0029)

Tapping length (2}

15.1 - 16.3 (0.594 - 0.602)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont’d)

Standard

Exhaust
valve

Intake
valve

_ Service
§ dad ¢0 ROS § Exhaust intake
£ Rro5 (00200 ! 10.020) = valve seat valve seat
S o
* D, _ -
[~ oD, - s 8
LR ] I S
e e
_ g 'ﬁ
H H
¢D3 ¢Da
J a—
D, Il 9D,
° 1
5o | of D, D, | .
950 “%e
N4 600 Unit: mm {in) Unit: mm {in)
SEM5738B SEM542B
Unit: mm (in)
Standard Service
Intake Exhaust intake Exhaust
Cylinder head seat recess 34.000 - 34.016 30.000 - 30.016 34.500 - 34.516 30.500 - 30.516
diameter (D) (1.3386 - 1.3392) (1.1811-1.1817) (1.3583 - 1.3589) (1.2008 - 1.2014)
Valve seat outer diameter (D. ) 34.080 - 34.096 30.080 - 30.096 34.580 - 34.596 30.580 - 30.596
! (1.3417 - 1.3424) (1.1842 - 1.1849) (1.3614 - 1.3620) (1.2039 - 1.2046)
Face outer diameter (D, ) 30.6-30.8 274-276 30.6- 30.8 27.4-276
2 (1.205 - 1.213) {1.079- 1.087) (1.205 - 1.213) (1.079 - 1.087)
Face inner diameter (D,) 28.5 (1.122) 24.9 (0.980) 28.5 (1.122) 25.0 (0.984}
Valve seat inner diameter (D,) 27.0 (1.063) 23.0 (0.906) 27.0 (1.063) 23.0 (0.908)
Height (H) 5.9-6.0 6.4-6.5 5.1-6.2 5.76 - 5.85
s (0.232 - 0.236) (0.252 - 0.256) (0.201 - 0.205) (0.226 - 0.230)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

VALVE

Inspection and Adjustment (Cont’d)

Valve spring pressure load

T (Margin thickness)

SEM188A

Unit: mm (in)

Compression length mm (in)

Load N (kg, Ib)

0 (0} 0{0,0)
8 (0.31) Approx. 235 (24, 53)
16.5 (0.650) Approx. 539 {55, 121)

Engine model CA16DE Limit
in 31.0-31.2 _
’ {1.220 - 1.228)
Valve head diameter (D)
' Ex 28.0 -28.2 _
’ {1.102 - 1.110)
In 89.0-89.2 _
' (3.504 - 3.512)
Valve length (L)
Ex 89.2-89.4
" | (3512-3.520) -
in 5.965 - 5.980 _
© | (0.2348 - 0.2354)
Valve stem diameter (d)
Ex 5.945 - 5.960
* | (0.2341 - 0.2346) -
in, 45°30' -
Valve face angle (a) -
Ex. 45°30° -
In. 1.3 (0.051)
Valve head margin (T) 0.5 (0.020)
Ex. 1.5 (0.058)
VALVE SPRING
Unit: mm (in)
Standard Limit
Free height (H) 43.1 (1.697) -
Spring constant _
N/mm (kg/mm, Ib/in} 28.4(29,162)
Out of square (S) - 1.8 {(0.071)

HYDRAULIC VALVE LIFTER

Unit: mm (in)

Valve lifter diameter

30.955 - 30.965
(1.2187-1.2191)

Lifter guide bore diameter

31.000 - 31.013
{1.2205 - 1.2210)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Inspection and Adjustment (Cont’d)
CAMSHAFT AND CAMSHAFT BEARING

SEM568A o EM120

Unit: mm (in)

N

Engine model CA16DE
Standard . Limit

In. 40.485 - 40.515 (1.5939 - 1.5951) -
Cam height (A)

Ex. 40.485 - 40.515 (1.5939 - 1.5951) -

In. 8.5 (0.335) -
Valve lift (h)

Ex. 8.5 (0.335) -
Wear limit of cam height - 0.2 (0.008)
Camshaft journal to bearing clearance 0.045 - 0.090 (0.0018 - 0.0035) -0.15 {0.0059)
Inner diameter of camshaft bearing 28.000 - 28.025 (1.1024 - 1.1033) -
Outer diameter of camshaft journal (D) 27.936 - 27.955 (1.0998 - 1.1006) -
Camshaft runout -~ 0.05 (0.0020)
Camshaft end play 0.07 - 0.15 (0.0028 - 0.0059) 0.2 (0.008)

a 248 -

b 248 -

c 15 -
Valve timing (Degree on crankshaft)

d 53 —

e 9 -

f 59 -
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o SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont’d)

CRANKSHAFT

! ‘p

ﬂ%Tl . | omem®®
t

EM737 Y
Dm by EM715
Unit: mm (in)

N Engine model CA16DE
> Main journal diameter (Dm) 52.951 - 52.975 (2.0847 - 2.0856)

Pin journal diameter (Dp) 44.954 - 44974 (1.7698 - 1.7706)

Center distance (r) 41.77 - 41.83 (1.6445 - 1.6468)

Standard ‘ Limit

Taper of journal and pin { @ - ) - 0.005 (0.0002)

Out-of-round of journal and pin { X) - (V) ) - 0.005 (0.0002)

Runout [T.LR.)* - 0.025 (0.0010)

Free end play 0.05 - 0.18 (0.0020 - 0.0071) 0.3 (0.012)

* Total indicator reading
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

BEARING CLEARANCE

Inspection and Adjustment (Cont’d)
AVAILABLE CONNECTING ROD BEARING

Unit: mm (in)

Standard Limit
0.021 - 0.048
i i .1 {0.004
Main bearing clearance (0.0008 - 0.0018) 0.1 (0. )
Connecting rod bearing 0.018 - 0.045 0.1 (0.004)

clearance

{0.0007 - 0.0018)

AVAILABLE MAIN BEARING

Standard
Grade Thickness Identification
number mm (in) color
1.825 - 1.829
° (0.0719 - 0.0720) Black
1.829 - 1.833
! {0.0720 - 0.0722) Brown
1.833-1.837
2 (0.0722 - 0.0723) Green
1.837 - 1.841
3 (0.0723 - 0.0725) Yellow
1.841-1845
4 (0.0725 - 0.0726) Blue

Undersize (service)

Unit: mm (in)

. Main journal
Thickness diameter ‘Dm"’
0.25 1.947 - 1.960 S;:‘r:::e‘i:a:h:ea”"g
(0.0098) (0.0767 - 0.0772) e
specified value.

Standard
Grade Thickness Identification
number mm {in) color
o 1.501 - 1.504
{0.0591 - 0.0592) -
1 1504 - 1.507 Brown
{0.0592 - 0.0593) row
1,507 - 1.510
2 {0.0593 - 0.0594) Green

Undersize (service)

Unit: mm (in)

Thickness Cr;?nk pin journal
diameter “Dp”’

0.08 1.540 - 1.548
(0.0031) (0.0606 - 0.0609)

0.12 1.560 - 1.568 g;“r:::et.hfhzear'"g
{0.0047) {0.0614 - 0.0617) ance s

specified value,

0.26 1.625 - 1.633

{0.0098) (0.0640 - 0.0643)

MISCELLANEOUS COMPONENTS

Unit: mm (in)

Camshaft sprocket runout
[TLR.]*

Less than 0.1 (0.004)

Flywheel runout [TLR]*

Less than 0.15 (0.0059)

* Tota! indicator reading
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont’d)
PISTON, PISTON RING AND PISTON PIN

Piston pin

Unit: mm (in)

Piston
CA16DE
. . ) 19.989 - 20.001
P
iston pin outer diameter (0.7870 - 0.7874)
Interference fit of piston pin to
piston pin hole clearance 0-0.004 (0 -0.0002)
Piston pin to connecting rod 0.005 - 0.017
bearing clearance (0.0002 - 0.0007)
SEMB69A
Piston ring
Unit: mm {in} Unit: mm (in)
Engine model CA16DE Standard Limit
Grade 77.925-77.935 0.040-0.073
No. 1 (3.0679 - 3.0683) Top (0.0016-0.0020) | O 0004
Grade 77.935-77.945 Side 0.030 - 0.063
No. 2 (3.0683 - 3.0687) clearance | 2 (0.0012-0.0025) | O-11(0.004)
Grade 77.945 - 77.955 . 0.025 - 0.085
Standard | 5.3 (3.0687 - 3.0691) ol (0.0010-0.0033) | ©-1(0:004
Piston skirt Grade 77.956 - 77.965 0.22-0.39
diameter (A) No. 4 (3.0691 - 3.0695) Top (0.0087 - 0.0154) 1.0 (0.039)
Grade 77.965 - 77.975 . 0.19-0.45
R 0 (0.
No. 5 (3.0695 - 3,0699) "9gep | 2nd {0.0075 - 0.0177) 1.0 {0.039)
05 78.425 - 78.475 Oil 0.20-0.76 1.0 (0.039)
_ {0.020) (3.0876 - 3,0896) (rail ring) | (0.0079 - 0.0299) 010
Service
(Oversize) | 4 4 78.925 - 78.975
{0.039) (3.1073 - 3,1092)

Dimension (a)

Approximately 14 (0.55)

Piston pin hole diameter

(d)

19.987 - 19.999 {0.7869 - 0.7874)

Piston-to-cylinder bore
clearance

0.015 - 0.035 (0.0006 - 0.0014)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont’d)

CONNECTING ROD

N

—~

S
SEM570A
Unit: mm {in)
Engine model CA16DE
Standard Limit
. 132.95 - 133.05
Center distance (S) (5.2342 - 5.2382) -
Bend :
{per 100 mm (3.94 in)] - 0.1 (0.004)
Torsion
[per 100 mm (3.94 in)] - 0.1 (0.004)
Piston pin bore diameter 22,987 - 23.000 _
(a)* (0.9050 - 0.9055)
Clearance between piston 0.005 - 0.017 _
pin and bearing {0.0002 - 0.0007)
Crank pin bore diameter- { 48.000 - 48.013
(D)* (1.8898 - 1.8903)
Clearance between crank 0.018-0.045 oo
pin and bearing {0.0007 - 0.0018)
Big end play - 0.4 (0.016)

* Without bearing
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Tightening Torque

Unit N-m kg-m ft-lb
ENGINE FRONT SIDE

Timing belt tensioner nut 22 - 29 22-3.0 16-22
Timing belt idler pulley nut 31 - 42 3.2-43 23-31
Crank angle sensor 7-8 0.7-08 5.1-58
Crank pulley bolt 142-152 145-156,5 105-112
INTAKE SIDE

Intake manifold to cylinder 20 - 256 20-26 14-19
head

Intake manifold collector 20 - 26 20-26 14-19
to manifold

E.G.R. tube nut 34-44 35-45 25-33
Throttle chamber 18-22 1.8-2.2 13-16
E.G.R. valve 18-23 18-23 13-17
Air regulator valve 5-6 05-06 3.6-43
EXHAUST SIDE

Exhaust manifold to 37-48 3.8-49 27-35
cylinder head

Exhaust manifold to 42 - 48 43-49 31-35
exhaust front tube

0, sensor 18-24 18-24 13-17

Unit Nm kg-m ft-lb
ENGINE TOP SIDE

Cylinder head balt 103 105 76
(Refer to CYLINDER

HEAD Installation)

Camshaft pulley bolt 14-19 1.4-19 10-14
Camshaft bracket bolt 10-12 1.0-1.2 7-9
Spark plug 20-29 2.0-30 14 -22
Water temperature sensor 20 - 28 2.0-3.0 14-22
ENGINE BOTTOM SIDE

Main bearing cap boit 44 - 54 45-55 " 33-40
Connecting rod cap bolt 41 -44 42-45 30-33
(Refer to ENGINE

OVERHAUL)

Water drain plug on 54-74 66-75 40 - 54
cylinder block

Oil pan 7-8 0.7-08 5.1-5.8
Qil pan drain plug 29- 39 3.0-40 22-29
ENGINE REAR SIDE

Fiywheel bolt 83-93 85-95 61-69
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PREPARATION

SPECIAL SERVICE TOOLS

Tool number
Tool name

Description

ST25051001
Oil pressure gauge

ST25052000
Hose

Adapting oil pressure gauge

to cylinder block

EG17650301
Radiator cap tester
adapter

Adapting radiator cap tester
to radiator filler neck
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ENGINE LUBRICATION SYSTEM

Lubrication Circuit

‘I Hydraulic valve lifter

l Intake manifold
Ol filter bracket ' J a’ /
ﬂ,—\-—.” J‘ :. :D Q

Camshaft

(O
1

Exhaust manifold

Oil filter

QOil pump.
—___:_____. - «m : Oil gallery
oA <3 : Oil passage
Oil strainer <=~ By-pass passage
" Tooil pan
— e —
Regulator valve
(Built-in oil pump) )
popem—
s |
) \ 4 Relief valve (Built-in
oil filter bracket)

Check valve for Hydraulic valve lifter
| (Built-in cylinder block)

1

4—‘ Main bearing
Cylinder head oil gallery

&
4——{ Connect ini;od bearing ‘ iL

Main gallery

I Camshaft journal l
| Connecting rod l lL L
T
X Hydraulic valve lifter Cam'shaft l
' Piston and cylinder |

1
T

¥ '

SEM442B
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ENGINE LUBRICATION SYSTEM

SLC954

Oil Pressure Check

WARNING:

e Be careful not to burn yourself, as the engine and oil may be
hot.

e Qil pressure check should be done in “Neutral’’ gear position.

CAUTION:

o The following data is tested using SAE 10W-30 oil and with
oil temperature between 77 and 83°C (171 and 181°F).
Slight difference will be found because of oil viscosity or oil
temperature. If difference is extreme, check oil passage and
oil pump for oil leaks.

1. Warm up engine.

2. Stop engine and remove oil pressure switch.

3. Install pressure gauge.

4. Start engine and check oil pressure with engine running under
no-load.

Engine Approxirpate discharge pressure
rpm -...kPa {kg/cm?, psi)
Idle speed More than 78 (0.8, 11)
2,000 461 (4.7, 67)
6,000 588 (6.0, 85)
5. Install oil pressure switch.

(@ : Oil pressure switch
10-16 N-m
(1.0- 1.6 kg-m, 7 - 12 ft-Ib)
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ENGINE LUBRICATION SYSTEM

Oil Pump
REMOVAL AND INSTALLATION

1. Remove drive belts.
Remove timing belt covers and timing belt.

2.
3. Remove center member from body.
4. Remove oil pan.

SLC617

Remove oil pump assembly with oil strainer.

O 11-14 s s
(1.1-1.4,8-10) 6. Installation is in reverse order of removal.

i

DISASSEMBLY AND ASSEMBLY

4-5

(0.4-05, 2.9 - 3.6) _g
. ) = n

Cover

Qil pump
body Inner gear
Regulator valve O-ring
Outer
& gear
Spring
Regulator
valve set @
@)
Washer =
Cap
[C] 39 -69 )
(4.0-7.0,
] : Nm (kg-m, frib) 29-51) SLC756

e When installing oil pump, apply engine oil to inner and outer

gear.
e Be sure that O-ring is properly fitted.
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ENGINE LUBRICATION SYSTEM

QOil Pump (Cont’d)

INSPECTION

Using a feeler gauge, check the following clearances.
Unit: mm (in)

Body to outer gear clearance (D 0.11-0.20 {0.0043 - 0.0079)
Inner gear to crescent clearance (2) 0.15 - 0.26 {0.0059 - 0.0102)
Outer gear to crescent clearance 3 0.21-0.32 (0.0083 - 0.0126)
Body to inner gear clearance @) 0.05 - 0.09 (0.0020 - 0.0035)
Body to outer gear clearance (§) 0.05 - 0.11 (0.0020 - 0.0043)

SLC293

If it exceeds the limit, replace gear set or entire oil pump

assembly.

SLC294

REGULATOR VALVE INSPECTION
) 1. Visually inspect components for wear and damage.
Spring Washer . . g
2. Check oil pressure regulator valve sliding surface and valve
Regulator valve Cap spring.
3. Coat regulator valve with engine oil and check that it falls
smoothly into the valve hole by its own weight.
If damaged, replace regulator valve set or oil pump assembly.

sLC285

OIL PRESSURE RELIEF VALVE INSPECTION
Inspect oil pressure relief valve for movement, cracks and breaks
by pushing the ball. If replacement is necessary, remove valve by

prying it out with a screwdriver. Install a new valve in place by
tapping it. ‘

\_ T
QOil pressure relief valve

pes— — \, l———l\\L/

SLCS51
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ENGINE COOLING SYSTEM

Cooling Circuit
Throttle chamber To radiator <y

From radiator

To heater unit

Thermostat housing

*—{; Radiator |;_ ______ Reservoir tank

y
l Water pump
Heater unit —I‘——' Cylinder block

l Throttle chamber .‘*J .

I [ Cylinder head —]
4——| Collector ’ l

Thermostat housing ]

!

| ]
" Hot condition l Thermostat

Cold condition

WARNING:.

To avoid serious personal injury, never remove
radiator cap quickly when engine is hot.

If it is necessary to remove radiator cap when
radiator is hot, turn cap slowly counterclockwise
to the first stop. After all pressure in the cooling
system is released, turn cap past the stop and
remove it.

LC-7
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ENGINE COOLING SYSTEM

SLCO08A

SLCO092A

Cooling System Inspection

CHECKING HOSES

Check water hoses for proper attachment, leaks, cracks, damage,
loose connections, chafing and deterioration.

CHECKING RADIATOR CAP
Apply pressure to radiator cap by means of a cap tester to see if
it is satisfactory.
Radiator cap relief pressure:
78 - 98 kPa
(0.8 - 1.0 kg/cm?, 11 - 14 psi)

CHECKING COOLING SYSTEM FOR LEAKS
Apply pressure to the cooling system by means of a tester to
check for leakage.
Testing pressure:
157 kPa (1.6 kg/cm?, 23 psi)
CAUTION:
Overpressure may cause radiator damage.
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ENGINE COOLING SYSTEM

Loosen SMAE758

Water pump
[C] 16-20 (1.6-2.0, 12-14)

SLC760

Water Pump
'REMOVAL AND INSTALLATION

1. Drain coolant from radiator.

2. Remove cylinder block' drain plug located at left rear of
cylinder block and drain coolant.

& : 54-74Nm
(6.5 - 7.5 kg-m, 40 - 54 ft-1b)

CAUTION:

o When removing water pump assembly, be careful not to get
coolant on timing belt.

e Water pump cannot be disassembled and should be replaced
as a unit. '

e After installing water pump, connect hose and clamp
securely, then check for leaks using radiator cap tester.

INSPECTION
1. Check for badly rusted or corroded body assembly and vane.
2. Check for rough operation due to excessive end play.
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ENGINE COOLING SYSTEM

Place upper side
Gasket ; :
Water outlet ; '/
& Q Thermostat
-]

[3] 18 - 22 N-m (1.8 - 2.2 kg-m, 13 - 16 ft-Ib)
SLC301

‘ %' Jiggle valve

SLC767

SLC343

Thermostat

REMOVAL AND INSTALLATION

1. Drain engine coolant.

2. Remove water outlet, then take out thermostat.

3. Install thermostat with jiggle valve or air bleeder facing up-

ward.

e After installation, run engine for a few minutes, and check
for leaks.

INSPECTION

1. Check for valve seating condition at ordinary temperatures. It

should seat tightly.
2. Check valve opening temperature and maximum valve lift.

Standard Cold type
Valve opening temperature
°C °F) 82 (180) 88 (190)
Max. valve lift 8/95 8/100
mm/°C (in/°F) (0.31/203) (0.31/212)

3. Then check if valve closes.at 5°C (9°F) below valve opening
temperature.

LC-10



ENGINE COOLING SYSTEM

Radiator
DISASSEMBLY AND ASSEMBLY

/155} Sub fan
u (Air conditioner equipped model)

To
reservoir

Main fan

Thermo switch
[C] 9.3-10.3 N-m {0.95 - 1.05 kg-m, 6.9 - 7.6 ft-Ib)

@/— Mount rubber

SLC956

Water Temperature Switch
INSPECTION
1. Drain coolant.
2. Remove thermo switches.
3. Check thermo switches for proper operation.
Operating temperature
OFF - ON 85°C (185°F)

[0 : Water temperature switch
SLC463 9.3-10.3N'm

(0.95 - 1.05 kg-m, 6.9 - 7.6 ft-1b)
For cooling system wiring diagram, refer to HA section.

LC-11




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

Engine Lubrication System

Oil pressure check .Oil pressure regulator valve
kPa (kg/cm?, psi)/rpm
Engine . Approximate discharge pressure
rpm kPa (kg/em?, psi) Regulator vatve opening 471 - 510
pressure (4.8 -5.2, 68 - 74)/2,000
Idle speed More than 78 (0.8, 11)
2,000 461 (4.7,67)
6,000 588 (6.0, 85)
Tightening torque
Qil pump inspection Unit N-m kg-m ft-lb
Unit: mm (in)
Qil pump securing bolt 11-14 1.1-1.4 8-10
Body to outer gear clearance 0.11-0.20 (0.0043 - 0.0079) Oil pump cover screw 4-5 0.4-05 29-36
Inner gear to crescent clearance 0.15 - 0.26 (0.0059 - 0.0102) Oil pressure regulator 39-69 40-7.0 29 - 51
Outer gear to crescent clearance 0.21 - 0.32 (0.0083 - 0.0126) valve cap
Body to inner gear clearance 0.05 - 0.09 (0.0020 - 0.0035) Oil pressure switch 10-16 1.0-1.6 7-12

Body to outer gear clearance 0.05-0.11 (0.0020 - 0.0043)

Engine Cooling System

Thermostat Tightening torque
Standard Cold type Unit N-m kg-m ft-ib
Va!ve opening °C CF) 82 (180) 88 (190) Water pump securing bolt 16 - 20 16-2.0 12-14
temperature Water outlet securing nut 18 - 22 18-22  13-16
Max. valve lift . 8/95 (0.31/203) /100 (0.31/212) Water temperature switch 9.3-10.3 095-1.05 6.9-7.6
mm/°C {in/’F)

Thermo switch

Operating temperature ° °
(OFF - ON) 85°C (185°F)

LC-12






ELECTRONIC CONTROL SYSTEM INSPECTION

INJECTOR (Not self-diagnosis item)

(E.C.C.S. harness)

FUSIBLE
LINK

B

BATTERY

o>

ndr}

]

il

DROPPING RESISTOR

No.4 \No.3 No.2 No.1

INJECTOR

ENGINE =
GROUND

1]
1]

0

il
11

11
1

0

LI

LT

E.C.C.S. CONTROL UNIT

SEF399F

EF & EC-78




ELECTRONIC CONTROL SYSTEM INSPECTION

INJECTOR (Not self-diagnosis item)

SEFQ92F

N

Qe

SEFO93F
D
frede=] 1 =
i X%
SEFZQtlF

C INSPECTION START ,
v

Check resistance of each injector.
Resistance:

Approximately 250
1 N.G., replace injector.

oK.
B v

Check power source.

N.G.

»| Check dropping resistor.

1) Start engine.

2) Check voltage between ter-
minals GoD), G0, G0, G0d,
and ground. .

Voltage:
(18): Battery voltage
@' .@I .@: .®:

Voltage varies between
0V and 12V.

B LO.K.

1) Check resistance between ter-

A

1) Check resistance between

terminals @ - ®, @ - ©,
©-@and @- @.
Resistance: 6Q2

If N.G., replace resistor,

OK.

minals (&, (8B, (112, (D)

and ground.

Resistance:
Approximately 052

If N.G., repair harness.

OK.

v

C INSPECTION END

)
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ELECTRONIC CONTROL SYSTEM INSPECTION

EXHAUST GAS SENSOR (Not self-diagnostic item)

EXHAUST

. E Q GAS SENSOR

-—l._—_:"_—:_—a 2 &
Ir____ B/W
H
H
M
I
1 -
Gmw @D 2 —w-2¢ Pl
11 [T 1]
m=jli=s 15
. - L1 —
(Main harness) l (E.C.C.S. harness) L | .
BW 8/W - E
] z
3
-l
1 9]
T
—— =
] &
] 3]
o
| o8
z g FUSIBLE ui
s o ’ LINK 4 ] ﬂl
HOLDER @
go lﬁ o -
[a]3]5] o >
£ I
obk
OFF |ACC|ON | ST é
1 Q1010
2 ofoll Q . —
3 & ) !
3 8|  BATTERY ENGINE
IGNITION GROUND
SWITCH = = : SEF400F
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ELECTRONIC CONTROL SYSTEM INSPECTION

EXHAUST GAS SENSOR (Not self-diagnostic item)

O\

( INSPECTION START )

v

O.K.

Check flashes of inspection lamps
on E.C.U.
1) Warm up engine sufficiently.

2) Make sure that green inspec-
tion lamp goes on and off

9 times or more during 10
seconds at 2,000 rpm.

SEFQ95F

— . [&
(efble r.s.

N

r\@n
D

J N.G.

y

Check continuity between ter-
minal @ and ground.
Continuity should exist.

If N.G., repair harness or con-
nectors.

Ignition switch “ON"’

O.K.

8| !

1)} Turn ignition switch ““ON"’.
2) Check voltage between ter-

SEFQ096F

)|

24

“

minal (© and ground.
Voltage: Battery voltage
If N.G., repair harness or
connectors.

oK.

Y

N

v

Check input signal to E.C.U.

Engine runs.

SEFQ97F

1) Start engine and make sure
that engine has warmed up
sufficiently.

{f not, warm it up.

2) Check voltage between E.C.U.
terminal @ and ground.
Voitage should change
between OV and 1V.

If N.G., repair harness, con-

nectors or Exhaust gas sensor.

O.K.

h 4

INSPECTION END

C

EF & EC-81
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ELECTRONIC CONTROL SYSTEM INSPECTION

AIR INJECTION VALVE (A.L.LV.) CONTROL (Not self-diagnostic item)

(E.C.C.S. harness)

14
o_l

OR—-42

B EE

7

@
;S
il

A.l.V.CONTROL
SOLENOID VALVE

[ L—27
L—35 -

ok
[ []J
HH
] E
b4
i L
]
1 1 s
—— E
t—— b4
L1 o
o
)
g |3
0] w

SEF401F

o+ EF & EC-82




ELECTRONIC CONTROL SYSTEM INSPECTION

AIR INJECTION VALVE (A.LV.) CONTROL (Not self-diagnostic item)

C INSPECTION START )

4
Check A.l.V. control solenoid valve.
Condition Continuity
Supply 12V direct current to A.L.V.
control solenoid valve ontly @ -
Not supply Only -©

ﬁ

42

Ignition switch "OFF*

S

SEF100F

F]

[

Engine runs.

SEF101F

}|———

Continuity should exist.

SEF098F If N.G., replace A.I.V. control solenoid valve.
B] To[E B 0K.
[e] s, v
Check power source.
1) Turn ignition switch ““ON".
m 2) Check voltage between terminal @ and ground.
Voitage: Battery voltage
- o® I¥ N.G., repair harness or connectors.
Ignition switch “ON" O.K.
4
SEFO9OF 1) Turn ignition switch “OFF".

2) Check continuity between terminals ® and @.

1f N.G., repair harness or connectors.

oK.
A

Check output signal.

1) Start engine and warm it up sufficiently.
2) Check voltage between E.C.U. terminal @ and ground.

Accelerator pedal position

Voltage

Released

Approximately 0.8V

Depressed

Battery volitage

oK.

v

C

INSPECTION END )

EF & EC-83
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ELECTRONIC CONTROL SYSTEM INSPECTION

E.G.R. CONTROL (Not seif-diagnosis item)

E.G.R. CONTROL
SOLENOID VALVE

(E.C.C.S. harness) b

87 ]

I8

|

0l

1]
i

1

11

[EEE

EEECE

E.C.C.S. CONTROL UNIT

SEF402F

EF & EC-84



ELECTRONIC CONTROL SYSTEM INSPECTION

E.G.R. CONTROL (Not self-diagnosis item)

C INSPECTION START )

14% ‘%

/

|

d

5=

Engine runs =

v
Check E.G.R. control solenoid valve.
Condition Continuity
Supply 12V direct current to E.G.R.
control solenoid valve ony @ -
Not supply Only - ©
SEFOQ98F ¥ N.G., replace E.G.R. control solenoid valve,
B B 0.
8. Check power source.
1) Turn ignition switch “ON"’.
[\—] 2) Check voltage between terminal (® and ground.
@ Voltage: Battery voltage
1 N.G., repair harness.
Ignition switch “ON"’ 0.K.
"
SEF102F 1) Turn |gn|t|(?n s‘thch OFF”. )
2) Check continuity between terminals © and @.
Continuity should exist.
= If N.G., repair harness or connectors.
TS. 3 0K
i 1 D] 19K
@aleD N
Check output signal.
1) Start engine and warm it up sufficiently.
Ignition switch “OFF* 2) Check voltage between E.C.U. terminal @ and ground.
m Engine condition Voltage between @ and ground
() At idle Battery voltage
SEF103F . Battery voltage —~
h
m When racing Approximately 0.8V

SEF104F

O.K.

v
INSPECTION END )

C
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ELECTRONIC CONTROL SYSTEM INSPECTION

PRESSURE REGULATOR VACUUM RELEASE (P.R.V.R.) CONTROL SOLENOID VALVE

(Not self-diagnostic item)

P.R.V.R.
CONTROL
SOLENOID
VALVE
l@%
E GI g 352
L —27
’l' ; L—35 1 UI
.
mQ\ -
EI
G—19 A
(E.C.C.S. harness) o ﬂl
1
—=30]

E.C.C.S. CONTROL UNIT

SEF403F

EF & EC-86




ELECTRONIC CONTROL SYSTEM INSPECTION

PRESSURE REGULATOR VACUUM RELEASE (P.R.V.R.) CONTROL SOLENOID VALVE

o @
Battery

j {Not self-diagnostic
INSPECTION START ) item)
v
Check P.R.V.R. control solenoid valve.
Condition Continuity

Supply 12V direct current to

P.R.V.R. control solenoid vaive only @ -

Not supply Only -©

If N.G., replace P.R.V.R. control solenoid valve.

SEFO098F
= @b |
‘{ 1s.

o ®

Ignition switch “ON"" l
SE

F105F

O.K.
B v

Check power source,
1) Turn ignition switch “ON".

Voitage: Battery voltage
if N.G., repair harness.

2) Check voltage between terminal @ and ground.

o.K.

v

1) Turn ignition switch “OFF".

Continuity should exist.
I1f N.G., repair harness or connectors.

2) Check continuity between terminals ® and (9.

D) | O.K.

T 1]
&su‘%

Ignition switch “OFF"

N
B

Check output signal.

2) Stop engine and restart engine.

after turning ignition switch “START".

1) Start engine and warm it up sufficiently.

3) Check voltage between E.C.U. terminal (9 and ground.
Battery voltage should appear in approx. 3 minutes

SEF106F
3
|
19
o®
Engine runs. =

SEF107F

O.K.

v

C INSPECTION END )
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ELECTRONIC CONTROL SYSTEM INSPECTION

CLUTCH SWITCH AND NEUTRAL SWITCH (Not self-diagnostic item)

CLUTCH

e
EME @ﬁ/f?

GY/R

(Eng

GROUND

NEUTRAL
SWITCH

ine harness)

®

!_, .

o™
G AED
ENGINE [j [ BODY

GROUND

R BR.

{Main harness)

@

BODY GROUND

_"_.J —— (E.C.C.S. harness)

&= s
-
@ @@

BR—10

[
[ 11

0l

{11

13|

0]

LT

(R

1]

E.C.C.5. CONTROL UNIT

SEF404F

EF & EC-88




ELECTRONIC CONTROL SYSTEM INSPECTION

CLUTCH SWITCH AND NEUTRAL SWITCH (Not self-diagnostic item)

—/
[—oo—

Neutral switch

e @ ol
Shifft position: NEUTRAL SEF108F

H F

Clutch switch

O]

e @) L
SEF108F

Depress clutch pedal.

Neutral switch connector

&3
7120 [24

N
©

!

SEF110F
Clutch switch connector
E9)
foTnl | €8
e D,
SEF111F
=5 ol
HS. :
5.
Clutch - TT 1o
d switch
connector [ |

&
TS.
Neutral switch

9lh connector

SEF112F

( INSPECTIO

N START )

!

Clutch switch

Check clutch switch and neutral switch.

Condition

Continuity between terminals
and

Release clutch pedal

No

Depress clutch pedal

Yes

Neutral switch

Condition

Continuity between terminals

and
Shift to “Neutral” Yes
Shift to other positions No

I N.G., replace switches.

BE A 4

oK.

Continuity should exist.

Check continuity between terminal (© and ground (for neutrat
switch) and terminal () and ground (for clutch switch).

If N.G., repair harness or connectors.

v

0.K.

Continuity should exist.

Check continuity between terminals @ and (for neutral
switch) and terminals €) and (for clutch switch).

If N.G., repair harness or connectors.

A,

A

( INSPECTION END )
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ELECTRONIC CONTROL SYSTEM INSPECTION

POWER VALVE CONTROL (Not self-diagnosis item)

i
T
T

L-20
(E.C.C.S. harness)

35l27

Is]

[
NN

B

POWER CONTROL VALVE
SOLENOID VALVE

E.C.C.S. CONTROL UNIT

SEF405F

EF & EC-90




ELECTRONIC CONTROL SYSTEM INSPECTION
POWER VALVE CONTROL (Not self-diagnosis item) '

{ INSPECTION START )

&)
TS,

| 4

20|

Ignition switch “OFF"

N
@

v
Check power control valve solenoid valve.
Condition Continuity
Supply 12V direct current to
power control valve solenoid valve Only @
Battery Not supply only ® - ©
SEF098F If N.G., replace power control valve solenoid valve.
B B ' OK.
oSy v
1S, Check power source.
1) Turn ignition switch “ON",
[I] 2) Check voltage between terminal (® and ground.
N Voltage: Battery voltage
If N.G., repair harness or connectors.
ignition switch “ON"* OK
8] ,
- 1) Turn ignition switch “OFF"".
SEF113F

2) Check continuity between terminals @ and @0.
Continuity should exist.
I N.G., repair harness or connectors.

O.K.

v

Check output signal.
1) Start engine.
2) Check voltage between terminal @) and ground.

Engine speed and ground

SEF114F

Voltage between termina!l @0

Less than approx. 4,000 rpm

(@E

[
- (24
N
o @
Engine runs.

SEF1156F

More than approx. 4,000 rpm Battery voltage

Approximafely Vv

Oo.K.

v

C INSPECTION END

)
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ELECTRONIC CONTROL SYSTEM INSPECTION

ACCELERATION CUT CONTROL (Not self-diagnostic item)

THROTTLE VALVE SWITCH

s

Full /
contact
’_—3 ]
@ GY/L—25 —EH]]
(Main harness) (E.C.CS. harness) :j
Y/PU Y/PU yipu—{ 1] I [T 1RiY —
HHI| [0 .
. L] —H E
-~ 2
=
L/R—14
(A/C harness) @ @ : u ﬂl 3
| E
T z
- 8
To thermo contro! amplifier «——— 8
To air conditioner switch 4—1— = 3}
w
E—} g RIY—43 I]I
> S>3
o :
8 ——107
[IA —B——108
——B——112
$—8——113
ACCELERATION @
ENGINE
CUT RELAY N EQ
—L.
= SEFA406F

For inspection of this system, refer to HA section.

EF & EC-92



E.C.U. INPUT/OUTPUT SIGNAL INSPECTION

MEASUREMENT VOLTAGE OR RESISTANCE OF E.C.U.
1. Disconnect battery ground cable.

2. Remove assist side or bench seat from vehicle.

3. Disconnect connectors from E.C.U.

| 2

K
/ SEF371D

4. Remove pin terminal retainer from connectors to make it
Retainer easier to insert tester probes.

SEFQ37E

o

Connect connectors to E.C.U. carefully.

Connect battery ground cable.

7. Measure the voltage at each terminal by following “E.C.U.
inspection table”.

o

SEFO081E
CAUTION: .
a. Perform all voltage measurements with the connectors con-
nected.
b. Perform all resistance measurements with the connectors dis-
connected.

¢. Make sure that there are not any bends or breaks on E.C.U.
pin terminal before measurements.
d. Do not touch tester probes between terminals @ and @,

@ and @b .

SEFO082E

EF & EC-93




E.C.U. INPUT/OUTPUT SIGNAL INSPECTION

E.C.U. inspection table

*Data are reference values,

TERMI-
NAL ITEM CONDITION *DATA
NO.
] [Engine is runnin?l
2 A.A.C. valve 7-11V
R At idle (Under no-load condition)
(after warming up)
l Engine is running.J
Engine is cold. 0.7 - 0.9V
[Water temperature is below ]
60°C (140°F).
4 E.G.R. control solenoid
valve 'E\gine is running.
After warming up BATTERY VOLTAGE
Water temperature is between (11 - 14V)
65°C (149°F) and 105°C
(221°F).
5
44 Ignition signal Enine is runnin Voltage varies between 0V and
45 (from power transistor) 9 9 approximately 1.0V.
46
6 E.F.l. relay Ignition switch “ON" 0.8-1.0v
Crank angle sensor Idle speed
8 .- g. Do not turn engine at high speed 2.0-3.0v
{position signal) under no-load
9 Start signal Ignition switch “START"” (Bf;T'I;iS;/ VOLTAGE
| Ignition switch “ON"
] ov
Gear position: Neutral
10 Neutral signal [Ignition switch “ON"
BATTERY VOLTAGE
Gear position: (11 - 14V)
Except neutral

EF & EC-94



E.C.U. INPUT/OUTPUT SIGNAL INSPECTION

*Data are reference values.

TERMI-
NAL
NO.

ITEM

CONDITION

*DATA

14

Full throttle switch
( © side)

@nition switch “ON”’

Throttle valve: fully open

9- 10V

[ Ignition switch “ON"J

Throttle valve:
Any position except fuil throttle

ov

17

Crank angie sensor

"(Reference signal)

Idle speed
Do not turn engine at high speed
under no-load.

Approximately 0.5V

18

Idle switch
{© side)

ngnition switch “ON" |

Throttle valve: idle position

9-10V

l Ignition switch “ON"’ l

Throttle valve:
except idle position

ov

19

Pressure regulator control
solenoid valve

[Ignition switch “ON"’

l—- For approximately 3 minutes
after turning ignition switch to
“START".

[Water temperature is above ]
60°C (140°F).

0.7 -0.8V

(1dle switch ON)

[Ignition switch “ON’’ I

LApproximat:-:-ly 3 minutes
after turning ignition switch to
“START".

“Water temperature is above :I
[60"0 (140°F).

Ignition switch ““ON’’ or “START".
Water temperature is below 60°C
(140°F).

BATTERY VOLTAGE
(11 - 14V)

(ldie switch ON})

20

Power valve control panel

Engine speed:
Less than approximately 4,000 rpm

Approximately 1.0V

Engine speed:
More than approximately 4,000 rpm

BATTERY VOLTAGE
(11-14V)

EF & EC-95




E.C.U. INPUT/OUTPUT SIGNAL INSPECTION

*Date are reference values.

TERMI-
NAL ITEM CONDITION *DATA
NO.
Ignition switch “ON"" &
full throttle switch “OFF"
L ov
Air conditioner signal Air conditioner switch and
. A H 22, rr & 43 F ”
22 (Air conditioner equipped heater fan switch "ON OFF
model) Ignition switch “ON’" &
full throttle switch “ON"’ BATTERY VOLTAGE {11 - 14V)
I— (within approximately 5 seconds)
Air conditioner switch “ON"’
1.0- 5.0V
23 Water temperature sensor Engine is running. QOutput voltage varies with engine
water temperature.
l Engine is running_J
24 Exhaust gas sensor 0 - Approximately 1.0V
After warming up sufficiently.
Idle switch and full throttle ..
H h [ ” -
25 switch (@ side) Ignition switch “ON 9-10V
g; Power source for E.C.U. Ignition switch “ON" (B1A1ﬂ;is;( VOLTAGE
Ignition switch “ON" :
29 Vehicle speed sensor L Voltagt? varies between OV anq
When rotating front wheel slowly approximately 5V.
Idle speed 1.5V
31 Air flow meter Do not turn engine at high speed (Output voltage varies with engine
_under no-load. revolution.)
Y
34 Ignition switch signal Ignition switch ‘"ON" BATTERY VOLTAGE
(11 -14vV)
I Engine is runninﬂ
0.7-0.9v
At idle
A.LV. controf solenoid I Engine is running. |
42 valve
LWhen depressing accelerator BATTERY VOLTAGE
pedal (11-14V)

Water temperature is above
50°C (122°F).

EF & EC-96
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E.C.U. INPUT/OUTPUT SIGNAL INSPECTION

*Data are reference values.

TERMI-
NAL ITEM CONDITION *DATA
NO. :
101
102 . Voltage varies between OV and
I t ine i i
103 niector Engine is running. approximately 12V.
104
Engine is running. 0.7 -0.9Vv
108 | Fuel pump [ tgnition switch “ON" | BATTERY VOLTAGE
T— After 5 seconds (11-14V)
. . . BATTERY VOLTAGE
114 Injector power supply Engine is running.
(11 - 14V)
28
36
:8; Ground for E.C.U. Ignition switch “OFF” Approximately (119
112 .
113
I E.C.U. PIN CONNECTOR TERMINAL LAYOUﬂ
112113 —= max< 1 J=l [—) )
[1071108f10s><PX]] 4142 1]2]3]a 8[9]10 21222324125126]27128)|
[101[102[103[104 < <] 3144|4546 1112)13[14 171819120 301311320X[34{3536)|
HS. HS. ' HS. ' H.S.

EF & EC-97
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MIXTURE RATIO FEEDBACK SYSTEM INSPECTION

MIXTURE RATIO FEEDBACK SYSTEM e Valve clearance, engine compression
INSPECTION : : : E.G.R. valve operation
Preparation Throttle valve and throttle valve switch oper-
. . ation
1. N:_:': sure that t_he follow_lng parts are in good 2. On air conditioner equipped models, checks
o . should be carried out while the air conditioner
[ ] Battefy e, 42 '”
o laniti ‘ is “OFF",
gm. on s-ys em 3. When measuring ‘‘CO’’ percentage, insert probe
e Engine oil and coolant levels . .
e Fuses more than 40 cm (15.7 in) into tail pipe.
4. Checking and adjusting should be done while
* E.C.CS. harness connectors the radiator cooling fan is stopped
® Vacuum hoses ‘ i g Ppad.
e Air intake system -
(oil filler cap, oil level gauge, etc.)
Overall inspection sequence
C INSPECTION START )
v
Perform E.C.C.S. self-diagnosis.
v
»| Check or adjust idle speed and ignition timing.
v v
Check idle mixture ratio by using E.C.U. inspection N.G. »| Check exhaust gas sensor harness.
lamp (Green).
0O.K.

A4

Check idle mixture ratio by using E.C.U. inspection
lamps (Red and Green) [in diagnostic mode I1].

0.K. N.G.

v

( INSPECTION END >

v

v

Check base idle CO in tail pipe under the

following conditions.

® Throttle valve switch harness connector dis-
connected (No A.l.V. controlled condition)

® Water temperature sensor harness connector
disconnected and then 2.5 k{2 resistor

connected
® Exhaust gas sensor harness connector dis-
connected
N.G. O.K.

v

Replace exhaust gas sensor.

v

meter by-pass screw.

Adjust idle mixture ratio by using air flow

EF & EC-98



MIXTURE RATIO FEEDBACK SYSTEM INSPECTION

£~ )\H
)

SEF457C

3,% 5
8.

’(}

-

U

"I"IV, 1Y
™

~

%

(3
o= |
=8

SEF477B

ﬁ/ rpm for about 2 minutes under no-load.

C INSPECTION START )

Visually check the following:
® Air cleaner clogging

® Hoses and ducts for leaks
® E.G.R. valve operation

o FElectrical connectors
°
°

Gaskets
Throttle valve and throttle valve switch operation

!

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

i

Open engine food and run engine at about 2,000

v

Perform E.C.C.S. self-diagnosis.
0.K. N.G.

A4

«— Check, correct or replace malfunctioning parts.

v

Does engine run smoothly?
O.K. N.G.

v

. Check and clean injectors, and replace injectors if
necessary.
v

Race engine two or three times under no-load,

A

then run engine at idle speed.

v

A

Check idie speed.

M/T: 80050 rpm

SEF131F OK. v N.G.
& Check ignition timing with N.G. + Adjust ignition timing by
a timing light.

Idie speed becomes lower
SEF119F

: : Adjust idi 2d to 750 b
just idle spead to 760 rpm by

turning crank angle sensor

15°2° BT.D.C after loosing crank angle
= Ehiadinty sensor fixing bolts.

O.K.

v

Disconnect A.A.C. valve harness corinector.

'

turning idle speed adjusting screw.

:

Connect A.A.C. valve harness connector.

EF & EC-99
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MIXTURE RATIO FEEDBACK SYSTEM INSPECTION

(]
13

®

1

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

Make sure that inspection lamp (Green) on control
unit goes on and off periodically more than 9

times during 10 seconds at 2,000 rpm under
no-load.

}
{m

8%
i ',
9%
e

SEF477B

oK.

, [N.G.
v

Race engine two or three times under no-load,
then run engine at idle speed.

b

Set the diagnosis mode of E.C.U. to No. 2 mode
and check inspection lamps {Red and Green) on

contro! unit blink at 2,000 rpm under no load. | No
They should blink simultaneously.

Red

SEF433D

Yes

v
Connect throttle valve switch harness connector.

C INSPECTION END ) ©

{

Check exhaust gas sensor harness:

1) Turn off engine and disconnect battery ground
Exhaust gas sensor cable.
CE@ID]CﬂDdWE N 2) Disconnect connector from Control Unit.
: 3) Discnonect exhaust gas sensor harness connector
and connect terminal for exhaust gas sensor

harness connector to ground with a jumping
wire.

4) Check for continuity between terminal No. 24
@ and ground metal on vehicle body.
ad
= SEF257F

Continuity exists
Continuity does not exist
O.K.

O.K.
................. N.G.

y
Repair or replace E.C.C.S. harness.

v

® Disconnect water temperature sensor harness
connector.

® Connect a resistor (2.5 k§2) between terminals
of water temperature sensor harness connector.

l

®
EF & EC-100
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MIXTURE RATIO FEEDBACK SYSTEM INSPECTION

0.K.

Start engine and warm up engine until water tem-
perature indicator points to the middle of gauge.
(Wait more than 5 minutes after engine starts.)

v

Race engine two or three times under no load then
run engine at idle speed. :

!

Check “CO"%

idle CO: Less than 5%
Make sure engine runs smoothly.

v

After checking CO%

1) Disconnect the resistor from terminals of water
temperature sensor harness connector.

2) Connect water temperature sensor harness con-
nector to wate¥ temperature sensor.

N.G.

A

Turn off engine and replace
exhaust gas sensor.

Connect exhaust gas sensor harness to exhaust gas

Sensor.

Turn off engine and remove air flow meter from

vehicle.
!

Drill a hole in seal plug which seals air by-pass
screw of air flow meter and remove seal plug.

!

Install air flow meter on vehicle. Start engine and
warm up engine until water temperature indicator
points to the middle of gauge.

v

Set the diagnosis mode of E.C.U. to No. 2 mode.
Then adjust idle mixture ratio by turning variable
resistor of air flow meter so that inspection lamps
(Red and Green) blink simuitaneously at 2,000
rpm under no load.

Adjustable Not adjustable

v

Replace air flow meter.

v

® Turn off engine and remove air flow meter
from vehicle.
® Insert new seal plug into air by-pass screw hole.
® Tap seal plug with a suitable bar, thereby install-
ing seal plug on air flow meter.

v

Install air flow meter on vehicle.

®
ﬂ‘
=" N
Turn counterciockwise:
CO becomes lower
SEF120F
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MIXTURE RATIO FEEDBACK SYSTEM INSPECTION

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

'

Run engine at about 2,000 rpm for about 2 minutes

under no load.

Make sure that inspection lamp (Green) on control
unit goes on and off periodically more than 9
times during 10 seconds at 2,000 rpm.

0.K.

£ )\H

X5

SEF457C

A4

N.G.

v

Replace E.C.C.S. control unit.
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FUEL SYSTEM INSPECTION

/ /{\\\ o
N \

, F‘uel pump fuse \
SMAG708

——

p—

L
? Pree gauge

-:r__-_ﬂ'__

Fuel tank

’ |
Pressure gauge
%

SEF157E

Fuel pressure

Vacuum

SEF718B

R

eleasing Fuel Pressure

Before disconnecting fuel line, release fuel pressure from fuel
line to eliminate danger.

1.

2.
3.

4.

Remove fuel pump fuse.

Start engine.

After engine stalls, crank engine two or three times to make
sure that pressure is released.

Turn ignition switch off and connect fuel pump fuse.

Fuel Pressure Check

a. When reconnecting fuel line, always use new clamps and be
sure to position them correctly. '
b. Use a torque driver to tighten clamps.
¢. Use Pressure Gauge to check fuel pressure.
1. Release fuel pressure to zero.
2. Disconnect fuel hose between fuel filter and fuel tube {engine
side).
3. Install pressure gauge between fuel filter and fuel tube.
4. Start engine and check for fuel leakage.
5. Read the indication of fuel pressure gauge.
At idling:
When fuel pressure regulator valve
vacuum hose is connected.
Approximately 196 kPa
(2.0 kg/em?, 28 psi)
When fuel pressure regulator valve
vacuum is disconnected.
Approximately 245 kPa
(2.5 kg/cm?, 36 psi)
6. Stop engine and disconnect fuel pressure regulator vacuum
hose from intake manifold.
7. Plug intake manifold with a rubber cap.
8. Connect variable vacuum source to fuel pressure regulator.
9. Start engine and read the indication of fuel pressure gauge as

vacuum is changed.

Fuel pressure should decrease as vacuum increases. If results are

u

nsatisfactory, replace fuel pressure regulator.
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FUEL SYSTEM INSPECTION

A~

SEF121F

Braided reinforcement

Soldering iron

©

°
|

—

Socket 20 mm {0.79 in)

EF551

:‘R 0

Align the same side.

SEF122F

Injector Removal and Installation

1. Release fuel pressure to zero.

2. Remove throttle chamber, throttle chamber stay, 1.A.A. unit
intake side rocker cover and P.C.V.

3. Disconnect fuel hoses and pressure regulator vacuum hose.

4. Remove injector assembly fixing bolts.

5. Take out injector assembly.

Be careful not to damage the injector, nor to deform the fuel

tube.

6. Remove injectors from fuel tube.

7. Remove fuel hose.

1) Heat soldering iron (150 watt). Cut hose into braided re-
inforcement from mark to socket end.

Do not feed soldering iron until it touches injector tail piece.

2) Then pull rubber hose out with hand.

a. Be careful not to damage socket plastic connector, etc. with
soldering iron.

b. Never place injector in a vise when disconnecting rubber
hose.

8. Install fuel hose as follows:

1) Clean exterior of injector tail piece.

2} Wet inside of new rubber hose with fuel.

3) Push end of rubber hose with hose sockets onto injector
tail piece by hand as far as they will go.

CAUTION:

After properly connecting fuel hose to injector and fuel tube,

check connection for fuel leakage.

9. Assemble injectors with fuel pipe.
10. Install injectors.
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EVAPORATIVE

EMISSION CONTROL SYSTEM

Description

Fuel tank

Fuel check valve

Vapor vent line

Throttle chamber-\

Fuel filler cap with
vacuum relief valve

Main purge

orifice
Purge control
Vi

e

Constant
purge orifice

& {} RS Carbon canister

C:l : Air
« : Fuel vapor

SEC544A

A®

SEC424A

The evaporative emission control system is used to reduce hydro-
carbons emitted to the atmosphere from the fuel system. This
reduction of hydrocarbons is accomplished by activated char-
coals in the carbon canister. )

The fuel vapor from the sealed fuel tank is led into the canister
which contains activated carbon and the vapor is stored there
when the engine is not running.

The canister retains the fuel vapor until the canister is purged by
the air drawn through the bottom of the canister to the intake
manifold when the engine is running. When the engine runs at
idle, the purge control valve is closed. ‘
Only a small amount of stored vapor flows into the intake mani-
fold through the constant purge orifice. As the engine speed
increases, and the throttle vacuum rises higher, the purge control
valve opens and the vapor is sucked into the intake manifold
through both the main purge orifice and the constant purge
orifice.

Inspection

CARBON CANISTER

Check carbon canister as foliows.

® : Blow air and ensure that there is no leakage.
® : Blow air and ensure that there is leakage.
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EVAPORATIVE EMISSION CONTROL SYSTEM

SEC308A

« Fuel vapor

Carbon canister side

Fuel tank

SEC309A
Vapor line
Canister
SMA3038
Air
Cock:
Fuel check valve
1
To throttle |} 3.923kPa
{y chamber H {400 mmH, O,

manifold

Canister

g [} 16.75 inH, O)
To intake

SEC423A

Inspection (Cont’d)
FUEL TANK VACUUM RELIEF VALVE

1.
2.

Wipe clean valve housing.

Inhale air through the cap. A slight resistance accompanied
by valve clicks indicates that valve is in good mechanical con-
dition. Note also that, by further inhaling air, the resistance
should be disappeared with valve clicks.

If valve is clogged, or if no resistance is felt, replace cap as an
assembly.

FUEL CHECK VALVE

1.

Blow air through connector on fuel tank side.

A considerable resistance should be felt and a portion of air
flow be directed toward the canister.

Blow air through connector on the canister side.

Air flow should be smoothly directed toward fuel tank.

If fuel check valve is suspected of not being properly func-
tioning in steps 1 and 2 above, replace it.

VAPOR VENT LINE

1.

Check hoses and fuel tank filler cap.

2. Disconnect the vapor vent line connecting carbon canister to

fuel tank.

Connect a 3-way connector, a manometer and a cock (or an
equivalent 3-way charge cock) to the end of the vent line.
Supply fresh air into the vapor vent line through the cock
little by little until pressure becomes 3.923 kPa (400
mmH, 0, 15.75 inH, O).

Shut the cock compietely and leave it unattended.

After 2.5 minutes, measure the height of the liquid in the
manometer.

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

When filler cap does not close completely, the height should
drop to zero in a short time.

If the height does not drop to zero in a short time when filler
cap is removed, the cause is 2 blocked hose or a clogged fuel
check valve.

In case the vent line is blocked, the fuel tank is not vented
properly causing insufficient delivery of fuel to engine, or vapor
lock. It must, therefore, be repaired.
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CRANKCASE EMISSION CONTROL SYSTEM

Description

This system returns blow-by gas to the intake manifold.

The positive crankcase ventilation (P.C.V.) valve is provided to
conduct crankcase blow-by gas to the intake manifold.

During partial throttle operation of the engine, the intake mani-
fold sucks the blow-by gas through the P.C.V. valve.

Normally, the capacity of the valve is sufficient to handle any
blow-by and a small amount of ventilating air.

The ventilating air is then drawn from the air duct, through the
hose connecting air cleaner to rocker cover, into the crankcase.
Under full-throttle condition, the manifold vacuum is insufficient

Engine not running Cruisin N
or backfiring 9 to draw the blow-by flow. through the valve, and its flow goes
. through the hose connection in the reverse direction.
- » On vehicles with an excessively high blow-by some of the flow
will go through the hose connection to the air duct under all
1dling or Acceleration conditions.
decelerating or heavy load
SEC559A
Inspection
P.C.V. VALVE

With engine running at idle, remove ventilation hose from P.C.V.
valve; if valve is working properly a hissing noise will be heard
as air passes through it and a strong vacuum should be felt im-
mediately when a finger is placed over valve inlet.

VENTILATION HOSE

1. Check hoses and hose connections for leaks.

2. Disconnect all hoses and clean with compressed air. If any
hose cannot be freed of obstructions, replace.

ET277
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E.G.R. SYSTEM INSPECTION

SECB547A

SEC327

ENTIRE SYSTEM

Ensure that E.G.R. system is functioning properly by placing
your finger on E.G.R. control valve diaphragm.

Make sure that E.G.R. contro! valve operates as follows when
engine is revwved up to 3,000 to 3,500 rpm.

Water t 1 .
@ eroér;lp;:e)ra ure E.G.R. diaphragm
Below 65 (149) Not moved
Above 65 (149) Moved

E.G.R. CONTROL VALVE

1. Supply the E.G.R. control valve with vacuum using a handy
vacuum pump.

2. Place a finger on the diaphragm of the valve, and make sure
that the diaphragm lifts up and down in response to the
vacuum leading to the valve.

Full open of E.G.R. valve:
Over —16.0 kPa
(—120 mmHg, —4.72 inHg)
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A.LV. (Air injection valve) SYSTEM INSPECTION

Check hoses for looseness, collapsing, damage or faulty connec-
tions, and each part for proper installation.

To solenoid

valve
o

Air injection valve

Disconnect air injection hose on air injection pipe side. Apply
vacuum to vacuum motor. Suck or blow hose to make sure that
air flows only to the air injection pipe side.

SEF389D pump
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

IGNITION TIMING °B.T.D.C. 15+2

IDLE SPEED rpm 800+50

Inspection and Adjustment

WATER TEMPERATURE SENSOR
20°C (68°F) |80°C (176°F)

Thermistor resistance k&
Approx. 2.5 | Approx. 0.33

THROTTLE VALVE SWITCH
Engine speed when idie switch
is changed from “OFF"” to Idie speed + 200£150
“ON" pm

FUEL PRESSURE at idling
{Measuring point: between fuel
filter and fuel pipe)

Vacéuum hose is connected Approximately
kPa (kg/cm?, psi) 196 (2.0, 28)

Vacuum hose is disconnected Approximately
kPa (kg/em?, psi) 245 (2.5, 36)

FUEL INJECTOR
Coil resistance Q Approximately 2.5

AIR REGULATOR
Circuit resistance Q Approximately 65
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