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FOREWORD

This service manual has been prepared pri-
marily for the purpose of assisting service
personnel in providing effective service and
maintenance of the 1980 DATSUN 810.

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

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

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

NISSAN MOTOR CO., LTD.

1979 NISSAN MOTOR CO., LTD.

Printed in Japan

Not to be reproduced in whole or in part without
the prior written permission of Nissan Motor Com-
pany Ltd., Tokyo, Japan.

QUICK REFERENCE INDEX




P This Service Manual is designed as a guide for servicing cars.

P This manual is diVided into 19 sections. The first half of the manual presents sections which concern
_“the engine, and the second half presents sections which deal with the chassis and body.

P A QUICK REFERENCE INDEX is provided on the first page. Refer to this index along with the
mdex of the particular section you wish to consult

P> The first page of each section lists the contents and gives the page numbers for the respective topics.
P> SERVICE DATA AND SPECIFICATIONS are contained in each section.

~ p» TROUBLE DIAGNOSES AND CORRECTIONS are also included in each section. This feature of the
manual lists - the likely causes of trouble and recommends the appropriate corrective actions to be
' taken

} A Iist‘ of SPECIAL SERVICE TOOLS:is included in each section. The special service tools are designed
to assist you in performing repair safely, accurately and quickly. For mformatnon concerning how to
obtaln special service tools, write to the following address:

Kent-Moore Corporation . Kent-Moore of Canada, Ltd.
- 20784 Little Mack : 2395 Cawthra
_Roseville, Michigan 48066 Mississauga, Ontario

Canada L6A 3P2

' } The measurements. glven in this manual are primarily expressed with the St unit (International System
of Unit), and alternately expressed in the metric system and in the yard/pound system.

}jThe back cover of the manual provides maintenance data for quick reference.

P> In the text, the following abbreviations are used:
S.D.S.: Service Data and Specifications L.H.,R.H.. Left Hand, Right Hand
@: Tightening Torque M/T, AIT: Manual Transmission, Automatic Transmission

- > The captions CAUTION and WARNING warn you of steps that must be followed to prevent personal
- injury and/or damage to some part of the car.

IMPORTANT SAFETY NOTICE

The proper perfdrrhance of service is essential for both the safety of the mechanic and the efficient
- functioning of the car.

The service methods in this Servnce Manual are described in such a manner that the service may be per-

formed safely. and accurately

Special service tools have been designed to permit safe and proper performance of service. Be sure to

use them. ‘

Service varies with the procedures used, the skills of the mechanic and the tools and parts available.

Accordingly, anyone using service procedures, tools or parts which are not specifically recommended

by NISSAN must first completely satisfy himself that nelther his safety nor the car’s safety wnll be
" jeopardized by the service method selected.
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General Information

'MODEL VARIATION

Differential
. Road wheel
Destination | Class Model Engine | Transmission |  Carrier Tire
Model Size ... Offset*1
HLGS810TEV F4w71B
Sedan -
S HLG810AEV 3N71B
2 R180
& | KHLG810FEV FS5W71B
Hardtop | &
g KHLG810AEV 3N71B
<
Station | © | WHLDSIOTEV F4W71B
Wason H190-ML 5J-14
& WHLD810AEV 3N71B 30(1.18)
USA. L24 . 185/70SR14
HLG810TEU F4W71B 5-1/23-14%2
Sedan =2 ... 25(0.98)
B HLG810AEU 3N71B
g R180
2 | KHLG810FEU FS5W71B
Hardtop | &
& | KHLG810AEU 3N71B
[
Q
: = | WHLD810TEU F4w71B
g;a‘m S H190-ML
agon WHLD810AEU 3N71B
*1: Unit: mm (in)
*2: Option
The meaning of prefix and suffix:
WHULDGS8OTEUBCX
| X : Automatic speed control device
C : Air conditioner
B : Power steering
U : Non-California model for U.S.A.
I— V : California model
E : EF.L (Electric Fuel Injection)
T : 4-speed manual transmission model
—— F : S-speed manual transmission model
—— A : Automatic transmission
D : Rigid axle + Long nose
L— G : Long-nose
L : Left-hand drive
H : L24 engine
W : Station Wagon
—— K : Hardtop
Note: [1means no indication. — 0O : Sedan
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General Information

IDENTIFICATION NUMBERS

The unit and car numbers are
stamped and registered at the factory.
The engine and car identification num-
bers are used on legal documents.

These numbers are used for factory
communication such as Technical
Report, Warranty Claim, Service Jour-
nal and other information.

CAR IDENTIFICATION
PLATE

The car identification plate is lo-
cated at the center of the cowl top.
The plate contains the car type, engine
capacity, max. horsepower, wheelbase
and engine type and car serial num-
bers. See Figure GI-1.

CAR SERIAL
NUMBER

The car serial number is stamped on
the right side of the cowl top and
broken down as shown in Figure GI-1.

The car number consists of the car
model and the serial number.

(HL810-xxxxxx)

Car identification plate
Car serial number 7 7

G1327

Fig. GI-1 Car serial number end car
identification plate locations

IDENTIFICATION NUMBER
PLATE

The identification number plate is
located on the upper surface of the
instrument panel and can be seen from
outside through the windshield glass.
The identification number consists of
the car model and the serial number.
(HL810-xxxxxx)

7/

Fig. GI-2 Identification number plate
location

ENGINE SERIAL NUMBER

The engine serial number is stamp-
ed on the right side of the cylinder
block.

The number is broken down as
shown in Figure GI-3.

GI1329
Fig. GI-3 Engine serial number
location

COLOR CODE
NUMBER LABEL

The body color code number label
is attached to the top face of the
radiator core support.

GI1330

Fig. GI-4 Body color code number
label location

M.V.S.S. CERTIFICATION
LABEL

The M.VS.S. certification label is
affixed to the left center pillar.

GI-3

GI331

Fig. GI-5 M.V.8.S. certification label
location

EMISSION CONTROL
INFORMATION LABEL

The emission control information

label is stuck on the inside panel of the
hood.

Fig. GI-6 Emission control information
label location

MANUAL TRANSMISSION
NUMBER

The transmission serial number is
stamped on the front upper face of the
transmission case.

TM2386

Fig. GI-7 Manual transmission number
location



General Information

AUTOMATIC TRANSMISSION
NUMBER

The transmission serial number
plate is attached on the right-hand side
of the transmission case.

AT344

Fig. GI-8 Automatic transmission
number location
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General Information

LIFTING POINTS AND TOWING

PANTOGRAPH JACK ..............
GARAGE JACK ...................
FRONT SIDE ...................

PANTOGRAPH JACK

Apply the pantograph jack furnish-
ed with the car to the position indicat-
ed below in a safe manner. See Figures
GI-9, GI-10 and GI-11.

WARNING:

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

b. Block the wheels diagonally with
wheel chocks.

WH214

Fig. GI-9 Jack up points (Sedan and
Hardtop)

GI333

Fig. GI-10 Jack up points
(Station Wagon)

CONTENTS
......... GI-5 REAR SIDE
......... Gl5 TOWING .......
......... GI5 TIE-DOWN .....

GARAGE JACK

Note: When carrying out operations
with the garage jack, be sure to
support the car with safety stands.

FRONT SIDE

1. When jacking up the front of the
car, place the chocks behind the rear
wheels to hold them.

2. Apply the garage jack under the
front suspension member. Be sure not
to lift up the engine oil pan located
just behind the suspension member.

4. Release the jack slowly.

REAR SIDE

1. When jacking up the rear of the
car, place the chocks at the front side
of the front wheels to hold them.

2. Apply the garage jack under the
differential carrier (all models), the
suspension arm (A) or suspension
member (B).

Fig. GI-12 Front jack up point

3. Jack up the car gently just high
enough to place the safety stands
under - both the side members. Place
the stands at the position indicated in
Figure GI-13.

CAUTION:

Be sure to place a piece of wood on
stand, as shown, to prevent inter-
ference with brake pipe protector at-
tached to side member.

) o G221
-Fig. GI-14 Rear jack-up points
(Station Wagon)

Fig. GI-15 Rear Jack Up Points
(Sedan and Hardtop)

3. Jack up the car gently just high
enough to place the safety stands .
under the rear axle case or body
(Station Wagon) or under the rear
suspension member or body (Sedan
and Hardtop).

Place the stands at the positioné
indicated below.

WHO057
Fig. GI-11 Wheel chocks and jack

Fig. GI-13 Front supportable points
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General Information

1 Rear jack up point
2 Rear supporting point
Fig. GI-16 Rear supportable points
(Sedan and Hardtop)

Fig. GI-17 Rear supportable points
(Station Wagon)

4. Release the jack slowly.

TOWING

CAUTION:

a. It is necessary to use proper towing
equipment to avoid possible dam-
age to the car during a towing
operation.

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

b. All applicable State or Provincial
(in Canada) laws and local laws re-
garding the towing operation must
be obeyed.

Front towing hooks are provided
on both front side members.

Rear towing points are rear leaf
spring shackles.

Fig. GI-19 Rear towing point

CAUTION:

a. Before towing, make sure that the
transmission, axles, steering system
and power train are in good order.
If any unit is damaged, a dolly must
be used.

b. If the transmission is inoperative,
tow the car with the rear wheels
off the ground, or with the pro-
peller shaft removed.

c. When the car is towed with its
front wheels on the greund, secure
the steering wheel in a straight a-
head position with the ignition key
turned in “OFF” position.

d. When towing an automatic trans-
mission model on its rear wheals,
do not exceed 30 km/h (20 MPH)
and a distance of 30 km (20 miles).

e. Release the parking brake and set
the gearshift lever in “Neutral”
position before starting to tow the
car.

TIE-DOWN

The front tie-down hook is located
on both front side members. The hook
is available as a towing hook.

The rear tie-down hook is the rear
shackle on the rear leaf spring (Station
Wagon). This point is also used as a
towing point.

Rear tie-down hooks are located on
both rear side members indicated be-
low (Sedan).

Fig. GI-20 Rear tie-down hook

SPECIAL SERVICE TOOLS

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

The working times listed in the
column under FLAT RATE TIME in
FLAT RATE .SCHEDULE are com-
puted based on the use of Special
Tools.

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

The heading two letters roughly
classify tools or equipment as:

Gl-6

(Sedan)

ST00000000: -Special Tool
KV00000000: Special Tool
EMO00000000:  Engine Overhauling

Machine
GG00000000:  General Gauge
LMO00000000: Garage Tool
HT00000000: Hand Tool
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Maintenance Schedule — MAINTENANCE
MAINTENANCE SCHEDULE

The following tabels list the periodic maintenance servicing required to ensure good emission control performance, good engine performance
and good mechanical condition in DATSUN. :

The first 1,600 km (1,000 miles) service is one of the most important services required to ensure the maximum emission control performance
and optimum engine condition.

MAINTENANCE OPERATION MAINTENANCE INTERVAL

Periodic mai?te'r;anc::hould be perfor:‘ed Kilometers x 1,000 16 12 24 36 48 60 72 Reference

:h?;g:: :onr::sefsi'rst'. ometers ormonts (Miles x 1,000) (1) | (2.5) | (15) (22.5)| (30)[(37.5)] (45) page

Months - 6 12 18 24 30 36
EMISSION CONTROL MAINTENANCE (CALIFORNIA)

Intake & exhaust valve clearance @ @ @ @ MA-6
Drive belts A | @ | MA-6
Engine oil & oil filter See NOTE: (1) R* | R* R* { R* | R* | R* MA-7
Engine coolant R* MA-8
idle rpm @ . MA-12
Fuel filter See NOTE: (3) MA-13
Fuel lines {hoses, piping, connections, etc.) I* MA-13
Air cleaner filter See NOTE: (2) ® MA-14
Spark plugs ® MAS9
Ignition wiring | MA-S
Vapor lines See NOTE: (2) I MA-15
Exhaust gas sensor @ MA-14

Abbreviations: A = Adjust R = Replace
| = Inspect, correct, replace if necessary
NOTE: (1) If vehicle is operated under severe conditions: short distance driving, extensive idling or driving in dusty conditions, change
engine oil every 5,000 km (3,000 miles) or 3 months, whichever comes first.
(2) More frequent maintenance is required under dusty driving conditions.
(3)  If the vehicle is operated under extreme adverse weathar conditions or in areas where ambient temperatures are either extremely
low or extremely high, the filter might become clogged. In such an event, replace the filter immediately.
(4) CD, ® and are the maintenance intervals required by California Regulations. ® limits the warranty coverage to these re-
placément infervals. I* and R* are the required maintenance intervals.
Other maintenance items and intervals are recommended by NISSAN MOTOR CO., LTD.

EMISSION CONTROL MAINTENANCE (NON-CALIFORNIA)

Intake & exhaust valve clearance A A A A MA-6
Drive belts A | I 1 MA-6
Engine oil & oil filter See NOTE: (5) : R R R R R R MA-7
Engine coolant R MA-8
Idle rpm & mixture ratio Idle rpm A A A A MA-10
Mixture ratio l 1 | 1 MA-10
*Fuel filter Se¢ NOTE: (7) MA-13
Fuel lines (hoses, piping, connections, etc.) | ~ MA-13
Air cleaner filter See NOTE: (6) R MA-14
Ignition timing A A A MA-10
Spark plugs R MA-9
*Ignition wiring | MA-9
Air induction valve filter See NOTE: (6) R MA-15
*Vapor lines | MA-15

Abbreviations: A = Adjust R = Replace
| = Inspect, correct, replace if necessary

(5) If vehicle is operated under severe conditions: short distance driving, extensive idling or driving in dusty conditions, change
engine oil every 5,000 km (3,000 miles) or 3 months, whichever comes first.

(6) . More frequent maintenance is required under dusty driving conditions.

7) If the vehicte is operated under extreme adverse weather conditions or in areas where ambient temperatures are either extremely
low or axtremely high, the filter might bacome clogged. In such an event, replace the filter immediately.

{8) Maintenance items with *“*’* are recommended by NISSAN MOTOR CO., LTD.
Other maintenance items are required.

MA-2



MAINTENANCE - Maintenance Schedule

MAINTENANCE OPERATION MAINTENANCE INTERVAL

Periodic maintenance should be performed Kilometers x 1,000 1.6 12 24 36 48 60 72

at number of miles, kilometers or months, (Miles x 1,000) ) | 7.5 | 15) [22.51] (30 [(37.5)| 45) Reference

whichever comes first. . ' " - page

Months - 6 12 18 24 30 36
UNDERHOOD MAINTENANCE
Brake, clutch, steering gear & automatic transmission fluid or oil level & leaks | 1 | %A-gg .25 ]
Brake fluid R R R MA-29
Brake booster vacuum hoses, connections & check valve | MA-29
Air conditioning system hoses, connections & refrigerant leaks | MA-38
Power steering fluid & lines | | 1 MA-35
UNDER VEHICLE MAINTENANCE
Brake, clutch, fuel & exhaust systems for proper attachment, leaks, cracks,
chafing, abrasion, deterioration, etc. ! ! ! MA-24, 30
Manual transmission & differential gear oit See NOTE: (9) 1 | A MA-24, 25
Steering gear box & linkage, suspension parts & propeller MA-25, 26
shaft for damaged, loose & missing parts See NOTE: (10} ! ! ! ! 28,35 ’
Underbody (flush and clean every 12 months) | | | -
Rear axle drive shaft joints L MA-29
OUTSIDE AND INSIDE MAINTENANCE

Rotate wheel position & inspect wheel balance & wheel alignment I | | %"f"ﬂ’ 32
Disc brake pads or
Brake -drums, linings & other brake components for See NOTE: (11) | I | MA-30, 31
wear, deterioration & leaks
Front wheel bearing | MA-26
Locks, hinges & hood latch See NOTE: (11) L L L MA-36
Seat belts, buckles, retractors, anchors & adjuster | | | MA-37
Foot brake, parking brake & clutch for stroke, free play & opseration 1 | | lgl1A-24, 30,

Abbreviations: R = Replace L = Lubricate
| = Inspect, correct, replace if necessary

NOTE: (9) When towing a trailer, change oil in differential gear every 48,000 km (30,000 miles) or 24 months, whichever comes first.
(10) Steering linkage & front suspension ball joint inspection should be performed every 96,000 km (60,000 miles) or 4 years,
whichever comes first.
{11) I vehicle is operated in areas using road salt or other corrosive materials, inspect every 5,000 km (3,000 miles) or 3 months,
whichever comes first.

The above charts 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.

MA-3



VW

A9 chanGe @LUBRICATE
L GREASE-UP’

ENGINE
ANTIFREEZE COOLANT-—-=— ==~

_km/mile Month

FRONT WHEEL BEARING -~ == ==~

CLUTCH FLUIC - === = =~ -

BRAKE FLUID-=-==~=~~ 4

STEERING GEAR OIL-~ === ==~

LOCKS, HINGES 8. _______]
HOOD LATCH

DIFFERENTIAL

GEAR OIL

@ If vehicle is operated in areas using road salt or
other corrosive materials, inspect every 5,000 km

{3,000 miles) or 3 months, whichever comes first.

If the vehicle is operated under extreme adverse
weather conditions or in areas where ambient
temperatures are either extremely low or extremely
high, the fuel filter might become clogged. In such
an event, replace the filter immediately.

EVERY 48,000/30,000 @9

EVERY 24,000/15,000 @

EVERY 12,000/7.500 (6
ROUTINE SERVIC

WASHER FLUID.
(© FUEL FILTER

e R {© OIL FILTER
............... (© ENGINE OIL
S O — MANUAL TRANSMISSION
A, [ S AUTOMATIC TRANSMISSION
@ ------- REAR AXLE
| DRIVE SHAFT JOINTS
SMA293

When towing a trailer, change oil

in differential gear every 48,000 km
(30,000 miles) or 24 months, whichever
comes first.

If vehicle is operated under severe conditions:
short distance driving, extensive idling or driving in
dusty conditions, change engine oil every 5,000 km
(3,000 miles) or 3 months, whichever comes first.

BATTERY ELECTROLYTE

WINDSHIELD, REAR WINDOW
AND HEADLAMP CLEANER

@-- --------- POWER STEERING FLUID

LHVHO NOLLYOIHEN

JONVNILNIVIN — Seyo uoneaqni



— Recommended Fuel and Lubricants
MAINTENANCE -Approximate Refill Capacities

RECOMMENDED FUEL AND LUBRICANTS

FUEL

Use an unlead gasoline only of at least 91 research octane number (Anti-knock index 87).
Under no circumstances should a leaded fuel be used since this will damage the catalytic converter.

LUBRICANTS SAE VISCOSITY
NUMBER
Lubricant Specifications Remarks — :
Gasoline engine oil API SE
Transmission Further details, refer ‘w:: i
- API GL4 to recommended SAE - —
Gear oil and steering viscosity chart. zEH | i
Differential API GL-5 [GEAn o1y di“
ST
Automatic T/M fluid Type DEXRON —_ =
Multi-purpose grease NLGI No. 2 Lithium soap base Eﬁ
Brake and clutch fluid DOT 3 US FMVSS No. 116 )
Anti-freeze _ Ethylene glvcol base i’z;;‘;i :::gf":;ii:ﬁ &
APPROXIMATE REFILL CAPACITIES
Liter US measure Imp measure
Fuel tank Sedan and Hardtop 60 15-7/8 gal 13-1/4 gal
Station Wagon 55 14-1/2 gal 12-1/8 gal
Coolant 104 11 qt 9-1/8 qt
Engine With oil filter 55 5-7/8 qt 4.7/8 qt
Without oil filter 50 5-1/4 qt 4-3/8 qt
Transmission M/T 4-speed 1.7 3-5/8 pt 3pt
5-speed 20 4-1/4 pt 3-1/2pt
AT 55 5-7/8 qt 4.7/8 qt
Differential carrier Sedan and Hardtop (R180) 1.0 2-1/8 pt 1-3/4 pt
Station Wagon (H190-ML) 1.0 2-1/8 pt 1-3/4 pt
Power steering system 1.0 1-1/8 qt 7/8 qt
Steering gear 0.28 5/8 pt 1/2 pt
Windshield washer tank 2.2 2-3/8 qt 2qt
Rear window washer tank 1.5 1-5/8 qt 1-3/8 qt
Air conditioning system Compressor oil 0.15 S.1floz 5.00z 53floz5.00z
Refrigerant 09-1.1kg 20-2410b 20-240
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Engine Maintenance — MAINTENANCE

BASIC MECHANICAL
SYSTEM

ADJUSTING INTAKE AND
EXHAUST VALVE
CLEARANCE

Adjustment should be made while
engine is hot.
1. Start engine and warm up engine
until water temperature indicator
points to the middle of gauge, then
stop engine.

Adjustment cannot be made while
engine is in operation.
2. Remove valve rocker cover.
3. Set so that high point of No. 1
cam lobe points above.

ENGINE MAINTENANCE

SMAQ003

No. 1 cam lobe.

SMAQ05

(2) If the clearance is not specified
value, loosen pivot lock nut and turn
valve rocker pivot to provide proper
clearance.

Adjust @, ®,®,®, @, and @

valves, using same procedure as for
Step 3.

f\ No. 1 cam lobe
%

SMAGQO01

SMAO033

@.® @®

@
Front 299¢909¢
e | [HEHEHH]

SMAGO06

Adjust clearance of half of the

valves. Adjust only D,®,D,®, ®
and () valves.

(3) Hold valve rocker pivot and
tighten pivot lock nut using Tool.

oo %P9

(i

SMA002

Pivot lock nut
49 -59 N'm
(6.0 - 6.0 kg-m,
36 - 43 ft-b)

SMAG04

Valve clearance (Hot)

Intake. . . @ ® @ : 0.25 mm

(0.010 in)

Exhaust. D@ @ : 0.30 mm

(0.012in)

(1) Using feeler gauge, measure clear-

ance between cam lobe and valve
rocker.

MA-6

(4) Recheck clearance

Feeler gauge should move with a
very slight drag.
4. Turn crankshaft and set so that
high point of No. 1 cam lobe points
down.

Valve clearance (Hot)
Intake. .. @ ® @@ : 0.25mm
(0.010 in)
Exhaust. .@ ® @ : 0.30 mm
(0.012 in)

5. Install valve rocker cover.

CHECKING AND ADJUSTING
DRIVE BELTS

1. Visually inspect for cracks or
damage.
The belts should not touch the
bottom of the pulley groove.
2. Check belt tension by pushing.
The belts should deflect by the spe-
cified amount.

Drive belt deflection:
8-12mm
{0.31-0.47 in)

Pushing force:

98 N (10 kg, 22 Ib)



Engine Maintenance — MAINTENANCE

3. Adjust belt tension as follows:

Fan and alternator belt

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

2. Move the alternator with a prying
bar until the belt tension is the speci-
fied amount. Then tighten the bolts
securely.

Air conditioner compressor and
power steering oil pump belts

1. Loosen the idler pulley lock nut.
2. Adjust the adjusting bolt until the
belt tension is the specified amount.

3. Tighten the idler pulley lock nut
securely.

CHANGING ENGINE OIL
AND OIL FILTER

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

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

WARNING:
'| Be careful not to burn yourself, as
the engine oil may be hat.

Oil pump pulley

SMAC07

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

e An oil with extremely low viscosity
indicates dilution with gasoline.

3. Clean and install oil pan drain
plug with washer.
@) : Oil pan drain plug

20-29 N-m

(2.0 - 3.0 kg-m,

14 - 22 ft-b)

4. Using Tool, remove oil filter.

Filler cap

SMAQ09

5. Wipe oil filter mounting surface
with a clean rag.

6. Smear a little engine oil on rubber

gasket of new oil filter.

SMAQ010

7. Install new oil filter. Hand-
tighten ONLY. DO NOT use a wrench
to tighten the filter.
8. Refill engine with new engine oil,
referring to RECOMMENDED
LUBRICANTS.

Check oil level with dipstick.

MA-7



MAINTENANCE - Engine Maintenance

Oil capacity:
Unit: liter (US qt, Imp qt)
With 55
oil filter (5-7/8,4-7/8)
Without 50
oil filter (5-1/4,4-3/8)

SMA011

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

If any leakage is evident, these parts
have not been properly installed.
10. Run engine until water tempera-
ture indicator points to the middle of
gauge. Then stop engine and wait
several minutes. Check oil level with
dipstick. If necessary, add engine oil.

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

Do not overfill.

SMAO012

CHANGING ENGINE
COOLANT

‘| WARNING:

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

MA-8

When changing engine coolant, set
heater “TEMP” control lever at fully
“HOT" position.

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

SMA013

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

SMA014

3. Drain coolant completely. Then
flush cooling system.

4. Close drain cock and plug.

5. Fill radiator with coolant up to
filler opening, observing instructions
attached to anti-freeze container for
mixing ratio of anti-freeze to water.

Cooling water capacity:
10.4 liters
(11 US qt, 9-1/8 Imp qt)

6. Run engine for a few minutes.
Then stop engine, and check coolant
level. If necessary, add coolant.

7. Fill reservoir tank with coolant up
to “MAX?” level.

SMA015|

8. Install radiator cap.
Check drain cock and plug for any
sign of leakage.

CHECKING ENGINE
COMPRESSION PRESSURE

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

2. Disconnect all spark plugs.

3. Disconnect cold start valve and all
injector connectors.

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

SMAO016

5. Depress accelerator pedal to open

throttle valve fully.

6. Crank engine and read gauge indi-

cation.

o Run engine at about 350 rpm.

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

Compression pressure:
Unit: kPa (kg/cm2, psi)/at rpm

Standard | 1,177 (12.0, 171)/350

Minimum

883 (9.0, 128)/350
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7. Cylinder compression in cylinders
should not be less than 80% of the
highest reading.

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

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

o [f pressure stays low, valve may be

sticking or seating improperly.

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

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

IGNITION AND
FUEL SYSTEM

REPLACING SPARK PLUGS

1. Disconnect spark plug wire at
boot. Do not pull on the wires.

OK. NG.

N4

v

T

SMA017

2. Remove spark plugs with spark
plug wrench.

SMA018

3. Using feeler gauge, check new
spark plug gap.

If it is not within specified range,
set gap by bending side electrode.

4. Install new spark plugs. Reconnect
high tension cables according to Nos.
indicated on them.

@ : Spark plug
15-20 N-m
{15-2.0kg-m,
11 - 14 ft-b)

CHECKING IGNITION
WIRING

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

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

Side electrode

Gap: 1.0-1.1mm
(0.039 - 0.043 in)

Gap

SMA019

Resistance:
Less than 30,000 ohms
SMA166

Spark plug:

Standard

BP6ES-11 BPRGES-11*
type

Hot type [BPSES-11 BPRSES-11*

Cold type |BP7ES-11 BPR7ES-11*

*; Resistor built-in type

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

MA-9
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ADJUSTING IDLE RPM,
ADJUSTING IGNITION
TIMING AND CHECKING
MIXTURE RATIO
(Non-California models)

Preparation

1. When checking idle mixture ratio
“CO"” %, make sure that the following
parts are in good order.

e Battery

e Ignition system

o Engine oil and coolant levels

Maintenance procedure

SMAO2t

Keep throttle valve switch hamess connec- |

tor at least 10 cm (3.9 in) away from high 1
tension cable, to prevent malfunction due :
to reception of external noise. 1

TTETTTTA

MA-10,

Fuses

EFJ component parts

EFI harness connectors

Vacuum hoses

Air intake system (Oil filter cap, oil

level gauge, etc.)

o Valve clearance, engine compres-
sion

2. On air conditioner equipped

models, checks should be carried out

while the air conditioner is “OFF".

3. On automatic transmission equip-

ped models, checks should be carried

out while shift lever is in D position,

( START . )
v

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

of gauge.
v

e Open engine hood.
o Run engine at about 2,000 rpm for about
§ minutes under no-load.

v

Race engine two or three times under no-

WARNING:

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

b. Depress brake pedal while ac-

~ celerating the engine to prevent
forward surge of car.

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

SMA020

load, then run engine at idling speed.

v

Check idle speed.

IDLE SPEED:
Manual Transmission Modoels

Automatic Transmission Models
650 + 100 rpm (in “D" position)

*0.1’(.

Turn off engine and disconnect throttle
valve switch harness connector.

v

Disconnect canister purge hose from intake
manifold, and install proper cap on connec-

tor.
v

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

v

Disconnect distributor vacuum hose from
distributor vacuum controller, and plug hose

with proper plug.

v

Race engine two or-three times under no-

load, then run engine for one minute at <

700 + 100 rpm -

Adjust idle speed by turning idle speed ad-
justing screw attached to throuttle chamber.

,,!:
!\%
v \
Start engine j

‘'SMA023

idling speed.

&
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YES

Set idle speed.

IDLE SPEED:

Manual Transmission Models
700 rpm

Automatic Transmission Models
650 rpm (in D" position).

'

Is this maintenance operation at 1,600 km
(1,000 miles) service.?

lNO

Check ignition timing with timing light.

Ignition timing
10 £ 2° B.T.D.C.

0.K. lN.G.

la. The idle mixture ratio of EFI car is set so'
lean that “CO'% remains almost un-
changed when adjustment is made under
normal condition. Therefore, when ad-
justing idle mixture ratio, to distinguish
variation in “C0"%, a full enrichment
must be temporarily given to idle mix-
ture setting to make it richer.

wide, 0.8 mm (0.031 in) thick as male
terminals. Place flat plate terminals
parallel with each other and keep dis-
tance between inside faces 2 mm (0.08
in). Solder lead wire to each terminal
and wrap insulation tape around soldered

|
|

I

I

1

1

|

|

1

1

:

: Use flat plate terminals 3 mm (0.12 in)
|

|

|

I

I

I

|

| portion.

I Note: -
} a. When measuring “C0"%, insert probe :
i into tail pipe more than 0.4 m (16 in).
1 b. Use “CO”-meter after it is fully )
: warmed up. :
| ¢. When adjusting idle *“CO”% at high ]
| altitude, adjust to obtain following !
I values. :
|

|
| Altitude e “co% | !
| 1
i [ 600-1,200m ,
: (2,000 - 4,000 ft) 24% |
1 | 1,200-1,800 m 3.5% |
|| (4,000-6,000 fr) ) !
I'[ Above 1,800 m !
1 6,000 £ 7% }

/4

®

Timing indicator

SMA029

Adjust ignition timing by turning distributor
after loosening bolt which secures distributor.

h 4 v l

Connect a lead wire between terminals No.
24 and No. 30 of throttle valve switch har-

ness connector.

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

{

Check “CO"% with “CO”-meter"

|
|
|
I
|
|
|
I
|
|
b. Make lead wire as follows: !
|
I
I
|
I
|
|
|
!

Idle “CO"%
1.0+ 0.8%

N.G.

OX.

'

Turn off engine and bring back following
parts to its original positions.

o Throttle valve switch harness connector
Distributor vacuum hose

Canister purge hose

Air induction hose

v

Start engine

v

Race engine two or three times under no-

SMA03T

L)

Adjust “CO”% by turning air by-pass screw
on air flow meter.

When adjusting “CO”%, remove blind plug
from air by-pass screw.

After adjustment, install the plug on air
flow meter and disconnect lead-wire from
throttle valve switch harness connector.

load, then run engine at idling speed.

v

Check idle speed.

IDLE SPEED:

Manual Transmission Models
700 £+ 100 rpm

Automatic Transmission Models

SMA027

_| Adjust idle speed by turning idle speed ad-

650 + 100 rpm (in “D" position)

justing screw attached to throttle chamber.

l OK.
END

D,

N.G.

MA-11
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ADJUSTING IDLE RPM
(California models)

Preparation

1. On air conditioner equipped mod-
els, checks should be carried out while
the air conditioner is “OFF". .

2. On automatic transmission equip-
ped models, checks should be carried
out while shift lever is in “D’’ position.

Maintenance procedure

SMA021

MA-12

WARNING:
a. When selector

celerating the

wheel choeks.

“D” position, apply parking
brake and block both front and
rear wheels with checks.

b. Depress brake pedal while ac-

forward surge of car.

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

lever is shifted to

engine to prevent

C START )

A

temperature indicator
of gauge.

Start engire and warm up engine until water

points to the middle —-<>
SMA020

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

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

Check idle speed.

IDLE SPEED:
Manual Transmission

6501100 rpm

Automatic Transmission Models

Models 7060100 rpm

{in “D*’ position)

OK.

N.G.

Adjust idle speed by turning idle speed ad-
justing screw attached to throttle chamber.

( END )

SMAO022

SMAQ27
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CHECKING FUEL LINES
(Hoses, piping,
connections, etc.)

1. Check fuel line for leaks, particu-
larly around connection of fuel pipe
and fuel hose.

Fuel return pipe

To fuel tank

1 § From fuel tank

. . Fuel i
2. Retighten loose connections and I feed pipe Fuel damper
replace any damage or deformed parts.
Fuel filter  Pressure regulator
Fuel pump
*
i >>
@
Injector
Cold start valve Fuel pipe
SMA034 SMA035
CAUTION:
a. Do not reuse fuel hose clamp after
loosening.

b. Tighten high pressure rubber hose
clamp so that clamp end is 3 mm
(0.12 in) from hose end or screw
position (wider than other portions
of clamp) is flush with hose end.
Tightening torque specifications
are the same for all rubber hose
clamps.

When tightening hose clamp, ensure
that screw does not come into con-
tact with adjacent parts.

@ Fuel hose clamps
1.0-15Nm
(0.10 - 0.15 kg-m,

0.7 - 1.1 ft-ib) EF976

—=! |~— 3 mm (0.12 in)

~1)

EF336A

REPLACING FUEL
FILTER

The fuel filter is designed especially
for use with the EFI system. It should
be replaced as an assembly.

1. Follow the procedure below to re-
duce fuel pressure to zero.

harness connector with engine run-
ning.

CAUTION:
Before disconnecting fuel hose, release
fuel pressure from fuel line to elimi-
nate danger.

(1) Start the engine.
(2) Disconnect fuel pump relay -2

EF536A

1 Fuel pump relay-1
2 Fuel pump relay-2
3 Relay bracket

(3) After engine stall, crank the en-
gine twice or three times.

(4) Tum ignition switch off and con-
nect fuel pump relay-2 harness con-
nector.

2. Unfasten clamps securing fuel
hoses to the outlet and inlet sides of
fuel filter, and disconnect fuel hoses.

Be careful not to spill fue! over en-
gine compartment. Place a rag to
absorb fuel. '

3. Loosen bolt securing fuel filter to
bracket, and remove fuel filter.

MA-13
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4. To install fuel filter, reverse the
order of removal.

REPLACING AIR CLEANER
FILTER

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

1. Disengage air duct.

2. Disengage air induction hose from
air induction pipe. (Non-California
models)

3. Remove air cleaner cover and
remove air cleaner fiter.

4. Install new air cleaner filter with
“UP"" mark facing upward.

SMAO038

EMISSION CONTROL SYSTEM

CHECKING EXHAUST GAS SENSOR (California models)

Preparation

When checking exhaust gas sensor,
make sure that the following parts are
in good order. :

Maintenance procedure

o) ——

SMA020

SMA032

Battery

Ignition system

Engine oil and coolant levels
Fuses

EFI component parts

( START D)

l

Start engine and warm up engine until water

’
SMAQ039

EFI harness connectors

Hoses

Oil filler cap and oil level gauge
Valve clearance, engine compres-
sion

temperature indicator points to the middle
of gauge.

A

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

A

Make sure that inspection lamp on control
unit goes on and off more than 5 times
during 10 seconds.

OK. N.G.

C END

D) EC.

Check and adjustment should be made by
A referring to Exhaust Gas Sensor of Section

MA-14

3



MAINTENANCE - Engine Maintenance

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

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

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

£ Exhaust gas sensor
warning lamp
SMA 188

Remove air induction valve case to
air cleaner, and take out air induction
valve filter. Then install new air induc-
tion valve filter.

Pay strict attention to which direc-
tion the valve is facing so that exhaust
gas will not flow backward.

SMAQ037

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

SMA189

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

REPLACING AIR INDUCTION
VALVE FILTER

(Non-California models)

Air induction valve case
Air induction valve

Air induction valve filter
Air cleaner

Pt N

SMAO036

CHECKING VAPOR LINES

1. Check all hoses and fuel tank filler
cap.

2. Disconnect vapor vent line con-
necting carbon canister to check valve.

3. Connect a 3-way connector, a
manometer and a cock (or an equiva-
lent 3-way charge cock) to the end of
the vent line.

4. Supply fresh air into the vapor
vent line through the cock little by
little until pressure becomes 3.923 kPa
(400 mm H, 0, 15.75 inH, 0).

5. Shut the cock completely and
leave it unattended.

6. After 2.5 minutes, measure the

"height of the liquid in the manometer.

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

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

9, If the height does not drop to
zero in a short time when filler cap is
removed, it is the cause of a stuffy
hose.

In case the vent line is stuffy, the
breathing in fuel tank is not thorough-
ly made, thus causing insufficient de-
livery of fuel to engine or vapor lock.
It must, therefore, be repaired or re-
placed.

Sedan, Hardtop

3.923 kPa (400 mmHZO, 15.75 inH20)

3-way connector

Cock

Air

Carbon canister

Station Wagon

3-way connector

Manometer

3.923 kPa (400 mmHZO, 15.75 inHZO)

|

Cock

Air

Carbon canister

'

Manometer

Fuel check valve

Fuel filler cap

Fuel check valve

Vapor-liquid
separator

N Fuel filler cap

Cl oy

ET492
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MINOR TROUBLE DIAGNOSES AND CORRECTION

Condition Probable cause Corrective action
CANNOT CRANK Improper grade oil. Replace with proper grade oil.
ENGINE OR SLOW Partially discharged battery. Charge battery.

CRANKING
Malfunctioning battery. Replace.
Loose fan belt. Adjust.
Troﬁble in charging system. Inspect.
Wiring connection trouble in starting circuit Correct.
Malfunctioning ignition switch. Repair or replace.
Malfunctioning starting motor. Repair or replace.

(Trouble-shooting procedures on starting circuit)
Switch on the starting motor with head lights “ON”".

When head lights go off or dim considerably,

a. Check battery.
b. Check connection and cable.
c¢. Check starting motor.

When head lights stay bright,

a. Check wiring connection between battery and starting motor.
b. Check ignition switch.
c. Check starting motor.

ENGINE WILL CRANK NORMALLY BUT WILL NOT START
In this case, the following trouble causes may exist, but in many cases ignition system or fuel system is in trouble.

Ignition system in trouble

Fuel system in trouble

Valve mechanism does not work properly
Low compression

(Trouble-shooting procedure)
Check spark plug firstly by following procedure.
Disconnect high tension cable from one spark plug and hold it
about 10 mm (0.39 in) from the engine metal part and crank

the engine.
Good spark occurs.
a. Check spark plug.
b. Check ignition timing.
¢. Check fuel system.
d. Check revolution trigger signal.
e. Check cylinder compression.
No spark occurs.  Very high current. Check the current flow in primary circuit.

Inspect primary circuit for short.
Check distributor pick-up coil operation.
Check IC ignition system.

Low or no current. Check for loose terminal or disconnection in pii-
mary circuit. ‘
Check for burned points.

MA-16



MAINTENANCE - Minor Trouble Diagnoses and Corrections

Condition

Probable cause

Corrective action

Ignition system in
trouble

Malfunctioning distributor pick-up coil.
Improper air gap.

Leak at rotor cap and rotor.
Matfunctioning spark plug.

Improper ignition timing.
Malfunctioning ignition coil.
Disconnection of high tension cable.

Loose connection or disconnection in pri-
mary circuit.

Irregular revolution trigger pulse.

Replace.

Adjust.

Clean or replace.

Clean, adjust plug gap or replace.
Adjust.

Replace.

Replace.

Repair or replace.

Replace IC ignition unit.

Malfunctioning IC ignition unit. Replace.

ENGINE CRANKS

NORMALLY BUT

WILL NOT START Lack of fuel. Supply.
Damaged electronic fuel injection harness or Replace.

Fuel system

N relay.

malfunction
Malfunctioning fuel pump (Listen to opera- Replace.
ting sound).
Damaged control unit. Replace. For inspection procedures for

+ electronic fuel injection sys-

Damaged exhaust gas sensor. Replace. tem components, refer to
Seized injector (Listen to operating sound). Replace. Engine Fuel section.
Seized cold start valve. Replace.
Malfunctioning air flow meter. Replace.
Damaged cylinder head temp. sensor. Replace. )
Malfunctioning pressure regulator. Replace.
Dirty fuel filter. Replace.
Dirty or clogged fuel pipe. Clean.

Low compression

Clogged fuel tank breather pipe.

Incorrect spark plug tightening or damaged
gasket.

Improper grade engine oil or low viscosity.
Incorrect valve clearance.

Compression leak from valve seat.

Sticky valve stem.

Weak or damaged valve springs.
Compression leak at cylinder head gasket.
Sticking or defective piston ring.

Worn piston ring or cylinder.

(Trouble-shooting procedure)
Pour the engine oil from plug hole, and then measure cylinder compression.

Compression increases.

Compression does not change.

Repair and clean.

Tighten to normal torque or replace gasket.

Replace with proper grade oil.

Adjust.

Lap valves.

Correct or replace valve and valve guide.
Replace valve springs.

Replace gasket.

Replace piston rings.

Overhaul engine.

Trouble in cylinder or piston ring.

Compression leaks from valve, cylinder head or

head gasket.

MA-17
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Condition

Probable cause

Corrective action

UNSTABLE
ENGINE IDLING

Ignition system

Engine mechanical
system in trouble

Fuel system
malfunction

Others

Incorrect idle adjustment

Malfunctioning ignition system (spark plug,
high tension cable, distributor, IC ignition
unit, ignition coil, etc.)

Incorrect basic ignition timing.

Loose manifold and cylinder head bolts.
Incorrect valve clearance.

Clogged air cleaner filter.
Damaged manifold gaskets.

Intake air leakage at following points:
Dipstick
Oil filler cap
Blow-by hoses
Intake air duct—air flow meter to throttle
chamber, etc.

Damaged electronic fuel injection harness.
Seized injector (Listen to operating sound).
Malfunctioning air regulator (During warm-
up driving only)

Damaged control unit.

Damaged exhaust gas sensor.

Damaged cylinder head temp. sensor.
Malfunctioning throttle valve switch.
Irregular fuel pressure.

Malfunctioning E.G.R. control system.

Adjust.
Replace.

Adjust.

Retighten bolts.
Adjust.

Replace filter.
Replace gasket.
Repair or replace.

Replace. W . .

For inspection
Replace. procedures for
Replace. electronic fuel

L injection sys-

tem .compo-
Replace. nents, refer to
Replace. Engine  Fuel
Replace. Section.
Repair or replace.

Replace pressure regulator.

Clean or replace.

HIGH ENGINE
IDLE SPEED

Dragged accelerator linkage.
Malfunctioning B.C.D.D. system.

Malfunctioning air regulator.

Incorrect adjustment of idle speed adjusting
screw.

Throttle valve is opened excessively at idle.
Malfunctioning F.I.C.D.

Check and correct accelerator linkage.

If engine idling speed rises above 1,800 to
2,000 rpm, the cause may be a malfunction-
ing B.C.D.D. system.

Check B.C.D.D. system.

Repair or replace if necessary.

Replace.
For inspection procedures for air regulator,
refer to Engine Fuel Section..

Correct.

Replace throttle chamber.
Replace.
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Condition

Probable cause

Corrective action

ENGINE POWER
NOT UP TO
NORMAL

Low compression

Ignition system in
trouble

Incorrect ignition timing.
Malfunctioning spark plugs.

Previously mentioned.
Adjust.
Clean, adjust or replace plugs.

- Malfunctioning distributor pick-up coil. Replace.

ENGINE POWER

BELOW NORMAL

Fuel system Throttle valve does not open fully. Adjust.

malfunction Damaged electronic fuel injection harness. Replace. For inspection proce-

dures for electronic fuel

Seized injector (Listen to operating sound). Replace. injection system com-
Malfunctioning air flow meter. Replace. ponents, refer to Engine

Aiir intake system
malfunction

Overheating

Overcooling

Maifunctioning throttle valve switch.
Irregular fuel pressure.

Clogged fuel pipe.

Dirty or clogged fuel filter.

Fuel pump will not work properly.

Clogged air cleaner filter.
Air leaking from manifold gasket.

Intake air leakage at following points:
Dipstick
Oil filler cap
Blow-by hoses
Intake air duct—air flow meter to throttle
chamber '
etc.

Insufficient coolant.

Loose fan belt.

Worn or damaged fan belt.
Malfunctioniné thermostat.
Malfunctioning water pump.
Clogged or leaky radiator.
Malfunctioning radiator filler cap.
Air in cooling system.

Improper engine oil grade.
Incorrect ignition timing.

Malfunctioning thermal vacuum valve (for
E.G.R. system).

Malfunctioning thermostat.

Repair or replace. Fuel Section.

Replace pressure regulator if necessary.
Replace if necessary.

Replace.

Replace.

Replace filter.
Replace gasket.

Repair or replace.

Replenish.

Adjust fan belt.

Replace.

Replace.

Replace.

Flush, repair or replace.
Replace.

Retighten each part of cooling system.
Replace with proper grade oil.
Adjust.

Replace.

Replace.
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Condition Probable cause Corrective action

Others Improper octane fuel. Replace with specified octane fuel.
Improper tire pressure. Inflate to specified pressure.
Dragging brake. Adjust.
Clutch slipping. Adjust.

NOISY ENGINE

Car knocking Overloaded engine. Use right gear in driving.
Carbon knocking. Disassemble cylinder head and remove car-

bon,

Timing knocking. Adjust ignition timing.
Fuel knocking. Use specified octane fuel.

Mechanical knocking

Crankshaft bearing
knocking.

Connecting rod
bearing knocking.

Piston and cylinder
noise.

Piston pin noise.

Water pump noise.

Others.

Preignition (misusing of spark plug).

P

This strong dull noise increases when engine
is accelerated. To locate the place, cause a
misfire in each cylinder. If the noise stops by
the misfire, this cylinder generates the
noise.

This is a little higher-pitched noise than the
crankshaft knocking, and also increases when
engine is accelerated. Cause a misfire in each
cylinder and if the noise diminishes almost
completely, this crankshaft bearing generates
the noise.

When you hear an overlapping metallic noise
which increases its magnitude with the re-
volution of engine and which decreases as
engine is warmed up, this noise is caused by
piston and cylinder. To locate the place,
cause a misfire in each cylinder.

This noise is heard at each highest and
lowest dead end of piston. To locate the
place, cause a misfire in each cylinder.

This noise may be caused by worn or dam-
aged bearings, or by the uneven surface of
sliding parts.

An improper adjustment of valve clearance.
Noise of timing chain.

An excessive end-play on crankshaft.

This noise will be heard when clutch is dis-
engaged.

Wear on clutch pilot bushing.

This noise will be heard when clutch is dis-
engaged.

Use specified spark plug.

This is caused by worn or damaged bearings,
or unevenly worn crankshaft. Renew bear-
ings and adjust or change crankshaft.

Check lubrication system.

Same as the case of crankshaft bearings.

This may cause an abnormal wearing of
cylinder and lower compression which in
turn will cause a lower out-put power and
excessive consumption of oil.

Overhaul engine.

This may cause a wear on piston pin, or
piston pin hole.
Renew piston and piston pin assembly.

Replace water pump with a new one.

Adjust.
Adjust the tension of chain.

Disassemble engine and renew main bearing.

Renew bushing and adjust drive shaft.
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Condition

Probable cause

Corrective action

ABNORMAL
COMBUSTION
(backfire, after fire
run-on etc.)

Improper ignition
timing

Fuel system
malfunction

Defective cylinder head,
etc.

Others

Improper ignition timing.
Improper heat range of spark plugs.

Intake air leakage at following points:
Dipstick
Oil filler cap
Blow-by hoses
Intake air duct—air flow meter to throttle
chamber
etc.

Damaged electronic fuel injection harness.
Damaged control unit.

Damaged exhaust gas sensor.
Malfunctioning air flow meter.

Damaged cylinder head temp. sensor.

Improperly adjusted valve clearance.
Excess carbon in combustion chamber.

Damaged valve spring (backfire, after fire).

Adjust ignition timing.
Use specified spark plugs.

Repair or replace.

3

Replace. . .

For inspection procedures for
Replace. | ejectronic fuel injection system
Replace. ; components, refer to Engine
Replace. Fuel Section.
Replace.
Adjust.

Remove head and get rid of carbon.
Replace it with a new one.

Check for loose vacuum hoses. Replace if
necessary.

Malfunctioning E.G.R. control system. Replace.
EXCESSIVE OIL
CONSUMPTION
Oil leakage Loose oil drain plug. Tighten it.
Loose or damaged oil pan gasket. Renew gasket or tighten it.
Loose or damaged chain cover gasket. Renew gasket or tighten it.
Damaged oil seal in front and rear of crank- Renew oil seal.
shaft.
Loose or damaged rocker cover gasket. Renew gasket or tighten it (but not too
much).
Improper tightening of oil filter. Renew gasket and tighten it with the proper
torque.
Loose or damaged oil pressure switch. Renew oil pressure switch or tighten it.
Excessive oil Cylinder and piston wear. Overhaul cylinder and renew piston.
consumption

Improper location of piston ring or reversely
assembled piston ring.

Damaged piston rings.

Worn piston ring groove and ring.

Remount piston rings.

Renew rings
Repair or renew piston and cylinder.

Renew piston and piston ring.
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Condition Probable cause Corrective action
Excessive oil Fatigue of valve oil seal lip. Replace oil seal with a new one.
consumption Worn valve stem. Renew valve or guide.

Others Inadequate quality of engine oil. Use the designated oil.
Engine overheat. Previously mentioned.

POOR FUEL

ECONOMY

Ignition system

See the explanation
of the power decrease

Others

Emission control
system

Fuel system
malfunction

Exceeding idling revolution.

Malfunctioning E.G.R. control system.

Fuel leakage.

Damaged electronic fuel injection harness.
Damaged control unit.

Damaged exhaust gas sensor.
Malfunctioning air flow meter.

Damaged air temperature sensor.
Malfunctioning throttle valve switch.

Fuel leakage at injector or cold start valve.
Fuel lealéage at rubber fuel hose.

Irregular fuel pressure.

Adjust it to the designated rpm.

Repair or tighten the connection of fuel
pipes.

Replace.

Repair or replace.

Replace. )

Replace. For inspection procedures for

Replace. | electronic fuel injection system

Replace. [ components, refer to Engine
Fuel Section.

Replace.

Replace. )

Replace damaged part.

Repair or replace.

Replace pressure regulator if necessary.

TROUBLE IN OTHER
FUNCTIONS

Decreased oil pressure

Excessive wear on the
sliding parts

Inadequate oil quality.

Overheat.

Malfunctioning oil pump regulator valve.
Functional deterioration of oil pump.
Blocked oil filter.

Increased clearance in various sliding parts.

Blocked oil strainer.
Malfunctioning oil pressure gauge unit.

Oil pressure decreases.
Damaged quality or contamination of oil.

Use the designated oil.

Previously mentioned.

Disassemble oil pump and repair or renew it.
Repair or replace it with a new one.

Renew it.

Disassemble and replace the worn parts with
new ones.

Clean it.

Replace it with a new one.

Previously mentioned.

Exchange the oil with proper one and
change element.
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Condition

Probable cause

Corrective action

Excessive wear on the
sliding parts

Scuffing of sliding
parts

Air leakage from air intake duct.
Damaged air cleaner.

Overheat or overcool.

Improper fuel mixture.

Decrease of oil pressure.
Insufficient clearances.

Overheat.
Improper fuel mixture.

Repair or replace.
Change element.
Previously mentioned.
Check the fuel system.

Previously mentioned.
Readjust to the designated clearances.

Previously mentioned.
Check the fuél system.
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CHASSIS AND BODY MAINTENANCE

ENGINE CONTROL,
FUEL AND EXHAUST
SYSTEMS

CHECKING FUEL AND
EXHAUST SYSTEM

Check fuel and exhaust systems for
condition, connections and leaks.

Fuel system

SMA034

SMA147

CHECKING CLUTCH
SYSTEM

Check clutch system for proper at-
tachment, leaks, chafing, abrasion, de-
terioration, etc.

SMA101

CHECKING CLUTCH PEDAL
HEIGHT AND FREE PLAY

Check clutch pedal height and free
play. Adjust if necessary.

1. Adjust pedal height with pedal
stopper. Then tighten lock nut.

2. Adjust pedal free play with master
cylinder push rod. Then tighten lock
nut.

a. Pedal free play means the following
total measured at position of .pedal
pad.

e Play due to clevis pin and clevis
pin hole in pedal lever.

e Play due to piston and piston
rod.

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

MANUAL
TRANSMISSION

CHECKING MANUAL
TRANSMISSION OIL LEVEL

Never start engine while checking
oil level.

CLUTCH

CHECKING CLUTCH FLUID
LEVEL AND LEAKS

SMA100

Master cylinder push rod
Pedal stopper

\

®77-108
(0.79 - 1.07,
5.7-7.7)
Lock nut
®77-105
(0.79 - 1.07
6.7-2.7)

Insulator

Floor } \/ H

@ : N'm (kg-m, ft-lb) SMA277

MA-24

Pedal height “H"":

175.5 mm (6.91 in)
Pedal free play “A"":

1-5 mm (0.04 - 0.20.in)

(P 25-34N-m Fill to this level

(2.6 - 3.5 kg-m, 18 - 25 ftlb)  SMA103

CHANGING MANUAL
TRANSMISSION OIL

1. Drain oil completely.

@ 25-3aN-m
(2.5 - 3.5 kg-m, 18 - 26 ftb)

/s
Drain plug

SMA104
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2. Refill transmission and check oil
level.

Filler plqu’

-] ﬁ’f’

CHECKING AUTOMATIC
TRANSMISSION FLUID
CONDITION

Check fluid for contamination to
determine condition of automatic
transmission. If fluid is very dark or
smells burned, the frictional material
(clutches, band, etc.) may need re-
placement.

Oil capacity:
4-speed
1.7 liters
(3-5/8 US pt, 3 Imp pt)
5-speed
2.0 liters
(4-1/4 US pt, 3-1/2 Imp pt)

AUTOMATIC
TRANSMISSION

CHECKING AUTOMATIC
TRANSMISSION FLUID
LEVEL

1. Check under following conditions.
(1) Place selector lever in “P”
(PARK) position and idle engine.

(2) Maintain fluid temperature at 50
to 80°C (122 to 176°F).

2. Add oil, if necessary.

Use only automatic transmission
fluid having “DEXRON" identifica-
tions in 3N71B automatic trans-
mission.

Add to “H” level.
Do not overfill.

SMA108

Check fluid for smell.

SMA107

PROPELLER SHAFT
AND DIFFERENTIAL
CARRIER

CHECKING PROPELLER
SHAFT

Check propeller shaft, replace if
necessary

CHECKING DIFFERENTIAL
CARRIER OIL LEVEL

@ Type R180
39- 59 N-m
(4 - 6 kg-m, 29 - 43 ft-Ib)
Type H190-ML
59 - 98 N-m
(6 - 10 kg-m, 43 - 72 ft-1b)

CHANGING DIFFERENTIAL
CARRIER OIL

1. Drain oil completely.

@ Type R180
39-59N‘m
(4 - 6 kg-m, 29 - 43 ft-Ib)
Type H180-ML
59-98 N'-m
(6 - 10 kg-m, 43 - 72 ft-Ib)

2. Refill differential carrier and
check oil level.

Check journals for
r wear or damage.

Check center
bearing for noise
or damage.,

)

) A
b DTS

) >y
@,‘ N Check tube surfaces
for dents or cracks.

SMA231 « : Check tightening torque

(4 - 6 kg-m, 29 - 43 ft-lb)
Type H190-ML
59-98 N'm

sMA4ag (6 - 10 kg-m, 43 - 72 ft-ib)

Oil capacity:
R180
1.0 liter
(2-1/8 US pt, 1-3/4 Imp pt)
H190-ML :
1.0 liter
(2-1/8 US pt, 1-3/4 Imp pt)
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FRONT AXLE AND
FRONT SUSPENSION

CHECKING FRONT AXLE
AND SUSPENSION PARTS

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

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

3. Check strut (Shock absorber) for
oil leakage or damage.

SMA113

=5
\/ SMA111

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

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

Replace all worn parts as described
under Front Suspension (Section FA).

¥

Strut upper end

SMA278

4. Check suspension ball joint for
grease leakage and ball joint dust cover
for damage.

ADJUSTING WHEEL
BEARING PRELOAD

After wheel bearing has been re-
placed or front axle has been re-
assembled be sure to adjust wheel
bearing preload as described below.

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

2. Apply recommended multi-pur-

pose grease sparingly to the following

parts.

e Threaded portion of spindle.

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

e Hub, hub cap and O-ring.

o Grease seal lip.

SMA114

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

Replace worn parts.

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

Refer to section BR.

8. Check wheel bearing.

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

Replace worn or damaged bearings.

Refer to Front Axle (Section FA).

gt L
:  Multi-purpose
grease point

SMA116

3. Tighten wheel bearing nut.

SMA115

MA-26

@ 0.39-0.83N'm
(4.0 - 8.5 kg-cm,
3.5 - 7.4 in-bb)

SMA279
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4. Turn wheel hub several times in
both directions to seat wheel bearing
correctly.

SMA118

5. Again tighten wheel bearing nut.
6. Turn back wheel bearing nut with-
in 60°.

Turn back A: Within 60° gmat119

7. Fit adjusting cap and new cotter
pin.

SMA120

8. Measure wheel bearing preload
and axial play.

Axial play: 0 mm (0 in)
Wheel bearing preload
(As measured at wheel hub bolt):

With new parts
69-147N(0.7-15kg,15-3.3b)
With used parts
2.0-7.8N(0.2 -08 kg, 0.4 - 1.8 Ib)

SMA121

Repeat above procedures until cor-
rect starting torque is obtained.
9. Spread cotter pin.

FA265

10. Install hub cap with new O-ring.

CHECKING WHEEL
ALIGNMENT

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

o Tire pressure

o Wheel bearing axial play

e Suspension ball joint

o Steering gear housing looseness at
frame

e Steering linkage and connections

o Shock absorber operation

e Tighten each front axle and suspen-
sion parts.

® Measure car height (when not
loaded)

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

Camber, caster and kingpin
inclination

Camber, caster and king-pin inclina-
tion are preset at the factory and can-
not be adjusted.

If camber, caster or king-pin in-
clination alignment is not within speci-
fications, check pertinent parts.

Repair or replace as necessary.

Camber:
00 - 10 30:
Caster:
1°10’ - 2°40°
Kingpin inclination:
7°10’ - 8°40°

Toe-in

Measure toe-in, and make necessary
adjustments. Use the following pro-
cedure when making adjustments.
1. Raise front of car and mark a base
line across the tread of left and right
wheels.

SMA123

2. Set wheels in a straight-ahead
position, and then lower front of car.
3. Measure toe-in and make neces-
sary adjustments.

Lines parallel to
center line of body

Toe-in (Unladen):
0-2mm (0-0.08 in)
0’ - 12’ (On both sides)
Side slip (Reference data):
Out 1 mm-In 1 mm/m
{Out 0.012 in - In 0.012 in/ft)

MA-27
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Toe-in can be adjusted by varying
the length of steering side rods.

FA796

Front wheel turning angle

1. Set wheels in straight ahead posi-
tion and then move car foward until
front wheels rest on tuming radius

gauge properly.

“Unladen”

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

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

o All tires inflated to specified pres-
sure.

e All accumulation of mud, dirt and
road deposits removed from chassis
and underbody.

If side rods have been disassembled,
side rod length should be adjusted to
specification by turning adjusting tube.

Side rod length “A’":

Steering gear side
364.5 mm (14.35 in)
Idler arm side
360.5 mm (14.19 in)
Unit: mm (in)

SMA280

Make sure that adjusting tube is
screwed in socket 35 mm (1.38 in) min.

4. After correct toe-in has been ob-
tained, tighten side rod adjusting tube
clamp nuts.

@:11-17Nm
(1.1- 1.7 kg-m,
8 - 12 ft-Ib)

MA-28

2. Remove stopper pin of turning
radius gauge and then fully rotate
steering wheel to the right and left;
measure turning angle on inner wheel
and make necessary adjustments.

Front wheel turning angle:
Toe-out turns (When inner wheel
20°)

Outer wheel 18°54’

Full turns
[On power steering models: Wheel
turning force (At circumference of
steering wheel) of 98-147 N (10 -
15 kg, 22 - 33 Ib) with engine at
idle] )

Turning angle of outer wheel will
automatically be set by adjusting turn-
ing angle of inner wheel to specified
values.

3. After adjustment, lock adjusting
lock nut.

REAR AXLE AND
REAR SUSPENSION

CHECKING REAR AXLE
AND SUSPENSION PARTS

Check rear axle and suspension
parts for looseness, wear or damage.

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

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

Independent rear suspension (Sedan and Hardtop)

SMA281
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Rigid axle (Station Wagon)

‘ : Check tightening torque

SMA282

GREASING REAR
AXLE DRIVE
SHAFT JOINTS

Lubricate rear axle drive shaft
joints with recommended multi-
purpose grease.

1. Wipe dirt and grease from around
plugs.

2. Remove plugs and install grease
nipples in their places.

3. Pump grease slowly.

4. Remove grease nipples and install

plugs.

BRAKE SYSTEM

CHECKING BRAKE FLUID
LEVEL AND LEAKS

Add to “MAX” level - -- -;
’

SMA130

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

CHANGING BRAKE FLUID
1. Change brake fluid.

Use same procedure as in air bleed-
ing to change brake fluid in system.
This operation should be done for one
wheel at a time. Refer to Section BR.

CAUTION:

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

For rear wheels

For front wheels

Refill when there
is a small
amount of fluid.

Air bleed valve

o 6.9-8.8Nm

{0.7 - 0.9 kg-m, 5.1 - 6.5 ft-Ib) —
— —_— — G2

SMA131 Refill until new ﬂud appears

2. Check brake fluid level.
3. Check for leaks.

CHECKING BRAKE BOOSTER
VACUUM HOSES,
CONNECTIONS AND

CHECK VALVE

1. Check condition of vacuum hoses
and connections. .
2. Check vacuum hoses and check
valve for air tightness.

SMA132
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CHECKING BRAKE SYSTEM

1. Check brake system for proper
attachment, leaks, chafing, abrasion,
deterioration, etc.

SMA133

CHECKING DISC BRAKE

1. Check condition of disc brake
components.

Check condition and
thickness of rotor.

=

Check caliper
operation and
inspect for

é
Check pads for wear. X leaks.

SMA134

Pad wear limit

UMMM _ 4

Pad wear limit (A):
2 mm (0.08 in)

SMA284

Refer to Section BR for pad re-
placement.

MA-30

Rotor repair limit

Drum repair limit

Thickness:
10.56 mm (0.413 in)

A
I

SMA286

Inner diameter

surface of drum

Drum repair limit (Inner diameter)
230.0 mm (9.06 in) SMA4E8

CHECKING DRUM BRAKE

1. Check condition of drum brake
components.

Check linings for
wear or damage,

Check springs
and pins-
Check operation of
pistons and inspect
SMA137 for leakage.
Lining wear limit

Lining wear limit (A):
1.6 mm (0.069)

SMA286

Refer to Section BR for shoe re-
placement.

CHECKING FOOT BRAKE

1. Check brake pedal free height and
free play.
Adjust if necessary.

Brake booster input rod

(1.2-15,9-11)
Lock nut
®16-22
{(1.6-2.2,12- 16)

@ : N'm (kg-m, ft-lb) SMA288

Pedal free height “’h’":
180 mm (7.09 in)

Pedal free play “a’":
1-5 mm (0.04 - 0.20 in)

(1) Adjust pedal free height with
brake lamp switch. Then tighten lock
nut,
(2) Adjust pedal free play with brake
booseter input rod. Then tighten lock
nut,
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Pedal free play means the following
total measured at position of pedal
pad.

e Play due to clevis pin and clevis pin
hole in pedal lever.
o Play due to piston and piston rod.

Check brake pedal depressed
height.

-
-
——
o

~
-
o
-
(4
Y
LY
A Y
\
~

’

Depressed height:

More than 76 mm (2.95 in) MI347

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

CHECKING PARKING BRAKE

1. Pull lever with specified amount
of force.

Measure lever stroke in a straight
line at center of grip.

Pulling force:
P~ ‘ 196N (20 kg, 44 Ib)

\\
Lever stroke: o\ o/
Sedan & Herdtop D
102 - 114 mm (4.02 - 4.49 in)
Station Wagon
114 mm (4.49 in)
Number of notches:
Sedan & Hardtop
6-6
Station Wagon
6

SMA280

2. Use adjuster to adjust lever stroke.

Sedan & Hardtop

SMA143

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

WHEEL AND TIRE
CHECKING TIRE CONDITION

Tire condition

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

Tread wear indicator,

Tire tread

WHO024

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

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

4. Check tire valves for air leakage.

Tire inflation

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

Tire pressure should be measured
when tire is cold.

Tire inflation
pressure label

SMA268

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

MA-31
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Abnormal tire wear

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

Condition Probable cause

Corrective action

o Underinflation (both
sides wear)

e Incorrect wheel camber
(one side wear)

o Hard cornering
e Lack of rotation

a0
|
|y

[ rre g 1ane

Shoulder wear

e Measure and adjust
pressure.

o Repair, or replace
axle and suspension
parts.

o Reduce speed.

e Rotate tires.

e Overinflation

e Lack of rotation

RN sty

i 40 ¢ i 9? ouram
ﬁlﬂ\\\- \(\\all‘
=m.l. BN

T

Center wear

e Measure and adjust
pressure.
e Rotate tires.

Feathered edge o Incorrect toe

9N (P aipiaiel pim
I\(\(\\.‘.\.\ Linm
el L)L DYy mul
LR R RV R RN Y Y 4T )

Toe-in or toe-out wear

o Adjust toe-in.

e Incorrect camber or
caster

o Malfunctioning suspen-
sion

o Unbalanced wheel

e Out-of-round brake
drum

e Other mechanical condi-

Uneven wear tions

e Lack of rotation

e Repair, or replace
axle and suspension
parts.

e Repair, replace or, if
necessary, reinstall.

e Balance or replace.

e Correct or replace.

e Correct or replace.

e Rotate tires.

SMA068
TIRE ROTATION
1. Tires tend to wear unevenly and attributed to rear axle gears, bearing,
become unbalanced after a certain etc. Front tires also tend to wear un-
running distance. Uneven tire wear evenly because of improperly aligned

often results in tire noise which is front wheels.

MA-32

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

Radial tires

Right front Right rear
o= l
o=

Left front Left rear

4 WHEELS

Right front Right rear
=
o=

Left front Left rear

5 WHEELS

wT021

TIRE REPLACEMENT

CAUTION:

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

a. When replacing a worn or damaged

c

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

. Do not use tires and wheels other

than those recommended, and do
not mix tires of different brands or
tread patterns.

The use of tires and wheels other
than. those recommended or the
mixed use of tires of different
brands or tread patterns can ad-
versely affect the ride, braking,
handling, ground clearance, body-
to-tire clearance, and speedometer
calibration.

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

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

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

WARNING:

Never get under car while it is sup-
ported only by jack.

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

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

SMAOQ69

Aluminum wheel

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

Screw nut onto
f i hub bolt
/y ‘ %;

SMA070

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

Align nuts with bolt

holes in wheel and

evenly tighten nuts

... each one a little
at a time.

e = |

1

SMA071

3. Tighten wheel nuts evenly with
a wheel wrench in criss-cross fashion.

Be sure to check the wheel nuts for
tightness, after the aluminum wheel
has been run for the first 1,000 km
(600 miles) also in case of repairing
flat tires, tire rotation, etc.). Replace if
necessary.

Wheel nut

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

For aluminum
wheels only

For steel
wheels only

@ 78-98 N-m
(8.0 - 10.0 kg-m,

58 - 72 ft-lb) SMA294

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

TIRE REPAIR

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

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

2. Inspect for leaks.

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

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

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

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

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

6. Discard when any of the following

problems occurs:

e Broken or damaged bead wire.

o Ply or tread separation.

e Worn fabric damage on tubeless
tire.

o Cracked or damaged side wall.

e Tires with tread wear indicator
showing, etc.

CAUTION:

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

Do not use tire irons to force beads
away from wheel rim-flange; that is,

always use tire replacement device
whenever tire is removed.

MA-33



Chassis and Body Maintenance — MAINTENANCE

7. Install tire, noting the following

items:

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

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

¢. Ba ure to tighten valve caps firmly
by hand.

WARNING:

When, while tire is being inflated,
bead snaps over safety hump, it
might break. Thus, to avoid serious
personal injury, never stand over
tire when inflating it. Never inflate
to a pressure greater than 40 psi
(275 kPa).

If beads fail to seat at that pressure,
deflate the tire, lubricate it again,
and then reinflate it. If the tire is
overinflated, the bead might break,
possibly resulting in serious per-

SMA074

Lateral runout (A) and radial runout (B):
Steel wheel
Leass than 1.0 mm (0.039 in)
Aluminum wheel
Less than 0.5 mm (0.020 in)
Difference between right and left lateral
runout:
Steel wheel
Less than 0.5 mm (0.020 in)
Aluminum wheel
Less than 0.2 mm (0.008 in)

sonal injury.

WHEEL INSPECTION

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

2. Thoroughly remove rust, dust,

oxidized rubber or sand from wheel
rim.

Rim bead seats should be cleaned
with the following.
Steel wheel:
Wire brush, coarse steel wool, etc.
Aluminum wheel:
Neutral detergent, cloth, etc.

3. Examine wheel rim for lateral and
radial runout, using dial gauge.
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4. Replace wheel whén any of the
following problems occurs.

e Bent, dented or heavily rusted

o Elongated bolt holes

o Excessive lateral or radial runout
o Air leaks through welds

® Wheel nuts will not stay tight

Wheel balance

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

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

2. Balance wheel and tire both
statically and dynamically.

Balancing wheels

WARNING:

When balancing wheel and tire on
the car, be sure to observe the
eguipment manufacturers instruc-
tions carefully.

Cause Wheel static unbalance Wheel dynamic unbalance
Symptom

of \:,Vl:le‘;l trfimp Wheel shimmy
unbalance eels Y
Corrective Balance statically Balance dynamically
action

Wheel ]
tramp

Place balance
weights here

Heavy locati
Location " ocauonl
Wheel shimmy
SMAO076

Wheel shimmy
-+

Heavy




MAINTENANCE — chassis and Body Maintenance

Maximum allowablo unbalance at
rim flange:

109 (0.35 oz)
Balance weight:

10 -60 g (0.35 - 2.12 02)

at 10 g (0.35 oz) interval SMAO76

CHECKING POWER
STEERING FLUID
AND LINES

1. After stopping the engine, check
oil level in reservoir.

Check dipstick on “HOT’ side at
normal operating temperature, or
“COLD"” side when oil is cold.

Add recommended oil if necessary.

CAUTION:
Do not overfill.

a. Be sure to place correct balance
waeights on inner edge of rim.

b. Do not put more than two weights

. on each side.

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

d. Properly rebalance the wheel and
tire whenever puncture is repaired.

STEERING SYSTEM

CHECKING STEERING GEAR
OIL LEVEL AND LEAKS

@ : Check fluid leaks.

@ : Add fluid.

Add to this level.

SMA144

2. Inspect line condition and check
for leaks.

‘ : Check for fluid leaks.

SMA190

CHECKING STEERING GEAR
BOX AND LINKAGE

Steering gear box

e Check parts for looseness, wear or
damage. Retighten if neccessary.
Refer to Section ST for tightening
torque,

Steering linkage

e Check parts for looseness, wear or
damage. Retighten if necessary.
Refer to Section ST for tightening
torque.

e Check ball joints and idler arm for
grease leakage.

e Check for any missing parts (cotter
pins, washer, etc.).
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0 :  Check loosen each part

‘ . Check tightening torque

SMA295

BODY

LUBRICATING LOCKS, HINGES AND HOOD LATCH

4 (D : LUBRICATION POINT

Sedan & Hardtop

SMA291

MA-36
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CHECKING SEAT BELTS, BUCKLES, RETRACTORS, ANCHORS AND ADJUSTER

Check belts damage

Check retractor for

Check buckles and tongues smooth operation.

for function when buckled

and released.
Check comfort clips

for function.
SMA292

MA-37
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HEATER AND AIR CONDITIONER
CHECKING REFRIGERANT LEVEL

1. Open doors fully,
2. Start the engine.

4. Set temperature lever to max-

imum cold position.

6. Check sight glass after the lapse of
about five minutes. Judge according to

3. Set air conditioner switch to 5. Set blower to maximum speed. the following table.
“ON” position.
Amount of
refrigerant Almost no refrigerant Insufficient Suitable Too much refrigerant

Check item

Temperature of high pressure

Almost no difference

High pressure side is

High pressure side is High pressure side is

ously. Bubbles will
disappear and some-
thing like mist will
flow when refrigerant
is nearly gone,

and low pressure lines. between high pressure warm and low pressure hot and low pressure abnormally hot.
and low pressure side side is fairly cold. side is cold.
temperature.
State in sight glass. Bubbles flow continu- The bubbles are seen Almost transparent. No bubbles can be seen.

at intervalsof 1-2
seconds.

Bubbles may appear
when engine speed is
raised and lowered.

No clear difference exists betwen these two
conditions.

A
N
AC256 AC257 AC258
Pressure of system. High pressure side is Both pressure on high Both pressures on high Both pressures on high
abnormally low. and low pressure sides and low pressure sides and low pressure sides
are slightly low. are normal. are abnormally high.
Repair, Stop compressor im- Check for gas leakage, Discharge refrigerant
mediately and conduct repair as required, re- from service valve of
an overall check. plenish and charge low pressure side.
system.

a. The bubbles seen through the sight

glass are influencad by the ambient
temperature. Since the bubbles are
hard to show up in comparatively
low temperatures below 20°C
(68°F), it is possible that a slightly
larger amount of refrigerant would
bs filled, if supplied according to
the sight glass. Be sure to recheck
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the amount when it exceeds 20°C
(68°F). In higher temperature the
bubbles are easy to show up.

b. When the screen in the receiver

drier is clogged, the bubbles will
appear even if the amount of refrig-
erant is normal. In this case, the
outlet side pipe of the receiver drier
becomes considerably cold.

CHECKING COMPRESSOR
DRIVE BELT

Refer to Engine Maintenance for
inspection and adjustment.
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CHECKING HOSES AND PIPES

Check heater and air conditioner
for damaged hoses or pipes due to in-
terference or friction with adjoining
parts. If damage is minor, repair

those affected hose or pipes. If damage
is major and if there is the possibility
of encountering holes, replace the
affected parts.

Carefully check hoses and pipes,
especially those located close to mov-
ing parts or sharp edge of panel.

Flexible hose

Condenser

Compressor

Receiver drier

SMA460

CHECKING
REFRIGERANT LEAK

Conduct a leak test with halide or
electric leak detector whenever leakage
of refrigerant is suspected and when
conducting service operations which
are accompanied by disassembly or
loosening of connection fittings.

Major check points

(1) Compressor

o Compressor shaft seal (rotate the
compressor by hand)

o Flexible hose connections

e Front and rear head gaskets

e Service valve

(2) Condenser

e Condenser pipe fitting

o Condenser inlet and outlet pipe
connections

(3) Refrigerant lines

o Flared section of high pressure and
low pressure flexible hoses.

o Line connections

(4) Evaporator housing
o Inlet and outlet line connections

o Expansion valve
e Suction throttle valve

Flame adjusting lines

Flame adjuster

Copper reaction plate

Burner

Sampling tube

Gas bombe

SMA150

The following information and

cautions should be kept in mind when

checking for leakage.

MA-39
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o If ahalide leak detector is used, de-
termine whether or not there is gas

leaking by the color of the flame, as
indicated in the chart below.

Propane type Butane type
NO LEAK Greenish blue Pale blue
SMALL LEAK Yellow Bright blue
LARGE LEAK Purple Vivid green
WARNING: -a Since refrigerant gas is heavier than

gas is present.

a. Never inhale the fumes produced
by combustion of refrigerant gas
since they are toxic.

b. Never use halide torch in a place
where combustible or explosive

MA-40

air, small leaks can be easily detect-
ed by placing sampling tube direct-
ly below the check point.

o |f any trace of oil is noted at and
around connection fittings, it is a
sure indication that refrigerant is
leaking.

If a gas leak is detected, proceed as
follows:
1. Check torque on the connection
fitting and, if too loose, tighten to the
proper torque. Check for gas leakage
with a leak detector.
2. If leakage continues even after
the fitting has been retightened, dis-
charge refrigerant from system, discon-
nect the fittings, and check its seating
face for damage. Always replace even
if damage is slight.
3. Check compressor oil and add oil
if required.
4. Charge refrigerant and recheck for
gas leaks. If no leaks are found, evacu-
ate and charge system.

OFF-SEASON MAINTENANCE

Even in the off-season, turn the
compressor for 10 minutes at least
once a month by running the engine at
idling rpm.
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SERVICE DATA AND SPECIFICATIONS

ENGINE MAINTENANCE TIGHTENING TORQUE
INSPECTION AND ADJUSTMENT
Unit N-m kg-m ft-lb
Basic mechanical system Pivot lock nut 49 - 59 5.0-6.0 36-43
Hot Intake 0.25 (0.010) Oil pan drain plug 20-29 20-30 14-22
le)
Valve clearance Exhaust 0.30 {0.012) Spark plug 15-20 1.5-20 1-14
mm (in] Intake 0.17 {(0.007) Fuel hose clamp 1.0-15 |0.10-0.15 | 0.7-1.1
Cold*
Exhaust 0.24 {0.009)

Drive belt deflection
[Applied pushing force mm (in) 8-12(0.31-0.47)

98N (10 kg, 22 Ib)] Fuel hose clamping position

Compression pressure Standard | 1,177 {12.0, 171)/350

kPa {kg/cm?2, psi)/rpm

Minimum 883 (9.0, 128)/350

*: These values are measured when engine is cold and ambient - 3 mm (0.12 in)

temperature is 20°C (68°F).

After checking valve clearance while engine is cold, also check — -

them when engine is hot to see if they ramain within the speci- ( il i S e
fied range. If they do not, readjust them. - N R

Ignition and fuel system

Spark Standard EF336A
Hot t Cold t
plug Type type ot type old type
Standard BP6ES-11 | BP5ES-11 | BP7ES-11
BPRG6ES-11 | BPR5ES-11 | BPR7ES-11
Option
({Resistor built-in type)
Gap mm {in) 1.0-1.1 (0.039 - 0.043)
Ignition timing and
idle speed *
degree/rpm
Manual transmis- 10 2° B.T.D.C./700 £ 100
stion models

Automatic trans-
mission models 10+ 2° B.T.D.C./650 100
{in “D" position)

Californi Idle mixture screw is
a :’o'rma preset and sealed at

mocels factory.

"“CO’"% at idle speed

Non-

California 1.0 £ 0.8 (No air, with

models “full’* enrichment)

for U.S.A,

*: On non-California models, ignition timing should bs checked with
distributor vacuum hose disconnected and plugged up.

MA-41
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CHASSIS AND BODY MAINTENANCE
INSPECTION AND ADJUSTMENT

Clutch Brake
Unit: mm (in) Unit: mm (in)
Pedal height ““H*’ 175.5 (6.91) Pad wear limit 2 (0.08)
Pedal free play *A" 1-5 (0.04 - 0.20) Lining wear limit 1.5 (0.059)
Rotor repair limit 10.5 (0.413)
Front axle and front suspension Dram repair Tt
Axial play mm (in) 0(0) {Inner diameter) 2300 (9.08)
Pedal height “h*’ 180 (7.09)

Wheel bearing preload
(As measured at wheel hub
bolt)

With new parts N (kg, [b)

69-14.7(0.7-15,1.5-3.3)

With used parts N (kg, Ib)

20-7.8{(0.2-0.8,0.4-1.8)

Wheel alignment
Camber

0° - 1°30°

Caster

1910’ - 2°40°

Kingpin inclination

7°10° - 8°40'

Toe-in (Unladen)

0 -2 mm (0.08 in)
0’ - 12’ (On both sides)

Side slip
{Reference data)

Out 1 mm - In 1 mm/m
(Out 0.012in - In 0.012 in/ft)

Standard side rod length

Pedal free play “a”

1-5(0.04 -0.20)

Pedal depressed height

More than 75 (2.95)

Parking brake

196 N (20 kg, 44 Ib))

Lever stroke [at pulling force:

Sedan & Hardtop 102 - 114 (4.02 - 4.49)

Station Wagon 114 (4.49)
Number of notches

Sedan & Hardtop 5-6

Station Wagon 6

Wheel and tire

Steering gear side 364.5 mm (14.35 in) Recommended tire inflation pressure
Idler arm side 360.5 mm (14.19 in) Tire size RECOMMENDED COLD TIRE
INFLATION PRESSURE
Front wheel turning angle
Toe-out turns 185/70SR14 28 psi (196 kPa)
(When inner wheel is 20°) N -
Outer wheel 18°54° Tire pressure should be checked when tires are COLD.

Full turns* Wheel rim lateral and radial mm (in) Less than 1.0 (0.039)*1
Inner wheel 36° - 40° runout 0.5 (0.020)*2
Outer wheel 28° - 32° Difference between right mm (in) Less than 0.5 (0.020)*1

and left lateral runout 0.2 (0.008)*2
*On power steering models: Wheel balance

Wheel turning force (at circumference of steering wheel) of 98 - (Maximum allowable gr (oz2) 10 (0.35)

147 N (10 - 15 kg, 22 - 33 Ib) with engine at idle. unbalance at rim flange)

. . . 10-60 (0.35 - 2.12)
Tire balancing weight ar (oz) at 10 (0.35) interval

MA-42

*1: Steel wheel
*2: Aluminum wheel
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TIGHTENING TORQUE

Unit N-m kg-m ft-lb
Clutch
Pedal stopper lock nut 7.7-106 |0.79-107 | 5.7-7.7
Master cylinder push | 52 105 |0.79-1.07 | 57-7.7
rod lock nut
Manual transmission
Drain and filler plugs 25-34 25-35 18-25
Differential | - pqgg 39-59 4.6 29-43
carrier drain
and filler H190-
plugs ML 69 - 98 6-10 43-72
Front axle and front
suspension
Side rod adjusting ) ) )
tube clamp nut 11-17 1.1-1.7 8-12
Brake system
Aiir bleed valve 6.9-88 0.7-09 5.1-6.5
Stop lamp switch lock 12-15 12-15 9-11
nut -
Brake booster input 16 -22 16-22 12-16
rod lock nut
Wheel and tire
Wheel nut 78 - 98 8.0-10.0 58-72
Tool number
' Tool name
(Kent-Moore No.)
- ST10640001 Pivot adjuster
(J25615-01)
ST19320000 Oil filter wrench
(J25664)

MA-43
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Engine Mechanical

NN A W -

Rocker cover
Camshaft
Timing gear
Front cover
Oil pump
Piston
Connecting rod

10
11
12
13
14

ENGINE COMPONENTS

Crankshaft

Oil pan

Flywheel
Thermostat
Cylinder block
Cylinder head
Valve mechanism

EM-2

EM704

Engine Components

1 Manifold gasket
2 Exhaust manifold
3 Intake manifold

EM759

Manifold



Engine Mechanical

PRELIMINARY

CLEANING AND
INSPECTION

Before disassembling engine, ob-
serve the following items:
1. Prior to disassembling, check
outer parts for sign of leak past their
gasketed surfaces.
2. Check fuel hoses for deteriora-
tion, cracks or otherwise leakage of
fuel past their jointed or connected
surfaces.
3. Wipe dust and mud off engine.
4. Inspect outer parts for visual
faults and broken or missing parts such
as bolts and nuts.
5. Check piping and electrical cir-
cuits for deterioration, breakage,
fittings, discontinuity or insulation.

DISASSEMBLY

To remove engine from car, refer to
Section ER.
1. Remove starting motor and trans-
mission from engine.
2. Remove clutch assembly, using
Clutch Aligning Bar KV301001G0 to
support weight of clutch disc.
3. Remove auxiliary cooling fan as-
sembly (if so equipped).
4. Remove alternator and alternator
bracket.
5. Place engine assembly on the en-
gine stand.

(1) Remove engine mounting
bracket R.H.

(2) Remove oil filter using Oil Filter
Wrench ST19320000.

(3) Install engine attachment to cyl-
inder block using bolt holes securing
alternator bracket and engine mount-
ing.

(4) Remove oil pressure switch.

(5) Set engine on the stand.

ENGINE DISASSEMBLY

Engine Attachment ST05340001
Engine Stand Assembly ST0501S000

Engine on Engine Stand

6. Thoroughly drain engine oil and
coolant by removing drain plugs.

7. Remove the following outer parts
and electrical parts.

o Distributor cap and high tension
cable.

Distributor

Hose and pipe connected to engine
Fuel line

Intake manifold

Note: Remove intake manifold as an
assembly of fuel pipe, injector, air
regulator, etc. as follows:

a. Disconnect hose connecting rocker
cover to throttle chamber at rocker
cover.

b. Disconnect water pipe connecting
heater housing to water inlet at
water inlet.

Remove bolt which secures water
pipe and fuel pipe to cylinder head.

c. Remove tube connecting heater
housing to thermostat housing.

d. Remove bolt which secures intake
manifold to cylinder head and re-
move intake manifold as an assem-
bly. ‘

e. Remove P.C.V. valve hose, sub heat
shield plate and E.G.R. tube (if so

equipped).

EM-3

EM745

Intake Manifold Assembly

e Exhaust manifold

e Thermostat housing

e Crank pulley using Puller Crank
Pulley ST16540000.

Removing Crank Pulley

Water pump

Oil pump and oil pump drive
spindle.

e Rocker cover

o Oil level gauge

o Spark plugs, etc.

8. Remove cylinder head assembly.
(1) Remove camshaft sprocket and
slowly lower timing chain.

EM707
Removing Camshaft Sprocket
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(2) Loosen cylinder head bolts in
the sequence using Cylinder Head Bolt
Wrench ST10120000.

e o o o o o o
® 6 0 6 0o @ ®
EM708

Cylinder Head Bolt Loosening
Sequence

(3) Remove bolts securing cylinder
head to front cover.

Note: When removing cylinder head
from engine installed on car, follow
the instructions below.

Turn crankshaft until No. 1 piston

is at T.D.C. on its compression

stroke.

b. To facilitate assembling operation,
scribe a mark on timing chain and
camshaft sprocket with paint be-
fore removal.

c. Support timing chain by utilizing

e

Chain  Stopper KV10105800
(ST17420001) between timing
chains.

>~ KV10105800

SEM132

Supporting Timing Chain

9. Remove oil pan and oil strainer.
10. Remove front cover.

11. Remove chain tensioner and
chain guide.

12. Remove timing chain.

13. Remove oil thrower, oil pump
drive gear and crankshaft sprocket
from crankshaft.

(ST17420001)

N
Chain tensioner
Slack side chain guide
Tension side chain guide
Oil thrower

Qil pump drive gear
Crankshaft sprocket

[ 7R N R RN

EM709

Removing Chain Tensioner and
Timing Chain

Note: If it is hard to extract crank-
shaft sprocket, use a suitable puller.

Removing Crankshaft Sprocket

14. Remove piston and connecting
rod assembly.

)

©®
ale_

)

©

Removing Piston and Connecting
Rod Assembly

EM-4

Note: Numbers are stamped on con-
necting rod and cap coresponding
to each cylinder. Care should be
taken to avoid wrong combination
including bearing.

15. Remove crankshaft.
(1) Remove flywheel and end plate.

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

s

N
R
L

EM710

Removing Flywheel

(2) Remove main bearing cap.

Note:

a. When loosening main bearing cap
bolt, loosen from outside in se-
quence.

b. Use Crankshaft Main Bearing Cap
Puller KV101041S0 to remove
center and rear main bearing caps.
Keep them in order.

EM608
Removing Rear Main Bearing Cap

(3) Remove rear oil seal.
(4) Remove crankshaft.
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16. Remove baffle plate and steel
net.

Removing Baffle Plate and Net

PISTON AND
CONNECTING ROD

1. Remove piston rings with a ring
remover.

1. Remove valve rocker spring.

2. Loosen valve rocker pivot lock
nut and remove rocker arm by pressing
down valve spring,

Removing Piston Rings

~ =) E

s > -

=

P -~ T~ = /’/.‘V;—
2. Press piston pin out. Using press %1 ':}‘ ’ '\ 1 O
and Piston Pin Press Stand °E—F\j' O O .
ST13030001. !
Removing Rocker Arm
ST13030001 3. Remove camshaft.
EM156

Removing Piston Pin

EM294
Removing Camshaft

Note: Keep the disassembled parts in
order.

EM-5

CYLINDER HEAD AND VALVE

Camshaft

Valve rocker spring
Valve rocker

Valve rocker guide
Valve spring collet
Valve spring retainer
Valve outer spring
Valve inner spring
Valve oil seal

10 Valve outer spring seat
11  Valve inner spring seat
12 Valve

13 Valve rocker pivot

14 Rocker pivot rock nut
15 Rocker spring retainer
16 Rocker pivot bushing

EM712

Valve Mechanism

Note: At this time, take care not to
damage camshaft bearings and cam
lobes.

4. Remove valve rocker pivot, rock-
er pivot lock nut and rocker spring
retainer.

Note: Do not remove rocker pivot
bushing.

5. Remove valves using Valve Lifter
ST12070000.

ST12070000

" Removing Valve

Note: Be sure to leave camshaft bear-
ing intact. Because the bearing
center is liable to be out of align-
ment.
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INSPECTION AND REPAIR

PREPARATION FOR
INSPECTION

1. Before cleaning, check for sign of
water and oil leaks.

2. Clean oil and carbon deposits
from all parts. They should be clean
from gasket or sealant,

3. Clean all oil holes with solvent
and dry with compressed air. Make
sure that they are not restricted.

CYLINDER HEAD
AND VALVE

CHECKING CYLINDER
HEAD MATING FACE

CAUTION:

Never remove camshaft bearings unless
you have a suitable machine for boring
camshaft bearing in line. If you once
remove camshaft bearings, bearing
centers will be out of alignment and
reconditioning is very difficult without
center borings.

1. Make a visual check for cracks
and flaws.
2. Measure the surface of cylinder
head (on cylinder block side) for
warpage.

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

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

Measuring Cylinder Head Surface

Note: Surface grinding limit
The grinding limit of cylinder head
is determined by the cylinder block
grinding in an engine.
Depth of cylinder head grinding
is “A”
Depth of cylinder block grinding
is “B”
The limit is as follows:
A +B=0.2 mm (0.008 in)

VALVE

1. Check each of the intake and
exhaust valve for worn, damaged or
deformed valve caps or stems. Correct
or replace the valve that is faulty.

For standard size of valve, refer to
Service Data and Specifications.
2. Valve face or valve stem end
surface should be refaced by using a
valve grinder.

Note: When valve head has been worn
down to 0.5 mm (0.020 in) in
thickness, replace the valve,
Grinding allowance for valve stem
end surface is 0.5 mm (0.020 in) or

Regrinding Valve Face

VALVE SPRING

1. Check valve spring for squareness
using a steel square and surface plate.
If spring is out of square “S” more
than specified limit, replace with new
ones.
Out of square (*S”)
Outer:
Less than
2.2 mm (0.087 in)
Inner:
Less than
1.2 mm (0.047 in)

EM-6

Measuring Spring Squareness

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

Refer to Service Data and Specifica-
tions.

EM113

Measuring Spring Tension

ROCKER ARM AND VALVE
ROCKER PIVOT

Check pivot head and cam contact
and pivot contact surfaces of rocker
arm for damage or wear. If faults are
found, replace them. A faulty pivot
necessitates its replacement together
with the corresponding rocker arm.

VALVE GUIDE

Measure the clearance between
valve guide and valve stem. If the
clearance exceeds the specified limit,
replace the worn parts or both valve
and valve guide. In this case, it is
essential to determine if such a clear-
ance has been caused by a worn or
bent valve stem or by a worn valve
guide.
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Determining clearance

Precise measurement of clearance
between valve stem and valve guide
needs the aid of a micrometer and a
telescope hole gauge. By using these
gauges, measure the diameter of valve
stem in three places; top, center and
bottom.

Refer to Service Data and Specifica-
tions.

EMO030

Measuring Valve Stem Diameter
wiiamerer

Insert telescope hole gauge in valve
guide bore, measuring at center.

Subtract the highest reading of
valve stem diameter from valve guide
bore to obtain the stem to guide
clearance.

As an expedient, a valve is pushed
in valve guide and moved to the right
and left. If its tip deflects beyond the
specified limit there, it will be known
that the cleargnce between stem and
guide exceeds the maximum limit.

Max. allowable deflection:
0.2 mm (0.008 in)
Max. tolerance:
Stem to guide clearance
0.1 mm (0.004 in)

Note: Valve should be moved in
parallel with rocker arm. (General-
ly, a large amount of wear occurs in
this direction.)

Max. allowable deflection

0.2 mm (0.008 in)

[} \
30 mm (1.18 in)

EM115

Measuring deflection between Valve
Stem and Valve Guide

Replacement of valve guide

1. To remove old guides, use Drift
ST11033000 and a press (under a
2-ton pressure) or a hammer.

Drive them out from combustion

chamber side toward rocker cover.
Heated cylinder head will facilitate the
operation.

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

Reaming Valve Guide

3. Press new valve guide into head
carefully so that it will fit smoothly
after heating cylinder head to 150 to
200°C (302 to 392°F).

Valve guide of 0.2 mm (0.008 in)

oversize diameter is available for serv-
ice. Refer to Service Data and Specifi-
cations.
4. Ream the bore with valve guide
pressed in, using Valve Guide Reamer
ST11032000 [8.0 mm (0.315 in)
dia.].

Reaming bore:
8.000 - 8.018 mm
(0.3150 - 0.3157 in)

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

VALVE SEAT INSERTS

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

Correct valve seat surface with
Valve Seat Cutter ST11650001 and
grind with a grinding compound.

Valve seat insert of 0.5 mm (0.020
in) oversize is available for service.

EM-7

Refer to Service Data and Specifica-
tions.

EM299
Correcting Valve Seat

Replacement valve seat Insert

1. Old insert can be removed by
boring out until it collapses. The
machine depth stop should be set so
that boring cannot continue beyond
the bottom face of the insert recess in
cylinder head.

2. Select a suitable valve seat insert
and check its outside diameter.

3. Machine cylinder head recess to
the concentric circles to valve guide
center so that insert will have the
correct fit.

4. Ream the cylinder head recess at
room temperature.

5. Heat cylinder head to a tempera-
ture of 150 to 200°C (302 to 392°F).
6. Fit insert ensuring that it beds on
the bottom face of its recess, and
caulk more than 4 points.

7. Valve seats newly fitted should be
cut or ground using Valve Seat Cutter
ST11650001 at the specified dimen-
sions as shown in Service Data and
Specifications.

8. Apply small amount of fine grid-
ing compound to valve contacting face
and put valve into guide. Lap valve
against its seat until proper valve seat-
ing is obtained. Remove valve and then
clean valve and valve seat.

CAMSHAFT AND
CAMSHAFT BEARING

CAMSHAFT BEARING
CLEARANCE
Measure the inside diameter of cam-

shaft bearing with an inside dial gauge
and the outside diameter of camshaft



Engine Mechanical

journal with a micrometer. If any
malfunction is found, replace camshaft
or cylinder head assembly.

Max. tolerance of camshaft
bearing clearance:
0.1 mm (0.004 in)

EM119
Measuring Camshaft Bearing

CAMSHAFT ALIGNMENT

1. Check camshaft, camshaft journal
and cam surface for bend, wear or
damage. If problems are beyond the
limits, replace the parts.

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

Camshaft bend
(Total indicator reading):
Less than 0.10 mm (0.0039 in)

Measuring Camshaft Bend

3. Measure camshaft end play. If be-
yond the specified limit, replace locat-
ing plate.

Camshaft end play:
0.08 - 0.38 mm
(0.0031 - 0.0150 in)

Measuring Camshaft End Play

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

Refer to Service Data and Specifica-
tions.

VALVE TIMING

If any valve is found out of specifi-
cations (refer to Service Data and
Specifications), one possibility is that
cam lobe is worn or damaged, calling
for replacement of camshaft,

CYLINDER BLOCK

1. Visually check cylinder block for
cracks or flaws.

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

Warpage of cylinder block surface:
Less than 0.10 mm (0.0039 in)

(gi)\\ | EM751
Measuring Cylinder Block Surface

Note: Surface grinding limit;
The grinding limit of cylinder block
is determined by the cylinder head
grinding in an engine.
Depth of cylinder head. grinding
is (3 A”
Depth of cylinder block grinding
is 65B”
The limit is as follows:
A + B =0.2 mm (0.008 in)

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

Refer to Service Data and Specifica-
tions.

EM-8

Out-of-round X-Y

Taper A-B
i 20079
60 (lzi'x)
~B 100 (3.94)

Unit: mm (in) EM125

Cylinder Bore Measuring Positions

EM304

Measuring C'ylinder Bore Diameter

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

CYLINDER BORING

1. When any cylinder needs boring,
all other cylinders must also be bored
at the same time.
2. Determine piston oversize accord-
ing to amount of wear of cylinder.
Refer to Service Data-and Specifica-
tions.
3. The size to which cylinders must
be honed is determined by adding
piston-to-cylinder clearance to the pis-
ton skirt diameter “A”.













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































