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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 1983 DATSUN 200SX.

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

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

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

NISSAN MOTOR CO., LTD.

1982 NISSAN MOTOR CO., LTD.

Printed in Japan

Not to be reproduced in whole or in part without
the prior written permission of Nissan Motor Com-
pany Ltd., Tokyo, Japan.
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P This Service Manual is designed as a gu‘ide for servicing cars.
P This manual deals with the engine, chassis, body and electrical system.

P A QUICK REFERENCE INDEX is provided on the first page. Refer to this index along with the
- index 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 list 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 information concerning how to
obtain special service tools, write to the following address:

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

Canada L4W 2T7

P> The measurements given in this manual are primarily expressed with the S| unit (International System
of Unit), and alternately expressed in'the metric system and in the yard/pound system.

P> The 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, A/T: Manual Transmission, Automatic Transmission

P 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 performance of service is essential for both the safety of the mechanic and the efficient

functioning of the car.
‘The service methods in this Service Manual are described in such a manner that the service may be per-

formed safely and accurately.

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

use them.

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

GENERAL VIEWS
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GENERAL INFORMATION - Model Variation

MODEL VARIATION

; . . Road wheel
Des.tl' Class Model Engine Transmission lefert?ntnal Size .......... Offset Tire size
nation carrier .
mm (in)
RLS110FEU FS5W71B
Hardtop
RLS110AEU L3N71B 5)-14 ............ 25
USA. (098) 185/1114
KRLS110FEU FSSW71B . 708
Hatchback 1
KRLS110AEU L3N71B 5-1/23J-14 .... 25 185/
Z22E H190 (0.98) 70-SR14
RLS110FEN FS5W71B * )
Hardtop 2
RLS110AEN L3N71B 4Tx16 ... 35
c T135/
anada (1.38) 70D16*2
| KRLS110FEN FS5W71B
Hatchback
KRLS110AEN L3N71B
*1: Aluminum wheel (Option)
*2: Spare tire
Prefix and suffix designations:
K RL SI110 F E U C I S W
K : Hatchback l———- W :  Sun roof (Glass)
O : Hardtop S : Sport Luxury model
R : Z22 engine |— S1: Leather package model
L : L.H.drive I For high altitude areas
[higher than 1,219 m
(4,000 ft)]

O: means no indication

: Air conditioner
: U.S.A. model

Canada model
EFI

: Manual transmission
: Automatic transmission
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Identification Number — GENERAL INFORMATION

IDENTIFICATION NUMBER

Emission control
information label

Vehicle identification
number plate

Emission decal

QAN
NNSS
Vehicle serial number
,Q--_. S ‘
Vehicle identification plate /;L ﬁ
/D)

5
> —

~.

I§v :
\
%i\

=

[

) ZF.M.v.s.s. certification label

SGI1150

MANUAL TRANSMISSION
NUMBER

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

ENGINE SERIAL
NUMBER

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

AUTOMATIC TRANSMISSION
NUMBER

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

TM2356

LC303

AT344




GENERAL INFORMATION - Lifting Points and Towing

LIFTING POINTS AND TOWING

Towing hook

Towing hook
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Jack-up point for pantograph jack

Supportable point for safety stand
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Towing hook

Towing hook

SGl007

PANTOGRAPH JACK

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. Place wheel chocks at both front
and back of the wheel diagonally
opposite the jack position.

Apply the pantograph jack fur-
nished with the car to the position
indicated below in a safe manner.

GARAGE JACK AND
SAFETY STAND

WARNING:

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

b. When jacking up the rear (front)
of the car, place the chocks at
the front (rear) of the front

(rear) wheels to hold them.

CAUTION:

Always place a wood bleck between
safety stand and car body when
supporting bedy with safety stand.

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

TIE-DOWN &

FRONT SIDE

Use front towing hooks for tie-
down.

REAR SIDE
Use rear towing hooks for tie-down.

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. g
b. All applicable State or Provincial
(in Canada) laws and local laws
regarding the towing operation

. Before towing, make sure that the

transmission, axles, steering system
and power train are in good order.
If any unit is damaged, a dolley
must be used.

. If the transmission is inoperative,

tow the car with the rear wheels off
the ground, or with the propeller
shaft removed.

When the car is towed with its front
wheels on the ground, secure the

. steering wheel in a straight ahead

position with the ignition key
turned in “OFF"” position.

. When towing an automatic trans-

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

With manual transmission model,
try to restrict towing speed below
80 km/h (50 MPH) and towing
distance less than 80 km (50 miles).
If the speed or distance must neces-
sarily be greater, remove the propel-
ler shaft beforehand to prevent
damage to the transmission.

. Release the parking brake and set

the gearshift lever in “Neutral”
position befare starting to tow the
car.

must be obeyed.
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Special Service Tools

Tightening Torque of Standard Bolt — GENERAL INFORMATION

SPECIAL SERVICE TOOLS

Special Tools play very important The identification code of mainte- EMO00000000:  Engine Overhaul-
role in the maintenance of cars. These nance tools is made up of 2 alphabeti- ing Machine
are essential to the safe, accurate and cal letters and 8-digital figures. GG00000000:  General Gauge
speedy servicing. The heading two letters roughly LMO000G0000:  Garage Tool

The working times listed in the classify tools or equipment as: HTGC0000000: Hand Tool
column under FLAT RATE TIME in
FLAT RATE SCHEDULE are com-
puted based on the use of Special ST00000000:  Special Tool
Tools. KV(00000000:  Special Tool

TIGHTENING TORQUE OF STANDARD BOLT
. Bolt or nut diam- . Tightening torque
Grade Bolt or nut size eter* mm Pitch mm N-m (kg-m, ft-Ib)
Mé 6.0 10 3-4(03-04,22-29)
1.25 8-11(0.8-1.1,5.8-8.0)
M8 8.0
10 8-11(0.8-1.1,5.8-8.0)
1.5 16-22(16-22,12-16)
4T M10 10.0
1.25 16-22(16-2.2,12-16)
1.75 26-36(2.7-3.7,20-27)
M12 12.0
1.25 30-40(3.1-4.1,22-30)
M14 14.0 1.5 46 -62 (4.7-6.3,34 - 46)
M6 6.0 1.0 6-7(0.6-0.7,43-5.1)
1.25 14-18(14-1.8,10-13)
M8 8.0
10 14-18(14-1.8,10-13)
1.5 25-35(26-36,19-26
T M10 10.0 ( )
1.25 26-36(2.7-3.7,20-27)
1.75 45-61(46-6.2,33-45
M12 120 ( )
1.25 50-68(5.1-69,37-50)
M14 14.0 1.5 76 - 103 (7.7 - 10.5, 56 - 76)
M6 6.0 1.0 8-11(08-1.1,5.8-8.0)
1.25 19-25(19-2.5,14-18
M8 8.0 ( )
1.0 20-27(2.0-2.8,14 - 20)
1.5 36-50(3.7-5.1,27-37)
9T M10 10.0
1.25 39-51(4.0-5.2,29-38)
1.75 65-88(6.6-9.0,48-65
M12 120 ( 90,48 - 65)
1.25 72-97(73-99,53-72)
M14 14.0 1.5 109-147(11.1-15.0,80-108)

1. Special parts are excluded,

2. This standard is applicable to bolts having the

following marks embossed on the bolt head.
Mark

Grade

*: Nominal diameter

M6
]— Nominal diameter of bolt threads (Unit: mm)

Metric screw threads
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PERIODIC MAINTENANCE

PERIODIC MAINTENANCE

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

The periodic maintenance schedule is repeated beyond the last mileage and period shown.

EMISSION CONTROL SYSTEM MAINTENANCE

MAINTENANCE OPERATION MAINTENANCE INTERVAL

Periodic maintenance should be performed  Miles x 1,000 16 30 45 60 Reference page

at number of miles, kilometers or months, {Kilometers x 1,000) (24) {48) (72) {986)

whichever comaes first. Months 12 24 36 48
Drive belts | ! MA- 9
Air cleaner filter R R MA- 9
Air induction valve filter (Canada only) R R MA-10
Vapor lines " L MA-10
Fuel lines (hoses, piping, connections, etc.) * " MA-11
Fuel filter See NOTE (1)* MA-11
Engine coolant R R MA-12
Engine oil & oil filter '(::e; :?gg :V;;YOZ.:?:OV:&? MA-12
Spark plugs R R MA-13
Ignition wires "* ™ MA-14
Intake & exhaust valve clearance See NOTE (2). A A A A MA-14
Idle rpm See NOTE (3). * " " * MA-15
Exhaust gas sensor (U.S.A. only) ! 1 MA-19
CHASSIS AND BODY MAINTENANCE
MAINTENANCE OPERATION MAINTENANCE INTERVAL

Periodic maintenance should be performed  Miles x 1,000 15 30 45 60 )

at number of miles, kilometers or months,  (Kilometers x 1,000) (24)  (48)  (72)  (96) Reference page

whichever comes first. Months 12 24 36 48
Brake lines & hoses | | l | MA-32
Brake pads & discs | I | | MA-32
Brake fluid R R MA-32
Manual and automatic transmission & differential gear ol | | I | MA-27
Power steering lines & hoses | I | 1 MA-38
Steering gear (box) & linkage, & suspension parts | l | | MA-28, 31, 38
Steering linkage ball joints & front suspension ball joints | MA-29
Propeller shaft(s) | | MA-28
Looks, hinges & hood latch L L L L MA-39
Front wheel bearing grease | I MA-29
Exhaust system | | 1 1 MA-27
Seat belts, buckles, retractors, anchors & adjuster | ! ! | MA-39

NOTE: (1) If vehicle is operated under extremely adverse weather conditions or in areas where ambient temperatures are
either extremely low or extremely high, the filters might become clogged. In such an event, replace them im-
mediately.

(2) The first 1,000 mile {1,600 km) adjustment is required.

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

(4) Maintenance items and intervals with “*" are recommended by NISSAN MOTOR CO., LTD. Other mainte-
nance items and intervals are required.

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

MAINTENANCE UNDER SEVERE
DRIVING CONDITIONS

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

Severe driving conditions

OO

mm
|

Repeated short distance driving
Extensive idling

Driving in dusty conditions

Driving in extremely low or high
ambient temperatures

Towing a trailer

Driving in areas using road salt or
other corrosive materials

Driving on rough andfor muddy
roads

Driving in high humidity areas or in
mountainous areas

Driving Maintenance Maintenance Maintenance
condition item operation interval
c . . Air cleaner filter & air induc- R More frequently
tion valve filter
ABC. E. . Engine oil & oil filter R Every 3,000 miles
: (5,000 km) or 3 months
A. C. EFG Brake pads & discs | Every 7,500 mites
{12,000 km) or 6 months
H Brake fluid R Every 15,000 miles
(24,000 km) or 12 months
. . E. G Manual and automatic trans- R Every 30,000 miles
mission & differential gear oil (48,000 km) or 24 months
.. G . Steering gear {box) & linkage, | Every 7,500 miles
& suspension parts (12,000 km) or 6 months
CD. FG Steering linkage ball joints | Every 7,500 miles
& front suspension ball joints {12,000 km) or 6 months
F . Locks, hinges & hood latch | Every 7,500 miles
(12,000 km) or 6 months
A. . . EFG. Exhaust system | Every 7,500 miles
{12,000 km) or 6 months

Maintenance operations:

MA-3

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



GENERAL MAINTENANCE

GENERAL MAINTENANCE

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

Item

Reference item in MA section

OUTSIDE THE VEHICLE

Tires Check the pressure with a gauge periodically when at ® CHECKING TIRE CONDITION
a service station, including the spare, and adjust to the
specified pressure if necessary. Check carefully for damage,
cuts or excessive wear.
Wheel nuts When checking the tires, make sure no nuts are ¢ TIRE REPLACEMENT
missing, and check for any loose nuts. Tighten if necessary. Wheel nut.
Tire rotation Tires should be rotated every 24,000 km ® TIRE ROTATION
(15,000 miles). .
Wheel alignment and balance If the vehicle should pull to e CHECKING TIRE CONDITION
either side while driving on a straight and level road, or if Abnormal tire wear
you detect uneven or abnormal tire wear, there may be a ® CHECKING WHEEL ALIGNMENT
need for wheel alignment. If the steering wheel or seat ® WHEEL INSPECTION
vibrates at normal highway speeds, wheel balancing may be
needed.
Windshield glass Check for abrasions or scratches. -
Windshield wiper blades Check for cracks or wear if they do _
not wipe properly.
Fluid teaks Check under the vehicle for fuel, oil, water or ® CHECKING CLUTCH FLUID LEAKS
other fluid leaks after the vehicle has been parked for a ® INSPECTING MANUAL TRANSMISSION OIL
while. Water dripping from the air conditioner after use is ® INSPECTING AUTOMATIC TRANSMISSION FLUID
normal. If you should notice any leaks or gasoline fumes ® [NSPECTING DIFFERENTIAL GEAR OIL
are evident, check for the cause and correct it immediately. ® INSPECTING FRONT AXLE AND SUSPENSION
) PARTS
o INSPECTING REAR AXLE AND SUSPENSION
PARTS
® INSPECTING BRAKE LINES & HOSES
® CHECKING POWER STEERING LINE & HOSES
o LUBRICATING LOCKS, HINGES AND HOOD

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

LATCH

INSIDE THE VEHICLE

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

ing the vehicle, etc.

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

MA-4



GENERAL MAINTENANCE

Item

Reference item in MA section

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

Horn Make sure it operates properly.

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

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

Rear view mirror Make sure that it is secure.

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

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

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

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

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

INSPECTING SEAT BELTS, BUCKLES, ANCHORS,
RETRACTORS AND ADJUSTER

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

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

® ADJUSTING CLUTCH PEDAL HEIGHT AND
FREE PLAY

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

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

CHECKING BRAKE PEDAL DEPRESSED HEIGHT
CHECKING BRAKE BOOSTER FUNCTION

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

® CHECKING PARKING BRAKE

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

MA-5



GENERAL MAINTENANCE

Item

Reference Item in MA section

UNDER THE HOOD AND VEHICLE

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

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

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

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

Brake and clutch fluid levels Make sure that the brake and

clutch fluid levels are between the “MAX’’ and “MIN” lines

on the reservoir.

CHECKING CLUTCH FLUID LEAKS
INSPECTING BRAKE LINES & HOSES

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

CHECKING AND ADJUSTING DRIVE BELT

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

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

CHECKING POWER STEERING FLUID LEVEL

Automatic transmission fluid level Check the level on the
dipstick after putting the selector lever in “P” with the
engine idling.

CHECKING AUTOMATIC TRANSMISSION
FLUID LEVEL

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

INSPECTING EXHAUST SYSTEM

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

MA-6



L-VIN

4] cHANGE

@ check
& wuericare

ENGINE
ANTIFREEZE COOLANT o - - ¢

FRONT WHEEL BEARING = = -

km/mile Month

GREASE
CLUTCHFLUD @ o = S e o

BRAKE FLUID = =

LOCKS, HINGES 8 = = = = |- .@_@_—@—l&
HOOD LATCH

*

DIFFERENTIAL GEAR ou----ﬁ-@

®

VIrvvINS

#: Maintenance under severe driving conditions

EVERY 48,000/30,000 @)
EVERY 24,000/15,000 (2
EVERY 12,000/7,500 ()
EVERY 5,000/3,000 ®
GENERAL MAINTENANCE )
\

-==1--- WINDOW WASHER FLUID

R

WINDSHIELD AND REAR

- =@ FUEL FILTER

—=-—POWER STEERING FLUID

~~---{-=--OIL FILTER

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

+-—-pF-=--ENGINE OIL

*
== MANUAL TRANSMISSION

*
== AUTOMATIC TRANSMISSION

JUVHO NOILLYOIHENT

1HYVHO NOILWYOIHaN



RECOMMENDED FUEL AND LUBRICANTS / APPROXIMATE REFILL CAPACITIES

RECOMMENDED FUEL AND LUBRICANTS

FUEL SAE VISCOSITY NUMBER
Use an unleaded gasoline only of at least 91 research octane number (Anti-knock GASOLINE ENGINE Iou.
index 87). 20W-40, 20W60_ )
Under no circumstances should a leaded fuel be used since this will damage the [ ] |
catalytic converter. l'°‘”i3°' 10W-30
4 BW-30
GEARIOILI
e 76W ]
LUBRICANTS ¢ B0W
Lubricant Specifications Remarks A I l Iaowl 50 I l
For further details, refer to ¥
L, API SF (Energy PR X
Engine oil N - Engine oil and oil filter
Conserving Oils) recommendation”, Eow
Transmission API GL-4 For further details, refer to the 50
Gear oil recommended SAE viscosity
Differential API GL-5 chart.
140

g:it:matio-T/M and power steering Type DEXRON _ Vv

Multi-purpose grease NLGI No. 2 Lithium soap base -20 0 20 40 60 80 100 °F

Brake and clutch fluid DOT 3 US FMVSS No. 116 —30-20-10 0 10 20 30 40 °C

i - T ture Range Anticipated
Anti-freeze Ethylene glycol base eml:ﬂ.“nf; oxe‘rg; o m::

APPROXIMATE REFILL CAPACITIES

\ Liter US measure Imp mez;sure
Fuel tank Hardtop 53 14 gal 11-5/8 gal
Hatchback 60 15-7/8 gal 13-1/4 gal
Coolant With heater 9.5 10 qt 8-3/8 qt
Without heater 8.8 9-1/4 qt 7-3/4 qt
Engine With oil filter 42 4-1/2 qt 3-3/4 qt
Without oil filter 3.7 3.7/8 qt 3-1/4 qt
Transmission M/T 2.0 4-1/4 pt 3-1/2 pt
A/T 5.5 5-7/8 qt 4.7/8 qt
Differential carrier 1.0 2-1/8 pt 1-3/4 pt
Power steering system 1.2 1-1/4 qt 1-1/8 qt
Steering gear 0.28 5/8 pt 1/2 pt
Windshield washer tank 20 2-1/8 qt 1-3/4 qt
Rear window washer tank 1.0 1-1/8 qt 7/8 qt
Air conditioning system Compressor oil 0.15 5.1floz 53floz
Refrigerant 08-10kg 18-2210b 18-221b

MA-8
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BEFORE ENGINE
START

CHECKING AND
ADJUSTING DRIVE BELTS

1. Visually inspect for cracks or
damage.

ENGINE MAINTENANCE

The belts should not touch the
bottom of the pulley groove.

REPLACING AIR CLEANER
FILTER

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

1.

2. Check belt tension by pushing.
The belts should deflect by the spe-
cified amount.

Disengage air duct.

Drive belt deflection Adjust deflection Set deflection
of used belt of new belt
. . 12-15 8-11
Cooling f:
g lan mm () |6 47.0.59) (0.31 -0.43)
Air conditioner mm (in) 10-13 7-10
compressor (0.39-0.51) (0.28 -0.39)
Lo . 15-18 12-1
Power steering oil pump  mm (in) (0.59 -0.71) © 4,27 ) 0559) A71a
Applied pushing force N (kg, Ib) 98 (10, 22)
0Oil pump pulley Fan pulley Idler pulley Lock nut 2. Remove air cleaner cover and
remove air cleaner filter.
&y Loosen f‘
()
—ﬁ Adjust
:':j?nssin © Idler pulley
SMA066
Alternator
v: . . .
Eg:?;gif&:t of drive Cruil!lnk Sgn"g,'ess‘" 3. Install air cleaner filter with “UP”
pufiey SMA170A mark facing upward.

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 meved slightly.

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

Alr conditioner compressor
and power steering
oll pump belts

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

SMA712
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REPLACING AIR INDUCTION
VALVE FILTER

(Canada models)

SMAO036

Air induction valve case
Air induction valve

Air induction valve filter
Air cleaner

W=

Remove air induction valve case
from air cleaner, and take out air in-
duction valve filter. Then install new
air induction valve filter.

When replacing, pay strict attention
to which direction the valve is facing
so that exhaust gas will not flow back-
ward.

CHECKING VAPOR LINES

Check all hoses and fuel tank filler
cap for leaks.
1. Disconnect the vapor vent line
connecting carbon canister to fuel
tank.
2. 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.
3. Supply pressure into the vapor
vent line through the cock little by
little until pressure becomes to the
below.

Leakage test pressure:
3.923 kPa (400 mmH,0,
15.75 in H20)

4. Shut the cock completely and
leave it unattended.

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

Pressure variation:
Less than 0.245 kPa
{25 mmH,0, 0.98 inH,0)

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

(2) 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
delivery of fuel to engine or vapor
lock. It must, therefore, be repaired or
replaced.

3.923 kPa
(400 mrnH20. 15.75 il\Hzo’

3-way connector

| 1
-

Manometer

Cock
e s

o "

G

Carbon canister

Check valve

Fuel filler cap with
vacuum relief

_ EC091A

MA-10
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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.

2. Retighten loose connections and
replace any damaged or deformed
parts.

SMAO034

Fuel return pipe

Injector

SMA062

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.

4,

L

=\

@ Fusl hoss clamps
1.0-15Nm
(0.10 - 0.15 kg-m,
0.7 - 1.1 ft-Ib) EF976

§

— t~—3mm {0.12 in)

—_——d e

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.

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

(1) Start the engine.

(2) Disconnect fuel pump relay har-
ness connector with engine running,

o
EFL &L—fgg:
relay —s—

Fuel —
pump LgR—
relay 68—

/ E.F.L relay and _& =
fuel pump relay /[~
/ O/ _/

The relays can be distinguished
by the color of harness.

SER230

MA-11

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

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

2. Unfasten clamps securing fuel

hoses to the outlet and inlet sides of
fuel filter, and disconnect fuel hoses.

Be careful not to spill fuel over
engine compartment. Place a rag to ab-
sorb fuel.



ENGINE MAINTENANCE

3. Remove fuel filter

SMA264

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

CHANGING ENGINE
COOLANT

WARNING:

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

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

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

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

3. Drain coolant completely. Then
flush cooling system.

4. Close drain cock and plug.

5. Fill radiator with coolant up to
filler opening.

Cooling water capacity:
9.5 liters
{10 US qt, 8-3/8 Imp qt)

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

8. Stop engine and cool engine off
completely.

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

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

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

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

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-lb)

4. Using Tool, remove oil filter.

ST19320000 SLC028

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

6. Smear a little engine oil on rubber
gasket of new filter.

SMAQ10

LOOSEN

EOO036

7. Install new oil filter. Hand-
tighten ONLY. DO NOT use a wrench
to tighten the filter.

8. Refill engine with new recom-
mended engine oil, referring to RE-
COMMENDED LUBRICANTS.

Check oil level with dipstick.
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il capacity:
With oil filter
4.2 liters
(4-1/2 US qt, 3-3/4 Imp qt)
Without oil filter
3.7 liters
(3-7/8 US qt, 3-1/4 Imp qt)

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

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 it reaches oper-
ating temperature. Then turn it off
and wait several minutes. Check oil
level. If necessary, add engine oil.

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

Refill oil to “H” level.
Do not overfill.

SMA709

CHECKING ENGINE
COMPRESSION PRESSURE

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

2. Remove all spark plugs on one
side.

3. Disconnect all harness connectors
at injector.

5. Depress accelerator pedal to open
throttle valve fully.

6. Crank engine and read gauge indi-
cation.

e Run engine at about 350 rpm.

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

Compression pressure:
kPa (kg/cm?, psi)/at rpm
Standard
1,177 (12.0, 171)/350
Minimum
883 (9.0, 128)/350

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.

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

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

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

Oil and water in combustion cham-

bers can result from this problem.

REPLACING SPARK PLUGS

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

MA-13

OK. N.G.

SMAQ17

2. Remove spark plugs with spark
plug wrench.

Spark plug wrench
SMAOQ018

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

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

Side electrode
Gap: 0.8-0.9 mm
(0.031 - 0.035 in)
Gap
SMAO019
SPARK PLUG:
Intake Exhaust
side: side
fta';dard BPR6ES
P BPRSES
Hot type BPRSES
BPR6ES
Cold type BPR7ES BPR7ES
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4, Install new spark plugs and re-
connect high tension cables.

All cables are marked to identify
their original locations.

@ : Spark plug
15-20 N-m
{1.5- 2.0 kg-m,
11 - 14 t-lb)

CHECKING IGNITION
WIRES

1. Visually check wires 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.

Resistance:
Less than 30,000 chms

SMA166

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

3. If the resistance is more than the
limit, remove cable from cap and
check the cable resistance only.

If resistance is still more than the
limit, replace cable assembly.

AFTER ENGINE
WARM-UP

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.

Valve clearance adjustment cannot
be made while engine is in operation.

2. Remove air cleaner, high tension
cable and valve rocker cover.
3. Rotate crankshaft.

When turning crankshaft with
starter, remove high tension cable
from ignition coil, then turn it.

4. Set No. 1 cylinder in top dead
center on its compression stroke, and
adjust valve clearance (D, @, @ and
®.
5. Again, rotate crankshaft one turn
so that No. 4 cylinder is in top dead
center of its compression stroke, and
adjust valve clearance @, ®, @ and
®.
Valve clearance (Hot):

Intake and exhaust
0.30 mm (0.012 in)

Front (Q:\FC? GQ\ Q\
. [~ ;:U]
> ® 0

SMA38B6A

(1) Using feeler gauge, measure clear-
ance between valve stem end and
rocker arm screw.

Feeler gauge should move with a

very slight drag.
7/ /

SMA251A

(2) If the clearance is not within spe-
cified value, loosen rocker arm nut and
turn rocker arm screw to provide prop-
er clearance.

(3) Hold rocker arm screw and tight-
en rocker arm nut.

\Jy

SMA262A

MA-14

@ : Rocker arm nut
16 -22 N‘m
(1.6 - 2.2 kg-m,
12 - 16 ft-Ib)

(4) Recheck clearance.
6. Install in reverse order of removal.
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ADJUSTING IDLE RPM
(U.S.A. 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.
3. The electric components (lights,
heater, all accessories, etc.) should be
off.

Maintenance procedure

SMA021

WARNING:

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

b. When racing engine on auto-
matic  transmission equipped
models, make sure that shift
lever is in “N’ or “P" position
and depress brake pedal to pre-
vent forward surge of car.

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

C START )

Yy

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

of gauge.

® 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 for one minute at

idle speed.

Check idle speed

Manual Transmission:
750+ 100 rpm
Automatic Transmission:
700 + 100 rpm (in “D" position)

OK. N.G.

N

SMAQ022

SMA263

justing screw.

Adjust idle speed by turning idle speed ad-

C END D)

MA-15
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ADJUSTING IDLE RPM,
ADJUSTING IGNITION
TIMING AND

CHECKING MIXTURE RATIO
(Canada models)

Preparation

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

e Battery

e Ignition system

Maintenance procedure

SMA021

o EFI harness connectors

® Vacuum hoses

® Air intake system (Qil filler cap, oil
level gauge etc.)

2. Connect engine tachometer and

timing light in their proper positions.

3. On air conditioner equipped

models, checks should be carried out

while the air conditioner is “OFF"’.

4. On automatic transmission equip-

ped models, checks should be carried

out while shift lever is in “D’’ position.

C

START )

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

A 4

e Open engine hood.
<>"' ¢ Run engine at about 2,000 rpm for about

2 minutes under no-load.

h 4

Bun engine at idle speed.

v

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

pipe.

v

Race engine two or three times under no-

'

WARNING:

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

b. When racing engine on auto-
matic transmission equipped
models, make sure that shift
lever is in “N" or “P” position
and depress brake pedal to pre-
vent forward surge of car.

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

s (o)

SMA020

SMA022

load.
Then run engine for one minute at idle

speed.
Check idle speed.

Manual Transmission:

. +50
750_ 150 e

Automatic Transmission

m

750:50 rpm (in “D’’ position)

r 3

150 SMA263
OK. 4 NG.
Adjust idle speed by turning idle speed >é
adjusting screw. -
v
® ©®
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@

Timing indicator

Check ignition timing with timing light.

8 : 2°B.T.D.C.

v NG.

O.K.

Adjust ignition timing by turning distributor
after loosening bolts which secure distributor.

SMA0S59

*®

A

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

!

O.K.

Check “CO"% with “CO"-meter.

1.3 1%

Y

NG. |

Does engine
run smoothly?

Yes No

Check the following:

e Following hoses for proper connections.

Vacuum hoses
Blow-by hoses
Air regulator hoses
Air duct hoses
Canister purge hoses
@ Air leaks at throttle chamber mounting
and intake manifold.

{ NG.

0.K.

a. When measuring “CO" %, insert probe
into tail pipe more than 0.4 m (16 in).
b. Use “CO”-meter after engine is fully

warmed up.

¢. When adjusting idle **CO” % at high
altitude, adjust to obtain following

Correct or replace malfunctioning parts.

A 4

meter from car.

Turn off engine and remove air flow

y

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

y

SEC449

to the middle of gauge.

Install air flow meter on car. Start
engine and warm up engine until
water temperature indicator points

values. L
. Race engine two or three times under
Unit: m (ft) no-load, then run engine at idle
Altitude Idle CO% speed.
600- 1,200

(2,000 - 4,000) 21% 3

1,200 - 1,800 8% Adj\fstf{‘CO"%tby turning air by-pass screw
(4.000 - 6,000) .8% on air flow meter.

Above 1,800 5.0% Idle “CO"%: 1.3+1.0%

(6,000) ) "

(‘é éo.x.

MA-17

éNot adjustable

SMAQS1
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® ©

Not adjustable

@

Correct or replace air flow meter or other
malfunctioned parts of EFl components. L

A

Turn off engine and remove air flow
meter from car.

!

Insert new seal plug (furnished as a
service part) with its convex side up
into air by-pass screw. Tap seal plug
with suitable bar, thereby installing
seal plug on air flow meter.

.

Install air flow meter on car.

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

SEC450

v

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

Start engine.

.

Race engine two or three times under no-

load, then run engine at idle speed.

v

Adjust idle speed.

Manual Transmission:
750 + 100 rpm
Automatic Transmission:
700 + 100 rpm (in ““D** position)

O.K.

N.G.

SMA263

Adjust idle speed by turning idle speed ad-

justing screw.

C END

MA-18
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CHECKING EXHAUST GAS
SENSOR (U.S.A. models)
Preparation

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

Maintenance procedure

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

SMA020

SMA032

e Battery o EF| harness connectors
e Ignition system o Hoses
e Engine oil and coolant levels e Oil filler cap and oil level gauge
e Fuses e Valve clearance, engine compres-
e EFI component parts sion
( START )
A
A
Run engine at about 2,000 rpm for about
2 minutes under no-load.
After removing E.C.U.

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

OK. N.G.

Inspection
lam;

SMA762

( END

) EF & EC.

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

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

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

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

Exhaust gas sensor
warning lamp

SMA698

Under the right side of
instrument panel

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

MA-19

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



DIAGNOSTIC PROCEDURE FOR PROBLEMS

DIAGNOSTIC PROCEDURE FOR PROBLEMS

DIAGNOSTIC PROCEDURE

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

v 1
1. Inspect engine and E.F.I. system N.G. "L Locate air leak and repair.
for air leaks, etc.
OK.[
: y I
2. Perform ignition oscilloscope N.G. .| Correct, repair or replace components as follows:
check. " ® Distributor cap ® Spark plugs
0K ® Distributor air gap @ Ignition coil
® Rotor ® Vacuum switch
® Secondary wires o IC ignition unit
VI‘ j
3. Check engine compression N.G. _»| Correct, repair or replace components as follows:
pressure. ® Valve clearance
OK. ® Engine oil
e Piston rings or cylinder
® Cylinder head gasket
® Spark plug gasket or tightening torque
® Valve, valve seat and spring
\ 4
4. Check ignition timing, idle RPM NG
and throttle valve switch. — »  Adjust to specifications. |
OK. ]
y N.G l
5. Check exhaust gas sensor and — ;IL Repair or replace components as necessary.
circuit.
OK. l
- N.G.
' 6. Check idle CO%. { ={ Adjust ot specifications.
OK.[, |
2 0K
| 7. Perform driveability check. = > END
NG
[ 8. Clean injectors. |
2 - N.G [ I
9. Perform complete Electric Fuel M »|  Repair or replace components as necessary.
Injection test.
OK.[|,
3 N.G
|_10. Check idle CO% and idle RPM. | »_ Adjust to specifications.
OK.[, |
4
I 11. Air flow meter check CO%. } Below »|  Replace air flow meter. b
Above
A 4

| 12. Perform driveability test. —I

MA-20



DIAGNOSTIC PROCEDURE FOR PROBLEMS

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

v

1. Inspect engine and E.F.I. system NG.

|

\ 4

Locate air leak and repair.

for air leaks.
OK.|
A 4 j
. Perform ignition oscilloscope N.G. »{ Repair or replace components as follows:
check. o Distributor cap ® Spark plugs
OK. e Distributor air gap @ Ignition coil
® Rotor ® Vacuum switch
® Secondary wires  ® IC ignition unit
v G l
3. Perform complete Electric Fuel |NG: »  Repair or replace components as necessary.
Injection test.
0K.|
v
4. Check exhaust gas sensor. NG. »  Repair or replace components as necessary.
OK.
: N.G
5. Check ignition timing, idle RPM | —— »  Adjust to specifications.
and throttle valve switch.
OK.
A 4 G
6. Check idle CO%. NG. »  Adjust to specifications. <
OK. Adjustable Not adjustable
) A 4
7. Clean injectors,
v |
8. Check engine compression N.G. Correct, repair or replace components as follows:

pressure.
OK.

Valve clearance

Engine oil

Piston rings or cylinder

Cylinder head gasket

Spark plug gasket or tightening torque
Valve, valve seat and spring

END
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DIAGNOSTIC PROCEDURE FOR PROBLEMS

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

v

|

1. Inspect engine and E.F.I. system N.G. » Locate air leak and repair.
for air leaks, etc.
oK.
> N.G
2. Check battery and charging — »  Correct, repair or replace components as applicable.
system for battery.
OK.|
v
3. Check starting system. NG. » Repair or replace parts and circuits as necessary.
OK.|. |
v N G
4. Check fuel. — »  Supply fuel or change to the recommended fuel.
0K |
v |
5. Perform ignition oscilloscope NG. .| Correct or replace the following parts as applicable.
check. ® Distributor cap ® Spark plugs
OK. ® Distributor air gap @ Ignition coil
® Rotor ® IC ignition nut
® Secondary wires
) G i
6. Perform complete Electric Fuel |—> »  Repair or replace components as necessary.
Injection test.
OK.|
v Il
7. Check engine compression N.G. .| Correct, repair or replace components as follows:
pressure. i ® Valve clearance
OXK. e Engine oil
® Piston rings or cylinder
® Cylinder head gasket
® Spark plug gasket or tightening torque
® Valve, valve seat and spring
v I
N.G.

8. Perform startability test.

OK.

END

\ 4

9. Check idle CO% and adjust it if necessary.

MA-22




DIAGNOSTIC PROCEDURE FOR PROBLEMS

ENGINE STALL

v

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

-

oK

Locate air leak and repair.

,J'

2. Perform complete Electric Fuel
Injection test.

N.G.

=

OK.

h 4

3. Check idle RPM.

N.G.

v

Repair or replace components as necessary.

OK.

Adjust to specifications.

<

A

4, Check F.I.C.D. system or dash
pot for A/T.

N.G.

OXK.

&

v

Adjust to specifications.

<

y

5. Check fuel shut-off system.

N.G.

oK.[

Repair or replace components as necessary.

«

d
«

A 4

6. Check exhaust gas sensor and
circuit.

N.G.

|

OXK.

A 4

7. Clean injectors.

END

A 4

Repair or replace components as necessary.
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DIAGNOSTIC PROCEDURE FOR PROBLEMS

EXCESSIVE OIL CONSUMPTION

1. Inspect engine for oil leaks. NG. »  Locate oil leaks and repair.
OK. ® Qil drain plug ® Rocker cover gasket
¢ (il pan gasket e Qil filter
® Chain cover o OQil pressure switch
gasket ® Qil pump
o Front and rear e (il strainer, etc.
oil seal
A4
- N.G. . )
2. Check oil. »|  Add oil or change to the recommended oil.
O.K.
- N.G. -
3. Check cooling system. »  Correct, repair or replace components as necessary.
0K e Engine coolant level
o e Fan belt
® Thermostat
® Water pump
® Radiator and filler cap, etc.
< |
4. Check sliding parts of engine N.G. .|  Repair or replace them as necessary.
components. - ® Cylinder and piston
OK. ® Piston rings
® Valve oil seal lip
® Valve stem
) |
A 4
] NG.
5. Check oil pressure. »|  Repair or replace components as necessary.

OK. I

4
<

A 4
6. Check lubrication system.

END
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1. Check coolant level.

OK.

2. Check cooling system.

oK.

3. Check fan belt.

OK.

4. Check ignition timing.

OK.

3

5. Check engine oil.

OK.

DIAGNOSTIC PROCEDURE FOR PROBLEMS
NG. —»  Refill with coolant.
y
NG. ——»| Check the following:
® Thermostat
& Water pump
® Radiator & filler cap
® Fan coupling
If necessary, repair or replace them.
) NG
— »|  Adjust or replace it, as necessary.
\ 4
NG. —»  Adjust it.
N.G.

Replace with the recommended oil.

[ 3

END
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DIAGNOSTIC PROCEDURE FOR PROBLEMS
NOISY ENGINE
3 Yes -
1. Check vehicle knocking. »  Check the following:
® Ignition timing
No ® Fuel

<

® Spark plugs
® Gear position
Then, correct, repair or replace them as necessary.

a

A 4

2. Check mechanical components
for knocking noise.

Yes

No

Check the following components and them adjust,
repair or replace as necessary.

Piston and piston pin

Connecting rod

Crankshaft, end play and main bearing
Timing chain, chain guide, sprocket
Camshaft, valve rocker, valve, valve stem &
guide and valve spring

Valve clearance

Water pump

e Qil pump

&
<

A 4

3. Check other than engine
components as follow:
® Dragging brake
® (Clutch slipping
® Clutch pilot bushing
® Other

MA-26
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CHASSIS AND BODY MAINTENANCE

EXHAUST SYSTEMS

INSPECTING EXHAUST
SYSTEMS

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

SMA211A

CLUTCH
CHECKING CLUTCH FLUID LEAKS

@‘%

ADJUSTING CLUTCH PEDAL
HEIGHT AND FREE PLAY

SMA101

Pedal height “H"
Refer to S.D.S.

Pedal free play “A"
1-5mm (0.04 - 0.20 in)

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

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

a. Pedal free play means the following
total measured at position of pedal
pad.
® Play due to clevis pin and clevis

pin hole in pedal lever.
® 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

INSPECTING MANUAL
TRANSMISSION OIL

Visually inspect for signs of leakage.

Master cylinder

Pedal stopper
push rod\ o’

=
3
'

SMA429A

2. Refill transmission and check oil

level.
=
! =
Filler plug @
@ 25-34Nm
(2.5 - 3.5 kg-m,
18 - 25 ft-Ib) SMA359A

REPLACING MANUAL
TRANSMISSION OIL

Drain oil completely.

[
T

@ 25-3aN'm
(25-35kg-m, Fill to this level
18 - 25 ft-ib) SMA103

Never start engine while checking oil
level.
Qil capacity:
2.0 Liters
{4-1/4 US pt, 3-1/2 Imp pt)

AUTOMATIC
TRANSMISSION

INSPECTING AUTOMATIC
TRANSMISSION FLUID

Visually inspect for signs of leakage.

[E]

A
Floor ® ‘
carpet Drain plug ‘ ‘
Dash
insulator A Melt sheet @ (2; 5 3:4;,'; .l':;-m, N ‘
Dash floor panel N& [ _ 18 - 25 ft-Ib) m
@ : N-m (kg-m, ft-Ib) SMAA428A SMA255A SMA430A
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CHECKING AUTOMATIC
TRANSMISSION FLUID
CONDITION

Check fluid of 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.

Check fluid for contamination.

Check fluid for smell.

SMA107

REPLACING AUTOMATIC
TRANSMISSION FLUID

1. Drain fluid by removing oil pan.
2. Replace gasket with new one.

3. Refill with fluid and check fluid
level.

PROPELLER SHAFT AND
DIFFERENTIAL CARRIER

INSPECTING PROPELLER SHAFT

Check the propeller shaft(s) for
damage, looseness and grease leakage.

2. Refill differential carrier and
check oil level.

Filler plug SMA257A

Check journals for
I' wear or damage.

£
P, ‘-;)4,: Check center

\]‘ bearing for noise
2
ek" or damage.
Check tube surfaces

<
G
for dents or cracks.

SMA231

‘ : Check tightening torque

INSPECTING DIFFERENTIAL
GEAR OIL

Visually inspect for signs of leakage.

CHECKING AUTOMATIC
TRANSMISSION FLUID LEVEL

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).

Add fluid if necessary.

Use only automatic transmission fluid
having “DEXRON” identifications in
3N71B automatic transmission.

SMA431A

REPLACING DIFFERENTIAL
GEAR OIL

1. Drain oil completely.

Oil capacity:
1.0 liters
(2 1/8 US pt, 1-3/4 Imp pt)

FRONT AXLE AND FRONT
SUSPENSION

INSPECTING FRONT AXLE AND
SUSPENSION PARTS

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

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.

SMA3566A

Drain plug
) 59-98 N'm 0
{6 - 10 kg-m,
43 - 72 ft-Ib)
SMA363A

SMA111
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3. Check suspension parts for loose-
ness, wear, or damage.

Retighten all loose nuts and bolts to
the specified torque. Refer to section
FA for tightening torque.

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

4. Check strut (Shock absorber) for
oil leakage ot damage.

SMA113

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).

SMA1185

INSPECTING FRONT WHEEL
BEARING GREASE

Check for grease leakage around grease
seals, axial end play and smooth
turning.

1. Block rear wheel with chocks and
raise front of car, and then support it
with safety stands,

Refer to Lifting Points and Towing
(section GI).

2. Remove wheel and tire.

3. Check for grease leakage from
front wheel bearing grease seals by ob-
serving the area around them,

Replace womn or damaged grease seal.
Refer to Front Axle (section FA).

4. Check wheel bearing.

If there is any axial end play or if
wheel bearing does not turn smoothly,
adjust bearing to specifications.
Replace wom or damaged bearings.
Refer to Front axle (section FA).

INSPECTING STEERING LINKAGE
BALL JOINT & SUSPENSION
BALL JOINT

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

ADJUSTING WHEEL BEARING
PRELOAD

After wheel bearing has been replaced
or front axle has been reassembled 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.

o Threaded portion of spindle.

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

® Hub cap and O-ring.

® Grease seal lip.

O-ring

: Multi-purpose

grease point

SMA203A

3. Tighten wheel bearing nut.

® 25-29N-m ,
(2.5 - 3.0 kg-m, (
18 - 22 ft.Ib)

SMA376A

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

SMA114

SMA929
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S. Again tighten wheel bearing nut.
6. Turn back wheel bearing nut with-
in 60°.

9. Spread cotter pin.

With castle nut

Return angle: Within 60°
SMA279A

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, 1.5-3.31b)
With used parts

20-78N

(0.2-0.8 kg, 0.4 - 1.8 Ib)

SMA931

Repeat above procedures until cor-
rect starting torque is obtained.

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

e Wheel bearing axial play

e Suspension ball joint

o Steering gear housing looseness at
frame

e Steering linkage and connections

e Shock absorber operation

o Tighten each front axle and suspen-
sion parts.

e Measure car height (when not
loaded)

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

Camber, caster and kingpin inclination

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

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

Repair or replace as necessary.

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

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.

MA-30

SMA123

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

After lowering front of car, move it
up and down to eliminate friction.

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

Lines parallel to
center line of body

Toe-in = 26

SMA124

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

“Unladen”

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

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

e All tires inflated to specified pres-
sure.

e All accumulation of mud, dirt and

road deposits removed from chassis
and underbody.
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Toe-in can be adjusted by varying
the length of steering side rods.

front wheels rest on turning radius
gauge properly.

SMA268A

a. Loosen lock nuts and turn left and
right side rod bars equally.

b. The side rod bars have right-handed
threads, and should be turned as
viewed from outside, clockwise to
increase, or counterclockwise to
decrease, toe-in.

If side rods have been disassembled,
set the distance between lock nuts to
the specified value “A” prior to reas-
sembling.-

- —

e

le— A ——
v

Side rod length “A":
71.0 mm (2.795 in}

SST105

a. Lock side rod bar lock nut so that
ball joint on outer socket is 77°
with respect to that on inner
socket.

b. Make sure that adjusting bar is
screwed in each socket at least 25
mm (0.98 in).

After correct toe-in is obtained,
tighten side rod lock nuts.

@:78-98 N-m
(8 - 10 kg-m, 58 - 72 ft-Ib)

Front wheel turning angle

1. Set wheels in straight-ahead posi-
tion and then move car foward until

2. Remove stopper pin of turning
radjus 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 18.7°
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] .

Inner wheel 33° - 35°

Outer wheel 27° - 29°

Turning angle of outer wheel will auto-
matically be set by adjusting turning
angle of inner wheel to specified
values.

3. After adjustment, lock adjusting
lock nut.

REAR AXLE AND REAR
SUSPENSION

INSPECTING REAR AXLE AND
SUSPENSION PARTS

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

Retighten all loose nuts and bolts to
the specified torque. Refer to section
RA for tightening torque.

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

SMA129
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BRAKE SYSTEM
REPLACING BRAKE FLUID
1. Change brake fluid.

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

CAUTION:

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

SMA430

Rotor repair limit

Recommended brake fluid specifica-
tions DOT 3 (F.M.V.S.S. No. 116)

@ 7-9Nm
(0.7 - 0.9 kg-m, 5.1 - 6.5 ft-Ib)

SMA261A

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

INSPECTING BRAKE LINES &
HOSES

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

INSPECTING BRAKE PADS &

-DISCS

Check the parts including the other
neighboring brake components for
wear, deterioration and leaks.

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

Check pads
for wear.

SMA373A

N

<

N22 10.5 mm (0.413 in)
CL1IH 9.0 mm (0.354 in) SMA260A

SMA378A

Pad wear limit

2.0 mm {0,079 in)

> A
S

SMA364A

Refer to Section BR for pad replace-
ment.

MA-32

CHECKING BRAKE PEDAL
HEIGHT

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

Brake booster input rod

Brake
lamp
b} switch

" "Lock nut

®12-15
(1.2- 1.5,
9-11)

Lock nut

®D16-22

(1.6-2.2, 12-16)

Pad

Floor
carpet ™
Dash h

insulator
Melt sheet

Dash floor
panel

@®: Nem (kg-m, ft-1b) SMAAG33A

Pedal height “h’’

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

0-1mm (0-0.04 in)

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

(2) Adjust clearance “C” with brake
lamp switch. Then tighten lock nut.

Make sure that no depressing force is
on brake booster input rod and that
brake lamp is off when pedal is re-
leased.
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CHECKING BRAKE PEDAL
DEPRESSED HEIGHT

Check brake pedal depressed height
with engine running,

\

v
v
'\
/
(O]
N\ Ve

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

CHECKING PARKING BRAKE

1. Pull lever with specified amount
of force,

\
\\'\‘ X ’ //'
3. 4\ N
\.4‘ \\ LN /’
> Ny
\\”
Melt sheet SMAS34A
Depressed haight

[Under force of 490 N (50 kg,
110 Ib) with engine running] :
Refer to S.D.S.

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

CHECKING BRAKE BOOSTER
FUNCTION

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

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

3. Depress the brake pedal while
running the engine. With the brake
pedal depressed, stop the engine.
Keeping the pedal depressed for about

§>"\\ ‘ Pulling force:
N So. 196 N (20 kg, 44 Ib)
N SN
-~ ~,

N

2. Use adjuster to adjust lever stroke.

sMA143

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

MA-33

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 inftation

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

Tire pressure should be measured
when tire is cold.

Tire inflation
pressure label

SMA268
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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.

Abnormal tire wear

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

Condition

Probable cause

Corrective action

hng
e

Underinflation (both
sides wear)

Incorrect wheel camber
(one side wear)

Hard cornering
Lack of rotation

Measure and adjust
pressure.

e Repair, or replace
axle and suspension
parts.

Reduce speed.
Rotate tires.

Radial tires
Right front Right rear

CoO=C I
o=
Left front Left rear

4 WHEELS
SMA126

L. LY XTI rane

Shoulder wear

e Overinflation

o Measure and adjust
pressure.

Lags

S

AL ARSI

RN TS 7937 33 )3 By *Y
VIO
[ T ]
LaCAY RY N LT Ry Rrae-1

Toe-in or toe-out wear

)] . .
3% o Lack of rotation o Rotate tires.
2 .
IyE
N&
/
. ‘{ W
fteRas (a8
[ L7 I I RN |
new ot 2200
Center wear
Feathered edge e Incorrect toe e Adjust toe-in.

Uneven wear tions

o Incorrect camber or o Repair, or replace

caster axle and suspension
parts.

e Malfunctioning suspen- | e Repair, replace or, if
sion necessary, reinstall.

e Unbalanced wheel e Balance or replace.

e Out-of-round brake e Correct or replace.
drum

e Other mechanical condi- | ¢ Correct or replace.

e Lack of rotation e Rotate tires.

TIRE ROTATION

1. Tires tend to wear unevenly and
become unbalanced after a certain
running distance. Uneven tire wear
often results in tire noise which is
attributed to rear axle gears, bearing,

SMAQ6E8

etc. Front tires also tend to wear un-
evenly because of improperly aligned
front wheels.

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

MA-34

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 td lose control.

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

b. Do not use tires and wheels other

than those recommended, and do
not mix tires of different brands or
tread patterns.
The use of tires and wheels other
than those recommended or the
mixed use of tires of different
brands or tread patterns can ad-
versely affect the ride, braking,
handling, ground clearance, body-
to-tire clearance, and speedometer
calibration.
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c. It is recommended that new tires be
installed in pairs on the same axle.
When replacing only one tire, it
should be paired with the most
tread, to equalize braking traction.

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

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.

SMA069

Aluminum wheel

To install an aluminum wheel, pro-

ceed as follows:
1. Snugly tighten four nuts after the
wheel is positioned.

Screw nut onto
m i hub bolt

\\E
Fp"

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.

SMAO071

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.). Retighten
if necessary.

Wheel nut

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

For steel

. 1
For aluminum wheels only

wheels only

@ 78-98 N-m
(8.0 - 10.0 kg-m,
68 - 72 ft-1b)

SMAA438

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

MA-35

T-TYPE SPARE TIRE
(Size T135/70D16)

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

The spare tire can be used repeatedly
for emergency situations.

Precautions when using T-type spare

tire

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

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

e The T-type spare tire is designed
only for temporary use as a spare.
Dismount it and keep it as a spare as
soon as the standard tire repair has
been completed.

e Do not enter into an automatic car-
wash with the T-type spare tire
fitted.

o Do not attach a tire chain.

e Do not use the T-type spare tire on
other cars.

o Do not make a sharp turn, or apply
the brake suddenly while driving.

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

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

o Use of wheel balance is unnecessary.

CAUTION:

If the car is equipped with aluminum
wheels, be sure to use the wheel nuts
for steel wheel on the T-type spare tire
wheel. Never use the wheel nuts for
aluminum wheel on the spare tire
wheel.

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

® Broken or damaged bead wire.

o Ply or tread separation.

e Worn fabric damage on tubeless
tire.

o Cracked or damaged side wall.

o Tires with tread wear indicator
showing, etc.

CAUTION:

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

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

7. Install tire, noting the following
items:

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

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

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

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.

WARNING:

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

WHEEL INSPECTION

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

MA-36

B B

A A
SMA399
Lateral runout (A) and radial runout (B):
Steelwhee! ......... Less than
1.0 mm (0.039 in)
Aluminum wheel ... .. . Less than
0.5 mm (0,020 in)
Difference between right and left lateral

runout:

Steelwheel ......... Less than
0.5 mm (0.020 in)
Aluminum wheel . .. ... Lass than
0.2 mm (0.008 in)

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

o Bent, dented or heavily rusted
Elongated bolt holes

® Excessive lateral or radial runout

® Air leaks through welds

¢ Wheel nuts will not stay tight

Wheel balance

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

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

2. Balance wheel and tire both
statically and dynamically,
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Balancing wheels

WARNING:

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

STEERING SYSTEM

CHECKING POWER STEERING
FLUID LEVEL

Check fluid level in reservor by observ-
ing dipstick when fluid is cold. Add
fluid as necessary to bring the level
into the proper range on dipstick.

Cause Wheel static unbalance Wheel dynamic unbalance
Sym;;tom Wheel tramp Wheel shi
0 Wheel shimmy eel snimmy
unbalance
Corrective Balance statically Balance dynamically
action
Place balance ;
weights here. Wheel shimmy
-
—— Wheel I - —
tramp Place balance
weights ™~
here.
Heavy
location
-
Wheel shimmy
SMAOQ75

Balance weights a.

Maximum allowable unbalance at
rim flange:
10 g (0.35 oz)
Batance weight:
10-60¢ (0.35 - 2.12 02z)
at 10 g (0.35 oz) interval
SMAO076

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

. Do not put more than two weights

on each side.

. Two types of balance weights are

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

. Properly rebalance the wheel and

tire whenever puncture is repaired.
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CAUTION:
Do not overfill.

Add_’ '_.I

SMA197A

CHECKING STEERING GEAR
OIL LEVEL AND LEAKS

@ : Check fluid leaks

VP : Add fluid.

SMA604
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INSPECTING STEERING GEAR
AND LINKAGE

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

<'_] : Check grease leakage.
: Check tighteni 3
‘ eck tightening torque. SMA145
INSPECTING POWER STEERING LINES & HOSES
Check the lines & hoses for proper attachment, leaks, cracks, chafing, abrasion, deterioration, etc.
‘ : Check for fluid leaks.
SMA190

MA-38
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BODY

LUBRICATING LOCKS, HINGES AND HOOD LATCH
Lubricate all locks and hinges on all doors including trunk lid, back hatch and hood latch.

SMA630
INSPECTING SEAT BELTS,
BUCKLES, RETRACTORS,
ANCHORS AND ADJUSTER
Check for damage, deterioration,
proper functioning, smooth operation
and loose mounting. Check anchors for loose mounting.
L ' Check retractors for smooth
4 ) operation.
< | 2 i
Check bupkles and tongues
for function when buckled Check comfort clips for
and released. function.
AN
SMA232

MA-39
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HEATER AND AIR CONDITIONER
CHECKING AIR CONDITIONER REFRIGERANT LEVEL
1.  Open doors fully.

2. Start the engine.
3. Set air conditioner switch to

4. Set temperature lever to max-
imum cold position.
5. Set blower to maximum speed.

about five minutes. Judge according to
the following table.

“ON” position.

6. Check sight glass after the lapse of

Amount of
refrigerant

Check item

Almost no refrigerant

Insufficient

Suitable

Too much refrigerant

Temperature of high pressure
and low pressure lines.

Almost no difference

between high pressure
and low pressure side

temperature.

High pressure side is
warm and low pressure
side is fairly cold.

High pressure side is
hot and low pressure
side is cold.

High pressure side is
abnormally hot.

State in sight glass.

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

AC256

The bubbles are seen
at intervalsof 1 - 2
seconds.

AC257

Almost transparent.
Bubbles may appear
when engine speed is
raised and lowered.

No bubbles can be seen,

No clear difference exists batwen thess two

conditions.

AC258

Pressure of system.

High pressure side is
abnormally low.

Both pressure on high
and low pressure sides
are slightly low,

Both pressures on high
and low pressure sides
are normal.

Both pressures on high
and low pressure sides
are abnormally high.

Repair.

Stop compressor im-
mediately and con-
duct an overall
check.

Check for gas leakage,
repair as required, re-
plenish and charge
systen.

Discharge refrigerant
from service valve of
low pressure side.

a. The bubbles seen through the sight

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

the amount when it exceeds 20°C
{68°F). In higher temperature the
bubbles are easy to show up.

CHECKING COMPRESSOR
DRIVE BELT

Refer to Engine Maintenance for

b. When the screen in the receiver

inspection and adjustment.

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
becomas considerably cold.

MA-40
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CHECKING HOSES AND PIPES

Check heater and air conditioner those affected hose or pipes. If damage
for damaged hoses or pipes due to in- is major and if there is the possibility
terference or friction with adjoining of encountering holes, replace the
parts. If damage is minor, repair affected parts.

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

D 10-20(1.0-2.0,7-14)

T 20-29(2.0-30,14-22)

@ 16-21(1.6-2.1,12-15)

Low pressure (Suction)
service valve

High pressure (Discharge)
service valve

Low pressure switch

@ 20-29 {2.0-3.0,14-22) ® : N'm (kg-m, ft-Ib)

SHA682A

MA-41
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CHECKING REFRIGERANT
LEAK

Conduct a leak test with electric leak
detector whenever leakage of refriger-
ant is suspected and when conducting
service operations which are accom-
panied by disassembly or loosening of
connection fittings.

Electric leak-detector

The leak detector is a delicate device
that detects small amounts of halogen.
In order to use the device properly,
read the manuals put out by each
maker and perform the specified main-
tenance and inspections.

Less than
3 mm (0.12 in)

SHA735A

Nominal sensitivity
g (oz)/year

15-25¢

{0.63 - 0.88 oz)/year

SHA733A

3. The detector requires a certain
length of time to react to the gas.
The moving speed of the probe must
be maintained at less than 3 cm
(1.2 in)/sec.

General precautions for handling
leak detector

1. The probe must be correctly
aimed at the point to be checked.
Each fitting must be checked around
its entire periphery. Refrigerant gas is
heavier than air, so the underside of
the fitting must also be checked.

3cm (1.2in)

SHA736A

7

SHA734A

2. The probe must be held as close as
possible to the checking point, within
3 mm (0.12 in) of the object.

Measurement standard

If any reaction is noted using a detec-
tor having a nominal sensitivity of 15
to 25 g (0.53 to 0.88 oz)/year, that
portion checked be found as leaking,
and therefore must be repaired.

o The nominal sensitivity of the
detector is determined under the
assumption that all the leaking gas
is collected by the detector.
Accordingly, the quantity of gas
actually leaking can amount to five
to ten times the indicated value.
Generally speaking, leakage of 150
to 200 g (5.29 to 7.05 oz) of refri-
gerant can cause insufficient cool-
ing.

e QOil deposited during assembling
must be wiped off before inspec-
tion. Refrigerant easily dissolves in
oil, and the presence of oil can
cause an error in measurement.
This precaution is important when
checking a used car for refrigerant
leakage.

MA-42

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

MAJOR CHECK POINTS

(1) Compressor

® Compressor shaft seal (rotate the
compressor by hand)

® Flexible hose connections

® Front and rear head gaskets

® Service valve

(2) Condenser

® Condenser pipe fitting

® Condenser inlet and outlet pipe
connections

(3) Refrigerant lines

® Line connections

(4) Evaporator housing

¢ Inlet and outlet line connections

® Expansion valve

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. Refer to S.D.S. Check
for gas leakage with a leak detector.

2. If leakage continues even after the
fitting has been retightened, discharge
refrigerant from system, disconnect
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.



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

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

ENGINE MAINTENANCE
INSPECTION AND ADJUSTMENT

Basic mechanical system

Emission control system

Unit: kPa (mmH50, inH,0)

Vapor line

Supplied pressure

3.923 (400, 15.75)

leakage test

* Atambient temperature 20°C (68°F). After checking valve
clearance while engine is cold, also check it when engine is hot
to see if it remains within the specified value. If it does not,

readjust it.

Ignition and fuel system
Spark plug

Pressure variation | Less than 0.245 (25, 0.98)
Valve clearance Hot Cold *
Intake mm (in) | 0.30(0.0120 | 0.21 (0.008) TIGHTENING TORQUE
Exhaust mm (in) | 0.30 (0.012) | 0.23 (0.009) Unit N-m kg-m ft-lb
Adjust . Rocker arm nut 16 - 22, 16-22 12-16
Drive belt deflection deflection Se‘f deflect ';’"
of used beit | ©f new belt Oil pan drain plug 20-29 20-30 14-22
. . Spark pl 15-20 15-20 11-14
Cooling fan mm (in) o 1?1 10559) © :1 1(: 43) —
T ) ) Fuel hose clamp 10-15 0:10-0.15( 0.7-1.1
Air conditioner mm tin) 10-13 7-10
compressor (0.39-0.51) (0.28 - 0.39)
— —3 0.12 i
Power steering . 15-18 12-15 men {0.12 in)
oil pump {0.59-0.71) | (0.47-0.59) —
Applied pushi )
pplied pushing (10 1) 98 (10, 22) M
force
Compression pressure
kPa (kg/cm?, psil/rpm
Standard 1,177 (12,0, 171)/350 Fuel hose clamping position ¢ r3364
Minimum 883 (9.0, 128)/350

CHASSIS AND BODY MAINTENANCE
INSPECTION AND ADJUSTMENT

Clutch

Unit; mm (in)

Pedal height "H*’

162-172(6.38- 6.77)

Pedal free play A"’

1-5(0.04-0.20)

Type Standard type Hot type Cold type
Intake side BPR6ES BPRSES BPR7ES

. £ BPR6ES
Exhaust side BPR5ES BPR7ES

Front axle and front

suspension

Axial play

mm (in)

0 (0}

Gap mm (in) 0.8 -0.9 (0.031 - 0.035)
High

tension ohm Less than 30,000
cable

resistance

Wheel bearing preload

With new parts

(As measured at wheel hub bolt)

N (kg, Ib)

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

With used parts

N (kg, Ib)

20-78{0.2-0.8,0.4-1.8)

Ignition timing and idle speed

Unit: degree/rpm

Manual transmission

8+2° B.T.D.C./750:100

Automatic transmission
(in D" position)

8+2° B.T.D.C./700£100

“C0”% at idle (No air)

Unit: %

Idle mixture screw is preset and sealed at factory.

Wheel alignment (Unladen)

Camber degree —40' - 50’
Caster degree 1945’ - 3°15’
Kingpin inclination degree 7°25' - 8°55’

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 0.012in - In 0.012 in/ft)

MA-43




SPECIAL SERVICE TOOL

Standard side rod

Less than 1.0 {0.039) *1

mm (in) 71.0 (2.795) Wheel rim lateral and radial .
length “A" ( runout mm (in) 0.5 (0.020) *2
Front wheel turning angle Difference between right mm (i) Less than 0.5 (0.020) *1
Toe-out turns (When inner and left lateral runout ! 0.2 (0.008) *2
wheel is 20°) degree
Outer wheel 18.7° Wheel balance
(Maximum allowable gr {oz) 10 (0.35)
Full turn* degree Manual Power unbalance at rim flange)
Inner wheel 32°-35° 34° -36° . R
Tire balancing weight gr (oz) 129862,(‘0?3 (02 3152))
Outer wheel 27° - 29° 28° --30° i .
*: On power steering models; wheel turning force (at circumference :11 Steel Yvheel
of steering wheel) of 98 - 147 N (10 - 15 kg, 22 - 33 Ib) with en- 2: Aluminum wheel
gine at idle.
Brake system Unit: mm (in)
Pad wear limit TIGHTENING TORQUE
N22 2 (0.08)
Unit Nm kg-m ft-lb
CL11H 2 (0.08)
. Clutch
Rotor repair limit Pedal stopper lock nut | 7.8-118 08-1.2 5.8-87
N22 10.5 (0.413)
CL11H 9.0 (0.354) Master cylinder push | ;o 418 | 08-12 | 58.87
rod lock nut . * )
Pedal height “h"
M/T 158.5 - 168.5 (6.24 - 6.63) Manual transmission
Drain and filler plugs 25-34 25-35 18-25
AlT 160.5- 170.5 (6.32 - 6.71)
- Propeller shaft and dif-
Pedal depressed height ferential carrier
[Under force of 490 N (50 kg, More than 70 {2.76) Differential carrier 59-98 6-10 43-72
110 Ib) with engine running] drain and filler plugs
Parking brake Front axle and front
Number of notches 7-8 suspension
[At pulling force: ide rod lock nut 78- 0-100 | s8.72
196 N (20 kg, 44 Ib)] Side rod lock nu 8 -98 8. .
Brake system
Wheel and tire Air bleed valve 69-88 | 07-09 | 5.1.65
Recommended cold tire inflation pressure Brake lamp switch 12-18 1.2-15 9-11
lock nut
185/70SR14 26 psi (177 kPa) Brake booster | R
rake booster inpu
16-22 6-22 12-16
Tire size Do not use in excess of rod lock nut 16
Spare tire 80 km/h (50 MPH) .
T135/70D16 Wheel and tire
60 psi (412 kPa) Wheel nut 78 -98 8.0-10.0 68 -72

Tire prossure should be checked when tires are COLD.

SPECIAL SERVICE TOOL

Tool number
(Kent-Moore No.)

Tool name

ST19320000
(125664)

Oil filter wrench
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ENGINE COMPONENTS (Outer parts)

ENGINE COMPONENTS (Outer parts)

@ 34-44 (3.5-4.5,25-33)

Exhaust manifold

@16-21
E.G.R. valve . 1.6-2.1,12-15)
Spark plug

>, M6 ©6.3-83

Starter motor (0.64 - 0.85,
D 16-21(1.6-2.1,12-15) M8 @ ::-.;il)
Intake manifold (1.6-2.1,

Water pump 12-15)

(D -
LN\ (4.5-5.5,33 - Fan

3-40
Crank pulley

®20-29
(2.0-3.0,14 -22)

// ‘
. /

ln S

O
manifold stay (@ﬁj
%y

®137-157(14-16, 101 - 116)
Alternator adjusting bar

Water inlet
. Distributor
®29-39
(3.0- 4.3,\% Distributor
22-29) ¢
Engine mounting
bracket

Oil pump drive
spindle

Qil pump

@11-15
1.1-1.5,8-11)

@ : N'm (kg-m, ft-Ib) SEM739

EM-2



ENGINE COMPONENTS (Internal parts)

ENGINE COMPONENTS (Internal parts)

Valve rocker cover

Valve rocker and shaft assembly

Valve and spring

z Intake © * Exhaust
- (<} ©—— Valve cotter
@ 15-25(1.5-2.5, 11 -18) B R % ©-—_ Spring retainer
. . SPSA Y 1oy : Camshaft % ' Oil seal
Timing chain ) i SO A% g Spring seat
Camshaft sprocket - -« & A NS Rubber plug @
Fuel pump drive cam oLl B2 ) ® %
@ (111;;.11657 i viglh x ®— Snap ring
87-11 6’) . @ Valve guide
Cylinder head bolt
@® 78-88 &- valve seat
(8.0-9.0, 58-65)
Cylinder head
Cylinder liner (only for service)
Cylinder block
Chain guide
Chain tensioner % v g
ear plate

Front cover \F Iywheel

@ 137-157
(14- 16,101 - 116)

Front oil seal

Piston, pin, rings
and connecting rod

Crankshaft \q

@ 137-157

. 1 3 8

' Connecting rod beanng% @\ o (14-16, 101 - 116)
@ 44-54 \@ - .~ Rear oil seal

M (4.5-5.5,33 -40)—> ¢ Pilot bushing

Crankshaft sprocket

Oil pump drive gear h
Oil thrower—@

K Baffle plate

and net

&
& 0il drain plug @ : Nem (kg-m, ft-Ib)
@ 20-29(2.0-3.0,14-22) SEMA433
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ENGINE DISASSEMBLY

PRECAUTIONS

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

DISASSEMBLING
ENGINE OVERALL

MOUNTING ENGINE
ON WORK STAND

1. Remove following parts, located
at rear and right side of engine.

® Starter motor

o Transmission

e Clutch cover assembly or torque
convertor

Intake manifold stays

Alternator and its bracket

Engine mounting bracket

Oil filter

o Oil pressure switch

2. Install engine attachment to
cylinder block. Then, mount the
engine on the work stand.

ST0501S000

SEM744

3. Drain out engine oil and coolant.

REMOVING OUTER PARTS

4. Remove engine front side parts.

e Fan

o Drive belts

e Belt tensioner for power steering (if
equipped)

e Alternator adjusting bar

Water pump

e Vacuum tube assembly for distribu-
tor and canister

ENGINE DISASSEMBLY

e Crankshaft pulley: Use suitable tool
on air conditioner equipped model.

SEM740

5. Remove engine left side parts.

e Distributor cap and high tension
cables

e Distributor

o Exhaust manifold with air in-
duction tube after removing E.G.R.
tube.

SEM741

Compressor bracket (if equipped)
Oil level gauge
Engine mounting bracket
Spark plugs

Remove engine right side parts.
(1) Cylinder block-to-P.C.V. valve
hose.

_O\....

(2) Power steering pump bracket and
throttle chamber stay (if equipped)

(3) Intake manifold assembly includ-
ing water inlet, water pipes, water out-
let, vacuum tubes, E.G.R. valve, throt-
tle chamber and EFI parts (Injectors,
fuel pipes, air regulator, etc.)

(4) Spark plugs

7. Remove engine bottom side parts.

o Oil pump and oil pump drive
spindle.

o Gussets.

REMOVING INTERNAL PARTS

8. Remove oil pan and oil strainer.
9. Remove valve rocker cover.

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

SEM742

7/ SEM143




ENGINE DISASSEMBLY

(2) Loosen cylinder head bolts in the
sequence shown.

SEM144

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

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

a. 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
before removal.

c. Support timing chain by utilizing
Tool between timing chains.

-~ SEM184

11. Remove front side parts.

(1) Front cover

(2) Chain tensioner and chain guide.
(3) Timing chain. .

(4) Oil thrower, oil pump drive gear
and crankshaft sprocket.

EM709

Chain tensioner

Slack side chain guide
Tension side chain guide
Oil thrower

Oil pump drive gear
Crankshaft sprocket

AU B W

if it is hard to extract crankshaft
sprocket, use a suitable puller.

EM286

12. Remove piston and connecting
rod assembly.

(1) Remove connecting rod bearing
cap with bearing.

(2) Push out piston with connecting
rod toward cylinder head side.

ing rod and cap corresponding to
each cylinder. Care should be taken
to avoid wrong combination includ-
ing bearing.

13. Remove flywheel or drive plate
and rear plate.

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

14. Remove crankshaft.
(1) Remove main bearing caps with
bearings.

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

b. Use Tool to remove center and rear
main bearing caps. Keep them in
order.

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

b. Numbers are stamped on connect-

EM-5




ENGINE DISASSEMBLY

(3) Remove crankshaft.

(4) Remove main bearings at block
side.

15. Remove baffle plate and steel net
from cylinder block.

DISASSEMBLING
PISTON AND
CONNECTING ROD

1. Remove piston rings with a ring
remover.

and Tool.

ST13030001

EM156

Keep the disassembled parts in
order.

DISASSEMBLING
CYLINDER HEAD

1. Remove rocker shaft assembly
together with securing bolts.

a. Do not remove bolts at No.1 and
No.5 brackets since rocker shaft
bracket and rocker will spring out.

b. When loosening bolts, evenly loosen
‘from outside in sequence.

U
'i."\%m*

&

SEM145

Sgp WO

Compressed air SEM254

2. Remove camshaft.
3. Remove valves, valve springs and
relating parts using Tool.

S§T12070000

W) A

SEM1i46

Keep the disassembled parts in
order.

REPLACEMENT OF
VALVE SPRING/OIL
SEAL

(On-car maintenance)

1. Remove rocker cover.

2. Remove rocker arm.

3. Install suitable tool in place of
valve spring and valve retainer.

4. Remove spark plug.

5. [Install air hose adapter into spark
plug hole and apply air pressure to
hold valves in place [Apply pressure of
490 kPa (5 kg/cm?, 71 psi)] .

When performing this operation,
valves should be placed at overlapped
position.

EM-6

6. Remove valve spring and valve oil
seal.

7. Install new part in the reverse
order of removal.

DISASSEMBLING
INTAKE MANIFOLD

1. Remove following fuel system
parts, referring to Section EF & EC.
(1) Throttle chamber

(2) Air regulator

(3) Fuel and vacuum tube assembly
(4) Fuel pressure regulator

(5) Injectors

(6) Throttle control cable bracket

2. Remove following emission con-
trol system parts.

e E.G.R. control valve

¢ Thermal vacuum valves

Note installed direction of inlet and
outlet for reassembly.

® Vacuum control valve

® Positive crankcase ventilation valve

3. Remove following miscellaneous

parts.

e Fast idle control device (if equip-
ped)

e Plugs

e Vacuum connectors

Note installed direction of outlet
for reassembly.



INSPECTION AND REPAIR

INSPECTION AND REPAIR

CYLINDER HEAD

CYLINDER HEAD MATING
FACE

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

If beyond the specified limit,
correct with a surface grinder.

Warpage of surface:
Limit 0.1 mm (0.004 in)

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

llAl'

Depth of cylinder block grinding is

wg

Limit:

A + B =0.2 mm (0.008 in)

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.

Determining clearance

1. Precise method:

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

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

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

Stem to guide clearance:
Limit 0.1 mm (0.004 in)

2. Expedient method:

Pry valve in lateral direction, and
measure deflection at stem end with
dial gauge.

Stem end deflection:

Limit 0.2 mm (0.008 in)

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

SEM151

Replacement of valve guide

1. To remove old guides, use Tool
ST11033000 and a press (under a
2-ton pressure) or a hammer.
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Drive them out toward rocker
cover. Heated cylinder head will
facilitate the operation.

2. Ream cylinder head valve guide
hole using Tool at room temperature,

Reaming bore:
12.185 - 12.196 mm
(0.4797 - 0.4802 in)
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3. Fit snap ring on new valve guide
and press the guide into head until
snap ring comes in contact with
cylinder head surface after heating
cylinder head to 150 to 160°C (302 to
320°F).

Valve guide of 0.2 mm (0.008 in)
oversize diameter is available for
service. Refer to S. D. S.
4. Ream the bore,
ST11032000.

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

using Tool

S. 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 Tool
and grind with a grinding compound.

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

Y

ST11650001

a. When repairing valve seat, check
valve guide for wear baforehand. If
worn, replace it. Then correct valve
seat.

b. The Tool should be used with both
hands for uniform cutting.

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.

4. Ream the cylinder head recess at
room temperature. Refer to S.D.S.

5. Heat cylinder head to a temper-
ature of 150 to 160°C (302 to 320°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 Tool ST11650001
at the specified dimensions as shown
in S.D.S.

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

EM-8

VALVE

1. Check each of the intake and
exhaust valve for worn, damaged or
deformed valve head or stem. Correct
or replace the valve that is faulty.
Refer to S.D.S.

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

Valve head margin:
Limit 0.5 mm (0.020 in)
Grinding of valve stem end:
Limit 0.5 mm (0.020 in)

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
Limit 2.2 mm (0.087 in)
Inner
Limit 1.9 mm (0.075 in)

S

SEM333




INSPECTION AND REPAIR

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

Refer to S.D.S.

EM113

ROCKER ARM AND
ROCKER SHAFT

1. Check rocker arms and shafts for
sign of wear or damage, and if worn
excessively, replace rocker arm and/or
shaft.

2. Check oil clearance between
rocker arm and rocker shaft.

Rocker arm to shaft clearance:
0.007 - 0.049 mm
(0.0003 - 0.0019 in)

CAMSHAFT AND
CAMSHAFT BEARING

CAMSHAFT BEARING
CLEARANCE

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

Camshaft bearing clearance:
Limit 0.1 mm (0.004 in)
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CAMSHAFT ALIGNMENT

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

2. A bend value is one-half of the
total indicator reading obtained when
camshaft is turned one full revolution
with a dial gauge at center journal.

Camshaft bend
(Total indicator reading):
Limit 0.20 mm (0.0079 in)
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Warpage of surface:
Limit 0.1 mm (0.004 in)

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

Wear limit of cam height:
0.25 mm (0.0098 in)

4. Measure camshaft end play. If
beyond the specified limit, replace
camshaft or cylinder head assembly.

Camshaft end play:
Limit 0.2 mm (0.008 in)

SEM156

CYLINDER BLOCK

1. Visually check cylinder block for
cracks or flaws.

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

EM-9

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

Depth of cylinder head grinding is

IlAtl

Depth of cylinder block grinding is

OIBII

Limit:

A +B=0.2 mm (0.008 in)

3. Using a bore gauge, measure cylin-
der bore for wear, out-of-round or
taper. If, those are 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 S.D.S.

Out-of-round X-Y

Taper A-B

A

X
EM422
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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

When any cylinder needs boring, all
other cylinders must also be bored at
the same time.

Determining bore size

1. Determine piston oversize accord-
ing to amount of wear of cylinder.

Oversize pistons are available for
service. Refer to S.D.S.

2. The size to which cylinders must
be honed is determined by adding
piston-to-cylinder clearance to the
piston skirt diameter “A”.

Dimension *“a”
(distance from center of pin):
Approximately
15 mm (0.59 in)

Rebored size calculation
D=A+B-C=A+[0.005to
0.025 mm (0.0002 to 0.0010 in)]

where,

: Honed diameter

Skirt diameter as measured

Piston-to-wall clearance

Machining allowance

0.02 mm (0.0008 in)

aOwy O

Boring

CAUTION:

a. To prevent strain due to cutting
heat, bore the cylinders in the order
of 24-1-3.

b. Before horing any cylinder, install
main bearing caps in place and
tighten to the specification so that
the crankshaft hearing bores will
not hecome distorted from the
boring operation.

3. Do not cut too much out of cylin-
der bore at a time. Cut only 0.05 mm
(0.0020 in) or so in diameter at a time.
4. As a final step, cylinders should
be honed to size.

5. Measure the finished cylinder bore
for out-of-round or tapered part.

Refer to S.D.S.

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

Measuring piston-to-cylinder
clearance

This clearance can be checked easi-
ly by using a feeler gauge and a spring
balance hooked on feeler gauge, meas-
uring the amount of force required to
pull gauge out from between piston
and cylinder.

Feeler gauge used:
0.04 mm (0.0016 in)
Extracting force:
20-147N
(0.2-1.5kg, 0.4 -3.31b)

a. When measuring clearance, slowly
pull feeler gauge straight upward.

b. It is recommended that piston and
cylinder be heated to 20°C (68°F).
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PISTON,
PISTON PIN
AND PISTON RING

PISTON

1. Scrape carbon off piston and ring
grooves with a carbon scraper and a
curved steel wire. The wire will be
useful in cleaning bottom land of ring
groove. Clean out oil slots in bottom
land of oil ring groove.

2. Check for damage, scratches and
wear. Replace if such a fault is de-
tected.

PISTON RING

1. Measure the side clearance of rings
in ring grooves as each ring is installed.
If side clearance exceeds the speci-
fied limit, replace piston together with
piston ring.
Side clearance:
Limit 0.1 mm (0.004 in)

EM129

2. Measure ring gap with a feeler
gauge, placing ring squarely in cylinder
using piston.
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Ring should be placed to diameter
at upper or lower limit of ring travel.

If ring gap exceeds the specified
limit, replace ring.

Ring gap:
Limit 1.0 mm (0.039 in)

_——EM542

a. When piston ring only is to be
replaced, without cylinder bore
being corrected, measure the gap at
the bottom of cylinder where the
wear is minor.

b. Oversize piston rings are available
for service. [0.5 mm (0.020 in), 1.0
mm (0.039 in) oversize] .

PISTON PIN

1. Check the fitting of piston pin in-
to piston pin hole to be such an extent
that it can be pressed smoothly by
finger at room temperature. This pis-
ton pin must be a tight press fit into
connecting rod.

2. Measure oil clearance between pis-
ton pin and piston. If it is excessive,
replace piston pin together with pis-
ton.
Piston pin to piston clearance:
0.008 - 0.012 mm
(0.0003 - 0.0005 in)

CONNECTING ROD

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

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

Bend and torsion
[per 100 mm (3.94 in) length] :
Limit 0.05 mm (0.0020 in)

3. Install connecting rods with bear-
ings on to corresponding crank pins
and measure the thrust clearance. If
the measured value exceeds the limit,
replace such connecting rod.

Big end play:
Limit 0.6 mm (0.024 in)

CRANKSHAFT

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

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

Out-of-round (X-Y):

Limit 0.006 mm (0.0002 in)
Taper (A-B):

Limit 0.006 mm (0.0002 in)

1 (]
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3. After regrinding crankshaft, finish
it to the necessary size indicated in the
chart under S.D.S. by using an
adequate undersize bearing according
to the extent of required repair.

BEND AND END PLAY

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

Bend value is half of the total indi-
cator reading obtained when crank-
shaft is turned one full revolution.

If bend exceeds the specified limit,
replace or repair.

Bend (Total indicator reading):
Limit 0.10 mm (0.0039 in)
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2. Install crankshaft in cylinder
block and measure crankshaft free end
play at center bearing.
End play:
Limit 0.3 mm (0.012 in)

REPLACING PILOT BUSHING

To replace crankshaft rear pilot
bushing, proceed as follows: -
1. Pull out bushing using Tool.

2. Before installing a new bushing,
thoroughly clean bushing hole.
3. Insert pilot bushing until distance
between flange end and pilot bushing
is the specified distance “A”.
Distance “A"":
Approximately
4.0 mm (0.157 in)

Pilot bushing
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When installing pilot bushing, be
careful not to damage edge of pilot
bushing and not to insert excessively.

MAIN BEARING
AND CONNECTING
ROD BEARING

MAIN BEARING

1. Thoroughly clean all bearings and
check for scratches, melt, score or
wear.

Replace bearings, if any fault is
detected.
2. Measure
follows:
(1) Cut a plastigage to the width of
bearing and place it in parallel with
crank journal axis, getting clear of the
oil hole.

bearing clearance as

Plastigage
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(2) Install bearing and bearing cap,
with the bolts tightened to the speci-
fied torque.

@ : Main bearing cap bolt
44 -54 N'-m
(4.5 - 5.5 kg-m,
33 - 40 ft-Ib)

Do not turn crankshaft while the
plastigage is being inserted.

(3) Remove bearing and cap. Com-
pare width of plastigage at its widest
part with the scale printed in plasti-
gage envelope.

Main bearing clearance:
Limit 0.12 (0.0047 in)
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3. If clearance exceeds the specified
value, replace bearing with an under-
size bearing and grind crankshaft
journal adequately.

Refer to S.D.S.

CONNECTING ROD BEARING

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

@ : Connecting rod bearing cap nut
44 -54 N-m
(4.5 - 5.5 kg-m,
33 - 40 ft-Ib)

Connecting rod bearing clearance:
Limit 0.10 mm (0.0039 in)

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

Refer to S.D.S.

MISCELLANEOUS
COMPONENTS

CAMSHAFT SPROCKET

1. Check tooth surface for flaws or
wear. Replace sprocket if any fault is
found.
2. Install sprocket on camshaft and
check for runout.

If runout exceeds the specified
limit, replace camshaft sprocket.
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Runout:
{Total indicator reading)
Limit 0.1 mm (0.004 in)
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CHAIN

Check chain for damage, excessive
wear at roller links. Replace if faulty.

CHAIN TENSIONER
AND CHAIN GUIDE

Check for wear and breakage. Re-
place if necessary.

FLYWHEEL

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

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

Runout:
(Total indicator reading)
Limit 0.15 mm (0.0059 in)

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

Replace ring gear at about 180 to
220°C (356 ta 428°F).
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DRIVE PLATE (A/T models)

1. Check drive plate for cracks or
distortion.
2. Check tooth surface of ring gear
for flows or wear.

Replace drive plate assembly if
necessary.

FRONT AND
REAR OIL SEAL

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

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

Front ¢

Front ]

Rear

EM150
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PRECAUTIONS

1. When installing sliding parts such
as bearings, be sure to apply engine oil
on the sliding surfaces.
2. Use new packings and oil seals.
3. Be sure to follow specified
tightening torque and order.
4. Apply sealant to the following
points:
Do not apply sealant too much.
(1) Front side of cylinder block:
Mating surface with front cover and
top of front cover.

(2) Rear side of cylinder block:
Each side of rear main bearing cap
and each corner of cylinder block.

Cylinder block  Rear main bearing cap
20 -25 - %

{0.79 - 0.98) bt

2

& e

8

Points to be applied with sealant Q
Unit: mm (in) EM151

(3) Bottom side of cylinder block:

Step portions at four mating sur-
faces (cylinder block to front chain
cover and cylinder block to rear main
bearing cap).

ENGINE ASSEMBLY
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Apply sealant at these points

(4) Front and rear side of cylinder
head:
Mating surfaces with rubber plug.

Apply sealant

SEM168

ASSEMBLING
CYLINDER HEAD

1. [Install valve and valve spring.

(1) Set valve spring inner and outer
seat and valve oil seal.

(2) Install valve, valve spring inner
and outer, valve spring retainer. Com-
press springs and fit valve spring collets
by using Tool.

Oif seal Inner spring e

seat

&l

Install above order
SEM160
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a. When installing valve, apply engine
oil on the valve stem and lip of
valve oil seal.

b. Check whether the valve face is free
from foreign matter.

c. Inner and outer valve springs are of
an uneven pitch type. Install valve
spring with its narrow pitch side
(painted) at cylinder head side.

Painted side

Na;row .
pitch —Wide pitch

SEM202

2. Make up valve rocker shaft as-
sembly.

Install rocker shaft bracket, valve
rocker, and spring on valve rocker
shaft, observing the following.

L

SEM161.

4 Rocker arm
S Spring

1 Rocker bracket
2 Rocker shaft
3 Bolt
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(1) Intake rocker shaft has identifi-
cation mark (slit on front surface), but
exhaust rocker shaft does not.

(2) Both rocker shafts should be as-
sembled so that punched marks on
front surfaces come to upside. Marks
are used to identify oil hole direction.

Slits

(3) Valve rocker is same for intake
and exhaust. The one for No. 2 cyl-
inder provides mark “1”.

(4) Be careful not to miss original
location of rocker shaft brackets. For
this purpose, identification mark is
provided on No. 2 bracket.

To prevent rocker shaft brackets
from slipping out of rocker shafts,
insert bracket bolts {any bolt will do)
into bolt holes of No.1 and No.5
rocker shaft bracket.

3. Mount camshaft onto cylinder
head, placing dowell pin .at front end
to top position.

Place upside
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4. Mount valve rocker shaft assembly
on cylindder head by accommodating
to knock pin of the head. Then, tight-
en to the specified torque.

@ : Rocker shaft bracket bolt
15-25 N-m
(1.6 -25 kg-m,
11 - 18 ft-ib)

a. Tighten bolts gradually, in two to
three stages outwardly from center
bracket.

b. When tightening bolts, make space
under cylinder head since some
valves will open and interfered.

§T13030001
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b. Arrange so that oil jet of connect-
ing rod big end is directed toward
the right side of cylinder block.
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5. After assembling cylinder head,
turn camshaft until No.1 piston is at
T.D.C. on its compression stroke.

ASSEMBLING
PISTON AND
CONNECTING ROD

1. Assemble pistons, piston pins and
connecting rods of the designated cyl-
inder.

a. Piston pin is pressed into connect-
ing rod, and fitting force is from
49 to 147 kN(05t0 15¢,0.6 to
1.7 US ton, 0.49 to 1.48 Imp ton)
and the aid of Tool is necessary.
When pressing piston pin in con-
necting rod, apply engine oil to pin
and small end of connecting rod.
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Cylinder identifying mark

Front mark

(notch) Qil hole
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c. Connecting rods are marked at side
of big end for identifying the de-
signated cylinder.

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

a. Top ring is barrel face type.

b. Second ring is taper face type.

c. In the combined oil ring, upper rail
is the same as lower one.

Marked side

EM168
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ASSEMBLING
INTAKE MANIFOLD

Assemble in the reverse order of
disassembly and with the specified
torque if designated.

Refer to Disassembling Intake
Manifold.

a. When installing thermostat and its
housing, refer to Section LC.

b. When installing emission control
system parts and fuel system parts,
refer to Section EF & EC.

ASSEMBLING
ENGINE OVERALL

INSTALLING INTERNAL PARTS

1. In the first place, mount cylinder
block on work stand. (refer to engine
overall disassembly).

2. Install baffle plate and steel net
into crankcase.

3. Install crankshaft.

(1) Set upper main bearings at the
proper portion of cylinder block.

a. Only center bearing (No.3) is a
flanged type.

b. All inter-bearings (No. 2 and No. 4)
are the same type.

c. Front bearing (No. 1) is also the
same type as rear bearing (No.5).

d. Upper and lower bearings are not
interchangeable. Upper ones have
oil groove.

(4) Install lower main bearings and
caps and tighten bolts to specified
torque.

@ : Main bearing cap bolt
44 -54 N-m
(45 -5.5 kg-m,
33 - 40 ft-Ib)

a. Apply sealant to each side of rear
main bearing cap and each corner
of cylinder block. Refer to Pre-
cautions.

b. Arrange the parts so that the arrow
mark on bearing cap faces toward
the front of engine.

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

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

@®®::i—®®
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Rear
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e. After securing bearing cap bolts,
ascertain that crankshaft turn
smoothly.

(5) Make sure that there exists proper
end play of crankshaft at center bear-
ing. :
Crankshaft end play:
Limit 0.3 mm (0.012 in)

4. Apply sealant to side oil seals.
Then install those into rear main bear-
ing cap.

5. Install rear oil seal using Tool.
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a. When installing oil seal, give coating
of engine oil to sealing lip and
mating shaft to prevent scratches
and folded lip. Also apply coating
of oil to periphery of oil seal.

b. Install oil seal with its dust seal lip
at outside.

6. Install rear plate and flywheel or
drive plate.

@: Flywheel or drive plate fixing bolt
137 - 157 Nem
(14 - 16 kg-m,
101-- 116 ftb)

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

(3) Install crankshaft.
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When installing flywheel, wipe oil
or foreign matter away from fitting
surfaces.

7. Install pistons with connecting
rod.

(1) Install them into corresponding
cylinder using Tool.

EM544

a. Apply engine oil to sliding parts.

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

¢. Install piston ring as shown below.

g Top ring
)
b % Oil ring
=] (upper rail)
o
-t
g \
g Oil ring
=
-— (expander)
Piston pin direction
Seconﬁﬁg‘
Qil ring (lower rail) EM725

(2) Install connecting rod bearing
caps.

@: Connecting rod bearing cap nut
44 -54 N'm
(4.5 -5.5 kg-m,
33 - 40 ft-Ib)

EM329

Arrange connecting rods and con-
necting rod caps so that the cylinder
numbers face in the same direction.
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(3) Make sure that there exists proper
end play at connecting rod big end.
Refer to Inspection and Repair.

8. Install cylinder head assembly
through gasket by accommodating
knock pin of cylinder block as

follows:
(1) Thoroughly clean cylinder block
and head surface.

Do not apply sealant to mating sur-
face of cylinder block and head.

(2) Turn crankshaft until No. 1 piston
is at T.D.C. on its compression stroke.
(3) When installing cylinder head,
make sure that all valves are apart
from head of pistons. If necessary,
loosen adjusting screws of rocker arm
to draw valves in.

(4) Temporarily tighten two center
bolt.

@ : Cylinder head bolt (Temporary)
20 N-m (2 kg-m, 14 ft-Ib)

a. Final tightening should be carried
out after installing chain and front
cover.

b. Do not rotate crankshaft and cam-
shaft separately, because valves will
hit head of pistons.

c. Always use new cylinder head
gasket.

9. Install front side parts.
(1) Install crankshaft sprocket, oil
pump drive gear and oil thrower.

a. Make sure that the mating marks of
crankshaft sprocket faces to the
front.

b. Install oil pump drive gear so that
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large chamfered inner side faces
rearward.

(2) Set chain on camshaft sprocket
and crankshaft sprocket by aligning
each mating mark. Then install cam-
shaft sprocket to camshaft.

(@ : Camshaft sprocket bolt
118 - 157 N-m
{12 -16 kg-m,
87 - 116 ft-Ib)

a. Set timing chain by aligning its mat-
ing marks with those of crankshaft
sprocket and camshaft sprocket on
the right hand side.

b. Camshaft sprocket should be in-
stalled by accommodating its No. 2
hole to knock pin of camshaft.

No, 2 hole Mark on chain

(3) Install chain guide and chain ten-
sioner.

@ : Chain guide and tensioner bolt

59-9.8 N-m
(0.6 - 1.0 kg-m, 4.3 - 7.2 ft-Ib)
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Adjust the protrusion of chain
tensioner spindle to 0 mm (0 in) with
slack side chain guide.

(4) Install front cover with gaskets,
observing the following:

a. Before installing front cover, press
new oil seal in the cover with dust
seal lip at outside.

b. Apply sealant to the sealing por-
tions designated. Refer to Precau-
tions.

c. Apply lithium grease to sealing lip
of oil seal.

d. Check the height difference be-
tween cylinder block upper face
and front cover upper face. Its dif-
ference must be less than 0.15 mm
(0.0059 in).

e. Note that different length of bolts
are used.

@ : Front cover bolt

Size M8
10-16 N'm
(1.0 - 1.6 kg-m,
7 - 12 ft-lb)

Size M6
4-8Nm
(0.4 - 0.8 kg-m,
2.9 - 5.8 ft-Ib)

(5) Install crankshaft pulley.

@ : Crankshaft pulley bolt
137 - 157 N'm
(14 - 16 kg-m,
101 - 116 ft-Ib)

10. Tighten cylinder head bolts to the
specified torque in several steps and in
the sequence shown below.
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@ : Cylinder head bolt
78 - 88 N-m
(8.0 - 9.0 kg-m,
58 - 65 ft-Ib)

a. Be sure to tighten bolts securing
cylinder head to front cover.

b. After engine has been operated for
several minutes, retighten if neces-

sary.

11. Adjust valve clearance to cold
specifications, referring to Section
MA.

Valve clearance (*Cold)
Intake 0.21 mm (0.008 in)
Exhaust 0.23 mm (0.009 in)

*At ambient temperature
(68°F).

After engine has been assembled,
finally adjust clearance to hot speci-
fications.

20°C

12. Install valve rocker cover with
gasket.

@ : Valve rocker cover bolt
6-10N-m
(0.6 - 1.0 kg-m,
4.3 -7.2 ft-Ib)

a. Rocker cover bolts should be
tightened in criss-cross fashion.

b. Always use new rocker cover
gasket.
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13. Install oil strainer and oil pan with
gasket.

@ : Oil strainer bolt
10 - 16 N°-m
(1.0 - 1.6 kg-m,
7-12 ft-Ib)

Oil pan bolt

6-10 N-m
(0.6 - 1.0 kg-m,
4.3 -7.2 ft-b)

a. Apply sealant to the designated
portions. Refer to Precautions.

b. Oil pan should be tightened in criss-
cross pattern.

c. Always use new oil pan gasket.

INSTALLING OUTER PARTS

14. Install following parts in the re-

verse order of disassembly and with

the specified torque if designated.
Refer to Disassembling Outer Parts

and S.D.S. for tightening torque.

(1) Engine bottom side parts.

When installing oil pump and dis-
tributor driving spindle in front cover,
refer to Section LC.

(2) Engine right side parts.

a. When installing intake manifold, to
facilitate work, previously set the
securing bolts and nut with wash-
ers at lower and center side as il-
lustrated.

b. When connecting vacuum pipes, re-
fer to Section EF & EC.

c. When installing oil filter, refer to
Section MA.



ENGINE ASSEMBLY

(3) Engine left side parts.

a. When installing distributor, tem-
porarily tighten ignition timing ad-
just screws at center of adjusting
holes.

b. When installing high tension cables,
clamp those as illustrated.

SEM174

(4) Engine front side parts.

DISMOUNTING ENGINE
FROM WORK STAND

15. Dismount engine in the reverse
order of mounting and install engine
right side and rear side parts remained
with the specified torque if designated.

Refer to Mounting Engine on Work
Stand and S.D.S. for tightening tor-
que.

When installing clutch assembly,
use Tool KV30100100.

16. Fill engine oil and coolant to the
specified level, after engine has been
installed on car. Refer to Section MA.
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ENGINE TUNE-UP

17. Referring to Section MA, finally
adjust following items:

(1) Drive belts deflection.

(2) Valve clearance.

Warm up engine until water tem-
perature indicator points to middle of
gauge, then adjust clearance to hot
specifications.

Valve clearance (Hot)
Intake 0.30 mm (0.012 in)
Exhaust 0.30 mm (0.012 in)

(3) Ignition timing.
(4) Idle rpm.



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

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

INSPECTION AND ADJUSTMENT

Cylinder head

Valve spring

Standard

Unit: mm (in) Free length OQuter 49.77 (1.9594)
Standard Limit mm (in) Inner 45.12 (1.7764)
Head surface flatness Less than Assembly height Outer 40/225.6 (40/23.0, 1.57/50.7)
0.05 (0.0020) 0.1 {0.004) mm/N
_ (mm/kg, inflb) Inner 35/107.9 (35/11.0, 1.38/24.3)

Out of square Outer 2.2 {0.087)
VALVE mm (in} Inner 1.9 (0.075)
Unit: mm (in)
T
Valve guide
Unit: mm (in)
a
Standard Service
Valve guide 12.023 - 12.034 12.223-12.234
: Outer diameter (0.4733 - 0.4738) | (0.4812-0.4817)
D] 3
i Valve guide
Inner diameter 8.000 - 8.018 (0.3150 - 0.3157)
| L (Finished size)
Cylinder head valve 11.985 - 11.996 12.185 - 12.186
SEm188 guide hole diameter {0.4718 - 0.4723) | (0.4797 - 0.4802)
Intake 42.0 (1.654)
Valve head i
diamoter “D" '"l‘e""".’;‘” fit of 0.027 - 0.049 (0.0011 - 0.0019)
Exhaust 38.0 (1.496) valve guide
. - Standard Limit
Valve length Intake 124.38 - 124.68 (4.90 - 4.91)
L Exhaust |  117.35- 117.65 (4.62 - 4.63) Intake 0.020 - 0.053
Stem to guide (00008-00021) | 0000
Valve stem intake 7.965 - 7.980 (0.3136 - 0.3142) clearance 5070 0.073 -1 {0,
. veqre Exh . ’
diameter “d Exhaust | 7.945-7.960 (0.3128 - 0.3134) 24t | 10.0016 - 0.0029)
Valve face angle “a" 45°30 Stem end deflection - 0.2 (0.008)
Valve margin *'T* limit 0.50 (0.020})
V:.:Ive. ster‘n z?nd surface 0.50 (0.020)
grinding limit
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Valve seat

Unit: mm (in)

INTAKE
Standard

0.5 (0.020) Oversize

EXHAUST
Standard

1.7 (0.067) ;

0.2 (0.008)

2.1 (0.083)

2.1 (0.083)

60°

/3<00—

38 (1.4961) dia.

2R 38.8 (1.5276) dia.
|———————+———

41.6 - 41.8 (1.6378 - 1.6457) dia.
45 - 45.016 (1.7717 - 1.7723) dia.
L I

" 46 (1.8110) dia.

38.8 (1.5276) dia.
41.6-41.8 (1.6378 - 1.6457) dia.

I +45 500 - 45.516 (1.7913 -
— [ 1.7920) dia.

46.500 (1.8307) dia.

SEM745

32 (1.2598) dia.

™ t
37.4 - 37.6 (1.4724 - 1.4803) dia.

0.5 (0.020) Oversize

1.7 (0.067)

0.2 {(0.008)

32 (1.2598) dia.

e 1
~_37.4-37.6 (1.4724 - 1.4803) dia.

[
*40.500 - 40.516 (1 -5946 - 1.56951) dia.

*Cylinder head machining data

SEM746

ROCKER ARM AND ROCKER SHAFT

Unit: mm (in)

Standard

Rocker arm to shaft clearance

0.007 - 0.049 (0.0003 - 0.0019)

CAMSHAFT AND CAMSHAFT BEARING

Unit: mm (in)

Camshaft height A"

Standard Limit
Camshaft journal to
. 0.045 - 0.080
bus.hmg clearance (0.0018 - 0.0035) 0.1 (0.004)
[Oil clearance]
Camshaft journal 32.935 - 32.955 _
diameter (1.2967 - 1.2974)
Camshaft bend - 0.2 (0.008)
Camshaft end play - 0.2 (0.008)
“pn
EM671
38.477 - 38.527

(1.5148 - 1.5168)

Wear limit of camshaft

height

0.25 (0.0098)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

CYLINDER BLOCK

Cylinder block

Unit: mm (in)

cylinders

0.05 (0.0020)

Standard Limit
Surface flatness - 0.1 (0.004)
. 87.000 -87.050 .
Inner diameter (3.4252 - 3.4272) 0.2 (0.008)
Cylinder Out-of-round Less than _
bore (X-Y) 0.015 (0.0006)
Less than
Taper (A-B) | 4 015 (0.0006) -
Difference in inner Less than
diameter between ess 0.2 (0.008)

Piston to cylinder
clearance

0.025 - 0.045
(0.0010 - 0.0018)

Feeler gauge extracting
force.

[with gauge thickness
0.04 mm {0.0016 in}]
N (kg, Ib)

2.0-14.7
(0.2-1.5,
0.4-3.3)

*: Wear limit

PISTON, PISTON RING AND PISTON PIN

Piston
Unit: mm (in)
Standard 86.965 - 87.015 (3.4238 - 3.4258)
0.0g (0'9008) 86.985 - 87.035 (3.4246 - 3.4266)
Piston versize
diameter
wpe (08000197 oy e 87,515 (3.4435 - 3.4455)
Oversize
1.00(0.0394)| g, 565 _ 88,015 (3.4632 - 3.4652)
Oversize
Piston pin hole diameter 21.001 - 21.008 (0.8268 - 0.8271)

Piston ring

Unit: mm (in)

Standard Limit
0.040 - 0.073
. Top (0.0016 - 0.0029)
Side 0.1 (0.004)
Clear- 0.030 - 0.063
ance {0.0012 - 0.0025)
oil - -
0.25 - 0.40
Top {0.0098 - 0.0157)
Ring 0.15-0.30
gap 2nd (0.0059 -0.011g) | 10 (0:039)
oil 0.30 -0.90
{0.0118 - 0.0354)

Piston pin

Unit: mm (in)

Piston pin outer
diameter

20.993 - 20.998 (0.8265 - 0.8267)

Piston pin to piston
clearance

0.008 - 0.012 (0.0003 - 0.0005)

Interference fit of
piston pin to connecting
rod

0.015 - 0.033 (0.0006 - 0.0013)

CONNECTING ROD

Unit: mm (in)

Connecting
rod bend or

torsion [Per Standard

0.03 (0.0012)

100 mm
(3.94 in)
length]

Limit

0.05 (0.0020)

Piston pin bore diameter

20.965 - 20.978 (0.8254 - 0.8269)

Standard

0.2-0.3 (0.008 - 0.012)

Big end play
Limit

0.6 (0.024)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

CRANKSHAFT

BEARING

Unit: mm (in)

Crank journal diameter

59.942 - 59.955 (2.3599 - 2.3604)

Bearing clearance
Unit: mm (in)

Crank pin diameter 49.961 - 49.974 {1.8670 - 1.8675) Standard Limit
Standard Limit . X 0.020 - 0.062

Main bearing clearance {0.0008 - 0.0024) 0.12 (0.0047)
Taper of journal and Less than 0.02 (0.0012)
pin (A-B) 0.006 (0.0002) ’ ) Connecting rod bearing 0.012-0.054 0.12 (0.0047)
Outorl Sof ] ' Loss th clearance {0.0005 - 0.0021) ) ’

ut-of-round of journal ess than
and Pin “X-Y"' 0.006 (0.0002) 0.03 {0.0012)
Crankshaft bend 0 o‘;‘g‘j 5";(’;1 o | 00800020 Main bearing undersize
i } Unit: mm (in)
. 0.05-0.18 .
. k

Crankshaft end play (0.06020 - 0.0071) 0.3 (0.012) Crank journal diameter
Pilot bushing inserting 40 (0.457) Staendard 54.942 - 54.955 (2.1631 - 2.1636)
distance T 0.25 (0.0098) 54.692 - 54,705 (2.1532 - 2.1637)

0.50 (0.0197) 54.442 - 54.445 (2.1434 - 2.1435)

0.75 (0.0295) 54,192 - 54.205 (2.1335 - 2.1341)

1.00 (0.0394) 53,942 - 53.955 (2.1237 - 2.1242)

Connecting rod bearing undersize
Unit: mm (in}

Crank pin diameter
Standard 49.961 - 49.974 (1.9670 - 1.9675)
0.25 (0.0098) 49.711 - 49.724 {1.9571 - 1.9576)
0.50 (0.0197) 49.461 - 49.474 (1.9473 - 1.9478)
0.75 (0.0295) 49.211 - 49,224 (1.9374 - 1.9379)

MISCELLANECUS COMPONENT

Unit: mm (in)

Camshaft runout

(Total indicator reading) Less than 0.10 (0.0039)

Flywheel runout

(Total indicator reading) Less than 0.15 (0.0059)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

bolt

Unit N-m | kg-m ft-Ib Unit N-m kg-m ft-lb
Engine front side Engine top side
Front cover m8 10-16 10-1.6 7-12 Cylinder head
78-88 8.0-9.0 58 - 65
bolt M6 4-8 04-08 | 29-58 bolt
Chain guide bolt 6-10 06-1.0 43-7.2 Cylinder head to front
cover bolt 6-10 06-1.0 43-7.2
Chain tensioner bolt 6-10 06-1.0 43-7.2
Rocker shaft bracket
Water pump M6 6.3-83 | 064-085 ] 46-6.1 bolt 15-25 15-25 11-18
bolt M8 16-21 16-2.1 12-15
Camshaft sprocket bolt 118 - 167 12-16 87 -116
Crank pulley bolt 137-157 | 14-16 101-116
Rock - 6-1. 3-7.
Engine right side ocker cover bolt 6-10 06-1.0 43-7.2
Water inlet bolit 10-16 1.0-16 7-12 Spark plug 15-20 16-20 11-14
Water outlet bolt 16-21 | 16-21 | 12-15 Rocker arm nut 16-22 | 16-22 | 12-16
:'r:’ttake manifold bolt and 16 - 21 16-21 12-15 Engine bottom side
Main bearing cap bott 44 -54 45-55 33-40
Alternator bracket bolt 44 -54 45-55 33-40
Al Alusti Connecting rod big end
ternatorto aciusting | 20.29 | 20-30 | 14-22 nut 44-54 | 45-55 | 33-40
bar bolt
Engine mounting bracket Qil strainer bolt 10-16 10-16 7-12
bolt {Same for left side) | 2235 [26-36 | 19-26
Oil pan bolt 6-10 06-1.0 43-7.2
Fuel pump nut 12-18 1.2-18 9-13
Oil pan drain plug 20-29 20-3.0 14 -22
Carburetor nut 12-18 1.2-1.8 9-13
il - A-1. -
Engine loft sido Oil pump bolt 11-156 11-15 8-1
e e Gusset to cylinder
Distributor support bolt 4.8 04-08 29-58
block bolt 43 -58 44-59 32-43
Exhaust manifold bolt 16 - 21 16-21 12-15 -
and nut Engine rear side
E.G.R. tube nut 34-44 365-45 25-33 Flywheel bolt (M/T) 137-157 | 14.0-16.0 | 101-116
E.A.l. tube nut 34-44 1 35-45 | 25-33 Drive plate bolt (A/T) | 137-157 | 14.0-16.0 | 101-116
Air conditioner compres- | 44 g4 | 45.55 | 33-40 Clutch cover bolt (M/T} | 16-21 16-2.1 12-15
sor bracket bolt
Torque converter bolt
(AIT) 39-49 40-50 29 - 36
Starter motor bolt 29 -39 3.0-40 22-29
Transmission to cylinder
block bolt 43 -58 44-59 32-43
Transmission to gusset
43 -58 44-59 32-43
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SPECIAL SERVICE TOOLS

SPECIAL SERVICE TOOLS

Tool number Tool name

(Kent-Moore No.)

KV30100100 Clutch aligning bar

«( - )

KV10105001 Engine attachment y

« -

ST0501S000 Engine stand assembly

(326023)
@ ST05011000 Engine stand

(J26023-2)

@ ST05012000 Base

(J26023-1)

ST19320000 Oil filter wrench

(J25664)

KV10105800 Chain stopper

(J25660-B)

KV101041S0 Crankshaft main bearing cap puller ~
(J25647) U]

. . .45

@ ST16511000 Crankshaft main bearing puller =3
« - =
@ ST16512001 Adapter B

( =)
® ST16701001 Adapter

« -

ST13030001 Piston pin press stand

(J26365)

ST12070000

(J25631)
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SPECIAL SERVICE TOOLS

Tool number

(Kent-Moore No.) Tool name
KV101039S0 Valve guide reamer set
(325618)
® sT11081000 Reamer [12.2 mm (0.480 in)| dia.
(J25618-3)
@ ST11032000 Reamer [8.0 mm (0.315 in)] dia. ~ ®
(325618-2)
® ST11320000 Drift ®
(J25618-1)
®
ST11650001 Valve seat cutter set
( -)
ST16610001 Pilot bushing puller
€J23907)
KV10105500 Crankshaft rear oil seal drift
(J25640-01)
EM03470000 Piston ring compressor
«C -
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ENGINE LUBRICATION SYSTEM

ENGINE LUBRICATION SYSTEM

LUBRICATION CIRCUIT

sLC193
- Oil pan et
Qil gallery in ‘
A | €= _ylinder block Oil strainer ‘
=T By-passpassage Oil pump Regulator valve
. - ]
- Intermittently .- -
—g- - .
oiling portion l— ———— - — P >———————w=1 Pump drive gear ||
<= Oil passage Oil filter Relief valve
I__ — - —1
. . . Cylinder head
- Main bearing QL @ oil gallery
- bc:a':?:;tmg rod Qil jet Chain tensioner Center cam bracket
Connecting rod | | Timing chain lL Rocker shaft
‘ v
Rocker arm
Piston pin, pis- — Cam bracket
ton and cylinder ' T
T Y \[ 1
! . Timing chain
i Cam slurface Camshaft bearing and front cover
- L ! 1 Y 1 \
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ENGINE LUBRICATION SYSTEM

3. Remove oil pump body with drive
spindle assembly.

OlL PUMP

REMOVAL

1. Turmn crankshaft so that No. 1
piston is at T.D.C. on its compression
stroke by ascertaining the position of
distributor head rotor and timing mark
on crank pulley.

2. Remove distributor cap, and make
sure that position of head rotor is
as described above.

)
SLC355

SLC074

DISASSEMBLY AND ASSEMBLY

Drive spindle

Gasket
Always replace

®6-10(06-1.0,43-7.2)

Always replace

,,,,,e;\g Rotor (4.0-5.0,
29 - 36)

\ 9,
\_k >
o %
' Regulator
®6-10(06-1.0,43-1.2)—" Y
@ 11-15(1.1- 1.5, 8-11)%

valve set

@ : Nem (kg-m, ft-Ib) sLcoss

a. Always replace with a new gasket. fered portion facing oil pump body
b. Set outer rotor with its larger cham- side.

LC-3

INSPECTION

1. Inspect the following for wear or
damage.

® Pump body and cover

¢ Pump rotors and rotor shaft

2. Using a feeler gauge, check the
following clearances.

Wear limit:
Rotor tip clearance (1)
0.20 mm (0.0079 in)
Quter rotor to
body clearance (2
0.50 mm (0.0197 in)

3. Using a feeler gauge and a straight
edge, check the following gap, (3 or
@, without gasket.

Rotor to straight edge (3):
Less than
0.06 mm (0.0024 in)
Oil pump body to straight edge @) :
Less than
- 0.03 mm (0.0012 in)

The rotor side clearance (rotor to
bottom cover clearance) with gasket
should satisfy the following specifica-
tion.

Wear limit:
Rotor side clearance
0.20 mm (0.0079 in)

@ SLCO027




ENGINE LUBRICATION SYSTEM

Pump rotors and body are not
serviced separately. If pump rotors or
body are damaged or worn, replace
pump rotor set or entire oil pump as-
sembly.

4. Check oil pressure regulator valve
sliding surface and valve spring.

If damaged, replace valve set or
pump assembly,

@,,_ Regulator valve
G Spring
Washer |
@ _——Cap

sLcos?

Punch mark

Qil hole

INSTALLATION

1. Make sure that distributor head
rotor is in the same position as it was
before removal of oil pump.

2. Fill pump housing with engine oil,
then adjust punch mark of drive
spindle with hole in oil pump so that
the projection on its top is located
in an 11:25 clock position.

3. Using a new gasket, install oil
pump and drive spindle assembly.

4. Make sure that the tip of the drive
spindle fits distributor fitting hole
securely.

5. Tighten bolts securing oil pump to
front cover.

LC-4

@ : Oil pump mounting bolts
11-15N‘m
{1.1 - 1.5 kg-m,
8-11 ft-lb)

6. Install distributor cap.

OIL PRESSURE
RELIEF VALVE

INSPECTION

When removing oil filter, check the
condition of the valve unit. Inspect for
a cracked or broken valve. If replace-
ment is necessary, remove valve by
prying it out with a screwdriver. Install
a new valve in place by tapping it.
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COOLING SYSTEM

COOLING CIRCUIT

COOLING SYSTEM

&m Radiator to water pump

<3 water pump to cylinder block and heater core

€D Cylinder block to cylinder head
41 Cylinder head to intake manifold

<3 Thermostat to radiator

<> Radiator to reservoir tank

SLC218

Radiator cap [5™™1 Reservoir tank
| Y
i |
Radiator - Thermostat
1 Y

Water pump |- -
Heater l

|
Cylinder block

J
Cylinder head

Heater
housing

Throttle
chamber

'

Intake manifold ™= Thermostat housing

SLC386

WARNING:

To avoid serious personal injury,
never remove radiator cap quickly
when engine is hot. Sudden release
of cooling system pressure is very
dangerous.

If it is necessary to remove radiator
cap when radiator is hot, turn cap
slowly counterclockwise to the first
stop. After all pressure in the cool-
ing system is released, turn cap
passing the stop and remove it.
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COOLING SYSTEM

WATER PUMP

Water pump with
Tem-coupling

8-12mm (0.31-0.47 in)
98N (10 kg, 22 Ib) :

Pump gasket
(Always replace)

Fan belt

M6: 6.3 -8.3 (0.64 -0.85,4.6 - 6.1)
M8: 16-21(1.6-2.1,12-15)

@ : Nem (kg-m, ft-Ib)
¥ : Belt deflection

SLC192

REMOVAL

1. Open radiator drain cock and re-
move radiator cap, and drain coolant
into a suitable container.

WARNING:

To avoid the danger of being scald-
ed, never attempt to drain the
coolant when the engine is hot.

2. Remove upper radiator shroud.

3. Loosen fan belt.

(1) Loosen alternator securing bolts.
(2) Move the alternator toward the
engine.

4. Remove power steering drive belt
(If so equipped).

5. Remove fan.

6. Remove water pump with fan
pulley, fan coupling and gasket.

SLC351

INSPECTION

The water pump and fan coupling
cannot be disassembled and should
be replaced as a unit.

1. Inspect water pump body and
vane for rust or corrosion.

3. Inspect fan coupling.
Check the coupling for oil leakage
or bent bimetal.

SLC245

SLC243

2. Inspect water pump bearing.
Check for excessive end play or
rough operation.

LC-6

INSTALLATION

1. Install water pump in the reverse
order of removal.

Always use new gasket.

2. Adjust drive belt tension.

Refer to Section MA for belt ten-
sion.
3. Fill radiator with coolant.

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



COOLING SYSTEM

THERMOSTAT

Water outlet

Gasket
Always replace.

Thermostat
housing

Thermostat

SLC352

INSTALLATION

Install thermostat in the reverse
order of removal.
Observe the following:

a. Place thermostat’s jiggle valve or air
bleeder on upper side.

Upper

* Jiggle valve%

SLC097

REMOVAL

1. Drain a small amount of coolant,
and disconnect radiator upper hose at
water outlet.

WARNING:
To avoid the danger of being
scalded, never attempt to drain

2. Check valve opening temperature
and maximum valve lift.

Valve opening temperature and
maximum valve lift. Refer to S.D.S.

the coolant when the engine is hot.

2. Remove water outlet and then
remove thermostat.

INSPECTION

Inspect thermostat for the follow-
ing and replace if necessary.
1. Check valve seating condition at
ordinary temperature. It should seat
tightly,

SLC343

It is necessary to check a new ther-
mostat before installing it in engine.

3. Check if valve closes at 5°C (9°F).

LC-7

b. Use new gasket.
¢. Run engine for a few minutes and
check for leaks.



COOLING SYSTEM

RADIATOR
Radiator cap Radiator Reservor tank
é upper hose
9
) —
Tl
2

Radiator
lower hose

Automatic transmission
oil cooler h

shroud

SLC353

= O‘X\

-
Lﬁﬁ 3 . © 3
SLCO037

WARNING:

Never remove the radiator cap
when the engine is hot; serious
burns could be caused by high pres-
sure fluid escaping from the radia-
tor.

Wrap a thick cloth around cap and
carefully remove the cap by turning
it a quarter turn to allow built-up
pressure to escape and then turn
the cap all the way off.

Cap relief pressure
88 kPa (0.9 kg/cm?, 13 psi)

SLCO81

REMOVAL AND
INSTALLATION

1. Open radiator drain cock and
allow to drain into a suitable con-
tainer.

WARNING:

To avoid the danger of being scald-
ed, never attempt to drain the
ceolant when the engine is hot.

2. Remove air duct with hoses.

INSPECTION

Checking radiator cap

Using cap tester, check the radiator
cap relief pressure.

If the pressure gauge drops rapidly
and excessively, replace the radiator
cap.

Checking cooling system for
leaks

Attach pressure tester. Then pump
the tester to the specified pressure.
Check for drop in pressure.

If the pressure drops, check for
leaks from hoses, radiator, or water
pump.

If no external leaks are found,
check heater core, block and head.

LC-8

3. Remove radiator upper shroud,
and disconnect lower shroud.
4. Disconnect radiator upper and
lower hoses on engine side, and dis-
connect reservoir tank hose.
5. On a car with automatic transmis-
sion, disconnect cooler inlet and outlet
lines from radiator.
6. Remove radiator.
7. Remove lower shroud.
8. Install radiator in the reverse
order of removal.
9. Fill cooling system with coolant
to specified level.

(Refer to section MA.)

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



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

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

INSPECTION AND ADJUSTMENT

OiL PUMP

Unit: mm (in)

Standard

Wear limit

Rotor tip clearance

Less than
0.12 (0.0047)

0.20 (0.0079)

Quter rotor-to-body
clearance

0.15-0.21
(0.0059 - 0.0083}

0.50 (0.0197)

RADIATOR
Cap relief pressure  kPa (kg/cmZ2, psi) 88 (0.9, 13)
Leakage test pressure kPa (kg/cmZ2, psi) 157 (1.6, 23}

Rotor side clearance
(rotor to bottom cover)

0.04-0.08
{(0.0016 - 0.0031)

0.20 (0.0079)

OIL PRESSURE REGULATOR VALVE

Free length
mm (in) 52.5 (2.067)
Regulator
valve Installed length/
spring load 34.8 (1.370)/77.5 -85.3
mm (in)/N (79-8.7,17.4 -19.2)
(kg, Ib)

THERMOSTAT
Standard | Frigid type | Tropical type
Valve opening tem-
perature  °C (°F) 82 (180) 88 (190) 76.5 (170)
Max. valve lift 8/95 8/100 8/90
mm/°C (in/°F} (0.31/203) | (0.31/212) | (0.31/194)
Unit N-m kg-m ft-lb
Oil pump mounting bolts 11-15 1.1-15 8-1
Oil pump cover bolts 7-10 0.7-10 5.1-7.2
Regulator valve cap 39 -49 4-5 29 - 36
Water pump securing
bolt
M6 6.3-8.3 064-085| 46-6.1
M8 16- 21 16-21 12-15

LC-9
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Securely connect EFI harness connector.

A poor connection can cause an extreme-

ly high (surge) voltage to develop in coil
and condenser, thus resulting in damage

to IC circuit.

Keep EFI harness at least 10 cm (3.9 in)
away from adjacent harnesses, to prevent

an EFI system malfunction due to reception
of external noise, degraded operation of
IC circuit, etc.

Keep EFI parts and harnesses dry.

Before removing parts, turn off ignition
switch and then disconnect battery ground
cable.

Always use 12-volt batteries as power
source.

Do not attempt to disconnect battery
cables while engine is operating.

If a receiver-transmitter is installed,
route antenna feeder cable along
opposite side from EFI harness and
control unit. Make sure that there is no
interference while engine is idling.

PRECAUTIONS FOR AN EFI ENGINE

Pay close attention to the following points when inspecting or servicing an EFI car.

o Do not apply battery power directly to

injectors.

o Handle air flow meter carefully to avoid
damage.
‘e There should not occur even a slight leak
in air intake system.

Do not disassemble
control unit.

o Do not depress accelerator pedal when

starting.

e Immediately after starting, do not rev

up engine unnecessarily.

Do not operate fuel pump when there is
no fuel in lines.

Do not use anti-freeze agents in fuel.
Do not reuse fuel hose clamps.

o Tighten fuel hose clamps sufficiently.

INION3 1d3 NV HO4 SNOILNVI3IYd



COMPONENT PARTS LOCATION

COMPONENT PARTS LOCATION

9 Fuel pump
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it 80
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.mw
2
3 g
QD o
rm.D.
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Injector

Air temperature sensor

Air regulator
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Sensors & Switches

Electronic Fuel Injection @ Cylinder head temperature @@@
(E.F.L) System sensor US.A. Injector
Throttle valve switch model @@@)

® gfg“;:g“ switch (ON, START EF.L Fuel injection 2@

@ Air flow meter Input :‘:;tmﬂ Output :::;t;c;le&:a tio ::;:I pump @ @

@ Exhaust gas sensor (U.S.A. models) E.C feed y

(® Battery voltage (EC.U) ee ba;:k

(@ Ignition coil (O terminal) contro Cax;a«ia Exhaust gas

(8) Air temperature sensor mode. sensor ®

(9) Altitude switch (U.S.A. models) monitor lamp

. Injector 5> Intake

Fuel flow system Fuel tank D Electric fuel pump D Fuel damper E:} Fuel filter D Pressure regulator

D Cold start valve Q manifold

(Y Throttle chamber iy}

Air flow system Air cleaner E> Air flow meter Q> Air regulator Q Intake manifold

Car model U.S.A. models Canada models

Air induction .. .

system - e Air induction valve e E.ALL tube

Spark plug :

switch control e Vacuum switch o Neutral switch (M/T model) o Inhibitor switch (A/T models) e Clutch switch (M/T model)
Exhaust system
emission T
control Spark timing e Thermal vacuum valve (T.V.V.) e Water temperature switch e Inhibitor switch (A/T model) —_
system control system ® Vacuum switching valve e Neutral switch (M/T model)

e E.G.R. control valve (V.C. control)

e E.G.R. control valve

N ¢ Thermal vacuum valve (3-port wax type) e Thermal vacuum valve (2-port type)
control system o BET valis

Catalytic . . .

converter ® 3-way catalytic converter e Oxidation catalytic converter

Evaporative emission

control system

Fuel tank > Fuel check valve ) Canister [ Engine

Crankcase ventilation

control system

Positive crankcase ventilation (P.C.V.) valve

14VHO W31SAS TOHLNOD NOISSINI ANV 3INION3
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ENGINE AND EMISSION CONTROL SYSTEM DIAGRAM A

ENGINE AND EMISSION CONTROL SYSTEM DIAGRAM A

—=—— Fuelline
I Vacuum line
e [nput signal
e Output signal =
‘ [ Fuel tank J/)\
N vl

o Fuel damper

JJ s

Fuel filter
Pressure regulator L
=

Cyl.indel’ Ini 'ﬁctot
head
temperature

sensor
______ - -
\

Idle speed
adjusting screw

Throttle valve
switch

Air temperature
sensor

Air regulator

L Exhaust gas sensor
(U.S.A. models)

l_—é ®

Battery J — {
\;

Control unit

AN Ignition switch

A\ N

Fuel pump xelayx \ Ignition coil

SEF346A
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F.I.C.D. system

Flame arrester

lnjector—\

Air cleaner

LN )} [ ™~
\ —+ - )
Exhaust manifold \ Rmlls s |
1 A ]
! 1 A\
________ S i
[+) H
Exhaust gas sensor / i H
(U.S.A. models) Nt
V] -
[¢) 0 - /4 \ .
: Water temperature switch
Throttle chamber
Battery «——m——————
@ /
1
4 \ Air Vacuum switching valve Distributor
4
’ regulator )
] e
4 (TRl T
= .
/ = Radiator
P.C.V. valve )
Cylinder head temperature sensor / \l\\\\\\\\ ATTIH 11111 LIUA AR AR LR R Y
V4 V4 J L7 2L LLL.
[ N1 [}
X2 2
/ 1 N1 2
V.C. valve / :
NS 2% \ Y N
= N
N
Vacuum switch
1]

I Carbon canister

il h

[Ty i
e— iaixrmster purge Control unit
IS Intake manifold vacuum Ignition coil

¥ZZZZ73 Ported vacuum (E.G.R. & canister)
SSSSSS Ported vacuum (Distributor)
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F.I.C.D. system

Flame arrester

lnjector—\

——4

- “th
Exhaust manifold \ IFalt ||
: Mﬂ (K :
! i
________ -
P2
LIt a
e
S Throttle chamber
E.A.L tube
= \
= gy | - 7 w,
\—Ai.r regulator
/4
5
5
%
P.C.V. valve /4
Cylinder head temperature sensor g
/\I SOAONSNANNNANNN S N NNSNSSN SANNN NSNS SN NSNS OSOAONNNSNNNNN
//l/ 2L Ll //,//// Z 2Ll
I i NN
/ 4
V.C. valve Z /4
”
- ]
Vacuum switch ‘ Thermal vacuum valve

B.P.T. valve

/Intake manifold

WASIIIIIIIIS
B OO GO

Carbon canister

gl

Cansiter purge
Air

[ZeYe%ava%a%|

 I—

S Intake manifold vacuum

Ported vacuum (E.G.R. & canister)
Ssssyy Ported vacuum (Distributor)

Ignition coil

Control unit
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ENGINE AND EMISSION CONTROL SYSTEM DIAGRAM B

ENGINE AND EMISSION CONTROL SYSTEM DIAGRAM B

U.S.A. MODELS

Throttle chamber
Intake manifold
Thermal vacuum valve

Air regulator

Air pipe
Water
temperature switch

Vacuum switching valve

Vacuum switch

A i

|
thdi:attorX *
,%
|

’ § Catalytic converter
Muffler
‘*{]’ ™Mt ¥'1-ﬁ

“*-u\___fu--\__-l "

Idle adjusting screw unit Exhaust gas sensor NN Intake manifold vacuum

\Distributor Ported vacuum (Distributor)
Ported vacuum (E.G.R. & canister)
2 EXXXZ3 Canister purge

BRI C—/ Air

Canister

Fuel tank vapor vent line » Nig:)gen tt:xide, carbon monoxide,
nydrocarbon

Carbon dioxide gas, water

SEC114A
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DIAGNOSTIC PROCEDURE FOR PROBLEMS

CANADA MODELS

. Vacuum control valve
Intake manifold Thermal vacuum valve
Throttle chamber
E.G.R. valve
Air regulator
3 \ o
<4 B.P. tube
: 3.
2) S
; ZZ 4 1 ;
Y X |
4 g L Y ! :
11 3 5 | |
1 [ |
1% iy % |
72727 VAVAY AT
/ / \ o : | ~—B.P.T. valve
[N |
ir pipe— 1! I
Alrplpe ’ N .— —— ———— —— —— | ll Il
H .- Y- — == - |
| i1)'g % i |
. ; ‘ :
/ L
. \L.\ ; o E.G.R. tube
| H [ : ]
]
é Exhaust manifold Ji
V 7.7
H o
/
i ~ ~ - ¢ ’E:: : -
L] 5 \\\ ’ ““““ & ' "f R
4 T~ P! .__ 585, ~Catalytic converter
7 el S L& Muffler
N 2T S
] ?’?\4"<’:~m—" “-m-—TT e
Idle adjusting screw unit / DSt S lmplh ,51';__5___ _;___.
Distributor ; ,4),"\ —==
g g /i E.A.L tube
D A
bd L _ _ &x7——Air induction valve
& . i
]
A _ T~ Air clearer
Fuel tank vapor vent line
Ported vacuum (Distributor) 1 Air T Excess air
Ported vacuum (E.G.R. & canister) Canister purge Carbon monoxide, hydrocarbon
. purg
Carbon dioxide gas, water
SEC115A

DIAGNOSTIC PROCEDURE FOR PROBLEMS

DIAGNOSIS

INTERMITTENT PROBLEM

DIAGNOSTIC CHARTS CANNOT
BE USED TO DIAGNOSE INTER-
MITTENT FAILURES. This is because
many intermittent problems are
caused at electrical connections, and if
intermittent problems are not correct-
ed, unnecessary component replace-

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

EF & EC-9

CAUTION:

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




DIAGNOSTIC PROCEDURE FOR PROBLEMS

DIAGNOSTIC PROCEDURE
DRIVEABILITY

v

1. Inspect engine and E.F 1. system for air leaks, etc. NG. »  Locate air leak and repair.
OK.
y
2. Perform ignition oscilloscope check and Correct, repair or replace components as follows:
spark plug switching control system check. o Distributor cap
® Rotor
OK. NG. ® Secondary wires
> ® Spark plugs
® Ignition coil
y ® Vacuum switch
3. Check ignition timing, idle RPM and throttle valve
switch.
OX. [NG. »  Adjust to specifications.
, |
4. Check exhaust gas sensor and circuit, N.G. »  Repair or replace components as necessary.
OK.
A
5. Check idle CO%. NS »{ Adjust to specifications.
oK. |
A 4
6. Perform driveability check. OK. » END
N.G.
Y
7. Clean injectors.
y
NG.

8. Perform complete Electric Fuel Injection test.

OX.

»|  Repair or replace components as necessary.

A

NG.

9. Check idle CO% and idle RPM.
OX.

\ 4

Adjust to specifications.

«

10. Air flow meter check CO%. Below

See Table B.
Above

y
11. Perform driveability test.

Replace air flow meter.

EF & EC-10



DIAGNOSTIC PROCEDURE FOR PROBLEMS

IMPROPER IDLING

v |

1. Inspect engine and E.F 1. system for air leaks. NG. »| Locate air leak and repair.
0K
A
2. Perform ignition oscilloscope check and Repair or replace components as follows:
spark plug switching control system check. ® Distributor cap
O.K. N.G' ® Rotor
> ® Secondary wires
® Spark plugs
® Ignition coil
® Vacuum switch
| — |
3. Perform complete Electric Fuel Injection test. — Repair or replace components as necessary.
OK.
v ‘ |
4. Check exhaust gas sensor, NG. » Repair or replace components as necessary.
OK.
5. Ch.eck ignition timing, idle RPM and throttle valve N.G. Adjust to specifications.
switch.
0.K.
A
6. Check idle CO%. | NG »  Adjust to specifications.
OK. ]
: Adjustable Not adjustable
7. Clean injectors.
Y

END

EF & EC-11
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DIAGNOSTIC PROCEDURE FOR PROBLEMS

ENGINE STARTABILITY

v

1. Inspect engine and E.F I. system for air leaks, etc. NG. »| Locate air leak and repair,
oK.
v
2. Check battery and charging system for battery. NG. »{ Correct, repair or replace components as applicable.
0X.
v.
3. Check starting system. NG. »| Repair or replace parts and circuits as necessary.
oK. |
. N.G
4. Check fuel. — »|  Supply fuel or change to the recommended fuel.
OK. |
v I
5. Perform ignition oscilloscope check and Correct or replace the following parts as applicable.
spark plug switching control system check. ® Distributor cap
0K [NG. ® Rotor '
> ® Secondary wires
® Spark plugs
® Ignition coil
® Vacuum switch
® Clutch switch and neutral switch (M/T)
® Inhibitor switch (A/T)
A 4
6. Perform complete Electric Fuel Injection test. N.G. »| Repair or replace components as necessary.
0.K.
v |
7. Perform startability test. NG. »| 8. Check idle CO% and adjust it if necessary.
oK.
A 4
END

EF & EC-12




DIAGNOSTIC PROCEDURE FOR

PROBLEMS

ENGINE STALL

|
A 4

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

|

N.G.

v

Locate air leak and repair.

OK.

d
A

|

Repair or replace components as necessary.

Adjust to specifications.

Adjust to specifications.

2. Perform complete Electric Fuel Injection test. NG. >
O.K.
A 4
3. Check idle RPM. | NC: R
O.K.
V:
4. Check dash pot for A/T. NG. >
« 0.K. l
A 4
NG.

5. Check fuel shut-off system.

oK.

&

Repair or replace components as necessary.

<
&
<

Y

6. Check exhaust gas sensor and circuit.

N.G.

oK.

A 4

7. Clean injectors.

END

A 4

Repair or replace components as necessary.

EF & EC-13




DIAGNOSTIC PROCEDURE FOR PROBLEMS

DIAGNOSTIC STEPS
FOR DRIVEABILITY

1. Inspect engine and E.F.I. system
for leaks.

(1) Check clamps at all air intake
components.

(2) Check vacuum hoses for leakage.
(3) Check air cleaner filter for clog-
ging.

(4) Visually inspect for leaks at the
following:

e Engine oil dipstick

Intake manifold gasket

Valve rocker cover

E.G.R. valve gasket

Qil filler cap

Air intake hoses and duct

P.C.V. valve

I.A.S. unit

Vacuum control valve

e E.AL valve and hose

(5) Check E.G.R. walve seat and
operation.

(6) Check air regulator operation.

2. Perform ignition oscilloscope test.
(1) Warm engine to operating temper-
ature.

(2) Check ignition system for un-
usually high or low firing voltage.

(3) If firing voltage is abnormal,
determine cause and repair.

(4) Check spark plug switching con-
trol system. Refer to EC section.

3. Check ignition timing, idle rpm
and throttle valve switch.

(1) Checking and adjusting ignition
timing.

Checks and adjustments are made

with the air conditioning compressor
“OFF”,

a) Verify that the engine is still at
operating temperature.

b) Rev the engine to 4,000 rpm two or
three times under no-load, then
allow it to run at idle speed for one
minute.

c) Check idle speed

M/T:
750100 rpm
AlT:
700+100 (in “D”* position)

If necessary, adjust to the specified
rpm by turning the idle speed
adjusting screw.

SMA263

d) Disconnect distributor vacuum hose
from distributor vacuum controller,
and plug hose with proper plug.
Then, check ignition timing with a
timing light.

8°+2° B.T.D.C.

Adjust as necessary.

(2) Check throttle valve switch adjust-

ment.

a) Disconnect the throttle valve switch
harness connector from the throttle
switch body.

b) Connect an ohmmeter between
terminals 29 and 30, make sure
continuity exists.

¢) Increase engine speed (M/T in
Neutral, A/T in “N” or “P” posi-
tion). The ohmmeter should show
continuity until the idling speed +
150450 rpm, and at that point the
circuit should break and cause the
ohmmeter to indicate and open
circuit. If incorrect, adjust as
follows:

1) Hold engine speed at the idling
speed + 150 rpm by manually
opening the throttle.

Iimportant: Do not use the idle
speed screw,

2) Loosen the throttle switch mount-
ing screws and turn the switch body
until the ohmmeter shows a closed
circuit.

EF & EC-14

3) Slowly rotate the switch counter-
clockwise until the ohmmeter indi-
cates an open circuit; at that exact
point, tighten the mounting screws.

4) Recheck the adjustment.

5) Reset idle speed if necessary.

4. Check exhaust gas sensor. (Refer

to MA and EC sections.)

(1) Verify that the engine is still at

operating temperature.

(2) Run engine at about 2,000 rpm

for about 2 minutes under no-load.

(3) Make sure that inspection lamp on

control unit goes on and off more than

5 times during 10 seconds. If not,

perform the following test.

(4) Check exhaust gas sensor harness.

a) Turn off engine and disconnect
battery ground cable.

b) Disconnect E.F.I. 35-pin connector
from control unit.

c) Disconnect exhaust gas sensor
harness connector and connect
terminal for exhaust gas sensor to
ground with a jumper wire.

SEC463

d) Check for continuity between ter-
minal NO. 31 of E.F.I. 35-pin con-
nector and ground metal on car
body.

Continuity exists . ....... OK.
Continuity does not exist . . . N.G.

SEF160




DIAGNOSTIC PROCEDURE FOR PROBLEMS

If N.G., correct or replace E.F.I.
harness.

(5) Check E.F.IL control unit.
. Start engine and check inspection

lamp on control unit for the following

conditions.

SEC801

Harness connector of
exhaust gas sensor

Inspection lamp

@ Disconnected

Does not glow

® Grounded Glows

If 0.K., replace exhaust gas sensor.
If N.G., replace control unit.

5. Check idle CO%.

The checking or adjustment of idle
CO% requires the use of a CO meter. It
is essential that the meter be fully
warmed up and calibrated before any
adjustment is made.

(1) Verify that the engine is at
operating temperature,

(2) With the hood open, run the
engine at 2,000 rpm for 2 minutes at
no-load, to stabilize its condition.

(3) Turn the ignition switch to the
“OFF” position.

(4) Disconnect the throttle valve
switch harness connector,

(5) Connect a lead wire, as shown
between terminals No. 24 and No. 30
of the throttle valve switch harness
connector.

(6) Disconnect exhaust gas sensor har-
ness connector (U.S.A. model only).
(7) Rev. the engine to 4,000 rpm 2 or
3 times under no-load, finally, allow it
to run at idle speed for one minute.
(8) Reset idle speed to the specified
speed.

(9) Check CO% at the applicable
altitude as per Table A, Column 1, and
if necessary, adjust to the specified

point at the applicable altitude as per
Table A, Column 2. The CO% adjust-
ment is made by turning the air by-
pass screw on the air-flow meter.

On models equipped with altitude
switch, disconnect. altitude switch
harness connector before checking idle
CO0%.

On Canada models, disconnect air
induction hose from air pipe and
install cap on air pipe.

SECA465

Lead wire

Table A
Check idle CO%
ithout full enrich: t
; Check idle CO% Adjust idle CO% (Withou enrichment)
Altitude N . Column 3
(f0) (full enrichment) | (full enrichment) :
m Column 1 Column 2 US.A. Canada
model model
0-600 (0 - 2,000) 23-6.0 4.0 02-1.9 1.0-3.5
600- 1,200 ] ]
(2,000 - 4,000) 3.5-88 6.1 0.6-4.0 2.2-5.3
1,200- 1,800 ] ]
(4,000 - 6,000) 4.7-9.5 8.2 1.1-5.3 3.7-7.2
Above
1,800 (6,000) 6.4-10.5 8.7 19-5.8 47-8.2

(10) Stop engine, remove the lead
wire and reconnect the throttle valve

EF & EC-15

switch harness to the throttle valve
switch.



DIAGNOSTIC PROCEDURE FOR PROBLEMS

(11) Check the idle speed. Readjust
to the specified speed.

(12) Recheck to verify that CO% is
still within specifications (see Table A,
Column 3).

After rechecking CO%, reconnect
exhaust gas sensor harness connector
(if so equipped).

6. Perform driveability test.

(1) Evaluate effectiveness of adjust-
ments by driving vehicle.

(2) If unsatisfactory, proceed to step
7.

7. Clean injectors.

8. Perform complete Electronic Fuel
Injection Test.

(1) Use the Kent-Moore J-25400
E.FI. Analyzer and J-25400-36
Adapter.

(2) Follow procedure in the Datsun
Electronic Fuel Injection Manual,
beginning on page 101.

(3) Repair system as necessary.

9. Check idle CO% and idle rpm.

(1) Follow the procedure from step 5,
operations (1) through (9).

(2) Proceed to step 10.

10. Air flow meter check — confirm
engine temperature — warm up if
necessary.

(1) Check idle CO% and idle rpm.
Follow procedure in step S.

(2) Raise engine speed to 2,000 rpm
under no-load and check CO% as per
Table B.

Table B
Altitude m (ft) | Minimum CO%
0-600
(0 - 2,000) 20
600 - 1,200 31
(2,000 - 4,000) )
1,200 - 1,800 45
(4,000 - 6,000) ’
Above .
1,800 (6,000) 6:3

(3) If CO% is above the specified
point, go to operation.

(4) If CO% is below the specified
point, replace the air flow meter and
adjust idle CO% and rpm per step 5.
(5) Stop engine, remove the lead wire
and reconnect the throttle valve switch
harness to the throttle valve switch.
(6) Recheck the idle speed, adjust to
the specified speed.

(7) Recheck to verify that CO% is still
within specifications (see Table A,
Column 3),

After rechecking CO%, reconnect
exhaust gas sensor harness connector
{if so equipped).

11. Perform driveability test.
Re-evaluate vehicle performance.

DIAGNOSTIC STEPS FOR
IMPROPER IDLING

1. Inspect engine and E.F.I. system
for leaks.
2. Perform ignition oscilloscope test.
3. Perform complete Electric Fuel
Injection Test.
4. Check exhaust gas sensor. (For
U.S.A. model only)
5. Check ignition timing, idle rpm
and throttle valve switch.
6. Check idle CO%.
7. Clean injectors.

Refer to DIAGNOSTIC STEPS
FOR DRIVEABILITY on the inspec-
tion procedure of each item.

ENGINE STARTABILITY

1. Inspect engine and E.F.I. system
for leaks.

Refer to DIAGNOSTIC STEPS
FOR DRIVEABILITY.
2. Check battery and charging sys-
tem for battery.
(1) Check battery voltage.
(2) If poor battery voltage, check
charging system for battery.
® Alternator
® Voltage regulator
® Others

Refer to EL section.
3. Check starting system.
(1) Check starter operation.
(2) If it does not operate, check the
following:

EF & EC-16

Starter

Ignition relay

Ignition switch

Others

Refer to EL section.

4. Check fuel.

(1) Check fuel level.

If low or empty, add fuel.

(2) Check fuel octane rating.
If not proper, change to the recom-
mended gasoline.
5. Perform ignition oscilloscope test.
Refer to DIAGNOSTIC STEPS
FOR DRIVEABILITY.
6. Perform complete Electric Fuel
Injection test.
Refer to DIAGNOSTIC STEPS
FOR DRIVEABILITY.
7. Perform startability test.
(1) Start engine with the recommend-
ed starting procedure.
(2) If engine does not start, proceed
to step 8.
8. Check and adjust idle CO%.
Check idle CO%. Follow the pro-
cedure from step 5, operations (1)
through (9) in DIAGNOSTIC STEPS
FOR DRIVEABILITY.

ENGINE STALL

1. Perform complete Electric Fuel
Injection test.

Refer to DIAGNOSTIC STEPS
FOR DRIVEABILITY.

2. Check idle rpm.

Check idle rpm. Follow the pro-
cedure from step 3<(1), operations
a) through c) in DIAGNOSTIC STEPS
FOR DRIVEABILITY.

3. Check fuel shut-off system.

(1) Check engine speed signal. (igni-
tion coil-trigger input transmitted to
E.C.U. from ignition coil) ,



DIAGNOSTIC PROCEDURE FOR PROBLEMS

(2) Check cylinder head temperature

sensor.

@ Check circuits and system with the
Kent-Moore J-25400 E.F.1. Analyz-
er and J-25400-36 Adapters.

(Refer to DIAGNOSTIC STEPS
FOR DRIVEABILITY.)
® Check component as follows:

CYLINDER HEAD SENSOR
CHARACTERISTIC CURVE

30 \
20 S S
\ 7.0 to 11.4 k2 at —10°C (14°F)
10 \1\{
8
e TN
o
84 2.1 to 2.9 k2 at 20°C
s3 = (68°P)]
82
o 0.68 to 1 00 k2
= N at 50°C (122°F
0.8 I
0.6
03 AN
0.2 P
0.1
0.08
0.06
-30-20 0 20 40 60 80

(-22)(-4)(32) (68) (104)(140)(176)
Temperature °C (°F)

EF334A
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4. Check exhaust gas sensor and
circuit. (For U.S.A. model only)

Refer to DIAGNOSTIC STEPS
FOR DRIVEABILITY.
5. Clean injectors.
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EFI SYSTEM OPERATION

FUEL INJECTION
CONTROL

The fuel injectors are electrically
connected, in parallel, in the control
unit. All injectors receive the injection
signal from the control unit at the
same time. Therefore, injection is
made independently of the engine
stroke cycle (intake, combustion, and
exhaust). In the four-cylinder engine,

injection is made once every revolu-
tion of the engine, triggered by the
ignition coil.

Fuel in this EFI system is not
injected directly into the cylinder, but
is injected into the intake port. There-
fore, the air-fuel mixture is drawn into
the cylinder when the intake valve
opens to start the intake stroke.

SIGNALS FOR
CONTROL UNIT

An electrical signal from each sen-
sor is introduced into the control unit
for computation. The open-valve time
period of the injector is controlled by
the duration of the pulse computed in
the control unit.

Temperature of engine

R 3

CYLINDER HEAD TEMPERATURE SENSOR

Opening of
throttle valve

THROTTLE VALVE
SWITCH

IGNITION SWITCH
“START"” POSITION

Engine rpm H

IGNITION COIL

Starting
operation

AIR TEMPERATURE Temperature of
NEGATIVE i
NEGATIVE SENSOR H intake air
Quantity of AIR FLOW EXHAUST GAS Density of oxygen in
intake air METER SENSOR exhaust gas

INJECTOR

SEFA484A

FUEL FLOW SYSTEM

Fuel is drawn from the fuel tank
into the fuel pump, from which it is
discharged under pressure. As it flows
through the mechanical fuel damper,
pulsation in the fuel flow is damped.
Then, the fuel is filtered in the fuel
filter, goes through the fuel line, and is
injected into the intake port.

Surplus fuel is led through the pres-
sure regulator and is returned to the
fuel tank. The pressure regulator con-
trols the injection pressure in such a
manner that the pressure difference
between the fuel pressure and the
intake manifold vacuum is always
250.1 kPa (2.55 kg/em?, 36.3 psi).

......

. iz
(— I G I}L'i_'
Fuel filter
Pressure regulator )
Injector : Intake manifold
e S :
1 =

.....

SEF736
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EFlI SYSTEM OPERATION

FUEL PUMP

Normal flow

<= = = = = Relief valve actuated due to
clogged discharge line

The fuel pump is a wet type pump
where the vane rollers are directly
coupled to a motor which is filled with
fuel.

EF252A

Outlet

A relief valve in the pump is de-
signed to open when the pressure in
the fuel line rises over 294 to 441 kPa
(3.0 to 4.5 kg/cm2, 43 to 64 psi) due

Motor to malfunction in the pressure system.
The check valve prevents abrupt
drop of pressure in the fuel pipe when
SEF664 stopping the engine.
Fuel pump circuit
Fuel pump relay
Ignition
switch Fuel pump
: ol
ic mil
ST
_E——f"ﬂ‘ﬂ“ @
@ = E.C.U.
From @
ignition coil © > ®
(Ignition signal)
Battery
SEF339A
‘Fuel pump operation
) Ignition switch Fuel pump . Fuel pump
' - . Engine speed
position operation relay state
ON Operates for a Stops ON for a few
few seconds seconds
START Operates Cranking speed ON
Stops Below 50 rpm OFE
ON
Operates Above 50 rpm ON

EF & EC-19




EFlI SYSTEM OPERATION

FUEL DAMPER

Air chamber-\ Sja

Diaphragm

Fuel Fuel
chamber outlet

["’ ........ ‘
Fuel inlet

SEF097

The fuel damper acts like a shock
absorber in fuel flow discharged from
the fuel pump. There are not adjust-
ments on this damper.

Change in the pump discharge pres-
sure is monitored by the diaphragm
and spring, which vary the volume of
the fuel chamber.

FUEL FILTER

PRESSURE REGULATOR

To intake manifold

Air chamber
Diaphragm

Fuel inlet

SEF100

excessive fuel to return to the fuel
tank through the return side port. This
constant differential pressure provides
optimum fuel injection in every mode
of engine operation.

The pressure regulator controls the
pressure of fuel so that a pressure dif-
ference of 250.1 kPa (2.55 kg/cm?,
36.3 psi) can be maintained between
the fuel pressure and intake manifold
vacuum. The pressure regulator is
divided into the air chamber and fuel
chamber by the diaphragm. Intake
manifold vacuum is introduced into
the air chamber, thereby keeping dif-
ferential pressure constant causing

kPa (kg/cm?, psi)
196 w_u—\_
(2.0 Fuel pressure
Al 11
51 98] 250.1kPa
8 '(1.05r (255 kg/em?, 36.3 psi)
& 141 A tmospheric
gn ol ressure Time—
S _og Full  Manifold
(-1.0,+1dling throttle  yacuum
-14)
EF258A
INJECTOR

The injector receives the pulse sig-
nal from the control unit, and injects
the fuel toward the intake valve in the
cylinder head.

4 Fuelinlet

EF256A

The fuel filter is placed between the
fuel damper and the injector, and is
used to remove foreign matter in the
fuel. Water in the fuel is collected at
the bottom of the filter casing.

Needle valve

Return spring

Magnet coil

Electric terminal

SEF098

The injector operates on the sole-
noid valve principle. When an electric
signal is applied to the coil built into
the injector, the plunger is pulled into
the solenoid, thereby opening the
needle valve for fuel injection. The
quantity of injected fuel is in propor-
tion to the duration of the pulse ap-
plied from the control unit.

EF & EC-20

SEF099

Injector lower rubber insulator
Injector lower holder

Injector upper rubber insulator
Injector upper holder

Injector

DB W N -



EFl SYSTEM OPERATION

AIR FLOW SYSTEM

AIR FLOW METER

The air flow meter measures the
quantity of intake air, and sends a sig-
nal to the control unit so that the base
pulse width can be determined for cor-
rect fuel injection by the injector. The
air flow meter is provided with a flap
in the air passage. As the air flows
through the passage, the flap rotates
and its angle of rotation electronically
signals the control unit.

During idling operation when the

amount of intake air is extremely
small, the air flows parallel with the
flap through the by-pass port so that
the specified intake air flow can be
provided correctly.

An air temperature sensor is install-
ed in the air passage.

The by-pass port has the air by-pass
screw which regulates the idle mixture
ratio.

Adjusting the idle mixture should
be performed only when it is neces-
sary.

Refer to Section EC for adjusting
the idle mixture.

‘Case _ pamper chamber Ro

To intake manifold (

To EFI harness

Damper plate

Potentiometer Ro
U

Rio

Air temperature @

sensor

Terminal number

A bimetal and a heater are built
into the air regulator. When the igni-
tion switch is turned to the “START”
position or engine running, electric
current flows through the heater, and
the bimetal, as it is heated by the
heater, begins to move and closes the
air passage in a few minutes. The air
passage remains closed until the engine
is stopped and the bimetal tempera-
ture drops to below 80°C (176°F).

COLD

SEF667

AIR REGULATOR

The air regulator by-passes the
throttle valve to control the quantity
of air for increasing the engine idling
speed when starting the engine at a
bimetal temperature of below 80°C
(176°F).

Air outlet

Shutter
Air inlet —Sleeve
X .
- _»Au outlet
~Heater
° 2.’ r' °ll =
r Electric
Bimetal terminal
SEF101
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1 Bimetal
2 Shutter
3 Heater
EF253A
THROTTLE CHAMBER
O (@)
(@)
SEF737

The throttle chamber, located be-
tween the air flow meter and the
intake manifold, is equipped with a
valve. This valve controls the intake air
flow in response to accelerator pedal
movement. The rotary shaft of this
valve is connected to the throttle valve
switch.




EFI SYSTEM OPERATION

ELECTRICAL SIGNAL
SYSTEM

CYLINDER HEAD
TEMPERATURE SENSOR

The cylinder head temperature sen-
sor, built into the cylinder head, moni-
tors change in cylinder head tempera-
ture and transmits a signal to increase
the pulse duration during the warm-up
period.

The temperature sensing unit em-
ploys a thermistor which is very sensi-
tive in the low temperature range.

The electrical resistance of the ther-
mistor decreases in response to the

temperature rise.

AIR TEMPERATURE SENSOR

The air temperature sensor, built
into the air flow meter, monitors
change in the intake air temperature
and transmits a signal for the fuel
enrichment to change the pulse dura-
tion,

The temperature sensing unit em-
ploys a thermistor which is very sensi-
tive in the low temperature range.

The electrical resistance of the ther-
mistor decreases in response to air
temperature rise.

Cylinder head
temperature sensor

Resistance k2

Air temperature
sensor

Cylinder head and

air temperature sensor
characteristic curve

\

20 :
\ ‘7.0 - 11.4 k2 at —10°C (14°F)
:& |

103N

6

O
g N 2.1 2.9kn]at20C—
2

‘ | (618°F)’
N 0.68 - 1.00 k2
R\t 50°C (122°F)

© © o990
N WS O\

[=3=X;

oo
O\ Q0 =

-30 -20 0 20 40 60 80
(-22)(-4)(32) (68) (104)(140)(176)

Temperature oc (°F) ]
SEF738

EXHAUST GAS SENSOR
(U.S.A. models)

The exhaust gas sensor produces an
electromotive force depending.on air-
fuel mixture ratio.

The electromotive for~e varies di-
rectly with the density « ‘xygen-in
exhaust gases which is bui.ed at the
theoretically determined air-fuel ratio
of the mixture; electromotive force
increases when there is a richer mix-
ture, and electromotive force decreases
when there is a lean mixture.

The electromotive force is trans-
mitted to the control unit by means of

a signal which activates the control
unit in order to provide the optimum
amount of fuel injection.

SEF347A
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THROTTLE VALVE SWITCH

The throttle valve switch is attach-
ed to the throttle chamber and ac-
tuates in response to accelerator pedal
movement. This switch has two sets
of contact points. One set monitors
the idle position and the other set
monitors full throttle position.

Idle—/

contact

Full throttle
contact

SEF108

Idle contact

The idle contact closes when the
throttle valve is positioned at idle and
opens when it is at any other position.
The idle contact compensates for after
idle enrichment, and sends the fuel
shut-off signal.

Full throttle contact

The full throttle contact closes only
when the throttle valve is positioned at
full throttle (more than 35 degree
opening of the throttle valve). The
contact is open while the throttle valve
is at any other position.

The full contact compensates for
enrichment in full throttle.

FUEL SHUT-OFF

Fuel shut-off is accomplished dur-
ing deceleration when the engine does
not require fuel.

The graph below shows the fuel
shut-off range.
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Automatic transmission models
. a9 Fuel is shut off; and fuel is injected
Deceleration from zone “A . e
3,000 again in zone
g 2600 . Fuel is shut off; and fuel is injected
& ® Deceleration from zone “B” .. s
o 2,200 again in zone “C”.
Q
3 1,800 Deceleration from zone “C” Fuel is not shut off.
g 400 E d f
[~ l, i i i . . [Tall)
sl _neine rpm Increased in order o Fuel is not shut off in zones “C
1,000 © €, "B, and “A". and “B”; in zone “A”, fuel is shut
’ (Idle switch ON, downhill driving, off ’ ’
Cylinder head temperature etc.) )
at 80°C (176°F) SEF687A

Manual transmission models

U.S.A. models
2,800 Fuel is shut off at 4 injectors in zone
Zone B “B” and fuel is injected from 2
2,600 . one Deceleration from zone “A” injectors again in zone ¢ E”. Afterward,
Zone C fuel is injected from 4 injectors in
g 2,200 [JzoneD zone “E”.
g 1800 Zone E Fuel is shut off at 2 injectors and fuel
& 1,400 Deceleration from zone “C” is injected from 4 injectors in zone
.g “E9,.
& 1,000
= Fuel is shut off at 2 injectors and fuel
Deceleration from zone “D” is injected from 4 injectors in zone
Cylinder head “Eg»
temperature at 80°C (176°F)
SEFe77A Deceleration from zone “E” Fuel is not shut off.
Canada models
3,000 . : s es .
® Deceleration from zone “A” F-uel is s‘l‘m’t, off; and fuel is injected again
2,600 in zone “C”.
£
2’2 0 . . PRI .
E‘ 0 Deceleration from zone “Bi” Fuel is s‘l‘ngi off; and fuel is injected again
g‘ 1,800 n zone .
4 . (13 ”» .
_Eb 1,400 Deceleration from zone “B2 Fuel is not shut off.
. 1,000 é Deceleration from zone “C” Fuel is not shut off.
Cylinder head temperature Engine rpm increased in order
at 80°C (176°F) SEF741 of “C”, “B2”, “B1” and “A” Fuel is not shut off in zones “C”, “B2”
3 .3 . H ?
(Idle switch ON, downhill and “B1”’;in zone “A”, fuel is shut off.
driving, etc.)

EF & EC-23
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CONTROL UNIT

EF323A

WARNING:

This E.C.U. must be installed on a
1983 model only. If used on other
models, the E.C.U. will be damaged.

The control unit is connected to
the EFI harness by means of a multi-
connector, and the EFI harness is
connected to other sensors.

The essential role of the control
unit is to generate a pulse. Upon re-
ceiving an electrical signal from each
sensor, the control unit generates a
pulse whose duration (injector open-
valve time period) is controlled to
provide an optimum quantity of fuel
according to the engine characteristics.

The control unit consists mainly of
three integrated circuits formed on the
printed circuit board. This construc-
tion provides superior control unit
reliability.

WARNING:

If your car is equipped with elec-
tronic controls, use of a transmit-
ter, such as a radio transmitter (but
not a receiver, such as a radio) may
interfere with unshielded electronic
controls and cause them to mal-
function. Car manufacturers do not
necessarily use electronic controls
in the same ways or for the same
operations. Examples of vehicle
functions which may involve elec-
tronic controls include fuel delivery
systems, engine timing, brakes,
emission control and cruise control.
Definite information regarding the
type of electronic controls in your
car can only be obtained from the
manufacturer.  Consult  your
NISSAN/DATSUN dealer regarding
the need for madifications to your
car's electronic controls before in-
stallation or use of a transmitter.

RELAY

EFI relay
The EFI relay serves to activate the

When checking this unit, be sure to  electronic  fuel injection system
follow the procedures outlined in  through the ignition switch.
Electrical System Inspection.
Battery
. . Injector
Fusible link ‘
b el 4 oa Cr] %‘@‘@"
Control unit
| 6 ;S EFI relay =
IG
Ignition switch
SEF352A

EFl HARNESS

One wiring harness is used to con-
nect lines between the control unit
and the related major units.

The 35-pin connector of the EFI
harness is connected to the control
unit at the left dash side, and runs to
the engine compartment. The harness

runs to various units: the air flow
meter, throttle valve switch, air regula-
tor, cylinder head temperature sensor,
exhaust gas sensor (U.S.A. model),
injector, etc.

Battery supplies power to injector
and control unit through fusible link
designed especially for EFI.

N——e e harness

Control unit
Tomain ¢

o

o M)

> Injector No. 4
[} n 1
% Injector No.3  Exhaust

!

o Injector No. 2 (U.S.A.

sensor

Cylinder head
temperature

SEF348A
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HIGH ALTITUDE
EMISSION
CONTROL

DESCRIPTION

In cars operating at high altitudes
where the air is thinner, the mixture
ratio varies and exhaust emission in-
creases. In order to decrease exhaust
emission, an altitude switch has to
be added.

INSTALLATION AND
MODIFICATION PROCEDURE

(1) Be sure to turn ignition switch
off.

(2) Remove instrument lower cover.
(3) Remove bolt securing instrument
to body.

=17 N\ serdion

(4) Attach new bracket to instrument
support with bolt.

SEFB656A

(5) Then, attach altitude switch as-
sembly to bracket by tapping screws.

Z/
Altitude switch SEF567A

(6) Connect the harness connector of
altitude switch to E.F.I. harness con-
nector,

(7) Install instrument lower cover.

(8) Check idle speed. (Refer to MA
section.) Adjust as necessary.

(9) Finally, put a new emission infor-
mation label on the former one.

ALTITUDE SWITCH

This switch is attached to the stay
on the left side of the instrument
panel in the driver’s compartment.
Consisting of a bellows and a micro-
switch, the switch transmits an ON or
OFF signal to the control unit ac-
cording to change in atmospheric pres-
sure.

A
Altitude switch
(N 1/
SEF568A
Classification Atmospheric pressure Altitude switch
“Low” altitude [Approx. Approx. 86.6 kPa (650 mmHg, OFF
1,370 m (4,500 ft) or lower] | 25.59 inHg) or above
“High™ altitude [Approx. Approx. 86.6 kPa (650 mmHg, ON
1,370 m (4,500 ft) or higher] | 25.59 inHg) or below

EF & EC-25



FUEL SYSTEM PRESSURE CHECK

FUEL SYSTEM PRESSURE CHECK

Before disconnecting fuel hose, re-
lease fuel pressure from fuel line for
safety reasons.

RELEASING FUEL PRESSURE

1. Remove relay bracket.

2. Start engine.

3. Disconnect the harness connector
of fuel pump relay while the engine is

running.
EF.I aw—
relay Eﬂég;&i::
Fuel @"f;
pump LeR—
relay 8—

é

| The relays can be distinguished
by the color of harness.

4. After the engine stalls, crank the
engine two or three times.

5. Turn the ignition switch “OFF”,
6. Reconnect the harness connector
of fuel pump relay.

FUEL PRESSURE
CHECK

When reconnecting the lines, always
use new clamps and be sure to position
them correctly.

Use a torque driver to tighten
clamps.

1. Install Pressure Gauge (J 25400-
34) between fuel filter hose and metal
pipe at point shown. For convenience
in later tests, position gauge so that it
can be read from driver’s seat.

Fuel hose from
fuel filter

Tighten clamps securely to

SEF746 prevent fuel leaks.

2. Start engine and read fuel pressure
gauge.
At idling:
Approximately 206 kPa
(2.1 kg/em2, 30 psi)
The moment accelerator pedal
is fully depressed:
Approximately 255 kPa
(2.6 kg/cm2, 37 psi)

EF & EC-26

3. If fuel pressure is not as specified,
replace pressure regulator, and repeat
fuel pressure check.

If below the specified value, check
for clogged or deformed fuel lines, and
if necessary, replace fuel pump as an
assembly or check valve.

4. Connect variable vacuum source,
J-23738 or equivalent to fuel regula-
tor. Disconnect fuel pressure regulator
vacuum hose from intake manifold
and attach hose to variable vacuum
source.

5. Jump fuel pump relay harness
connector, LgR and BW.

6. Turn key to “ON”.

7. Observe fuel pressure readings as
vacuum is changed.

Vacuum Fuel pressure
2030
10 /20
0 60
With 0 kPa (0 mmHg, 0 inHg)
vacuum fuel pressure should be
248.1 - 255.0 kPa (2.53 - 2.60
kg/ecm?, 36.0 - 37.0 psi)
SEF675
Vacuum Fuel pressure

20 40
10 50

0 60,

With 16.9 kPa (127 mmHg,
5.00 inHg) vacuum fusl pressure
range is 227.5 - 241.3 kPa
(2.32 - 2.46 kg/cm?, 33.0 -
35.0 psi)

SEF676

Fuel pressure

With 33.9 kPa (2564 mmHg,
10.00 inHg) vacuum fuel
pressure range is 213.8 - 220,7
kPa (2.18 - 2,25 kg/cm?, 31.0
- 32.0 psi)

SEF677




FUEL SYSTEM PRESSURE CHECK

Vacuum Fuel pressure

With 50.8 kPa (381 mmHyg,
15.00 inHg) vacuum fuel
pressure range is 200.1 - 206.9
kPa (2.04 - 2,11 kg/cm?, 29.0
- 30.0 psi)

SEF678

Vacuum Fuel pressure

2 0 40
10 50

0 60

With 67.7 kPa (508 mmHg,
20.00 inHg) vacuum fuel
pressure rangs is 179.5 - 193.2
kPa (1.83 - 1.97 kg/em?, 26.0
- 28.0 psi)

SEF679

EF & EC-27

Fuel pressure must decrease as
vacuum increases. If results are un-
satisfactory, replace pressure regulator.

8. Turn key to “OFF”.

9. Disconnect variable vacuum
source and connect fuel pressure regu-
lator vacuum hose to intake manifold.
10. Reconnect any wires which you
disconnected.
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ELECTRICAL SYSTEM INSPECTION

DESCRIPTION

Electrical system inspection can be
performed by using the EFI ANALY-
ZER (J-25400).

INJECTOR PULSE DISPLAY

Injector pulses are displayed on over-
lay panel as follows:

Printed )
number Display

CAUTION:

a. When checking the electrical system 1 No. 2 injector pulse
with EFI ANALYZER, be sure to + < Injector puis
use the proper adapter harness. 2 No. 1 injector pulse

b. When checking injector circuit with 3 No. 3 injector pulse
EFI ANALYZER, be sure to follow 4 No. 4 iniector pulse
Injector Pulse Display. A P

5 _
6 ~
1 2 5 | FUEL |gATT.| OPEN
PUMP | yoLT.
INJECTORS (34) THROTTLE
SWITCH
ENG. | DIST.
3 4 6 CRANK|PULSE| CLOSED
COLD START SYSTEM PULSE DURATION

WATER TEMP. SENSOR
BATT. VOLTAGE

AIR TEMP. SENSOR

AIR FLOW METER

System Monitor

SEF698A

If the analyzer is not available, use
the following procedures.

PREPARATIONS FOR
INSPECTION

VEHICLE PREPARATIONS

1. Tum ignition switch to “OFF”
position.

CAUTION:

Before disconnecting and connecting
electrical connectors, ensure that igni-
tion switch is in the “OFF" position.

EF & EC-29

2. Disconnect battery ground cable.
3. Disconnect lead wire from “S”
terminal of starter motor.

4. Disconnect cold start valve har-
ness connector,

5. Arrange so that air flow meter
flap can be pushed manually from air
cleaner side. :

6. Disconnect exhaust gas sensor har-
ness connector.

7. Connect EFI harness terminal for
exhaust gas sensor to ground with a
jumper wire.

SEC463

8. Disconnect 35-pin EFI harness
connector from control unit.

CAUTION:

a. Before disconnecting EFI| harness at
35-pin connector, ensure that igni-
tion switch is in the “OFF"” posi-
tion.

b. Be extremely careful not to break

or bend 35-pin when discennecting
terminal.
Do not touch the circuit tester
probe to any unnecessary pin on
the 35-pin connector. Doing so
could cause damage to the circuit
tester.

c. After inspection or replacement,
securely connect E.F.l. harness
connector with control unit, and
then test it to make sure.




ELECTRICAL SYSTEM INSPECTION

THROTTLE VALVE SWITCH TESTS

Test No. 1 Idle contacts

Tester Leads to Pins Notes Should Read
) (=) -
Throttle released Continuity
Ohmmeter
29 30 Throttle depressed No continuity

A I

Ft

If test is O.K., go to Test No. 2,

- If test is not O.K., go to Throttle
Valve Switch Adjustment.

SEF681
' If test is 0.K., go to Test No. 3.
Test No.2 Full throttle contacts If test is not O.K., go to Full Throt-
Tester Leads to Pins Notes Should Read tle Contact Check.
) A Throttle released No continuity
Ohmmeter L
24 30 Full throttle Continuity

L

SEF682
. If test is O.K., go to Throttle Valve
Test No. 3 Insulatio . . !
n test Switch Adjustment.
Tester Leads to Pins Notes Should Read If test is not O.K., go to Compo-
nent Check.
™) -)
Ohmmeter g; Body o2
30 ground
SEF683
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ELECTRICAL SYSTEM INSPECTION

Component check

&@ﬁ'/ - \

|
o N
: (=}
|
SEF154

Connect ohmmeter between engine
and terminals @), @ and @0 . Ohm-
meter reading should be infinite.

If test is O.K., check harness.
If test is not O.K., replace compo-
nent and retest.

THROTTLE VALVE SWITCH
ADJUSTMENT

Dynamic method

1. Disconnect throttle valve switch
connector.

2. Connect ohmmeter between ter-
minals @ and @0, and make sure
continuity exists.

3. Adjust throttle valve switch posi-
tion, with retaining screw, so that idle
switch may be changed from “ON” to
“OFF” when engine speed is about the
idle speed +150 rpm under no load.

Static method

To adjust position of throttle valve
switch with engine off, proceed as fol-
lows:

When clearance “A”  between
throttle valve stopper screw and throt-
tle valve shaft lever is 0.3 mm (0.012
in), adjust throttle valve switch posi-
tion so that idle switch is changed
from “ON” to “OFF”,

If clearance between throttle valve
stopper screw and throttle valve shaft
lever is 0.3 mm (0.012 in), engine
speed will be about the idle speed
+150 rpm.

Clearance A"

0.3 mm (0.012 in) SEF748

EF & EC-31

Changing idle switch from “ON" to
“OFF" corresponds to change from 0
to oo {infinite) ohms in resistance be-
tween terminals @ and 30 .

After the adjustment is complete,
proceed to Full Throttle Contact
Check.

FULL THROTTLE CONTACT
CHECK

1. Disconnect ground cable from
battery.
2. Remove throttle valve switch con-

nector.

3. Connect ohmmeter between ter-
minals @ and 80, and make sure
continuity does not exist.

4. Depress accelerator pedal to
floor. If continuity exists between
terminals @ and @), full throttle
contact is functioning properly.

If test is O.K., go to Insulation
Test.



ELECTRICAL SYSTEM INSPECTION

AIR FLOW METER TESTS

Component check

Test No. 1 Air flow meter resistance

Tester Leads to Pins Notes Should Read

(+) -)

Ohmmeter 100 to 4000

b

33 34

EF482A

SEF689
Measure the resistance between
terminals 89 and ¢9. The standard
If test is O.K., go to Test No. 2. If test is not O.K., perform compo- resistance is 100 to 400 ohms.
nent check. If test is 0.K., check harness.
If test is not O.K., replace compo-
nent.
. . Component check
Test No. 2 Air flow meter resistance
Tester Leads to Pins Notags Should Read
+) (-)
Ohmmeter 200 to 5000
34 35

L

SEF690
Measure the resistance between
terminals @ and . The standard
resistance is 200 to 500 ohms.
If test is 0.K., go to Test No. 3. If test is not O.K., perform compo- If test is O.K., check harness.
nent check. If test is not 0.K., replace compo-

nent.
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ELECTRICAL SYSTEM INSPECTION

Test No. 3 Air flow meter resistance

Tester Leads to Pins

Notes Should Read

) )

Ohmmeter
32 34

Except 0 and o2

b

18 910N ‘W‘ 15 1617 18
b a‘u‘zﬂ_ﬂﬂa‘w‘kﬂ'@'ﬁﬁ'

RSS!

=

If test is O.K., go to Test No. 4.

SEF691

If test is not O.K., perform compo-
nent check.

Component check

EF319A

While sliding flap, measure resist-
ance between terminals @2 and @ . If
resistance is at any value other than 0
and o ohm, air flow meter is normal.

If test is O.K., check harness.
If test is not 0.K., replace compo-
nent.

Test No. 4 Insulation resistance

Tester Leads to Pins Notes Should Read
+) )
Ohmmeter g% Body ool
34 ground
35

b

If test is O.K., go to Test No. 5.

SEF692

If test is not O.K., perform compo-
nent check.

Component check

EF327A

Check insulation resistance between
the air flow meter body and any one
of the terminals G2, 39, @ and 5.
If continuity exists, the air flow meter
is out of order.

If test is O.K., check harness.
If test is not O.K., replace compo-
nent.

Test No. § air flow meter flap.

Fully open the flap by hand to
check that it opens smoothly without
binding. If it doesn’t, it is out of order.

If test is O.K., air flow meter is
O.K.

If test is not O.K., replace air flow
meter,

EF & EC-33




ELECTRICAL SYSTEM INSPECTION

AIR TEMPERATURE SENSOR TESTS

Component check
Test No. 1 Air Temperature Sensor

Tester Leads to Pins Notes Should Read
) (<) Intake air temperature
Ohmmeter 20°C (68°F) or above Below 2.9 k@
% 3 Below 20°C (68°F) 2.1k or above

-

1. Measure the outside air tempera-
SEF772 ture.
2. Measure resistance between termi-
nals @ and @9 of the air flow meter
connector.

If test is O.K., check harness.
If test is not O.K., replace compo-
nent.

If test is O.K., go to Test No. 2. If test is not O.K., perform compo-
nent check.

- Component check
Test No. 2 Insulation Resistance

Tester Leads to Pins Notes ~ Should Read
(+) (=)
Ohmmeter
25 | Body =
ground

Vi —

b

EF485A

ser773  Check insulation resistance between
terminal @9 and air flow meter body.
If test is O.K., air temperature sen- If test is not 0.K., perform compo- If test is O.K., check harness.
sor is O.K. nent check. If test is not O.K., replace compo-
nent.
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ELECTRICAL SYSTEM INSPECTION

CYLINDER HEAD TEMPERATURE SENSOR
TEST

Dip the sensor into water main-

Cylinder head temperature sensor test tained at a temperature of 20°C

0 (¢] 0
Tester Leads to Pins Notes Should Read _(68 F_)’ 80°C (176°F), etc., and read
its resistance.
i 5. 20°C (68°F) or above Below 2.9 k2
I t "
E aaa 14 | B el CHARACTERISTIC CURVE
ground Below 207°C (687'F) 2.1 kQ or above =
30
20 D 1
\\ 7.0 to 11.4 ke at —10°C (14°F)
1030 =
A
6 N i
4 D21 to 2.9 ke at 20°C A
S 3 T 68°F)]
o 2+ - — : Kol
SEF693 g \ 0.68 100100 kgz
2 3 N\at50°C(1227F)
508 \
= 0.6 \kN: —
. . 4 A L
If test is O.K., test is complete. Component check ?)_3 =] | ] N
If test is not O.K., perform compo- 0.2 i | i
nent check. el " Bt N
0.1 ; ‘ | ]
0.08 A \
0.06 .=
-30 -20 O 20 40 60 80
(—22)(-4)(32) (68) (104)(140)(176)
Temperature “C (°F)
EF334A
If test matches curve, sensor is O.K.
Check harness.
— If test does not match ‘curve, re-
place sensor.

EXHAUST GAS SENSOR CIRCUIT TEST (U.S.A. models)

If test is O.K., exhaust gas sensor
circuit is 0.K. For performing com-

Exhaust gas sensor circuit test

Tester Leads to Pins Notes Should Read ponent check, refer to Section EC.
(+) (-) Disconnect exhaust gas sensor
harness connector, and con-
Ohmmeter Body nect EFI harness terminal for 0
31 exhaust gas sensor to ground
Beotna with a jumper wire.

J [ ]_ 2d‘21'hé'zg 4‘251'51'&5‘2_"3@

B B R BB i t SRR PR

SEF694
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ELECTRICAL SYSTEM INSPECTION

CONTROL UNIT GROUND CIRCUIT TESTS

Control unit ground circuit tests

Tester Leads to Pins Notes Should Read
) -)
Ohmmeter lg Body Continuity
;0 ground

b

203D

5 fu

b

S ‘."[..’&ﬁs\,.\z\% R S A R R B RO SR R RRPRI R 00%

'@lﬂl"zfﬁ'm_g'g_”ﬂﬂﬂﬂ IR ¥

1011121314 1516 17 18

A e

=

1 23459

LT RE

RR3RERR :’-‘ak‘" LR 2-, S AR SR SRR

S0 T T T 151 18
m_g L'ﬂ'za 99 30 31 37 33 3¢ | ﬁ

t R B R e R SRS R SR

SEF351A
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If tests are O.K., ground circuits are
O.K. A

If tests are not O.K., check wiring
diagram and harness.



ELECTRICAL SYSTEM INSPECTION

AIR REGULATOR CIRCUIT TESTS

Test No. 1 Air regulator resistance

CHECKING AIR REGULATOR

Tester Leads to Pins Notes Should Read
@ | &
Ohmmeter Body 25 to 9002
21 ground

b

3

5 e 5% .. A
19 20T 2 e 28 e

If test is O.K., go to Test No. 2.
If test is not O.K., check air regula-
tor or fuel pump.

SEF698

Test No. 2 Air regulator and fuel
pump power circuit

1. Connect E.F.I. hamess connector
to E.C.U.
2. Turmn ignition switch to “ON”.
3. Listen for fuel pump operating
sound for a few seconds.
4. If no sound is heard, check
fuel pump relay.

If fuel pump operates, check air
regulator.

EF & EC-37

Air
regulator

1. Starting engine, and pinch rub-
ber hose between throttle chamber
and air regulator.

® Engine speed decreases during
Warm-up. ............. OK.
® Engine speed remains unchanged
afterwarm-up. ......... (08 @

2. Disconnect hoses from both ends
of air regulator, and visually check to
see if air regulator shutter opens.

3. Disconnect electric connector of
air regulator, and check continuity.
Continuity should exist. If not, air
regulator is faulty.

4. Pry air regulator shutter to open
with a flat-blade screwdriver, then
close. If shutter opens and closes
smoothly, it is operating properly.

If test is O.K., check harness.
If test is not O.K., replace compo-
nent and retest.



ELECTRICAL SYSTEM INSPECTION

IGNITION COIL TRIGGER INPUT TEST

Ignition coil trigger input test

Tester Leads to Pins Notes Should Read
+ -
® -) 1. Connect starter motor
Voltmeter §” terminal and battery Pointer deflects.

18 Body ground cable.
2. Ignition “START".

-

If test is O.K., trigger input to con-
trol unit is 0.K.

If test is not O.K., check ignition
coil and wire harness.

SEF705
INJECTOR CIRCUIT TESTS
CAUTION: ) _ Component check
Never turn the selecting switch of the
tester to the “Ohmmeter” or “Am-
meter” position during these tests
as it may burn out the injectors and
circuit,

Test No. 1 Cylinder No. 1

Tester Leads to Pins Notes Should Read
*) -)
1. Connect battery ground
Voltmeter Body cable. Battery voltage
6 ground

SEF679A

If test is O.K., go to Test No. 2. If test is not O.K., go to Compo-

nent Check.

EF & EC-38

1. Disconnect ground cable from
battery.

2. Disconnect electric connectors
from injectors.

3. Check continuity between the
two terminals. Continuity should
exist. If not, injector(s) are faulty.



ELECTRICAL SYSTEM INSPECTION

Test No. 2 Cylinder No. 2

Testor Leads to Pins Notes Should Read
*) (-)
Voltmeter ) Body Battery voltage
ground

SEF680A
If test is 0.K., go to Test No. 3. If test is not O.K., perform compo-
nent check.
Test No. 3 Cylinder No. 3
Tester Leads to Pins Notes Should Read
) -)
Voltmeter Body Battery voltage
5 ground
SEF708
If test is O.K., go to Test No. 4. If test is not 0.K., go to Compo-
nent Check.
Test No. 4 Cylinder No. 4
Tester Leads to Pins Notes , i Should Read
) -)
Voltmeter Body Battery voltage
7 ground*
SEF709
If test is O.K., all injectors are O.K. If test is not 0.K., go to Compo-

nent Check.

EF & EC-39



ELECTRICAL SYSTEM INSPECTION

EFl RELAY AND FUEL PUMP RELAY TESTS CHECKING EFI RELAY AND
FUEL PUMP RELAY

- E.F.I. relay and fuel pump relay to
Test No. 1 EFI relay test (Control unit power input circuit test) which green labels are affixed, are
installed on the relay bracket. They

Testor Leads to Pins Notes Should Read are the same in appearance but can be
) () distinguished by their harness color.
1. Connect battery ground
Voltmeter cable Battery voltage
27 BOdy oy 8, ¢33
ground 2. Ignition “ON”. EFL E‘:g:
—Lg8—
relay B—
‘ Fuel @T——
E pump LoR—
relay 68—
SEF713 /
If test is O.K., EFI relay is O.K. Go If test is not O.K., check EFI relay.
to Test No. 2.
Test No. 2 Fuel pump relay ignition switch to “IG”.
1. Connect E.F.I. harness connector If no sound is heard, go to test No.
to E.C.U. 3. The relays can be distinguished
2. Turn ignition switch to “IG”. by the color of harness, SER230
3. Listen for fuel pump operating
sound for a few seconds after turning
Test No. 3 Fuel pump relay test
Tester Leads to Pins Notes Should Read
8] )
Ohmmeter Except 0 and oo
Body
13 ground SEF703

5618 2(13)
l'zm*mﬂé".ﬂﬂ

SEF343A
If test No. 3 is O.K., check fuel ponent check.
pump and circuit. If test No. 3 is not O.K., go to com-
If fuel pump is O.K., check com- ponent check.

Check terminals Normal condition bﬁx;i:et?r;ui::;sn C:; Zi%ﬁ%
®©-® Continuity —
®-® No continuity Continuity
®-® Continuity No continuity

If E.F.l. relay and fuel pump relay are O.K., check harness.
If fuel pump and harness are O.K., replace control unit.
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REMOVAL AND INSTALLATION

IGNITION START SIGNAL TEST

If test is O.K., ignition start signal

Ignition start signal test is 0.K.

Tester Leads to Pins Notes Should Read If test is not O.K., inspect ignition
) =) 1. Disconnect starter motor coil and harness.
“S” terminal.
Voltmeter Bod 2. Connect battery ground Battery voltage
26 grou3:1d cable.
3. Ignition “START”.

: 36 103 FRLY RN
) g3 33 34 3

SEF715

REMOVAL AND INSTALLATION

INJ ECTOR AND 5. Remove bolts securing fuel pipe 6. Remove screws securing fuel injec-
FUEL PIPE and pressure regulator. tors.

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

Refer to FUEL PRESSURE
CHECK.

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

2. Remove or disconnect the follow- E E E EE

ing parts and connectors. A

o Accelerator wire, é—\% i

o Injector harness connector. % X 7. Remove fuel pipe assembly, by

e V.C. valve hose and air regulator L)) R pulling out fuel pipe, injector and
hoses. SEF119 pressure regulator as an assembly.

e Air regulator and its harness con-
nector.

e Vacuum hose at the fuel pipe con-
nection end.

3. Disconnect fuel feed hose and

fuel return hose from fuel pipe.

Place a rag under fuel pipe to pre-
vent splashing of fuel.

4. Remove vacuum hose connecting
pressure regulator to intake mani-
fold.
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REMOVAL AND INSTALLATION

8. Unfasten hose clamp on fuel in-
jector and remove fuel injector from
fuel pipe.

Place a rag under injector when dis-

connecting fuel pipe to prevent splash-
ing of fuel.

Removal

Braided reinforcement
Soldering iron \

BREct==mX-

Socket -/ 20 mm (0.79 in)

EF551

SEF099

Injector lower rubber insulator
Injector lower holder

Injector upper rubber insulator
Injector upper holder

Injector

VbW =

9. To install injector and fuel pipe,
reverse the order of removal.

a. When installing injector, check that
there are no scratches or abrasion at
lower rubber insulator, and securely
install it, making sure it is air-tight.

b. For installation of fuel hose, refer
to Fuel Hose.

INJECTOR RUBBER HOSE

If necessary, replace injector rubber
hose, proceed as follows:

1. On injector rubber hose, measure
off a point approx. 20 mm (0.79 in)
from socket end.

2. Heat soldering iron (150 watt) for
15 minutes. Cut hose into braided
reinforcement from mark to socket
end.

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

CAUTION:

a. Be careful not to damage socket,
plastic connector, etc. with solder-
ing iron.

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

3. Then pull rubber hose out with
hand.

Installation

1. Clean exterior of injector tail
piece.

2. Wet inside of new rubber hose
with fuel.

EF & EC-42

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

Clamp is not necessary at this con-
nection.

CAUTION:

After properly connecting fuel hose
to injector, check connection for fuel
leakage.

PRESSURE
REGULATOR

Fuel pipe assembly

= {z;'I/“\\
Pressure
regulator

SEF122

1. Remove the fuel injector, fuel
pipe and pressure regulator as an as-
sembly, from the intake manifold. Re-
fer to Injector and Fuel Pipe for re-
moval.

2. Remove pressure regulator from
fuel pipe assembly.

3. To install pressure regulator, re-
verse the order of removal.

For installation of fuel hose, refer
to Fuel Hose.



REMOVAL AND INSTALLATION

FUEL HOSE

Make sure that all low pressure fuel
hoses are fully inserted and are free
from undue strain before clamping.

When removing or installing high
pressure fuel hose, observe the follow-
ing.

Type @®) : Insert rubber hose until its
end contacts unit.

Type B : Push end of rubber hose
onto fuel pipe until it contacts inner
bulge.

Type (©: Push end of injector rubber

hose onto fuel pipe until it is 28 mm
(1.10 in) from end of pipe.

Type © : Push end of rubber hose
with hose socket onto unit by hand
as far as they will go. Clamp is not
necessary at this connection.

CAUTION:

a. Do not reuse fuel hose clamps after
loosening.

b. Clean dust and dirt from parts with
compressed air when assembling.

¢. 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.

@ : Fuel hose clamps
1.0-1.5N-m
(0.10- 0.15 kg-m,
0.7 - 1.1 ft-Ib)

EF976

— ~—3 mm (0.12 in)

To fuel tank From fuel tank

H

J

Fuel damper

Fuel filter

Fuel pumj

Fuel pipe
assembly

.©

Injector

SEF139

EF336A

d. When tightening hose clamp, ensure
that screw deoes not come into con-
tact with adjacent parts.
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CRANKCASE EMISSION CONTROL SYSTEM

CRANKCASE EMISSION CONTROL SYSTEM

DESCRIPTION

This system returns blow-by gas to
both the intake manifold and air pipe.

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

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

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

The ventilating air is then drawn
through the tube connecting air pipe
to rocker cover, into the crankcase.

Under full-throttle condition, the
manifold vacuum is insufficient to
draw the blow-by flow through the
valve, and its flow goes through the
tube connection in the reverse direc-
tion.

On cars with an excessively high
blow-by some of the flow will go
through the tube connection to air
pipe under all conditions.

Air cleaner filter

Flame arrester Z

< Mo

Sealed type oil level gauge

SEC807
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INSPECTION
P.C.V. VALVE AND FILTER

With engine running at idle, remove
the ventilator hose from P.C.V. valve.
if the valve is working, a hissing noise.
will be heard as air passes through the
valve and a strong vacuum should be
felt immediately when a finger is
placed over valve inlet.

SMA048

VENTILATION HOSE

I. Check hoses and hose connections
for leaks.
2. Disconnect all hoses and clean
with compressed air.

If any hose cannot be free of
obstructions, replace.

Ensure that flame arrester is surely
inserted in hose between air pipe and
rocker cover.




EXHAUST EMISSION CONTROL SYSTEM

EXHAUST EMISSION CONTROL SYSTEM

AIR INDUCTION
SYSTEM (A.1.S.)
(Canada models)

DESCRIPTION

The air induction system (A.LS.) is
designed to send secondary air to the
exhaust manifold, utilizing a vacuum
caused by exhaust pulsation in the

exhaust manifold.

The exhaust pressure in the exhaust
manifold usually pulsates in response
to the opening and closing of the
exhaust valve and it decreases below
atmospheric pressure periodically.

If a secondary air intake pipe is
opened to the atmosphere under

vacuum conditions, secondary air can
be drawn into the exhaust manifold in
proportion to the vacuum.

Therefore, the air induction system
(A.LS.) reduces CO and HC emissions
in exhaust gases. The system consists
of air induction valves, a filter, and
hoses.

Exhaust

manifold—\

Air cleaner

Air induction valve

Intake
manifold

/-E.A.l. tube

Air flow meter

)

SECO006

Air induction valve case

The air induction valve case, which
consists of two reed valves, a valve case
and a filter, is attached to the air
cleaner.

To exhaust manifold

g Air induction
valve

Sealing

SECO060

Air induction valve

Two reed valves are installed in the air
cleaner. When the exhaust pressure is
below atmospheric pressure (negative
pressure), secondary air is sent to the
exhaust manifold.

When the exhaust pressure is above
atmospheric pressure, the reed valves
prevent secondary air from being sent
back to the air cleaner.

Reed valve

Stopper

Air induction valve filter

The air induction valve filter is in-
stalled at the dust side of the air
cleaner. It purifies secondary air to be
sent to the exhaust manifold,

£C921

SEC009

EF & EC-45



EXHAUST EMISSION CONTROL SYSTEM

Air induction pipe

The secondary air fed from the air
induction valve goes through the
E.A.L tube to the exhaust manifold.

SEC011

REMOVAL AND
INSTALLATION

Air induction valve and filter

Remove the valve and filter on the air
cleaner. The air induction valve and
valve filter can then be taken out
easily. Installation is in the reserve
sequence of removal.

Air induction pipe

Remove nut securing the pipe to the
exhaust manifold. At the same time,
remove the screws securing the bracket
and rubber hose clamp.

The air induction pipe can then be
taken out. Installation is in the reverse
sequence of removal,

SECO014

INSPECTION
Preliminary inspection

Check hose for looseness, flatting,
damage or faulty connections, and
each part for proper installation. If
necessary, replace,

Air induction valve and filter

1. Disconnect air induction hose at
air induction pipe side. Suck or blow
hose to make sure that air flows only
on the air induction pipe side.

SEC015

2. Check air induction valve for
binding or damage. At the same time,
check filter for damage or plugging. If
necessary, replace; Filter should be
replaced periodically in accordance
with Maintenance Schedule,

&P

SECO016

EXHAUST GAS
RECIRCULATION
(E.G.R.) CONTROL
SYSTEM
DESCRIPTION

In the exhaust gas recirculation
system, a part of the exhaust gas is
returned to the combustion chamber
to lower the spark flame temperature
during combustion. This results in a
reduction of the nitrogen oxide (NOx)
content in the exhaust gas.

When the E.G.R. control valve is
open, some of the exhaust gas is led
from the exhaust manifold to the
E.G.R. chamber. The exhaust gas is
then controlled in quantity by the
E.G.R. valve, and is introduced into
the intake manifold.

Type-1

Air flow meter

[

2

&z

/- Throttle chamber

|~ Throttle valve

N
B {N\— E.G.R. VC port

:- Intake manifold

Exhaust gas from |4
exhaust manifold

\\
\‘ Engine coolant

Thermal vacuum valve

SEC896
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EXHAUST EMISSION CONTROL SYSTEM

Type-2
Air
-
Cap AT al
] go<.,-f—'l‘hrottlev ve
¢ ¢ N — Vacuum port
Engi lant
B.P.T. valve | Treme coon
/ ilntake manifold
L' Z Thermal vacuum valve
Exhaust gas from exhaust manifold
SECE06
OPERATION
The operation of the system is as follows:
Type-1 (U.S.A. models)
Water temperature °C (°F) [ Thermal vacuum valve E.GR. system
Below 40 (104) Open Not actuated
Above 40 (104) Closed Actuated
Type-2 (Canada models)
B.P.T. valve
Water temperature Thermal vacuum valve Exhaust gas pressure Operation f;r.Gl.R.ste
°C (°F) kPa (mmH, O, in H, 0) pe control system
Below 0.206 - 0.324 (21 - 33, 0.83 - 1.30) Open
Below 40 (104) Closed Not actuated
Above 0.206 - 0.324 (21 - 33, 0.83 - 1.30) Closed
Below 0.206 - 0.324 (21 - 33, 0.83 - 1.30 Open Not actuated
Above 40 (104) Open clow ( ) P of actuate
Above 0.206 - 0.324 (21 - 33, 0.83 - 1.30) Closed Actuated

With the engine at idle or at full
throttle, the E.G.R. control valve closes

to deactivate the E.G.R. system regard-
less of water temperature (operation of

EF & EC-47

the thermal vacuum valve) and B.P.T.
valve (if so equipped).




EXHAUST EMISSION CONTROL SYSTEM

E.G.R. control valve

The E.G.R. control valve controls
the quantity of exhaust gas to be led
to the intake manifold through vertical
movement of the taper valve connect-
ed to the diaphragm, to which vacuum
is applied in response to the opening
of the throttle valve.

E.G.R. control valve construction
and type vary with transmission type
and car destination. For identification
purposes, the part number is stamped
on the recessed portion at the top of
the valve.

SECO019

4 Valve
5 Valve seat
6 Valve chamber

Diaphragm spring
Diaphragm
3 Valve shaft

DN

a. When installing a new E.G.R. valve,
verify it is of the same type (model
number and identification mark,
etc.) as that which was previously
installed.

b. Always install a new gasket.

Thermal vacuum valve
(3-port wax type)

The thermal vacuum valve, which is
attached to the thermostat housing,
monitors the temperature of the en-
gine cooling water. The valve shaft is
propelled by the thermal expansion
force of wax which depends on the
temperature. This action opens and
closes the valve, which causes the
E.G.R. control vacuum line to be
exposed or closed to the atmosphere.

When the valve opens, air from the
air pipe line is introduced, and because
the E.G.R. valve diaphragm is exposed
to the atmosphere, the E.G.R. opera-
tion will not function.

To E.G.R. control line

»

From air pipe

pu
»

To distributor
advance
control line

SEC903

a. Be sure to apply sealer to threads of
the valve prior to installing a new
valve,

b. When installing a new thermal
vacuum valve, be sure that color
and shape are correct.

B.P.T. valve

The B.P.T. valve monitors exhaust
pressure to activate the diaphragm,
controlling throttle chamber vacuum
applied to the E.G.R. control valve. In
other words, the amount of recircu-
lated exhaust gas varies with the posi-
tion of the E.G.R. valve regulated by
the operating condition of the engine.

a. Be sure to apply sealer to threads of
the valve prior to installing a new
valve.

b. When installing a new thermal
vacuum valve, be sure that color
and shape are correct.

Thermal vacuum valve
(2-port bimetal type)

The 2-port type themmal vacuum
valve is mounted on the engine
thermostat housing. It detects engine
coolant temperature by means of a
sbuilt-in bimetal, and opens or closes
the vacuum passage in the thermal
vacuum valve.

When the vacuum passage is open,
the throttle chamber vacuum signal is
applied to the diaphragm of the
E.G.R. control valve to actuate the
valve connected to the diaphragm.

To E.G.R. - Rubber cap

control line

Exhaust pressure SEC208

SEC023
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When replacing the B.P.T. valve
with new one, confirm that the type
number on new part is the same as
that on former one.

INSPECTION
Entire system

1. Make a thorough visual check of
E.G.R. control system. If necessary,
wipe away oil to facilitate inspection.
If any hoses are cracked or broken,
replace.

2. With engine stopped, inspect
E.G.R. control valve for any indication
of binding or sticking by moving dia-
phragm of control valve upwards with
a finger.

3. With engine running, inspect
E.G.R. control valve and thermal
vacuum valve for normal operation.
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Place your finger on diaphragm of

E.G.R. control valve to ensure that the
valve functions as described below.

(1) When temperature of the engine
coolant is low:
[Below 40°C (104°F)]

2) If E.G.R. control valve does not
operate properly, check it as fol-
lows:

o Disconnect vacuum hose (T.V.V,
side).
U.S.A. models: Air pipe line
Canada models: E.G.R. control line
e Increase engine speed from idle to
2,000 to 2,500 rpm.
(U.S.A. models)
Make sure that thermal vacuum
valve is closed, and that throttle
vacuum is nonexistent at the end of
T.V.V. pipe.
(Canada models)
Make sure that thermal vacuum
valve is open, and that throttle
vacuum is existent at the end of
T.V.V. pipe.

E.G.R.
valve

SEC078

E.G.R.
control line

»

Air pipe line
-
Canada models
U.S.A. models SEC897

SEC431

Make sure that E.G.R. control valve
does not operate when engine speed is
increased from idle to between 2,000
and 2,500 rpm.

(2) When temperature of the engine
coolant is high:

[Above 40°C (104°F)]

SECA432

1) Make sure that E.G.R. control valve
operates when engine speed is in-
creased from idle to between 2,000
and 2,500 rpm.

If vacuum pressure is existent on
U.S.A. models (fionexistent on Canada
models), replace thermal vacuum
valve. If vacuum pressure is nonexist-
ent on U.S.A, models (existent on
Canada models), replace E.G.R. valve.

If any difficulty is encountered in
judging the condition of any com-
ponent during above inspection, check
the questionable component inde-
pendently as follows:

E.G.R. control valve

Dismount E.G.R. control valve
from engine.
1. Apply vacuum to E.G.R. control
valve, referring to the following figure.
If the valve moves to full position, it is
normal.

E.G.R. control valve will remain
open for more than 30 seconds after

vacuum has cut off.

EF & EC-49

2. Visually check E.G.R. control
valve for damage, wrinkle or deforma-
tion.

Thermal vacuum valve
Dismount thermal vacuum valve.

Before dismounting, drain engine
coolant.

Apply vacuum to thermal vacuum
valve and check to be sure that ther-
mal vacuum valve opens or closes in
response to engine coolant tempera-
ture as specified.

3-port wax type

SEC898
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Thermal vacuum valve operating temperature:

Operating temperature  °C (°F)
Type Applied model
Open Closed
Wax Below 40 (104) Above 40 (104) US.A.
Bimetal Above 40 (104) Below 40 (104) Canada
B.P.T. valve
CAUTION:

.Do not allow water to get inside the
thermal vacuum valve.

OPERATION

1. Disconnect two vacuum hoses on
B.P.T. valve.

2. Plug one of two ports of B.P.T.
valve.

Apply a pressure above 0.490 kPa
(50 mmH,0, 197 inH,0) to B.P.T.
valve and orally suck back other port
of B.P.T. valve as shown below to
check for leakage. If a leak is noted,
replace valve.

The operation of the system is as follows.

t
Apply pressure above
0.490 kPa (50 mmH 20, 1.97 inH20)

EC381A

SPARK TIMING
CONTROL SYSTEM

DESCRIPTION

The spark timing control system is
designed to control the distributor
vacuum advance under idle condition
s0 as to assure a stable idling and good
fuel economy.

Condition Switch operation
Water Thermal Vacuum Vacuum
ter(r:noz:':?ltxre Transmission gear Neutral | Inhibitor | tempera- s\;’?tc:;lmm vacuum line spark
4 position switch switch ture 8 valve advance
C(F) . valve
switch
M/T: Neutral Open Not
Below 10 Idle AJT: ‘g” & ON ON ON ON Closed %Vex)lt advanced
(50) ine
Drive | Other position OFF OFF ON OFF | Closed Normal | Advanced
M/T: Neutral
10-95 Idle A/T: “N” & ON ON OFF OFF Closed Normal Advanced
(50 - 203) P
Drive | Other position OFF OFF OFF OFF Closed Normal | Advanced
M/T: Neutral Open Not
Idle A/T: “N” & ON ON OFF OFF | Open (Vent
“«p» line) advanced
Above 95
(203) Open
Drive | Other position OFF OFF OFF OFF | Open (Vent Not
fine) advanced

EF & EC-50
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1. Idle at cold condition [Below 10°C (50°F)]: Not advanced

Vacuum switching valve: ON ——\ & {}

F— ,
- - -1
n . /

- Distributor

- Radiator iyttt Ignition switch

oo 7 é@ @—_L

N Thermal vacuum LNqual switch (M/T): ON N
Water temperature switch: ON valve: Closed Inhibitor switch (A/T): ON
2. Drive at cold condition [Below 10°C (50°F)]: Advanced
Air  Air
Vacuum switching valve: OFF 4} {} Throttle valve

Distributor

Radiator Ignition switch
Z 4 1@ O]
Thermal vactum Neutral switch (M/T): OFF -
Water temperature switch: ON valve: Clo Inhibitor switch (A/T): OFF
3. Normal condition [10 - 95°C (50 - 203°F)]: Advanced Al Al
L . it Air Throttle valve
Vacuum switching valve: OFF {} &

Ignition switch

@ oh

L

i Thermal vacuum lNeutral switch (M/T): ON (ldle) or OFF (Drive)
ture switch: OFF alve: Cloged : e) or rive
Water temperature swi valve: Clo Inhibitor switch (A/T): ON (Idle) or OFF (Drive)
4. Extremely hot condition [Above 95°C (203°F)]: Not advanced |
Air  Air Throttle valve

Vacuum switching valve: ON —\ & &

— = / Z Neutzal switch (M/T): =
Water temperature switch: OFF 'Iv;l}::mal:: uum ON (Idle) or OFF (Drive)
Inhibitor switch (A/T):

EF & Ec_51 ON (Idle) or OFF (Drive)

SEC899
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INSPECTION

Entire system

1. Ensure that vacuum hoses are
properly connected to their con-
nectors.

2. Make sure that distributor vacuum
controller functions properly.

3. Set timing light,

4. Check water temperature switch,
beginning with a cold engine.

(1) Check spark timing using a timing
light, with the water temperature
gauge registering “C” [below 10°C
(50°F)] and the shift lever in Neutral
(manual transmission), or “N” or “P”
(automatic transmission).

(2) Also check spark timing to see if
it advances from position reached dur-
ing step (1) above, with the water tem-
perature gauge registering “C” [below
10°C (50°F)] and the shift lever
moved to any other position.

SECO039

(3) Ensure that spark timing remains
unchanged from position reached
during step (2) above, with the water
temperature gauge registering the
middle position and the shift lever
moved to any position.

If spark timing changes, check the
water temperature switch, neutral
switch, inhibitor switch,. vacuum
switching valve and thermal vacuum
valve. Replace any defective part.

Neutral switch

The neutral switch is located on the
transmission case. When the gears are
in Neutral, this switch activates, send-
ing an electrical signal to the vacuum
switching valve.

If the neutral switch does not emit
an electric signal, it should be re-
placed.

‘ Transmission case

i
R
Y,
Wire
- Y,
SECO085

Inhibitor switch

The inhibitor switch is attached to
the transmission. When the gears are in
Neutral or the “P” position, this
switch is activated, transmitting an
electrical signal to the vacuum switch-
ing valve.

If the neutral switch does not emit
an electric signal, it should be replaced.

SEC087

EF & EC-52

Water temperature switch

1. Disconnect wiring. Do not attach
tool to the plastic portion of switch,
because that could break the switch.

2. Dip the switch in a pan of water,
and check its responses to changes in
water temperature.

®
29
SEC143
Water temperature -
°C (°F) Continuity
Below 10 (50) Yes
Above 10 (50) No

Vacuum switching valve

1. Remove both hoses and harness.
Remove screws which secure the vacu-
um switching valve, and detach the
valve.

2. Operate the vacuum switching
valve using the battery to determine if
air flows through the valve properly.

0 g)

© ©®
To atmosphere
Battery 241 -
Vacuum f‘g
switching
valve SEC427

If any abnormality is detected, re-
place the vacuum switching valve.
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Thermal vacuum valve
(3-port wax type)

Thermal vacuum valve operating

temperature:

Operating temperature
°C(°F)

Open

Closed

Above 95 (203)

Below 95 (203)

SEC900

CAUTION:
Do not allow water to enter the

thermal vacuum valve.

SPARK PLUG
SWITCHING
CONTROL SYSTEM

DESCRIPTION

The spark plug switching control
system is designed to change the igni-
tion system from 2-plug ignition to 1-
plug ignition during heavy load driving
conditions in order to reduce engine
noise.

This system also functions to
advance ignition timing by the speci-
fied value during 1-plug ignition.

OPERATION

This system is composed of ignition
control unit, which is installed in dis-
tributor and has a switching function
which allows it to change from 2-plug
ignition to 1-plug ignition, and vacuum
switch which senses the intake mani-
fold vacuum. Neutral switch and
clutch switch are also used as auxiliary
control devices.

Engine operating condition Switch operation Ignition control
Transmission gear Transmission gear
Load position or clutch position switch or Vac_\:ulrln szz_kl tS.pa.rk
operation clutch switch swite contro fming
) M/T: Neutral or clutch 2-spark
Cranking is disengaged ON OFF plug Normal
A/T: “N” or “P” range system
M/T: Neutral or clutch 2-spark
Idle is disengaged ON plug Normal
Ligllt A/T: “N" or “Pn l'a.nge Systel’rl
load 2-spark
Drive Other OFF plug Normal
system
1-spark
Hea .
loa;y Drive Other OFF OFF plug Advanced
system

EF & EC-53
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12V

Distributor

Transmission gear position switch

L M1
Vacuum switch
Ignition
coil unit Intake manifold
Clutch switch

(Neutral switch)
SECB868
Refer to electric circuit in EL section. 2. Disconnect a vacuum hose of
vacuum switch, and connect a proper
Operational modes of each switch should be as follows: vacuum hose and a variable vacuum
source to vacuum switch.
Condition
Switch “ON” Switch “OFF”
Intake manifold vacuum is at
Intake manifold low level
Vacuum switch vacuum is at normal [Below —10.7 kPa Rl
level (~80 mmHg, —3.15 inHg)]
. Gear position:
Neutral switch Neutral position Other positions Vacuum switch
Clutch switch Clutch disengaged Clutch engaged SEC902
3. Set a timing light to the exhaust
INSPECTION side of high tension cable.

Entire system

1. Disconnect a clutch switch har-
ness connector.

SEC901

EF & EC-54

4. Apply vacuum —20.0 kPa (—150
mmHg, —5.91 inHg) to vacuum switch
and start engine. '
5. Then, reduce the vacuum gradual-
ly and make sure that a timing light
does not brighten and dim when a
vacuum reaches to about —10.7 kPa
(—80 mmHg, —3.15 inHg) or less.

If not, check each component and
replace it if necessary.
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6. Reset a timing light to the intake
side of high tension cable. Apply
vacuum -20.0 kPa (—150 mmHg,
—5.91 inHg) to vacuum switch.
7. Then, reduce the vacuum gradual-
ly and make sure that a spark timing
advances.

If not, replace IC unit in the dis-
tributor.

DECELERATION
CONTROL SYSTEM
(Intake manifold
vacuum control type)

DESCRIPTION

The deceleration control system is
designed to control the intake mani-
fold vacuum under decelerating driving
condition so as to reduce the oil con-
sumption.

OPERATION

This system is used to force air
directly into the intake manifold when
the preset vacuum level has been at-
tained, thus preventing excessive in-
creases in the intake manifold vacuum
during deceleration. Air is directed

from the 3 way connector through the
air hose and vacuum control valve. To
keep oil consumption low, as the air
enters, the intake manifold vacum
will be maintained at less than the
specified level.

MIXTURE RATIO
FEEDBACK SYSTEM

DESCRIPTION

This system is designed to control
the mixture ratio precisely to the
stoichiometric point so that the
three-way catalyst can minimize CO,
HC and NOx emissions simulta-
neously. The system uses the oxygen
sensor located in the front exhaust
tube to give an indication of whether
the inlet mixture ratio is richer or
leaner than the stoichiometric point.
The sensor transmits a nonlinear volt-
age to the electronic control unit. The
control unit adjusts the injection pulse
width according to the sensor voltage
so the mixture ratio will be within the
narrow window of the three-way
catalyst. During engine warm-up
period, however, this system becomes
open until the sensor reaches the
operating temperature.

EF & EC-55

Exhaust gas sensor

The exhaust gas sensor consists of
closed-end tube of ceramic zirconia
and other components. Porous plati-
num electrodes cover the inner and
outer surface of the tube. The closed-
end of the tube is exposed to the
exhaust gases in the exhaust manifold.
The outer surface of the tube contacts
the exhaust gases and the inner surface
contacts air.

A galvanic potential is generated
between the inner and outer electrodes
which corresponds to the difference
in oxygen pressure at the exhaust gas
(outer) electrode and the air (inner)
electrode. Since the oxygen pressure
of air is constant and that of exhaust
gas vaies with the composition of
exhaust gases, the galvanic potential
can be utilized as an indicator of mix-
ture ratio.

SEC228
1 Louver 5 Terminal support
2 Zirconia tube 6 Boots
3 Holder 7 Connector
4 Spring
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ENTIRE SYSTEM
INSPECTION

Preparation

1.

Make sure that the following parts

are in good order.

Battery

Ignition system

Engine oil and coolant levels
Fuses

EFI harness connectors
Vacuum hoses

Inspection procedure

( START )

e Air intake system
{oil filler cap, oil level gauge etc.) WARNING: o
e Valve clearance, engine compres- a. When selector lever is shifted to
sion “D” position, apply parking
2. On air conditioner equipped brake and blgck both front and
models, checks should be carried out rear wheels with chocks.
while the air conditioner is “OFF", b. Depress brake pedal while ac-
3. On automatic transmission equip- celerating the engine to prevent
ped models, when checking idle rpm, forward surge of car.
ignition timing and mixture ratio, c. After the adjustment has been
checks should be carried out while made, shift the lever to the “N”
shift lever is in D" position, or “P" position and remove
wheel chocks.

v

(o) ——

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

SMAO020

middle of gauge.

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

SMA022

v

Run engine at idle speed.

v

Disconnect distributor vacuum hose from
distributor vacuum controller, and plug
hose with proper plug.

v

[ 3

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

v

Check idle speed.
IDLE SPEED:
Manual Transmission Models SMA263
750 :?go mm Adjust idle speed by tumix]g

Automatic Transmission Modals idle speed adjusting screw.

700 :?go vpm (in “D" position) N.G.

v

v OK.

Timing indicator

Check ignition timing with timing light.

/” Crank

Ignition timing
8:2° B.T.D.C.

oK. 4 NG.

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

v

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

SMA022

v
®

EF & EC-56
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After removing E.C.U.

i

Inspection lamp

£/

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

Inspection
lamp
—

SMAO032

oK. NG.

v

Turn off engine and connect distributor
vacuum hose to distributor vacuum con-

troller.
I

Start engine.

v

Race engine two or three times under
no-load and run engine at idle speed for
about 1 minute,

Adjust idle speed.
Manual transmission:
750 + 100 rpm
Automatic transmission:
700 = 100 rpm (in D’ position)

END

SMA762

A 4

Check exhaust gas sonsor harness:

1) Turn off engine and disconnect battery
ground cable.

2) Disconnect EFI 35-pin connector from
control unit.

3) Disconnect exhaust gas sensor harness
connector and connect terminal for
exhaust gas sensor to ground with a
jumper wire.

4) Check for continuity between terminal
No. 31 of EFI 35-pin connector and
ground metal on car body.

Continuity exists .......c.cee.. e 0.K,
Continuity does

ROt OXISt .covrcerssascnrsasenssnseses NG,

SEF160

O.K.

A 4 v

N.G.

Connect EFI 35-pin connector to control
unit and connect battery ground cable.

Correct or replace
EFI harness.

v

Chsck EFI Control Unit:

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

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

3) Check inspection lamp on control unit
as following conditions.

Harness connector of | Inspection
exhaust gas sensor lamp
@ Disconnected Does not
glow
@ Grounded Glows

4) Turn off engine.

j
SMA020

4 NG.

SMA762

OK.

Replace control unit.

v

©
EF & EC-57

1,

®
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1 Note:
| 8. The idle mixture ratio of EFI car is set 50 |
lean that “CO"% remains almost un- 0
changed when adjustment is made under :
normal condition. Therefore, when ad- |
justing idle mixtureratio, to distinguish |
variation in “CO”%, a full enrichment |
must be temporarily given to idle mix- |
ture setting to make it richer. :
i
1
1
!
I
I
1
|
1
|

ettt "
1 Note: H
: Keep throttle valve switch harness con- !
: nector at least 10 cm (3.9 in) away from |
| high tension cable, to prevent malfunction :
] due to reception of external noise. 1
_______________________ 1

)

1

b. Make lead wire as follows:

Use flat plate terminals 3 mm (0.12 in)

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 :
1

e _p_?:tnim_ ___________________ d
e——eeececccccmmemmm e m————e e
: Note:

|
|
1 2. When measuring “C0"%, insert probe i
! into tail pipe more than 0.4 m (16 in). :
' b, Use “CO™-meter after it is fully :
i

-

L warmed up.

Note:

The air by-pass screw which has been
preset at the factory should be adjusted
to lower exhaust emission as directed by
official inspections.

The seal plug which seals air by-pass
screw should not be removed during
routine maintenance.

Adjusting mixture using other than the
following method may violate Federal
or other State and Provincial laws.

 alreutatatminsnintatedet bt bbbttt -
1 Note: :
= After drilling, be sure to remove shavings |
y and dust. ]

©

throttle valve switch harness connector.

Disconnect throttle valve switch hamess
connector and connect a lead wire be-
tween terminals No. 24 and No. 30 of

v

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

of gauge.
J - ___

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

v

Check “CO"% with “CO"-meter

Idle “CO”%

With full enrichment and

exhaust gas sensor harness

connector disconnected
Less than 6%

JOK. NG.

Does engine
run smoothly?

Yes No

v

SEC466

SMA020.

’ meter from car.

Turn off engine and remove air flow

v

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

:

SEC449

Check the following:

Vacuum hoses
Blow-by hoses

Air regulator hoses
Air duct hoses
Canister purge hoses

and intake manifold.

e Following hoses for proper connections.

@ Air leaks at throttle chamber mounting

to the middle of gauge.

Install air flow meter on car. Start
engine and warm up engine until
water temperature indicator points

OK.

lN.G.
v

) ®

EF & EC-58
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© ®

l

Correct or replace malfunctioning parts.

Replace exhaust gas sensor.

v

Bring back following parts to its original
positions.

e Throttle valve switch harness connector
e Exhaust gas sensor harness connector

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

v

SMAOD61

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

Idle “CO"%
With full enrichment and
exhaust gas sensor harness
connector disconnected

Less than 6%

v OK. v Not adjustable

@
>@

|| Does engine
No | run smoothly?

Correct or replace air flow meter or other
e . —>
malfunctioned parts of EFI components.

3

4, Yes

Turn off engine and remove air flow
meter from car.

!

Insert new seal plug (furnished as a
service part) with its convex side up
into air by-pass screw. Tap seal plug
with suitable bar, thereby installing
seal plug on air flow meter.

.

Install air flow meter on car.

SEC450

S 4

4
<
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CATALYTIC
CONVERTER
SYSTEM

DESCRIPTION

U.S.A. models

U.S.A. models
The three-way catalytic converter

EFI control unit

utilizes a catalyst to accelerate the re-
combustion of HC and CO and reduce
NOx in the exhaust gas, changing them
into harmless CO,, H,O and N,.
To accomplish the oxidization and
reduction of such harmful contents,
the exhaust gas sensor monitors O, "
level, feeds it back to the EFI con- 9
trol unit and maintains the mixture o
ratio to the stoichiometric point at all
times.

Exhaust gas sensorj j

Three-way catalytic converter

Canada models

The catalytic converter accelerates
the chemical reaction of hydrocarbons

[Mufﬂer

® Hydrocarbon
Carbon monoxide, nitrogen oxide

o Carbon dioxide gas,
nitrogen gas, water

C— % <313

SEC392

(HC) and carbon monoxide (CO) in
the exhaust gas, and changes them into
harmless carbon dioxide (CO;) and

water (H,0). Canada models

The catalytic converter further
cleans engine exhaust gas. Through
catalytic action, it changes residual

hydrocarbons (HC) and carbon mon-
oxide (CO) contained in exhaust gas
into carbon dioxide (CO,) and water
(H,0) before exhaust gas is discharged
to the atmosphere.

Canada models

OPERATION

U.S.A. models

The exhaust gas from the engine
contains unburned, harmful compo-

nents. The mixture ratio feedback sys-
tem reduces such harmful components
in the exhaust gas. In this system, an
exhaust gas sensor monitors the con-
tents of O, density to determine the
combustion condition and maintains
the mixture ratio to the stoichiometric
point.

While the mixture ratio is so main-
tained, the three-way catalytic con- /
verter activates to change the harmful
components (HC, CO, and NOx) into y
harmless CO,, H,0 and N,. In this
way, the catalytic converter cleans the
exhaust gas and discharges H,0, CO,
and N, into the atmosphere.

> Excess air

sp Carbon monoxide
hydrocarbon

o Carbon dioxide gas,
water

o B

SEC393
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INSPECTION

Preliminary inspection

Visually check condition of all
component parts including hoses,

tubes, and wires, replace if necessary.

Refer to Mixture Ratio Feedback Sys-
tem for inspection.

Catalytic converter

Check whether catalytic converter
is normal or not by observing variation
in CO percentage. The checking proce-
dure is as follows:

Apply parking brake. Shift gears
into “Neutral” (for manual transmis-
sion) and “N” or “P” (for automatic
transmission) position.

U.S.A. models

1. Visually check catalytic converter
for damage or cracks.

2. Adjust engine idle speed. Refer
to Adjusting Idle RPM for adjustment.
3. Race engine (1,500 to 2,000 rpm)
two or three times under no load.

4. If idle speed increases, readjust
it to specified speed with idle adjusting
screw.

5. Warm up engine for about four
minutes at 2,000 rpm under no load.

6. Measure CO peréentage at idle
speed. After step S has been com-
pleted, wait for one minute before
making CO percentage measurement.
7. If CO percentage measured in step
6 is less than 0.3%, the catalytic con-
verter is normal.

8. If CO percentage measured in step
6 is over 0.3%, check mixture ratio
feedback system to see if it is func-
tioning properly. Then, perform in-
spection steps 5 and 6.

9. If CO percentage is still over 0.3%
in step 8, catalytic converter is mal-
functioning. Replace catalytic con-
verter.

Canada models

1. Adjust engine idle speed and CO
percentage. Refer to Adjusting Idle
RPM and Mixture Ratio for adjust-
ment.

2. Race engine (1,500 to 2,000 rpm)
two or three times under no load and
make sure that specified CO percent-
age is obtained.

3. If CO percentage is not within the
specified valve, adjust ““CO”% by tumn-
ing air by-pass screw on air flow meter.
(Refer to Mixture Ratio for adjust-
ment).

EF & EC-61

4. Warm up engine for about four
minutes at 2,000 rpm under no load.
S. Measure CO percentage at idle
speed. After step 4 has been complet-
ed, wait for one minute before making
CO percentage measurement.

6. If CO percentage measured in step
5 is less than 0.3%, the catalytic con-
verter is normal.

7. If CO percentage measured in step
5 is over 0.3%, readjust idle mixture
and idle rpm. Then, perform inspec-
tion steps 4 and 5.

8. If CO percentage is still over 0.3%
in step 7, catalytic converter is mal-
functioning. Replace catalytic con-
verter.



EVAPORATIVE EMISSION CONTROL SYSTEM

EVAPORATIVE EMISSION CONTROL SYSTEM

DESCRIPTION

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

This system is made up of the
following:
1. Fuel tank with positive sealing filler
cap
2. Fuel check valve
3. Vapor vent line
4. Carbon canister

5. Vacuum signal line

. Canister purge line

. Vapor liquid separator (Hatchback
models).
Removal and installation of above

components are described in Section
FE.

~ O\

Fuel filter

Fuel filler cap

Pressure regulator

Vapor liquid separator

(Vacuum relie

(HATCHBACK model only)

Fuel return line
Fuel check

valve

Fuel feed line
/ Fuel tank
A -]
= ~
| A= | —
Fuel damper
Purge control
line
(To throttle Electrical
chamber) fuel pump
Fuel injector Fuel.gauge.
sending unit
Fuel tank vapor vent line
Vapor storage
canister Intake manifold
Canister
purge line SECO45
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EVAPORATIVE EMISSION CONTROL SYSTEM

OPERATION , .
tank are directed to the carbon canis- coals and stored there when the engine
Fuel vapors from the sealed fuel ter which is filled with activated char- is not running.
HARDTOP models
Vacuum signal 1““7 Positive sealing gas cap
~ with vacuum relief valve

- S
Q Purge control valve

Fuel vapor vent line

\
O
= Purge line 1 Fuel check val
/ | Fixed orifice ~ 0 Croor e
1
i 08
Constant / BT bao R
purge orifice N k‘ r.:
Intake manifold HEheR U 3
g 8 1T
8
Carbon canister
Engine
C:’ Fresh air
* Fuel vapor
SEF688A
HATCHBACK models
Vapor/liquid -
Vacuum signal line; separator
[ ) i
Purge control valve F
Fuel vapor vent line Positive sealing gas
cap with vacuum
- relief valve
f'-; .
Purge line ]
[@_\._’ /_ @_ Fixed orifice FUe! check valve
1 == \% I
Constant / e
purge orifice “3 3
Intake manifold S ‘ - 1 I'}
Carbon canister
Engine

<7 Fresh air
4= Fuelvapor

SEF689A

EF & EC-63




EVAPORATIVE EMISSION CONTROL SYSTEM

The canister retains the vapor until
it is purged by the air drawn through
the purge line towards the intake
manifold while the engine is operating.
When the engine runs at idle, the purge
control valve is closed. Only a small
amount of purge air flows into the
intake manifold through the constant
purge orifice. As the engine speed in-
creases, and the ported vacuum rises
higher, the purge control valve opens
and the vapor is drawn into the intake
manifold through both the fixed
orifice and the constant purge orifice.

(1) Engine does not operate:

4= From
fuel tank

...........

& Fuel vapor SEF681A
1 Diaphragm 4 Constant fixed
2 Purge control orifice
valve § Activated carbon
3 Fixed orifice 6 Filter
Engine operates at idle:
To intake
manifold 4 From
fuel tank
& Freshair g
4= Fuel vapor o0 SEF682A

(3) Engine speed increases:

o=
To throttle chambe.

.

(Ported vacuum) From
To intake £2 fuel tank
manifold

& Fresh air
& Fuel vapor

INSPECTION

FUEL TANK AND VAPOR
VENT LINE

1. Check all hoses and fuel tank filler
cap.

2. Disconnect the vapor vent line
connecting carbon canister to fuel
tank.

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 mmH, 0, 15.75 inH, 0).

3-way connector

Cock
Air ~—:§))=___\

\N

3.923 kPa (400 mmH20, 15.76 inH20)

Manometer

.S
- -

Carbon canister

ECO091A

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 0245 kPa (25 mmH,0, 0.98
inH,0).

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-

EF & EC-64

ly made, thus causing insufficient de-
livery of fuel to engine or vapor lock.
It must, therefore, be repaired or
replaced.

CARBON CANISTER PURGE
CONTROL VALVE

Check for fuel vapor leakage, in the
distributor vacuum line, at diaphragm
of carbon canister purge control valve.

To check for leakage, proceed as
follows:



'EVAPORATIVE EMISSION CONTROL SYSTEM

1. Disconnect rubber hose, in the
line, between T-connector and carbon
canister at T-connector.

2. Inhale air into the opening of
rubber hose running to vacuum hole in
carbon canister and ensure that there
is no leak.

1. Disconnect the rubber hose on the
line between the steel pipe of the
engine and canister.

2. Force air into the opening of the
rubber hose which runs to the carbon
canister and ensure that there are
leaks with vacuum gauge.

SEF684A

SEFE86A

3. If there is a leak, replace canister
as assembly.

CARBON CANISTER
CONSTANT PURGE ORIFICE

Check the constant purge flow in
the intake manifold vacuum line, at
the constant purge orifice of carbon
canister.

To check the purge flow, proceed
as follows:

3. If there are no leaks, replace
canister as assembly.

FUEL TANK VACUUM
RELIEF VALVE

Remove fuel filler cap and see it
functions propery.
1. Wipe clean valve housing and have
it in your mouth.
2. Inhale air. A slight resistance ac-
companied by valve indicates that
valve is in good mechanical condition.
Note also that, by further inhaling air,
the resistance should be disappeared as
valve clicks.
3. If valve is clogged, or if no resist-
ance is felt, replace cap as an assem-
bled unit.

EF & EC-65

ETS00

FUEL CHECK VALVE

1. Blow air through connector on
fuel tank side.

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

2. Blow air through connector on
engine side.

Air flow should be smoothly direct-
ed toward fuel tank.

3. If fuel check valve is suspected of
not being properly functioning in steps
1 and 2 above, replace.

Fuel tank

<= Evaporative fuel flow
“= Fresh air flow

ECO090A




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

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

GENERAL SPECIFICATIONS

FUEL PUMP
Cut-off discharge kPa 294 - 441
pressure (kg/cm?, psi) (3.0-45,43-64)
Design current A 5.1

PRESSURE REGULATOR
kPa

Regulated pressure (kg/em? , psi)

250.1 (2.55, 36.3)

AIR REGULATOR
Air flow quantity

3
[at 20°C (68°F)] m? (cu ft)/hr

19.0 (671)

INSPECTION AND ADJUSTMENT

FUEL PRESSURE
(Measuring point: between fuel
filter and fuel pipe)

2

At idling kPa (kg/cm?,

psi)

Approximately 206 (2.1, 30)

The moment ac-
celerator pedal is
fully depressed

kPa (kg/em?,
psi)

Approximately 255 (2.6, 37)

FUEL INJECTOR
Coil resistance Q

235

AIR FLOW METER
Potentiometer resistance
between terminals

@ and @ 2

100 - 400

between terminals

@ and @

200 - 500

between terminals

@ and @

Except 0 ande

AIR TEMPERATURE SENSOR
Thermistor resistance

at—10°C (14°F) k& 7.0-11.4
at 20°C (68°F)  kQ 2.1-29
at50°C (122°F) k 0.68-1.0

THROTTLE VALVE SWITCH
Engine speed when
idle switch is
changed from
IJONN to IIOFFH

mm

ldling speed + 15050

Thermistor resistance

CYLINDER HEAD TEMPERATURE SENSOR

at —10°C (14°F) k& 7.0-11.4
at 20°C (68°F) kQ 2.1-29
at50°C (122°F) k@ 0.68-1.0

TIGHTENING TORQUE

Unit N-m kg-m ft-lb
Throttle chamber 18-22 | 18-22 | 13-16
securing screw
Exhaust gas sensor 39-49 40-5.0 29-36
Fuel hose clamp 1.0-15 0.10-0.15 | 0.7-1.1
Fuel hose clamping position
—= }— 3 mm (0.12in)
——111 ¢ )
Q N
@ EF336A
Unit N-m kg-m ft-lb
E.G.R. tube securing nut | 34-44 3.5-45 25-33
Thermal vacuum valve Less than Less than Less than
22 2.2 16
B.P.T. valvemounting | 5, 50 |0.38-0851| 27-37
screw
Catalytic converter bolt 31-42 3.2-43 23-31
Exhaust gas sensor 39-49 4.0-5.0 29-36
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Engine Removal and Installation — ENGINE REMOVAL & INSTALLATION

ENGINE REMOVAL AND INSTALLATION

CONSTRUCTION
@ 8.8-11.8
0.9-1.2,6.5-8.7)
@ 30-40 @® 8.8-11.8

@ : Nm (kg-m, ft-ib)

(3.1-4.1,22-30) @y

(0.9-1.2,6.5-8.7)

> @ 26-36
\'}7) (2.7-3.1,20-27)
@ 30-40

(3.1-4.1,22-30)

~@31-42

(3.2-4.3,23-31) SERO0O1

REMOVAL

It is much easier to remove engine
and transmission as a single unit than
to remove them separately. After re-
moval, engine can be separated from
transmission assembly.

CAUTION:

Before disconnecting fuel hoses, re-
lease fuel pressure from fuel line to
eliminate danger.

WARNING:

a. Place wheel chocks in front of
front wheels and in rear of rear
wheel.

b. Be sure to hoist engine and jack
up transmission in a safe man-
ner.

c. You should not remove the
engine until the exhaust system
has completely cooled off.
Otherwise, you may burn your-
self and/or fire may break out in
fuel line.

d. Fender covers should be used to
protect vehicle body.

(1) Remove relay bracket.

(2) Start engine.

(3) Disconnect harness connector of
fuel pump relay while engine is run-
ning.

1. Follow the procedure below to
reduce fuel pressure to zero.

ER-2

o
EF.L &1:3;;:
relay —s

Fuel @f:
pump LR—
relay 8—

é

The relays can be distinguished
by the color of harness.

SER230

(3) After engine stalls, crank engine
two or three times.

(4) Turn ignition switch OFF.

(5) Reconnect harness connector of
fuel pump relay.

If the engine will not start, dis-
connect fuel pump relay and crank en-
gine for about 5 seconds.

Then turn the ignition switch off.

2. Remove battery.
3. Drain engine coolant.
4. Remove hood.

Mark the location of hood hinges
on hood to facilitate correct reinstal-
lation.

5. Remove all wires and hoses where
indicated by the arrows in the figure
below.



ENGINE REMOVAL & INSTALLATION — Engine Removal and Installation

Front
SER139
Air conditioner equipped A WY = ) ;
Idler pulley nut
models S /
Remove compressor following the "

procedures below:
(1) Remove compressor drive belt.

To remove this belt, loosen both
idler pulley nut and adjusting bolt.

Dy,
T T 00 Hhew

Adjusting bolt
e >t f]
(@

SER048

(2) Remove compressor.
Place removed compressor as shown
below:

Never discharge gas from compres-
sor while service/repair work is being
performed.

Power steering equipped
models

Remove power steering oil pump
following the procedures below:
(1) Remove oil pump drive belt.

To remove this belt, loosen both
idler pulley nut and adjusting bolt.

(2) Remove oil pump.
Place- removed oil pump as shown
below:

Never drain oil from oil pump while
service/repair work is being performed.




Engine Removal and Installation - ENGINE REMOVAL & INSTALLATION

6. Remove transmission control link-
age as follows:
(1) Manual transmission

/

(2) Automatic transmission

10. Disconnect vacuum hose (A/T
only).

SER231

N.&

Vacuum tube

7. Remove radiator and radiator
shroud.

On automatic transmission models,
remove oil cooler hoses.

11. Remove clutch operating cylinder,
front exhaust tube and propeller shaft.

Place marks on propeller shaft be-
fore removal to facilitate reinstalla-
tion.

12. Attach suitable wires to engine -
slingers and raise engine using a hoist
to take the weight off front and rear
mount insulators,

WARNING:

Before raising engine, try loosening
wires two or three times to make
sure it is safe to do so.

13. Remove rear engine mounting
bracket bolts.

SER010

8. Disconnect speedometer cable.

9. Disconnect down shift solenoid
and inhibitor switch harness (A/T
only).

ER-4

Plug open holes in rear extension
housing as shown.

14, Remove front engine mounting

bolts.
15. Raise engine and transmission and
remove them from car as a single unit.

WARNING:
When raising engine, he especially
careful not to knock it against ad-
jacent parts.

16. Set engine and transmission on an
engine stand.




ENGINE REMOVAL & INSTALLATION — Service Data and Specifications (S.D.S.)

INSTALLATION

Install in the reverse order of re-
moval, observing the following:

When installing, be sure to check
that electrical harness are correctly
connected.

1. When installing, first secure rear
engine mounting bracket to rear
mounting insulator.

2. Refer to pertinent section when
installing and adjusting any parts.

o Adjust accelerator control system.

Refer to Engine Control System
(Section FE) for adjustment.

e Install air conditioner compressor
and adjust belt.
Refer to Engine Maintenance (Sec-
tion MA) for checking and adjust-
ing drive belts.

o Install power steering oil pump and
adjust belt.
Refer to Pump Belt Adjustment
(Section ST) for adjustment.

3. When installing exhaust front tube

on exhaust manifold, be sure. to install
a new gasket.

4. When reinstalling the hood follw-
ing engine installation, be sure that it
is properly centered and that hood
lock operates securely. Refer to Hood
(Section BF) for adjustment.

5. Add the correct amount of engine
coolant.

6. For automatic transmission mod-
els, add the same amount of automatic
transmission fluid as was drained.

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

TIGHTENING TORQUE

Unit N.-m kg-m ft-lb
Front engine support bracket to cylinder block 30-40 3.1-441 22-30
Front engine support bracket to mounting insulator 31-42 3.2-43 23 - 31
Front mounting insulator to body 31-42 3.2-43 23-31
Compressor to bracket 44 -‘54 45-55 33-40
Steering oil pump to bracket 26 - 36 2,7-3.7 20-27
Rear mounting insulator to transmission 88-11.8 09-1.2 6.5-8.7
Rear moumiﬁg insulator to mounting member 88-118 09-1.2 6.5-8.7
Mounting member to body 31-42 3.2-43 23-31
Exhaust maniflold to exhaust tube 26 - 36 2.7-3.7 20-27
Clutch operating cylinder to engine 30-40 3.1-41 22-30
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ENGINE CONTROL SYSTEM

Pedal stopper bracket

®3-4(0.3-04,2.2-29)

Nylon collar

Adjusting lock nut
Pedal free play
0-2 mm (0-0.08 in)

®8-10(0.8-1.0,5.8-7.2)

Pedal bracket

~

Accelerator pedal

Pedal return spring

@ : N-m (kg-m, ft-Ib)
SFEO001

ADJUSTMENT

ACCELERATOR WIRE

Adjust accelerator pedal free play
to the specification.

SFEQ02

Free play at pedal pad center, ‘‘a":
0-2mm (0-0.08 in)

SFES34

FE-2

. Depress accelerator pedal to make

sure its linkage moves smoothly
without jamming or dragging; re-
lease pedal to make sure it returns
to its original position smoothly.

. Check to see if throttle valve fully

opens when accelerator pedal is
fully depressed and if it returns to
idle when released.

. Pedal height adjustment is not

necessary, since its height is deter-
mined by stopper.




ENGINE CONTROL, FUEL & EXHAUST SYSTEMS - Engine Control System

REMOVAL
ACCELERATOR WIRE

1. Loosen adjusting lock nuts and
disconnect accelerator wire from
throttle lever.

2. Remove nylon collar by pushing it
toward wire end and disconnect
accelerator wire from pedal arm.

Stopper
bracket

SFE154

3. Remove pedal stopper bracket,
and extract accelerator wire toward
passenger compartment.

SFE155

ACCELERATOR PEDAL

Remove nylon collar, and discon-
nect accelerator wire from tip of pedal
arm.

Then remove pedal arm assembly
by removing pedal arm bracket retain-
ing bolts.

Pedal arm
bracket

SEF156

INSPECTION

1. Check pedal return spring for rust,
fatigue or damage. Replace if neces-
sary. :

2. Check accelerator wire, cases,
socket and fastening locations for rust,
damage or looseness. Repair or replace
if necessary.

INSTALLATION

To install, reverse the order of
removal.

a. Check accelerator control parts for
improper contact with any ad-
jacent parts.

b. When connecting accelerator wire,
be careful not to twist or scratch its
inner wire.

c. On automatic transmission models,
depress accelerator pedal to make
sure that kickdown switch turns
on when throttle valve is fully open
and that push rod moves properly.

FE-3



¥-34d

8003 4S

Hardtop

Fuel check valve

s
Fuel filler cap A4
Fuel filler tube

Ventilation hose

Lock plate
s@ji/_ Fuel tank gauge unit

Q-ring

Fuel filler hose

Fuel return hose

Fuel outlet hose

& Evaporation hose

Fuel outlet tube
Fuel return tube

Hatchback

Reservoir tank

e &
E ti % \>>
vaporation Soe. ///

hose =

Ventilation
hose

Fuel filler tube Fuel check valve
Fuel filler cap Fuel filler hose Lock plate
] J_ Fuel tank gauge unit
I~ O-ing

Evaporation hose

Fuel outlet hose

Fuel return hose

@®: N-m (kg-m, ft-Ib)

W31SAS 13nd
SINILSAS LSNVHX3 B 13N “TOHLNOD INIDNI — wersts jond




ENGINE CONTROL, FUEL & EXHAUST SYSTEMS — Fue/ System

REMOVAL

WARNING:

When replacing fuel line parts, be

sure to observe the foliowing:

a. Put a “CAUTION: INFLAM-
MABLE"” sign in workshop.

b. Be sure to furnish workshop
with an asphyxiator.

c. Be sure to disconnect battery
ground cable before conducting
operations.

d. Put drained fuel in an explosion-
proof container and put on lid
securely.

FUEL TANK

1. Remove battery ground cable.
2. Drain fuel from fuel tank.

3. Remove protector from luggage
compartment, and then remove the
following parts:

e Harness connector for fuel tank
gauge unit

e Ventilation hose

e Evaporation hoses

o Fuel filler hose (Hatchback)

== ST

/

~SFEO10

4. Remove the following parts from
underside of floor.
e Fuel outlet hose
o Fuel return hose

e Evaporation hose
o Fuel filler hose (Hardtop)

/
SFEO11

5. Remove fuel tank bolts.

Fuel tank I

FUEL TANK GAUGE UNIT

1. Disconnect battery ground cable.
2. Remove protector from luggage
compartment, and disconnect harness
for fuel tank gauge unit. Also remove
rubber grommet.

3. Turn lock plate counterclockwise,
and extract fuel tank gauge unit.

SFEO012 {1.4 - 1.8 kg-m, 10 - 13 ft-Ib)

‘RESERVOIR TANK
(Hatchback)

1. Remove battery ground cable.
2. Remove protector from luggage
compartment. Also remove R.H.
speaker and side lower finisher.

finisher

/]

Protector
"

SFED013

3. Remove evaporation hoses, and
then remove reservoir tank.

- ({
Fuel tank gauge unit

\//O/ #—sFeots

FUEL FILLER TUBE AND
HOSE

1. Disconnect battery ground cable.
2. Drain fuel if fuel overflows when
disconnecting both fuel filler tube and
hose.

3. Open fuel filler lid, remove fuel
filler cap, and remove fuel filler
attaching bolts.




Fuel System —ENGINE CONTROL, FUEL & EXHAUST SYSTEMS

4. Remove fuel filler tube and hose
as follows:

e Hardtop

(1) Disconnect fuel filler hose from
fuel tank underside of floor.

(2) Remove protector from luggage
compartment, and disconnect ventila-
tion hose.

(3) Remove fuel check valve bracket,
and then extract both fuel filler tube
and hose.

SFES35

e Hatchback

Remove protector from luggage
compartment. Also remove rear speak-
er and side lower finisher from right
side of luggage compartment. Dis-
connect evaporation hoses, ventilation
hose and fuel filler hose from fuel
tank, and then remove fuel filler tube
and hose.

Fuel filler tube

h o

Fuel filler hose—_| /"
ity

Evaporation
hoses

SFEO018

FUEL CHECK VALVE
Remove fuel check valve as fol-
lows:

Remove protector from luggage
compartment. Disconnect fuel check
valve from evaporation hose.

FE-6

LgW—
EF.L @g_—_
relay B—

Fuel @Lo——
pump LgR—
relay a—
/ E.F.L relay and _& /
fuel pump relay
(D4,

The relays can be distinguished

SER230

by the color of harness.

FUEL TUBE

Fuel tubes are serviced as an assem-
bly. Do not disconnect any fuel line
unless absolutely necessary.

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

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

(1) Remove relay bracket.

(2) Start engine.

(3) Disconnect harness connector of
fuel pump relay while engine is run-
ning.

(4) After engine stalls, crank engine
two or three times.

(5) Turn ignition switch OFF.

(6) Reconnect harness connector of
fuel pump relay.

If engine will not start, disconnect
fuel pump relay and crank engine for
about 5 seconds.

Then turn ignition switch off.

2. Disconnect battery ground cable.
3. Drain fuel from fuel tank.

4. Loosen fuel hose clamps and dis-
connect fuel tubes at each end.

Plug hose and tube openings to pre-
vent entry of dust or dirt while re-
moving.

SFES37 __— ——~
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5. Remove fuel tube clamps and fuel
pump bracket from underbody. Re-
move fuel tubes and fuel pump as an
assembly. Leave brake tube on under-
body.

_ e
TN

:F-uel pump bracket

FUEL PUMP, DAMPER
AND FILTER

Refer to Section EF.

INSPECTION

FUEL TANK

Check fuel tank for cracks, rust or
deformation. If necessary, replace.

FUEL TANK GAUGE UNIT

Refer to Fuel Tank Gauge Unit for
inspection (Section EL).

FUEL FILLER TUBE
AND HOSE

Inspect all hoses and tubes for
cracks, fatigue, sweating or deteriora-
tion.

Replace any hose or tube that is
damaged.

FUEL CHECK VALVE

Refer to Fuel Check Valve for
inspection (Section EC).

FUEL TUBE

Replace any fuel tube that is crack-
ed, rusted, collapsed or deformed.

FUEL PUMP, FUEL DAMPER
AND FUEL FILTER

Refer to Fuel Pump, Fuel Damper
and Fuel Filter for component parts
inspection (Section EF).

INSTALLATION

Install any parts of the fuel system
in the reverse order of removal
Observe the following notes and refer
to Fuel Filter, Fuel Pump, Fuel
Damper and Fuel Hose for removal
and installation (Section EF).

@ : Fuel tank retaining bolt
14- 18 N°-m
(1.4 - 1.8 kg-m,
10 - 13 ft-Ib)

a. Install hose clamps securely. Do not
tighten excessively to avoid damag-
ing hoses.

b. Fasten fuel tube clamps on under-
body securely. Failure to follow
this caution could result in damage
to the surface of fuel tube.

¢. Do not kink or twist hose and tube
when they are routed.

d. Run the engine and check for leaks
at connections.

e. Fuel tank
Install fuel filler hose after fuel
tank has been mounted in place.
Failure to follow this rule could
result in leakage from around hose
connections. Do not twist or smash
ventilation and evaporation hoses
when they are routed. Be sure to
retain them with clips securely.

f. Fuel tank gauge unit
When installing fuel tank gauge
unit, align the projection of fuel
tank gauge unit with the notch in
fuel tank and tighten it securely. Be
sure to install fuel tank gauge unit
with O-ring in place.

FE-7
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8€534S

@®8-12(0.8-1.2,5.8-8.7)

@ 8-12(0.8-1.2,5.8-8.7) l\

Front exhaust tube @ 3-5(0.3-0.5,2.2-3.6) Catalytic
converter

Muffler

@ 31-42
(3.2-4.3,23-31)

Catalytic converter
lower shelter

@ 3-5(0.3-0.5,2.2-3.6)

@® 3-5(0.3-0.5,2.2-3.6)

®8-12(08-1.2,5.8-8.7)
@

@ 8-12(0.8-1.2,5.8-8.7)

@ 8-12(0.8-1.2,5.8-8.7)

@® : N-m (kg-m, ft-Ib)

W3LSAS LSNVHX3
SINILSAS LSNVHXA B 713N4 “TOHLNOD INIDN3 - warshs ssneyx3
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REMOVAL

FRONT TUBE

1. Remove catalytic converter lower
shelter.

SFEO24

2. Remove bolts attaching front ex-
haust tube to catalytic converter.
3. Remove bolts or nuts attaching
front exhaust tube to exhaust mani-
fold and front tube mounting bracket.
Front tube can then be removed.

CATALYTIC CONVERTER

Remove catalytic converter lower
shelter and remove catalytic converter.

CAUTION:

a. Be careful not to damage catalytic
converter when handling.

b. Never wet catalytic converter with
water, oil, etc.

Catalytic converter

SFE026

EXHAUST MUFFLER

1. Lift up car with a frame hoist.

2. Remove catalytic converter lower
shelter.

3. Remove bolts attaching exhaust
muffler to catalytic converter; remove
rear muffler mounting nuts. Dismount
exhaust muffler through underbody
and rear axle case.

N

SFES541

SFES542

INSPECTION

1. Check muffler and tubes for
cracks, damage or corrosion.

Replace any parts that is damaged
beyond limits.
2. Replace bracket and hanger rub-
ber parts that are cracked, fatigued or
sweated.

c. After

INSTALLATION

Install the exhaust system parts in
the reverse order ?f removal.

@ : Exhaust manifold to front
tube nuts

26 - 36 N-m

(2.7 - 3.7 kg-m,

20 - 27 ft-ib)

Mounting insulator nuts
8-12N-m

(0.8 - 1.2 kg-m,

5.8 - 8.7 ft-lb)
Mounting bracket bolts

8-12N-m

(0.8 - 1.2 kg-m,

5.8 - 8.7 ft-lb)
Catalytic converter attaching
bolts

31-42Nm

(3.2- 4.3 kg-m,

23 - 31 ft-lb)

Heat insulator securing bolts
3-5N'm

(0.3-0.5 kg-m,

2.2- 3.6 ft-Ib)

a. Keep sufficient clearance between

exhaust system components and
underbody adjacent parts.

b. Replace gaskets for catalytic con-

verter and for front tube with new
one when removed.

installation, check that
mounting brackets and mounting
rubbers are free from undue stress.
If any of the above parts is not
installed properly, excessive noises
or vibrations may be transmitted to
the car body.

d. With engine running, check all tube

connections for exhaust gas leaks,
and entire system for unusual
noises.

FE-9
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Hydraulic Clutch Control — CLUTCH

HYDRAULIC CLUTCH CONTROL

CLUTCH PEDAL
REMOVAL

1. Remove instrument lower cover.
2. Pry off snap pin and take out clev-
is pin.

9

®

SCLC02

SCLoO1

E-ring

Return spring
Clevis pin
Stopper bolt
Clutch pedal

[Z 0~ VLI N N

3. Remove stopper bolt.

4. Remove E-ring on fulcrum pin,
then remove clutch pedal and return
spring.

INSPECTION

Inspect the following parts: If ab-
normalities are found, repair or replace
the affected parts.

1. Clutch pedal bushing (1) at boss,
fulcrum pin @ and E-ring @) for
wear, deformation or damage.

Bushing is press-fitted. If it shows
sign of abnormality, replace pedal as-
sembly.

2. Clevis pin @) for wear or damage,
and snap pin &) for any deformation.
3.. Pedal ®, pedal pad (7) and pedal
stopper @ (or clutch switch) for de-
formation or damage.

4. Return spring (@ for fatigue or
damage.

CL-2

INSTALLATION
1. Install clutch pedal in reverse or-
der of removal.

Observe following:

a. Apply grease to boss of clutch ped-
al, return spring and fulcrum pin.

SCLO03

b. Firmly attach E-ring to fulcrum
pin.

c. Install clevis pin on the left of
clutch pedal and attach snap pin se-
curely.

d. Install return spring as shown in
bottom Figure on this page.

2. After assembly, adjust clutch ped-
al height and free play.

Refer to Checking Clutch Pedal
Height and Free Play (Section MA).

(@ : Pedal stopper lock nut
8-12N'm
(0.8- 1.2 kg-m,
5.8 - 8.7 ft-Ib)

CLUTCH MASTER
CYLINDER

REMOVAL

1. Remove snap pin from clevis pin.
2. Pull out clevis pin.

3. Disconnect clutch tube.

4. Remove master cylinder.

When disconnecting clutch tube, be
sure to receive draining clutch fluid
into a container. Use of rags is also
suggested to keep adjacent parts and
area clean.

SCLO04

CAUTION:

When disconnecting clutch tube, use
suitable flare nut wrench.

Never use an open end wrench or
adjustable wrench.




CLUTCH — Hydrautic Clutch Control

DISASSEMBLY

Cylinder body

?1)
@
@ 8-12(0.8-1.2,5.8-8.7)

Reservoir cap

Reservoir

Reservoir band

Return spring

Stopper bolt
@® 1.5-2.9(0.15-0.3,1.1-2.2)

8-12
Dust cover (0.8-1.2,
5.8-8.7
Stopper ring )
Push rod
Piston assembly
@ N-m (kg-m, ft-lb)
SCL005

1. Remove dust cover and take off
stopper ring.

2. Then, the push rod and stopper
can be taken out.

3. Loosen stopper bolt and take it
out.

4. The piston, spring seat, and return
spring can be taken out.

Discard piston cup and dust cover.

CAUTION:

Never detach reservoir. If it is removed

for any reason, discard it and install
new one.

INSPECTION

CAUTION:

To clean or wash all parts of master
cylinder, clean brake fluid must be
used. Never use mineral oils such as
gasoline and kerosene. It will ruin the
rubber parts of the hydraulic system.

1. Check cylinder bore and piston
for score or rust and if found, replace.
2. Check cylinder bore and piston

for wear. If the clearance between
cylinder bore and piston exceeds
specified value, replace piston as-
sembly or master cylinder assembly.

Clearance between cylinder
bore and piston:
Less than 0.15 mm
(0.0059 in)

3. Check condition of piston cup
and dust cover. Always replace them
after disassembly.

4. Check all recesses, openings and
internal passages to ensure that they
are clean and free from foreign matter.

ASSEMBLY

1. Apply brake fluid to cylinder
body, sliding part and piston cup.

CL-3
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2. Install piston assembly to cylinder
body.

Be careful not to damage piston
cup.

3. Make sure that master cylinder
operates normally.

4. Make sure that piston can move
maximum stroke smoothly.

@ : Stopper bolt
15-29 N'‘m
{0.15 - 0.3 kg-m,
1.1-2.2 ft-lb)

INSTALLATION

Install clutch master cylinder in
reverse order of removal. Observe
following:

1. Bleed air out of hydraulic system.
Refer to Bleeding Clutch System.

2. Adjust pedal height and pedal free
play. Refer to Checking Clutch Pedal
Height and Free Play (Section MA).

@ : Master cylinder to dash panel
securing nut
8-12N-m
(0.8 - 1.2 kg-m,
5.8 - 8.7 ft-Ib)

Clutch tube flare nut
15-18 N-m
(1.5- 1.8 kg-m,
11 - 13 ft-lb}

Push rod lock nut
8-12N-m
(0.8 - 1.2 kg-m,
5.8 - 8.7 ft-lb)

CAUTION:
When connecting clutch tube, use Tool
6694310000.

When tightening flare nut, hold
pipe by hand to prevent it from twist-
ing.

OPERATING
CYLINDER

REMOVAL

1. Loosen clutch tube flare nut at
the bracket on side member.

CL4
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CAUTION:

When disconnecting clutch tube, use
suitable flare nut wrench.

Never use an open end wrench or
adjustable wrench.

2. Remove lock spring, then dis-
engage hose from bracket.

3. Remove clutch hose from oper-
ating cylinder.

4. Remove operating cylinder.

DISASSEMBLY

1. Remove dust cover and push rod.
2. Remove piston and piston cup as
an assembly.

Discard piston cup and dust cover.

3. Remove bleeder screw.

CL222

1 Pushrod

2 -Dust cover
3 Piston spring
4 Piston

5 Piston cup
6 Operating cylinder
7 Bleeder screw

INSPECTION

Visually inspect all disassembled
parts and replace parts which are worn
or damage.

CAUTION:

To clean or wash all parts of operating
cylinder, clean brake fluid must be
used.

Never use mineral oils such as gasoline
and kerosene. It will ruin the rubber
parts of the hydraulic system.

1. Check cylinder bore and piston
for score or rust and, if found, replace.
2. Check cylinder bore and piston
for wear. If clearance between cylinder
bore and piston is more than the
specified value, replace piston or oper-
ating cylinder assembly.

Clearance between cylinder bore
and piston:
Less than 0.15 mm
{0.0059 in)

3. Check condition of piston cup
and dust cover. Always replace them
after disassembly.

4. Check bleeder hole to be sure that
it is clean.

ASSEMBLY

Assemble operating cylinder in
reverse order of disassembly. Observe
following: ’

1. Prior to assembly, dip a new
piston cup in clean brake fluid. To
install piston cup on piston, pay
particular attention to its direction.

2. Dip cylinder and piston in clean
brake fluid before assembly.

INSTALLATION

Install operating cylinder in reverse
order of removal. Observe following:

Bleed air thoroughly from clutch
hydraulic system. Refer to Bleeding
Clutch System.

a. When operating cylinder is removed
from, or installed on, clutch hous-
ing without disconnecting clutch
hose from operating cylinder, loos-
en bleeder screw so that push rod
moves lightly.
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b. Exercise care not to warp or twist

clutch hose. Be sure to install
clutch hose away from exhaust

tube.

c. When tightening flare nut, hold
pipe by hand to prevent it from
twisting.

CAUTION:
When connecting clutch tube, use Tool
GG94310000.

@ : Bleeder screw

7-9Nm
(0.7 - 0.9 kg-m,
5.1-6.5 ft-lb)

Operating cylinder to clutch

housing securing bolts

"~ 30-40N-m

(3.1-4.1 kg-m,
22 - 30 ft-lb)

Clutch hose to operating cylinder
17-21 N-m
(1.7 - 2.1 kg-m,
12 - 15 ft-lb)

CLUTCH LINE

INSPECTION

Check clutch lines (tube and hose)
for evidence of cracks, deterioration or
other damage. Replace if necessary.

If leakage occurs at or around
joints, retighten and, if necessary, re-
place damaged parts.

REMOVAL

CAUTION:

When disconnecting clutch tube, use
suitable flare nut wrench.

Never use an open end wrench or
adjustable wrench.

1. Disconnect clutch tube from
clutch hose at bracket on side mem-
ber.

2. Remove lock spring, then disen-
gage hose from bracket.

3. Remove clutch hose from oper-
ating cylinder,

4. Disconnect clutch tube from mas-
ter cylinder.

5. Remove clamp fixing clutch tube
to dash panel.

INSTALLATION

Wipe the opening ends of hydraulic
line to remove any foreign matter
before making connections.

1. Install clutch tube.

(1) Connect clutch tube to master
cylinder with flare nut.

(2) Fix clutch tube to dash panel
with clamp.

(3) Then tighten flare nut.

@ : Clutch hose to master
cylinder
15-18 N-m
(1.5- 1.8 kg-m,
11- 13 ft-lb)

2. Install clutch hose on operating
cylinder with a gasket in place.

Use new gasket.

@ : Clutch hose to operating
cylinder
17-21 N'm
{1.7 - 2.1 kg-m,
12 - 15 ft-ib)

3. Engage opposite end of hose with
bracket. Install lock spring fixing hose
to bracket.

a. When tightening flare nut, hoild
pipe by hand to prevent it from
twisting.

b. Exercise care not to warp or twist
clutch hose.

4. Connect clutch tube to hose with
flare nut and tighten it.

@ : Flare nut
15-18 N-m
{1.5- 1.8 kg-m,
11- 13 ft-Ib)

5. Check distance between clutch

line and adjacent parts (especially be-

tween hose and exhaust tube).

6. Bleed air out of hydraulic system.
Refer to Bleeding Clutch System

for adjustment.

CAUTION:
When tightening flare nut, use Tool
GG94310000.

BLEEDING CLUTCH
SYSTEM

The hydraulic clutch system must
be bled whenever clutch line has been
disconnected or air has entered it.

1. Remove cap of reservoir and top
up with recommended brake fluid.

SCLo08

2. Thoroughly clean mud and dust
from bleeder screw of operating
cylinder so that outlet hole is free
from any foreign material. Install
bleeder hose (vinyl hose) on bleeder
screw.

Place the other end of it in a con-
tainer filled with brake fluid.

SCLGO09
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3. Have a co-worker depress clutch
pedal two or three times. With clutch
pedal depressed fully, loosen bleeder
screw to bleed air out of clutch
system.

@ Depress pedal two or three times

Toe o)

SCLO10
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4. .Close bleeder screw quickly as
clutch pedal is on down stroke.

5. Allow clutch pedal to return slow-
ly with bleeder screw closed.

6. Repeat steps 3 through 5 until no
air bubble shows in the vinyl hose.

@ : Bleeder screw
7-9Nm
(0.7 - 0.9 kg-m,
5.1-6.5 ft-lb)

7. Depress and release clutch pedal
several times; then, check for external
hydraulic leaks at connections.

a. Brake fluid containing air is white
and has visible air bubbles.

b. Brake fluid containing no air runs
out of bleeder screw in a solid
stream without air bubbles.

c. Pay close attention to clutch fluid
level in reservoir during bleeding
operation.

d. Add brake fluid to reservoir only
up to the specified level. Do not
overfill.

CAUTION:

a. Do not re-use brake fluid drained
during bleeding operation,

b. Exercise care not to splash brake
fluid on exterior finish as it will
damage the paint.

¢. When tightening flare nut, use Tool
GG94310000.
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CLUTCH UNIT

CLUTCH DISC AND COVER

Flywheel

SCLO11

REMOVAL

1. Remove transmission from engine.
Refer to Removal (Section MT).

2. Insert Tool into clutch disc hub.

SCLO12

3. Loosen bolts attaching clutch
cover to flywheel, one turn each at a
time, until spring pressure is released.

Be sure to turn them out in a crisscross
fashion.

oD
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4. Remove clutch disc and cover
assembly.

INSPECTION

Wash all disassembled parts except
disc assembly in suitable cleaning

solvent to remove dirt and grease
before making inspection and adjust-
ment.

Fiywheel and pressure plate

Check friction surface of flywheel
and pressure plate for scoring or
roughness. Slight roughness may be
smoothed by using fine emery cloth. If
surface is deeply scored or grooved,
the part should be replaced.

Clutch disc assembly

Inspect clutch disc for worn or oily
facings, loose rivets and broken or
loose torsional springs.

1. If facings are oily, disc should be
replaced. In this case, inspect trans-
mission front cover oil seal, pilot
bushing, engine rear oil seals and other
points for oil leakage.

CL-7
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2. The disc should also be replaced
when facings are worn locally or worn
down to the specified limit.

Wear limit of facing “A"’:
0.3 mm (0.012in)

Depth
gauge
N

N

3. Check disc plate for runout when-
ever the old disc or a new one is
installed.

4. If runout exceeds the specified
value at outer circumference of facing,
replace or repair disc.

Runout limit:
(total indicator reading)
Less than 0.5 mm (0.020 in)
“R" {from hub center):
108 mm (4.25 in)

2. Measure height

CAUTION:

When repairing disc plate, never hold it
forcibly with pliers or bend it exces-
sively; otherwise facing will be dam-
aged.

Backlash:
Less than 0.4 mm (0.016 in)

Clutch cover assembly

1. Check end surface of diaphragm
spring for wear. If excessive wear is
found, replace clutch cover assembly.
of diaphragm
springs as outlined below:

(1) Place Tool ST20050100 on Tool
ST20050010 and then tighten clutch
cover assembly on base plate by using
Tool ST20050051.

ST20050051

OEOElEOEO,se rrr.-

IN

CL151

(2) Measure height “A” at several
points with a vernier caliper depth
gauge.

Diaphragm spring height “A”":
33.0 - 35.0 mm
(1.299 - 1.378 in)

SCLO14

5. Check fit of disc hub on transmis-
sion main drive gear splines for smooth
sliding. If splines are worn, clutch disc
or main drive gear should be replaced;
that is, backlash exceeds the specified
value at outer edge of clutch disc.

CL-8

If height “A” of spring end is
beyond specified value, adjust spring
height with Tool ST20050240. If
necessary, replace clutch cover as-
sembly.

SCLO18

Also, unevenness of diaphragm
spring toe height should be within the
specified limit.

Unevenness of diaphragm spring
toe height:
Less than 0.5 mm (0.020 in)

If unevenness of diaphragm spring
toe height is beyond specified value,
adjust spring height with Tool
ST20050240.

3. Inspect thrust rings for wear or
damage. As these parts are invisible
from outside, shake cover assembly up
and down to listen for chattering
noise, or lightly hammer on rivets for a
slightly cracked noise. Any of these
noises indicates need of replacement as
a complete assembly.

INSTALLATION

1. Apply a light coat of grease (in-
cluding molybdenum disulphide) to
transmission main drive gear splines.
Slide clutch disc on main drive gear
several times. Remove clutch disc and

"wipe off excess lubricant pushed off

by disc hub.

Take special care to prevent grease
or oil from getting on clutch facing.

2. Reinstall clutch disc and clutch
cover assembly. Support clutch disc

and cover assemblies with Tool
KV30100100.

Be sure to keep disc facings, fly-
wheel and pressure plate clean and
dry.
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KV30100100

CcL340

3. Install clutch cover assembly.
Each bolt should be tightened one
turn at a time in a crisscross fashion.

@ : Clutch cover bolt
16-21N-m
(1.6 - 2.1 kg-m,
12 - 15 ft-Ib)

4. Remove clutch aligning bar.
S. Reinstall transmission. Refer to
Installation (Section MT).

RELEASE BEARING

REMOVAL

1. Remove transmission from engine.
Refer to Removal (Section MT).

2. Disconnect holder spring from
bearing sleeve.

3. Remove release bearing and sleeve
as an assembly from transmission case
front cover.

4. Take clutch release bearing out
from bearing sleeve, using a universal
puller and a suitable adapter.

‘: / > ’\_ il—. o

4uuumqéglmuumuum li |

CL145

INSPECTION

Check for abnormal wear on con-
tact surface of withdrawal lever, ball
pin and bearing sleeve.

Hold bearing inner race and rotate
outer race while applying pressure to
it. If the bearing rotation is rough or
noisy, replace bearing.

INSTALLATION

1. Assemble release
sleeve, using a press.

bearing on

Do not depress outer race.

2. Before or during assembly, lubri-
cate the following points with a light
coat of multi-purpose grease.

(1) Inner groove of release bearing
sleeve.

Pack this recess.

]
\_n__\@ SCLO16

(2) Contact surfaces of withdrawal
lever, lever ball pin and bearing sleeve.
(3) Bearing sleeve sliding surface of
transmission case front cover.

(4) Transmission main drive gear
splines. (Use grease including molybde-
num disulphide.)

A small amount of grease should be
coated to the above points. If too
much lubricant is applied, it will run
out on the friction plates when hot, re-
sulting in damaged clutch disc facings.

3. After lubricating, install with-
drawal lever, release bearing and sleeve
assembly in position. Connect them
with holder spring.

Release bearing

@‘l&\ AN '\

Dust cover_% ,——t\f’“‘
SMTO010

4. Reinstall transmission. Refer to
Installation (Section MT).

PILOT BUSHING

Refer to Crankshaft (Section EM)
for replacing pilot bushing.

CL9



Service Data and Specifications (S.D.S.) — CLUTCH

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

GENERAL SPECIFICATIONS
CLUTCH CONTROL SYSTEM

Type of clutch control Hydraulic
CLUTCH MASTER CYLINDER
inner diameter mm (in) 15.88 (5/8)

CLUTCH OPERATING CYLINDER

Type Non-adjustable
Inner diameter mm {in) 17.46 (11/16)
CLUTCH DISC
Type 225CBL
Facing size
. . . 225 x 150 x 3.5
Outer dia. x Inner dia. x Thlglfness (8.86 x 5.91 x 0.138)
mm {in)

Thickness of disc assembly

CLUTCH DISC Unit: mm (in)

Model 225CBL

\'I:Iear limit of facing surface to rivet 0.3 (0.012)

ead

Runout limit 0.5 (0.020)
Distance of runout checking point

{from the hub center) 108 (4.25)
Maximum backlash of spline 0.4 {0.016)

(at outer edge of disc)

CLUTCH COVER

Unit: mm (in)

Model C225S8
Diaphragm spring height (313 ;)9.9351.0378)

Unevenness of diaphragm spring toe
height

Less than 0.5 {0.020)

Free mm (in) 8.25 -8.95
(0.3248 - 0.3524)
At load 3,923 N 76-80
(400 kg, 882 Ib) {(0.299 - 0.315)
Number of torsion springs 6
CLUTCH COVER TIGHTENING TORQUE
Type €228 Unit N-m kg-m ft-Ib
Full load N (kg, Ib) 3,923 (400, 882)
9 Pedal stopper bolt lock 8-12 08-1.2 5.8-8.7
nut
Master cylinder push rod 8-12 08-1.2 5.8-8.7
lock nut
Master cylinder stopper | 15.29 | 0.15-03 | 1.1-22
bolt
Master cylinder securing 8.12 0.8-1.2 5.8-8.7
nut
Clutch tube flare nut 15-18 156-18 11-13
lNSPECTlON AND AD‘ USTMENT Push rod lock nut 8-12 08-1.2 5.8-8.7
Operating cylinder .
CLUTCH MASTER CYLINDER bloeder serom 7.9 | 07-09 | 51-65
Clearance betwsen cylinder bore Operating cylinder
han 0. .0059 Y . . .
and piston mm {in) Less than 0.15 (0.0059) securing bolt 30-40 3.1-4.1 22.30
Clutch hose to operating
CLUTCH OPERATING CYLINDER cylinder securing nut 17-21 [ 17-21 | 12415
Clearx?nce between cylinder bor'a Less than 0.15 (0.6059) Clutch cover securing 16-21 1.6-2.1 12.15
and piston mm (in) bolt

CL-10




CLUTCH — Trouble Diagnoses and Corrections

‘TROUBLE DIAGNOSES AND CORRECTIONS

CLUTCH SLIP

Slipping of clutch may be noticeable when any of the following symptoms is encountered during operation.
(1) Car will not respond to engine speed during acceleration.
(2) Insufficient car speed.
(3) Lack of power during uphill driving.
(4) Increasing of fuel consumption.

Some of the above conditions may also be attributable to engine problem. First determine whether engine or clutch is caus-
ing the problem.

If slipping clutch is left unheeded, wear and/or overheating will occur on clutch facing to such an extent that it is no longer
serviceable.

TO TEST FOR SLIPPING CLUTCH, proceed as follows:

Inspection

Insure that parking brake is engaged. Disengage clutch and shift transmission gears into TOP. Gradually increase engine
speed while simultaneously engaging clutch. If engine stops while clutch is being engaged, clutch is functioning properly. If
car does not move and the engine does not stop, clutch is slipping.

Probable cause Corrective action
o Clutch facing hardened or wet with oil Repair or replace
o Clutch facing excessively worn Replace (Replace if engine/
transmission oil seal is faulty)
e Diaphragm spring weak or damaged Replace
e Flywheel or pressure plate warped Repair or replace
e Particles in return port of master cylinder; Clean or replace faulty parts

Piston fails to return to its original position

o Clutch tube deformed or crushed Replace

CLUTCH DRAGS

Dragging clutch is particularly noticeable when shifting gears, especially into low gear.
TO TEST FOR DRAGGING CLUTCH, proceed to inspection.

Inspection

Disengage clutch and shift gears into Reverse. Shift gears into Neutral, gradually increasing engine speed. After a short inter-
mission, shift gears into Reverse. If noise is heard while gears are being shifted, clutch is dragging.

CL-11
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Probable cause Corrective action

e Clutch disc hub splines worn or rusted Replace (or remove rust) and
coat with grease

o Oil leakage at master cylinder, operating cylinder, tube or hose Replace faulty parts

® Air in hydraulic system Bleed air

o Insufficient pedal stroke Adjust

e Clutch disc runout or warped Replace

o Diaphragm spring fatigued Replace

e Piston cup deformed or damaged Replace

e Lack of grease on pilot bushing Coat with grease

e Clutch facing wet with oil Replace (Replace if engine/
transmission oil seal is faulty)

CLUTCH CHATTERS
Clutch chattering is usually noticeable when car is just rolled off with clutch partially engaged.

Probable cause Corrective action
o Oil on clutch facing Replace
e Diaphragm spring fatigued Replace
e Clutch facing hardened Replace
e Clutch facing warped Repair or replace
e Pressure plate worn or warped Replace
e Engine mounting loose or rubber deteriorated Tighten or replace
o Clutch facing rivets loose Replace
NOISY CLUTCH
Probable cause Corrective action
o Release bearing/sleeve damaged or improperly lubricated Replace
e Pilot bushing worn, jammed or damaged Replace
e Clutch facing rivets loose Replace
o Disc plate cracked Replace
e Clutch disc torsion springs fatigued Replace

RABBIT-HOPPING CLUTCH

When “rabbit-hopping”™ of clutch occurs, car will not roll off smoothly from a standing start or clutch will be engaged be-
fore clutch pedal is fully depressed.

Probable cause Corrective action
e Oil on clutch facing Replace
e Clutch facing worn or rivets loose Replace
e Flywheel/pressure plate warped or worn Replace
e Mounting bolts on engine or power train loose Tighten
o Diaphragm spring fatigued Replace

CL-12



CLUTCH - Special Service Tools

SPECIAL SERVICE TOOLS

Tool number

T
(Kent-Moore No.) ool name
KV30100100 Clutch aligning bar
(-)
ST20050100 Distance piece
(-)
ST20050010 Base plate
(-)
ST20050051 Set bolt
o ALRR1EE
ST20050240 Diaphragm spring adjusting wrench
(=)
GG94310000 Flare nut torque wrench
(-)

CL-13
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Removal and Installation - MANUAL TRANSMISSION

REMOVAL AND INSTALLATION

REMOVAL

1. Disconnect battery ground cable.
2. Remove accelerator linkage.
3. Jack up car and support its weight
on safety stands. Use a hydraulic hoist
or open pit, if available.

Make sure that safety is insured.
4. Disconnect front exhaust tube.

' SMT143

5. Disconnect wires from reverse
(back-up) lamp, Top and O.D. gear
(if so equipped) switches.
6. Disconnect speedometer cable.
7. Remove propeller shaft.

Refer to Propeller Shaft (Section
PD) for removal.

Plug up opening in rear extension
to prevent oil from flowing out.

8. Remove clutch operating cylinder.
9. Support engine by placing a jack
under oil pan with a wooden block
used between oil pan and jack.

CAUTION:
Do not place jack under oil pan drain
plug.

10. Support transmission with a trans-
mission jack.

11.

(1) Remove console box. Refer to
Console Box (Section BF) for removal.

MT-2

(2) Place transmission control lever in
neutral position and remove transmis-
sion hole cover, insulator, E-ring and
control lever,

12. Loosen rear engine mount secur-
ing nuts () temporarily and remove
crossmember mounting nuts (2) .

SMT144

13. Remove starter motor.
14. Remove bolts securing transmis-
sion to engine and gusset,

Then support the engine and trans-
mission with jacks, and slide transmis-
sion rearward away from engine and
remove from the car.

CAUTION:

Take care in dismeunting transmission
not to strike any adjacent parts and
main drive gear.

INSTALLATION

Install the transmission in reverse
order of removal, paying attention to
the following points.

1. Before installing, clean mating
surfaces of engine rear plate and trans-
mission case.

2. Before installing, lightly apply
grease to spline parts of clutch disc
and main drive gear. And also apply
grease to moving surfaces of control
lever and striking rod.

3. When installing control lever, be
sure to apply multi-purpose grease to
sliding parts as shown below.

Control lever

SMT142 Striking guide

4. Remove filler plug and fill trans-
mission with recommended gear oil to
the level of the plug hole.

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

5. Apply sealant to threads of filler
plug, and install filler plug to transmis-
sion case.

@ : Filler plug
25-34 N'm
(2.5 - 3.5 kg-m,
18 - 25 ft-lb)
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6. Tighten bolts securing transmis-
tion to engine.

7. Tighten bolts securing transmis-
sion to gusset.

T :@ 43-58N-m @:25-35N-m
(44 -59 kg-m, (2.6 - 3.6 kg-m,
32- 43 ft-b) 19 - 26 ft-Ib)

25- 35 N-m i ey
(2.6 - 3.6 kg-m,
19 - 26 ft-Ib)

8. Lubricate oil seal lip and bushing
on rear extension with gear oil for ini-
tial lubrication.

SMT145

5-SPEED TRANSMISSION (Model : FS5W71B)

As for specifications of each gear switch, Neutral switch
refer to Emission Control Devices (Section EC). @ 20-29(2.0-3.0,14-22)
0il seal

\ Apply gear oil to oil seal.
0.D. gear switch > ’ \

@ 20-29 (2.0-3.0,14-22)

/

Bearing

Adapter plate

3.9-59
(0.4-0.6,2.9-4.3)
Reverse lamp switch
] . vitch @ 16-21
® 20-29(2.0-3.0,14-22) (1.6-2.1,12-15)

Top gear switch

® 20-29(2.0-3.0,14-22)
Transmission case

Gasket

Rear extension

L
@ 16-23(1.6-2.3,12-17)

Bearing retainer

Filler plug
@ 25-34(2.5-3.5,18-25)
Apply sealant to thread of bolts.
Drain plug

Apply gear oil to oil seal. ® 25-34(25-3.5,18-25)

Front cover

@® 20-34(2.0-3.5,14-25)

® 16-21(1.6-2.1,12-15)
Apply sealant to thread of bolts.
@ : N-m (kg-m, ft-Ib)

SMT358

MT-3
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3rd main gear

Pilot bearing
Apply gear oil to pilot bearing

Coupling sleeve

Snap ring
Main drive gear ball bearing
Washer

)

Needle bearing

Snap rin
prig Apply gear oil to needle
bearing
3rd & 4th synchronizer hub
Pay attention to its direction.

OO, ol Spread spring
Main drive gear S, &@—Shifting insert

Steel ball Apply grease to steel ball

Mainshaft ball bearing

Thrust washer Apply grease to thrust washer.

Overdrive mainshaft bearing
Speedometer drive gear

1st & 2nd synchronizer hub
2nd main gear

Snap ring
Mainshaft lock nut
@ 137-167 (14.0-17.0, 101 - 123)
Overdrive .
gear bushing Countershaft lock nut
& @ 98-127
(10.0-13.0,
72 -94)
Countershaft rear end
> bearing
Overdrive counter gear
Needle bearing Apply gear oil to
Reverse counter ~ needle bearing
Counter rear gear
bearing

Reverse counter

l/ f ke
Insert rletaineg)@ Woodruf 0’7 .
l/ gear spacer

%

fl) 1'12 (5th) synchronizer (’@ i Counter gear
Pay attention to K

its direction @ Woodruff key

Counter drive gear
Shim

Refer to transmission case for assembly. Counter front bearing

Reverse idler thrust
washer
Reverse idler gear bearing

Reverse idler gear

Reverse idler thrust washer
Reverse idler shaft

@ : N'm (kg-m, ft-1b)
SMT738

MT-4
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Striking rod
Oil seal Expansion plug
rhsea Apply sealant to plug.
Striking guide
E-ring 2
O-ring )
W Stopper guide pin
Lock pin E\\p{i\/,% Return spring plug Control lever
Apply gear oil to O-ring. Apply locking sealer
to thread of bolt. g
> @ ©78-98 )
® Retum spring (0.8-1.0,5.8-7.2)
plunger
: Check spring
Return checkin,
Striking lever 8 Check ball plug \B
Apply locking sealer
@® 19-25(1.9-2.5,14-18) to thread of bolt.
E-ring @

Control lever

bushing
1st & 2nd shift fork Control lever bushing—8 Control lever pin
1st & 2nd fork rod

Reverse & O.D. shift fork

3rd & 4th shift fork

® 19-25
(1.9-2.5,14-18)

\ Interlock ball

Reverse & O.D. fork rod

@ : N'm (kg-m, ft-Ib)

SMT360

MT-5
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REAR EXTENSION

DISASSEMBLY

1. Wipe off dirt and grease.

2. Drain oil.

3. Remove 0.D. gear switch (if so
equipped).

4. Remove E-ring and stopper guide
pin.

SMT361

5. Remove return spring plug, return
spring, and plunger from rear exten-
sion.

SMT362

6. Remove rear extension by lightly
tapping it.

SMT363

7. Remove lock pin and then remove
striking rod.

MT-6

SMT364

8. Remove Rev. check sleeve.

SMT365

INSPECTION

1. Clean with solvent and check for
cracks or cavities by means of dyeing
test.
2. Check mating surface of rear ex-
tension for small nicks, projection or
sealant.

If rear extension bushing is worn or
cracked, replace it as an assembly of
bushing and rear extension housing.

ASSEMBLY

1. Assemble lock pin and striking
rod.

(T):8.8-11.8 N-m

(0.9 - 1.2 kg-m,

6.5 - 8.7 ft-lb)
2. Stand transmission case assembly
on wooden plates of more than 20 mm
(0.79 in) thick.
3. Clean mating surfaces of adapter
plate and rear extension.
4. Apply sealant to mating surface of
adapter plate.

5. [Install rear extension as follows:
(1) Set gears at Neutral.

(2) Turn striking guide counterclock-
wise.

(3) Set striking guide at Neutral.

(4) Align end of striking lever with
cutout portion of fork rod.

®da (3)NEUTRAL

SMTO007

(5) Apply sealant to threads of
through-bolts and tighten them to
transmission case.

(T) 16 - 21 N'm
(1.6 - 2.1 kg-m,
12 - 15 ft-lb)
SMT368
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6. Install plunger, return spring, and
return spring plug.

SMT366

2. Remove dust cover, release bear-
ing and withdrawal lever. Refer to Re-
lease Bearing (Section CL) for re-
moval.

3. Remove front cover and gasket.
Detach countershaft front bearing
shim.

4. Remove main drive bearing snap
ring.

1 Plunger
2 Return spring
3 Return spring plug

7. Apply sealant to stopper guide
pin, then install stopper guide pin and
E-ring.
8. Install Rev. check sleeve.
T :3.9-59N:m

(0.4 - 0.6 kg-m,

2.9 - 4.3 ft-lb)

9. Install O.D. gear switch (if so e-
quipped).

10. Make sure that gears operate
smoothly.

o5 sMTO11

5. Separate transmission case from
adapter plate.

SMT367

TM753

11. Install drain plug.

T):25-34Nm
(2.5 - 3.5 kg-m,
18 - 25 ft-lh)

TRANSMISSION
CASE

DISASSEMBLY

1. Remove rear extension. Refer to
Rear Extension for disassembly.

INSPECTION

1. Clean with solvent and check for
cracks or pits by means of dyeing test.
2. Check mating surface of transmis-
sion case for small nicks, projection or
sealant.

ASSEMBLY

1. Clean mating surfaces of adapter
plate and transmission case.

2. Stand transmission case on wood-
en plates of more than 20 mm (0.79 in)
thick.

3. Apply sealant to mating surface of
transmission case.

4. Slide gear assembly onto adapter
plate by lightly tapping with a soft
hammer.

5. Make certain that mainshaft ro-
tates freely.

SMTO014

6. Fit main drive bearing snap ring.
7. Select countershaft front bearing
shim as follows:

(1) Measure height “A”.

o /2@

TM371

1 Transmission case
2 Counter gear front bearing
3 Counter gear

MT-7
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(2) Select a shim of thickness “A™
measured.

Counter gear front
bearing shim:
Refer to S.D.S.

8. Clean mating surfaces of front
cover and transmission case.

9. Apply grease to shim selected to
retain it on front cover.

10. Lubricate seal lip and main drive
shaft with gear oil, then install new
gasket and front cover.

11. Install rear extension. Refer to
Rear Extension for assembly.

12. Apply a light coat of multi-pur-
pose grease.

SMTO016

13. Install dust cover, release bearing
and withdrawal lever.

14. Assemble Rear Extension. Refer
to Rear Extension for assembly.

FORKS AND FORK
RODS

DISASSEMBLY

1. Remove rear extension. Refer to
Rear Extension for disassembly.

2. Remove transmission case. Refer
to Transmission Case for disassembly.
3. Set up Tool on adapter plate.

4. Place above assembly.in a vise.

. ('_—{p:—il -

ST23810001

TM754

5. Remove check ball plugs and
check springs.

Fork rod
(1st & 2nd)

Fork rod
(3rd & 4th)

é Ch@ ball "« Fork rod
H | O (O.D. & Rev.)
== - TM198A

ASSEMBLY

1. Install Ist & 2nd, 3rd & 4th and
0.D. & Rev. shift forks and 1st & 2nd
fork rod, then secure with retaining

pin.

SMTC63

6. Drive out retaining pins.

2. [Install two interlock balls.
3. Install 3rd & 4th fork rod, then
secure with retaining pin.

\

KV31100300

v
SMTO019

7. Drive out fork rods and remove
interlock balls and check balls.

Be careful not to lose three check
balls and four interlock balls.

INSPECTION

Clean with solvent and check for
wear, scratches, projection, damage or
other faulty conditions. Replace any
part which is worn or damaged.

TS|

SMT137

MT-8

4. Install two interlock balls.

5. Install 0.D. & Rev. shift fork and
fork rod, then secure with retaining
pin.

&'/

KV3110030(}) ©

SMT021

6. Install check balls and check
springs.
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7. Apply locking sealer to check
ball plugs and install them.

@ :19-25N.m
{1.9- 2.5 kg-m,
14 - 18 ft-Ib)

SMT022

a. Check ball plug for 1st & 2nd fork
rod is longer than that for Rev.
shift fork rod and 3rd & 4th fork
rod.

b. To insure that interlock plunger is
installed properly, slide 3rd & 4th
fork rod and operate the other fork
rod. Make sure that the gear except
3rd or 4th gear does not mash.

8. Apply gear oil to all sliding sur-
faces and check to see that shift rods
operate correctly and gears are en-
gaged smoothly.

9. Install transmission case. Refer to
Transmission Case for assembly.

10. Install rear extension. Refer to
Rear Extension for assembly.

GEARS AND SHAFTS

DISASSEMBLY

Main drive and counter
drive gear

1. Remove rear extension. Refer to
Rear Extension for disassembly.

2. Remove transmission case. Refer
to Transmission Case for disassembly.
3. Remove forks and fork rods.
Refer to Forks and Fork rods for dis-
assembly.

4. Measure gear end play. Refer to
Gears and Shafts for inspection.

5. Mesh 2nd and reverse gear, then
draw out counter front bearing.

* V! o A
o G
& “T_’_u 3
:'.) > ;‘: B

6. Remove counter drive gear snap
ring.

7. Draw out counter drive gear with
main drive gear.

Ly
// SMT023

When drawing out main drive gear
assembly, be careful not to drop pilot
needle bearing and baulk ring.

3rd main gear

1. Remove snap ring and thrust
washer.

2. Draw out 3rd & 4th synchronizer
and 3rd gear.

0.D. gear and reverse gear

1. Mesh 2nd and reverse gears. Re-
lease staking on counter gear nut and
mainshaft nut and loosen these nuts.
Remove counter gear nut,.

Removed nuts should be discarded
and should not be reused.

bearing.

MT042

3. Remove reverse counter gear and
spacer.

Remove snap ring from reverse idler
shaft, and remove reverse idler gear.
4. Remove snap rings, steel ball,
speedometer drive gear and bearing,

5. Remove mainshaft nut, thrust
washer, steel roller, needle bearing,
0.D. gear and baulk ring.

MT-9
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Remove O.D. gear bushing, insert
.ainer and O.D. synchronizer.

Press mainshaft

SMT530

$T30031000

l TMO49A

TM372

1st and 2nd main gear and
counter gear

1. Draw out mainshaft assembly
together with counter gear, by tapping
rear end of mainshaft and counter
gear.

Hold front of mainshaft assembly
by hand, being careful not to drop
counter gear.

Synchronizer
(1st & 2nd and 3rd & 4th)

Disassemble synchronizer.

Synchronizer hub

Coupling gfx Spread spring
sleeve Shifting insert

SMTO024

Synchronizer (0.D.)
Disassemble synchronizer.

2. Remove thrust washer, steel ball,
Ist gear and needle bearing.

Be careful not to lose steel ball
retaining thrust washer.

3. Press out 1st gear mainshaft bush-
ing together with 2nd gear and 1st &
2nd synchronizer.

When pressing out bushing, hold
mainshaft by hand so as not to drop it.

MT-10

Shifting insert
Spread spring

0.D. (Sth)
1] synchronizer
Reverse main gear ﬂ hub
SMT369

INSPECTION
Bearings

1. Thoroughly clean bearing and dry
with compressed air.

2. When race and ball surfaces are
worn or rough, or when balls are
out-of-round or rough, replace bearing
with a new one.

3. Replace needle bearing if worn or
damaged.

Gears and shafts

1. Check all gears for excessive wear,

chips or cracks; replace as required.

2. Check shaft for bending, crack,

wear, and worn spline; if necessary,

replace.

3. Measure gear end play:

e It is necessary to measure end play
before disassembling mainshaft and
after reassembling mainshaft.

e Tighten mainshaft lock nut to
specified limit and measure end
play to insure that it is within
specified limit.

o If end play is not within specified
limit, disassemble and check parts
for condition.

e Replace any part which is worn or
damaged.

CAUTION:

Do not allow the bearings to spin.
Because it will damage the race and
balls, Turn them slowly by hand.

Mainshaft or
bushing

SMT025
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Standard end play:
1st gear
0.27-0.34 mm
(0.0106 - 0.0134 in)
2nd gear
0.12-0.19 mm
(0.0047 - 0.0075 in)
3rd gear
0.13- 0.37 mm
(0.0051 - 0.0146 in)
0.D. (5th) gear
0.31 -0.35 mm
(0.0122 - 0.0138 in)
Reverse idler gear
0.05- 0.50 mm
(0.0020 - 0.0197 in)

Baulk ring

1. Replace baulk ring if found to be
deformed, cracked or otherwise dam-
aged excessively.

e VA e

SMTO026

2. Place baulk ring in position on
gear cone.

While holding baulk ring against
gear as far as it will go, measure gap
between baulk ring and outer gear.

If the clearance is smaller than
wear limit, discard baulk ring.

Baulk ring to gear clearance:
Except O.D. (5th) gear
Standard
1.20 - 1.60 mm
(0.0472 - 0.0630 in)
Wear limit
Less than 0.8 mm
(0.031in)
0.D. (5th) gear
Standard
1.00 - 1.40 mm
(0.0394 - 0.0551 in)
Wear limit
Less than 0.5 mm
(0.020 in)

Baulk ring
to gear
clearance

e

SMT140

Shifting insert

Replace, if worn excessively, worn

unevenly, deformed, or damaged.

SMTO064

0Oil seals

1. Replace oil seal if sealing lip is
deformed or cracked. Also discard oil
seal if spring is out of position. Refer
to Replacement of Qil Seals.

2. Check the oil seal lip contacting
with shaft; if necessary replace oil seal
and shaft as a set.

ASSEMBLY
Adapter plate

1. Place new dowel pin, mainshaft
bearing on adapter plate and tap them.

Adapter plate
Dowel pin (2 ;:llacc:s)7 7

7.510.295) |

i}
Mainshaft bearing—
7

\\ L —F

7.5 (0.295)-

N

Unit: mm (in)
SMT027

2. [Install oil gutter on adapter plate
and bend it on front side and expand
on rear side.

3. Insert reverse idler shaft.
4. Install bearing retainer.

/ I/ . / : o ‘\ N

L 1 g

SMTO28

5. Tighten each screw, then stake it
at two points.

6. Install counter rear bearing with a
soft hammer.

MT-11
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Jhronizer

Assemble coupling sleevé, and
4b.
2. Position spread springs and
shifting inserts in three slots in
synchronizer hub; put coupling sleeve
(reverse main gear) on synchronizer
hub.

SMTO029

1st and 2nd main gear

1. Assemble 2nd gear needle bearing,
2nd gear, baulk ring, 1st & 2nd syn-
chronizer assembly, Ist gear baulk
ring, Ist gear bushing, needle bearing,
Ist gear, steel ball, and thrust washer
on mainshaft.

Before installing steel ball and
thrust washer, apply grease to them.

TM358

2. Set Tool and place adapter plate
assembly on it.

_For counter gear and
reverse idler shaft

For mainshaft and
/ reverse idler shaft

.
[P &

KV31100401
[ e U l

T

Holes for reverse idler shaft ThidAEE

MT-12

3. Press mainshaft
adapter plate.

assembly  to

KV31100401

TM439

3rd main and counter gear

1. Tap new woodruff keys until they
are seated securely.

SMTO030

2. Press counter gear into adapter
plate.

KV31100401

TM440

3. Position needle bearing, 3rd main
gear, baulk . ring and 3rd & 4th
synchronizer assembly on the front of
mainshaft.

Assemble 3rd & 4th synchronizer
hub, paying attention to its direction.

;

|
l

=1
)

Front . —+ -

54

SMT031

4. Install thrust washer on mainshaft
and secure it with snap ring of proper
thickness that will minimize clearance
of groove in mainshaft.

Mainshaft front snap ring:
Refer to S.D.S.

Main drive and counter
drive gear

1. Install baulk ring on synchronizer.

Be sure to align grooves of baulk
ring with inserts.

2. Apply gear oil to mainshaft pilot
bearing and install it on mainshaft.

SMTO032
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3. Install main drive gear with
counter drive gear.

Assemble counter drive gear, paying
attention to its direction.

Front ‘

SMTO65

4. Press counter drive gear onto
*counter gear.

S§T23860000

KV31100400

Main drive gear and counter drive
gear should be handled as a matched
set. When replacing main drive gear or
counter drive gear, be sure to replace
as a set of main drive gear and counter
drive gear.

Counter drive gear snap ring:
Refer to §.D.S.

5. Secure counter drive gear with
snap ring that will minimize clearance
of groove in countershaft.

6. Press counter gear front bearing
onto counter gear.

S§T22360002

KV31100400

— TMA443

L

0.D. gear and reverse gear

1. After front side is assembled, as-
semble reverse counter spacer, snap
ring, spacer, needle bearing, reverse
idler gear, -spacer and snap ring.

TM451

2. Assemble insert retainer and O.D.
synchronizer.
3. [Install O.D. gear bushing.

SMT531

4. Apply gear oil to needle bearing,
then install it in place.

5. Install O.D. gear assembly, steel
roller and thrust washer. Before in-
stalling steel roller, apply grease to it.

a. Assemble O.D.-reverse synchronizer
hub, paying attention to its direc-
tion.

Front ‘

SMT370

b. Main O.D. gear and counter O.D.

gear should be handled as a match-
ed set.
When replacing main O.D. gear and
counter O.D. gear, be sure to re-
place as a set of main 0.D. and
counter O.D. gears.

6. Assemble reverse counter gear,
overdrive counter gear.

7. Assemble thrust washer, steel
roller and new mainshaft nut, and
tighten it temporarily.

8. [Install bearing.

<-ST22360002

9. Mesh 2nd and reverse gears and
tighten mainshaft lock nut and
counter gear lock nut.

§T22520000

¥ T 137- 167 N'm
(w ] (14.0 - 17.0 kg-m,
101 - 123 ft-Ib)

SMTO044

(T : Counter gear lock nut
98 - 127 N-m
(10.0 - 13.0 kg-m,
72 - 94 ft-1b)

MT-13




7 insmission (Model: FS5w718) — MANUAL TRANSMISSION

sion of torque

.ainshaft nut should be tightened

specified torque with Tool. When
«0ing so, the amount of torque to be
read on wrench needle should be
modified according to the following
chart.

@) :137-167 N'm
(14 - 17 kg-m,
101 - 123 ft-Ib)

$T22520000 [
Torque wrench

= ==
L m (ft)
0.10 m
(0.33 ft)
2 e5
s 2z
=
Bu  widl
o (16) 1
= Upper limit line
g(llﬁ) 147 7
s a9
e
A 137
Z(100)} (14)
= &
g .
?3 Converted
Z (90)
=
>
~ | 108 Lower limit line
(80) 11 1 1
(ID%4 05 06 07 08
m
(1.5) (2.0) (2.5)
(ft)
SMT034

10. Stake mainshaft lock nut and
counter gear lock nut with a punch.

11. Measure gear end play. Refer to
Gears and Shafts for inspection.

MT-14

12. Fit snap ring, then assemble main-
shaft rear bearing.

§T22350000

TMOGEBA

7. Apply coat of gear oil to oil seal
surface, then drive new seal into place.

SMTQ36

13. Fit thick snap ring to mainshaft
rear bearing to eliminate end play.

Mainshaft rear bearing snap ring:
Refer to S.D.S.

14. Assemble snap rings, steel ball and
speedometer drive gear.

15. Install forks and fork rods. Refer
to Forks and Fork Rods for assembly.
16. Install transmission case. Refer to
Transmission Case for assembly.

17. Install rear extension. Refer to
Rear Extension for assembly.

REPLACEMENT OF
OIL SEALS

FRONT COVER OIL SEAL

It is necessary to remove transmis-
sion unit from car. Replace oil seal as
follows:

1. Remove transmission. Refer to
Removal.

2. Wipe off dirt and grease.

2. Drain oil.

4. Remove dust cover, release bear-
ing and withdrawal lever. Refer to
Release Bearing (Section CL) for re-
moval.

5. Remove front cover.

6. Remove oil seal.

8. Lubricate seal lip and main drive
shaft with gear oil.

9. Install front cover in reverse order
of removal.

REAR EXTENSION OIL
SEAL

Rear extension oil seal can be
replaced without removing transmis-
sion. Replace oil seal as follows:

1. Remove propeller shaft. Refer to
Propeller Shaft (Section PD) for re-
moval.

2. Remove oil seal.

ST33290001

SMT715

3. Apply coat of gear oil to oil seal
surface, then drive new seal into place.

ST33400001

SMTO66

4. [Install propeller shaft. Refer to
Propeller Shaft (Section PD) for instal-
lation.
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REPLACEMENT OF
BEARINGS

MAIN DRIVE AND
COUNTER FRONT

1. Remove main drive and counter
drive gear. Refer to Gears and Shafts
for disassembly.

2. Remove main drive gear snap
ring and washer.

3. Remove main drive bearing.

Main drive gear
Main drive bearing
ST30031000

/ST2380000

SMTO038

5. Place main drive bearing washer
on main drive bearing and secure main
drive bearing with thicker snap ring
that will eliminate end play.
Main drive gear snap ring:
Refer to S.D.S.

6. Mesh 2nd and reverse gear, then
draw out counter front bearing.

7. Press counter gear front bearing
onto counter gear.

$T23860000

KV31100400~-F

8. Install main drive and counter
drive gear. Refer to Gears and Shafts
for assembly.

MAINSHAFT AND
COUNTER REAR

1. Remove rear extension. Refer to
Rear Extension for disassembly.

2. Remove transmission case. Refer
to Transmission Case for disassembly.
3. Set up Tool on adapter plate.

4. Place above assembly in a vise.

TM347

8. Remove bearing retainer.

SMTO039

9. Replace mainshaft bearing by new
one.
10. Press out countershaft rear bear-
ing.

TM754

S. Remove main drive and counter
drive gear. Refer to Gears and Shafts
for disassembly.
6. Remove reverse main gear. Refer
to Gears and Shafts for disassembly.
7. Draw out mainshaft assembly
together with counter gear, by tapping
rear end of mainshaft and counter
gear.

Hold front of mainshaft assembly
by hand, being careful not to drop
counter gear.

CAUTION:
When pressing out bearing gear, hold
shaft by hand so as not to drop it.

Countershaft
rear bearing

—

TM3561

11. Press counter rear bearing onto
adapter plate.
12. Install mainshaft
adapter plate.

bearing onto

13. Install bearing retainer and align
bearing retainer with reverse idler shaft
at the cut-out portion of the shaft.
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’ 4'and Specifications (S.D.S.) — MANUAL TRANSMISSION

Jten and stake each screw at
Joints.

15. Install main drive and counter
drive gear. Refer to Gears and Shafts
for assembly .

16. Install reverse main gear. Refer to
Gears and Shafts for assembly.

17. Install transmission case. Refer to
Transmission Case for assembly.

18. Install rear extension. Refer to
Rear Extension for assembly .

MAINSHAFT REAR AND
COUNTER REAR END

Refer to Gears and Shafts for disas-
sembly and assembly.

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

GENERAL SPECIFICATIONS

INSPECTION AND ADJUSTMENT

Transmission model FS5W71B GEAR END PLAY Unit: mm (in)
No. of speed 5 Model
FS5W71B
Synchromesh type Warner Position
Shift type 1st main gear 0.27 - 0.34 (0.0106 - 0.0134)
1 3 5 2nd main gear 0.12-0.19 (0.0047 - 0.0075)
N 3rd main gear 0.13 - 0.37 (0.0051 - 0.0146)
5th main gear 0.31-0.35 (0.0122 -0.0138)
Rev. idler gear 0.05 - 0.50 (0.0020 - 0.0197)
2 4 R
CLEARANCE BETWEEN BAULK RING AND
Gear ratio GEAR
1st 3.592 Unit: mm (in)
2nd 2,057
' Except O.D.
3rd 1.361 (5th) gear 0.D. (5th) gear
4th 1.000
1.20-1.60 1.00 - 1.40
5th 0.813
FRandacd (0.0472 - 0.0630) (0.0394 - 0.0551)
Rev. 3.657
Wear limi
TR S, N o ear limit 0.8 (0.031) 0.5 (0.020)
1st 33
2nd
Mainshaft 4 wl
i 25 AVAILABLE SNAP RING
5th 22
Rev. 36 Main drive gear bearing
Drive 32 Thickness mm (in) Part number
1st 14
it |- oa S 1.73 (0.0681) 32204 78005
shafe 3rd 28 1.80 (0.0709) 32204 78000
5th 38
Eat 15 1.87 (0.0736) 32204 78001
Bov. idiershate 23 1.94 (0.0764) 32204 78002
Speedometer gear ratio 17/6 2.01 (0.0791) 32204 78003
Oil capacity 2 (US pt, Imp pt) 2.0 (4-1/4, 3-1/2) 2.08 (0.0819) 32204 78004
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MANUAL TRANSMISSION - Service Data and Specifications (S.D.S

Mainshaft front T|GHTEN|NG TORQUE
Thickness mm (in) Part number Unit N-m kg-m ftb
1.4 (0.055) 32263 ES000 Transmission installation
1.5 (0.059) 32263 E9001 Clutch operating cylinder| 30-40  [3.1-4.1 22-30
1.6 (0.063) 32263 E9002 Transmission to engine 43 -58 44-59 32-43
. Gusset to transmission 25 -35 26-36 19-26
Mainshaft rear end bearing and engine .
Thickness mm {in) Part number Crossmember to body 31-42 3.2-43 23-31
1.1 (0.043) 32228 20100 Rear mounting insulator | 54 45 |33.43 |23-31
to crossmember
1.2 (0.047) 32228 20101 R ina insulat
ear mountln? insulator | . 4o 32-43 23-31
1.3 (0.051) 32228 20102 to rear extension
1.4 (0.055) 32228 20103 Transmission case to 16-21 16-2.1 12-15
rear extention
Starter motor to 29.39  |30-40 |22-29
Counter drive gear transmission
Gear assembly
Thickness mm (in) Part number
Bearing retainer to
1.4 (0.055) 32215 E9S000 adapter plate 16-23 16-23 12-17
1.5 {0.059) 32215 E9001 Mainshaft lock nut 137-167 | 14.0-17.0 ]01 -123
1.6 (0.063) 32215 ES002 Counter gear lock nut 98- 127 100-130 | 72-94
Rear extension to 16-21  [16-21 |[12-15
transmission case
Front cover to
AVAILABLE SHIM transmission case 16-21 16-21 12-15
Counter front bearing . . Filler plug 25.3¢ |[25-35 |18-25
Unit: mm (in)
Drain plug 25-34 25-3.5 18-25
D Ball pin 20-34 20-35 14-25
A k‘ :
‘ ® Striking lever lock nut | 8.8-11.8 |09-12 | 65-87
’ / Check ball plug 19-25 1.9-25 14-18
Speedometer sleave 39-49 |04-05 |[29-38
1 Transmission case installation
2 Counter gear front bearing Back-up lamp switch 20-29 2.0-3.0 14-22
.3 Counter gear - .
TM371 4 Shim Return spring plug 7.8-9.8 08-1.0 68-7.2
- Thickness of shim Part number
3.42-3.51
{0.1346 - 0.1382) 0.1 (0.004) 32218 ES000
3.32-3.41
(0.1307 - 0.1343) 0.2 (0.008) 32218 ESCO01
3.22-3.31
(0.1268 - 0.1303) 0.3 (0.012) 32218 ESC02
3.12-3.21
(0.1228 - 0.1264) 0.4 {0.016) 32218 ESG03
3.02-3.11
(0.1189 - 0.1224) 0.5 {0.020) 32218 ESC04
292-3.01
{0.1150 - 0.1185) 0.6 {(0.024) 32218 ES005
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v noses and Corrections — MANUAL TRANSMISSION

/ TROUBLE DIAGNOSES AND CORRECTIONS

Noise

Check level and color of oil.

Level/color N.G.

Level and color O K.

Add/replace oil. (If oil leaks
repair cause.)

|

Check noise.

R 4
Noise does not stop. Noise stops.

v

.

OK.

. Shift gears and locate which
" gear position makes noise.

Noise in Neutral

Disengage clutch to
see if noise stops.

|

Noise in position other than
Neutral

v

Noise does not stop.

Noise outside transmission.
Check engine and clutch,
etc.

!

Noise stops.

Noise in transmission. Noise may
be caused by variations in engine
torque.

Adjust engine idle speed.

|

Noise occurs in a specific
gear position, and peaks at
specific engine rpm, and
stops with gears in TOP
position.

Noise appears to occur in
transmission. Disassemble
and check gear in which

noise occurs for meshing
surface and bearings.

Noise occurs in all positions High roaring noise occurs in

except Neutral and peaks at  all positions and peaks at
a specific car speed. specific engine rpm.

Gears grate while synchro-
nizing.

I

Noise source appears to be l
located in differential

carrier. Check differential
carrier and eliminate cause
of noise.

Noise occurs while shifting
gears.

|

Replace gear and/or bearing.

MT-18

Refer to the section “Faulty
Synchromesh Mechanism”.

Noise occurs when stroking
further after shifting gears.

Moving parts (couplings,
gears, etc.) of transmission
interfering with other parts.



MANUAL TRANSMISSION - 7rouble Diagnoses and Corrections

Gear jumping out of mesh

!

Locate position where gears jump out of mesh.

o Check for free play in control lever.

¢ Shifting is accomplished without problems.
(Check interference of control lever with
console, and check rubber boot of control
lever for fatigue.)

NG. | OK.
Replace. Check for fatigue, play, etc. on front

and rear engine mounts.

NG. , 0K.

v

Adjust or replace.

Problem may be inside transmission.
Disassemble and check transmission.

¢

Check end play of “jump-out” gear.
1

End play excessive End play O.K.
Replace. Check for engaging, damage or wear on

coupling sleeve, synchronizer hub, and clutch
gear of main gear.J

Damage or wear 0K.
Replace. Check for wear or damage on check ball and

fatigue or breaks on check spring.

Damage or wear OK.
R e;l)vlace. Check for wear or deformation of fork rod
ball groove. I
Wear or deformation OK.

Replace. Check for wear or play of “jump-out” synchro-
nizer and mainshaft splines.

|

Wear or play No wear or play
Replace. Check for wear or damage on bearings of main-

shaft and countershaft. Replace if worn.
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Trouble Diagnoses and Corrections — MANUAL TRANSMISSION

Faulty synchromesh mechanism
(Noise occurs while shifting gears)

Locate position where improper synchro-
meshing occurs.

Check disengaging of clutch. (Refer to

Clutch Drags (Section CL) for trouble
diagnoses and corrections.

NG. OK.

| !

Repair or replace. ‘Problem may be inside transmision.
Disassemble and check transmission.

Measure baulk ring-to-gear clearance.
Refer to Baulk Ring for inspection.

Clearance I
N.G. Clearance O K.
Replace baulk ring. Check for wear on chamfered

area of baulk ring.

Chamfered area not worn

Chamfered area worn

l

Replace.

Check contact pattern of baulk ring and
tapered cone of clutch gear.

Improper contact

!

Replace baulk ring.

Proper contact

Check spread spring for any
break or bending.

Spread spring
broken/bent Spread spring not broken/bent

| l

Replace.

Check for wear/deformation
of insert.

Refer to Shifting Insert for
inspection.

MT-20



MANUAL TRANSMISSION - Trouble Diagnoses and Corrections

Difficult gear meshing/shifting

Shift gears up and down while operating car to
see if gears shift smoothly.

Shift gears while engine is OFF.

N.G. | OK.
Check for proper installa- Check engin% idle speed.
tion of control lever. NG. | 0K.
NG. | OK. | J
l Adjust. e Check for improper dis-
Repair or replace. engaging of clutch.

o Check for improper oper-
ation of clutch operating
cylinder/master cylinder.

Operation

NG. Operation O K.

l |

v

Repair clutch, Check lubrication oil level
and color. I
N.G. OK.
Add/replace oil.

!

Check for smooth shifting while
car is operating.

NG. l OK.

'

Instructs customers in correct
Problem may be inside transmission. Remove trans- shifting method.
mission from car, disassemble it and check it for source
of difficult meshing/shifting of gears.

Check operation of striking rod.

NG. | OK.
I

v
Repair or replace. Check operation of fork rod.

|
v

Check for possible bent fork rod or scratched case.
N.G. OK. Scratched/bent I
K |
Replace.  Check gear end faces and gear bores Replace. Check engaging of hub, cou-
for any sign of sticking/jamming. pling sleeve, clutch gear, etc.
If detected, replace faulty parts.
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Special Service Tools — MANUAL TRANSMISSION

SPECIAL SERVICE TOOLS

Tool number
(Kent-Moore No.) Tool name
ST23810001 Adapter setting plate
(J25693)
KV31100300 Fork rod pin punch
(J25689-A)
ST30031000 Bearing puller
(325733-1)
KV31100401 Transmission press stand [ o @ o ]
« -
S
ST23860000 Counter gear drift
«C =)
ST22360002 Bearing drift
(J2567991)
S§T22520000 Wrench <>
(J26348)
ST23800000 Transmission drift
(J25691-01)
KV32101330 Bearing puller
(See J26349)
S$T22350000 Mainshaft bearing drift
(J25678-01)
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MANUAL TRANSMISSION - Special Service Tools

Tool number Tool
(Kent-Moore No.) 0ol name
ST33400001 Oil seal drift
(J26082)

ST33290001 Bearing puller
(J25810)
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Description — AUTOMATIC TRANSMISSION

The L3N71B transmission is a fully
automatic unit consisting primarily of
a 3 element hydraulic lock-up torque
converter and two planetary gear sets.
Two multiple-disc clutches, a multiple-
disc brake, brake band, and one-way
clutch provide the friction elements
necessary to obtain the desired func-
tion of the two planetary gear-sets.

A hydraulic control system is used
to operate the friction elements and
automatic shift controls.

LOCK-UP TORQUE
CONVERTER

The lock-up torque converter is at-
tached to the crankshaft through a
flexible drive plate and serves to di-
rectly couple the turbine runner and
pump impeller through the lock-up
piston which is controlled by the
speed cut valve and lock-up control
valve, Heat generated in the torque
converter is dissipated by circulating
the transmission fluid through an oil-
to-water type cooler in the radiator
lower tank.

DESCRIPTION

The welded construction of the tor-
que converter prohibits disassembly or
service unless highly specialized equip-
ment is available.

FLUID RECOMMENDATION

. Use “DEXRON” type automatic
transmission fluid only.

IDENTIFICATION NUMBER

Stamped position:

The plate is attached to the right
hand side of transmission case.

AT344

ldentification of number
arrangements .

JAPAN AUTGMATIC TRANSMISSICN CO0.,LTD
MODEL Xx0123
NO. 7601234

Number designation

7601234

Serial production
number for the month
Month of production
1: Jan., 2: Feb., w.ccccernene
[ X: Oct., Y: Nov., Z: Dec. ]

Last figure denoting
the year (A.D.)

1I||I-

111'

"HF—HP—" :

T

\ @ T: 39-49 (4-5,29-36)
® @@ ®® ® OO ®E©® ® @ ® ® ©T:137-157014-16,101-116)
© T: 44-54 (4.5-5.5,33 -40)
1 Transmission case 8 One-way clutch 14 Oil pan ©T: 6-8(06-0.8,43-58)
2 Oil pump 9 Low & Reverse brake 15 Control valve ©T: 5-7(0.5-07,3.6-5.1)
3 High-reverse clutch (Front) 10 Oil distributor 16 Input shaft ® T: 20-25(2.0-2.5,14 - 18)
4 Band brake 11 Governor 17 Torque converter @T:13-18(1.3-1.8,9-13)
5 Forward clutch (Rear) 12 Output shaft 18 Converter housing @ T: 54-74(0.55-0.75,4.0-5.4)
6 Front planetary gear 13 Rear extension 19 Drive plate ® T: 2.5-3.4(0.25-0.35,1.8 -2.5)
7 Rear planetary gear SAT181

Tightening tarque @ of bolts
and nuts N-m (kg-m, ft-1b)
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AUTOMATIC TRANSMISSION — Hydraulic Control Unit and Valves

HYDRAULIC CONTROL UNIT AND VALVES

The hydraulic, or automatic control
system is comprised of four (4) basic
groups: the pressure supply system,
the pressure regulating system, the
flow control valves, and the friction
elements.

PRESSURE SUPPLY SYSTEM

The pressure supply system consists
of a gear type oil pump driven by the
engine through the torque converter.
The pump provides pressure for all
hydraulic and lubrication needs.

PRESSURE REGULATOR
VALVES

The pressure regulating valves con-
trol the output pressure of the oil

pump.

Pressure regulator valve

The pressure regulator valve con-
trols mainline pressure, based on
throttle opening, for the operation of
the band, clutches and brake.

Governor valve

The governor valve transmits re-
gulated pressure, based on car speed,
to the shift valves to control upshifts
and downshifts.

Vacuum throttle valve

The vacuum throttle valve transmits
regulated pressure, based on engine
load (vacuum). This pressure controls
the pressure regulator valve. Also this
pressure is applied to one end of the
shift valves in opposition to governor
pressure, which acts on the other end
of the shift valves, controlling upshifit
and downshift speeds.

FLOW CONTROL VALVES

Manual valve

The manual valve is moved manual-
ly by the car operator to select the
different drive ranges.

1-2 Shift valve

The 1-2 shift valve automatically
shifts the transmission from first to
second or from second to first depend-
ing upon governor and throttle pres:
sure along with accelerator position
(solenoid downshift valve). See Hy-
draulic Control Circuits, “Drive 2.

2-3 Shift valve

The 2-3 shift valve automatically
shifts the transmission from second to
top gear or from top to second de-
pending upon governor and throttle
pressure, or accelerator position (sole-
noid downshift valve). See Hydraulic
Control Circuits “Drive 3” Range.

Solenoid downshift valve

The solenoid downshift valve is
activated electrically when the ac-
celerator is “floored”, causing a forced
downshift from top to second, top to
first, or second to first gear depending
upon car speed (governor pressure).

Pressure modified valve

The pressure modifier valve assists
the mainline pressure regulator valve in
lowering mainline pressure during high
speed light load conditions, such as
steady speed cruise. Governor pres-
sure, working against a spring, opens
the valve which allows modified throt-
tle pressure to work against the pres-
sure regulator valve spring, lowering
mainline pressure. Lower operating
pressure under light load reduces oil
temperature, and increases transmis-
sion life.

Throttle back-up valve

The throttle back-up valve assists
the vacuum throttle valve to increase
line pressure when the manual valve is
shifted either to “2” or “1” range.

Second lock valve

The second lock valve is used to
bypass the 1-2 shift valve to maintain
the band apply pressure in “2” posi-
tion. The valve is also used as an oil
passage for the 1-2 shift valve band
apply pressure in “D,”, “Dy” and
“1,” Range.

Speed cut valve

The speed cut valve controls open-
ing and closing of line pressure passage
to the high-reverse clutch (Front) in
response to governor pressure which is
generated in proportion to car speed.

Lock-up control valve

In response to line pressure con-
trolled by the speed cut valve, the
lock-up control valve drains oil from
the front of the lock-up piston which
is used in the lock-up torque converter.
This causes the turbine runner to be
directly coupled with the pump im-
peller through the lock-up position.

CLUTCHES, BAND SERVOS
AND LOCK-UP PISTON

The servo pistons of the clutches,
low reverse brake, band and lock-up

piston are moved hydraulically to en-
gage the clutches, brake, apply the

band and connect torque converter
directly. The clutch and brake pistons
are released by spring tension, and
band piston is released by spring ten-
sion and hydraulic pressure and lock-
up piston is released by hydraulic
pressure.
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Hydraulic Control Unit and Valves — AUTOMATIC TRANSMISSION

Control valve

VOO AN E WN -

Pressure regulating valve
Manual valve

1st-2nd shift valve
2nd-3rd shift valve
Pressure modifier valve
Vacuum throttle valve
Throttle back-up valve
Solenoid down shift valve
Second lock valve

wl

SAT163

Speed cut valve

Lock-up control valve

SAT182
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AUTOMATIC TRANSMISSION - Hydraulic Control Unit and Valves

OIL CHANNEL
IDENTIFICATION

The circuit numbers shown in each
Hydraulic Control Circuit are classified
as follows according to the function.

Pressure source of the line: 7

Operating line pressure for
friction elements:
1,2,3,4,5,6,8,9,10,11, 12.

Auxiliary line pressure: 13
Torque converter pressure: 14
Governor pressure: 15

Throttle system pressure:
16,17,18,19.

Oil Channels in Oil Pump
Oil pump cover side

0Oil pump discharge hole (7)

Qil pump housing side

Governor pressure
supply hole

Line pressure from

high-reverse clutch (Front)— saT215

Qil Channels in Case Front Face

!

P Al
Oil pump 7o
discharge hole ()3
To torque converter (14) )
Forward clutch (Rear)”/
pressure (1);, . .
High-reverse clutch (Front)//
pressure (11=——T7¢

e

Air breather
Oil pump suction hole
AT106

0il Channels in Case Face

Oil channels in converter housing

Govemor feed pressure (1)
Governor pressure (15)

Ol puinp 2K
discharge h;l?(7)¥, J
e )

* Torque converter pressure (14) 4 Servo tigh te;mg_-
=N Forward clutch b (‘l_//— Low & reverse
“(Rear) pressure (1) Oil pump suction hole 2| _ brake
N o e == pressure
High-reverse clutch (12)
(Front) pressure (11)
Forward clutch (Rear)
pressure (1)
High-reverse clutch (Front) Governor pressure Torque converter pressure (14)
pressure (11) AT105 supply hole SAT183 AT107
MECHANICAL OPERATION
In the L3N71B automatic transmission, each part operates as shown in the following table at each gear select position.
Gear - Cluteh Low & Band servo One Parking
Range ¢ High- Forward | reverse | Lock-up way
ratio reverse | 19 : pawl
(Rear) brake Operation| Release | clutch
(Front)
Park on on
Reverse 2.182 on on on
Neutral
D1 Low 2.458 on on
Drive | D2 Second 1.458 on on
D3 Top 1.000 on on on {on) on
2 Second 1.458 on on
12 Second 1.458 on on
1
14 Low 2.458 on on

The low & reverse brake is applied in ““1," range to prevent free wheeling when coasting and allows engine braking.
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Hydraulic Control Circuit — AUTOMATIC TRANSMISSION
HYDRAULIC CONTROL CIRCUIT

Oil Pressure Circuit Diagram — “N” range (Neutral)

Torque converler

High-reverse Forward g oye

clutch
clutch band
(Front) (Rear) an

Vacuum control

diophrogm Oownshift

solenoid

-

N

T/C Ol pressure
requlating volve

APply Side

Throttle olenoid
baock-up downshift valve
valve N

AW

11 - -

]
H 9 10 !hr|on le
; L valve
—
| J
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2

Y

A
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A
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el L
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AUTOMATIC TRANSMISSION — Minor Adjustments

KICKDOWN SWITCH
ADJUSTMENT

The kickdown switch is located at
the upper post of the accelerator
pedal, inside the car.

When the pedal is fully depressed, a
click can be heard just before the
pedal bottoms out. If the click is not
heard, loosen the locknut and extend
the switch until the pedal lever makes
contact with the switch and the switch
clicks.

Wiring Diagram

Kickdown switch 7

@

=
Downshift solenoid

SAT001

Do not allow the switch to make
contact too soon. This would cause

MINOR ADJUSTMENTS

the transmission to downshift on part
throttle.

DIAGNOSIS:

Switch can be heard clicking, and the
transmission still does not kickdown:
Check the continuity of the switch
using a continuity tester. Also check
for available current.

The car upshifts at approximately 65
and 110 km/h (40 and 68 MPH) only:
The kickdown switch may be internal-
ly shorted. (When the switch is short-
ed, there is continuity through the
switch in any position).

BATTERY

S (‘D‘E

FUSIBLE LINK

o ST | ONJACC|OFF

Q

mat-is LS mk

Q
010

[¢)

[¢)

IGNITION SWITCH

allo

- i

i@

IGNITION AND
ACCESSORY RELAY

Se

T

DOWNSHIFT
SOLENOID

13| [

)

KICKDOWN
SWITCH

SAT626
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Minor Adjustments — AUTOMATIC TRANSMISSION

INHIBITOR SWITCH
ADJUSTMENT

The inhibitor switch has two major
functions. It allows the back-up lights
to illuminate when the shift lever is
placed in the reverse range. It also acts
as a neutral safety switch allowing

Wiring Diagram

current to pass from the starter only
when the lever is placed in the “P” or
“N” range.

A continuity tester may be used to
check the inhibitor switch for proper
operation.

The blue and white (L-W) and the

white and black (W-B) wires should
have continuity when the lever is in
the “P” and “N” positions.

Red and black (R-B) wires should
have continuity when the shift lever is
moved to “R” range.

(Black)

IGNITION SWITCH
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STARTER MOTOR
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FUSE BLOCK BY
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—we [ L
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1 l <
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INHIBITOR SWITCH

ACCESSORY RELAY ?

BACK-UP LAMP R.H,

T

INHIBITOR RELAY

SAT627
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1. Place the manual valve in Neutral
(vertical position).
2. Remove the screw as illustrated.

SAT097

3. Loosen the attaching bolts.

4. Using an aligning pin [dia. 2 mm
(0.08 in)], move the switch until the
pin falls into the hole in the rotor.

SATO098

5. Tighten the attaching bolts.
6. Recheck for continuity. If faulty,
replace the switch.

MANUAL LINKAGE
ADJUSTMENT

The adjustment of the manual

linkage is an important adjustment of
the automatic transmission. Move the
shift lever from the *“P” range to
“Range 1”. you should be able to feel
the detents in each range.

If the detents cannot be felt or the
pointer indicating the range is im-
properly aligned, the linkage needs
adjustment.

P RN
A it Y. 2

Grommets

1. Place shift lever in “D” range.

2. Loosen locknuts and move shift
lever until “D” is properly aligned and
car is in “D” range.

3. Tighten locknut.

Recheck “P” and “Range 1 posi-
tions. As a safety measure, be sure you
can feel full detent when shift lever is
placed in “P”. If you are unable to
make an adjustment, grommets may
be badly worn or damaged and should
be replaced.

Vacuum diaphragm rod selection

VACUUM DIAPHRAGM
ROD ADJUSTMENT

The vacuum diaphragm and the
length of its diaphragm rod help deter-
mine the shift patterns of the transmis-
sion. It is essential that the correct
length rod be installed.

1. Disconnect vacuum hose at
vacuum diaphragm and remove dia-
phragm from transmission case.

2. Using a depth gauge, measure
depth “L”. Be sure vacuum throttle
valve is pushed into valve body as far
as possible.

3. Check “L” depth with chart
below and select proper length rod.

L Depﬂ; ol _.
= % &LL

SAT002

Note seated valve body
Transmission case wall
Diaphragm rod

Valve body side plate
Vacuum throttle valve

w bW -

Measured depth “L” mm (in)

Rod length mm (in)

Part number

Under 25.55 (1.0059)
25.65-26.05 (1.0098 - 1.0256)
26.15 -26.55 (1.0295 - 1.0453)
26.65 - 27.05 (1.0492 - 1.0650)
Over 27.15  (1.0689)

29.0 (1.142)
29.5 (1.161)
30.0 (1.181)
30.5 (1.201)
31.0 (1.220)

31932 - X0103
31932 - X0104
31932 - X0100
31932 - X0102
31932 - X0101

BRAKE BAND ADJUSTMENT

Proper brake band adjustment
results in smooth shifting between 1st
& 2nd and 2nd & 3rd. Although the
adjustment is very simple, it is im-
portant to use an accurate torque
wrench.

1. Loosen locknut.

2. Torque band servo piston stem to
12t0 15N-m (1.2 to 1.5 kg-m,9 to 11
ft-1b).

3. Back off band servo piston stem
two complete turns.

CAUTION:

Do not back off EXCESSIVELY on
adjusting stem as anchor block may
fall out of place.

4. Tighten locknut to approximately
20 N-m (2 kg-m, 14 ft-Ib) while hold-
ing band servo piston stem stationary.

AT-9



Removal and Installation - AUTOMATIC TRANSMISSION

REMOVAL AND INSTALLATION

TRANSMISSION
ASSEMBLY

When dismounting the automatic
transmission from a car, pay attention
to the following points:

1. Before dismounting the transmis-
sion, rigidly inspect it by using the
“Trouble-shooting Chart”, and dis-
mount it only when it is necessary.

2. Dismount the transmission with
utmost care; and when mounting, ob-
serving the tightening torque indicated
on another table, do not exert exces-
sive force.

REMOVAL

In dismounting the automatic
transmission from a car, proceed as
follows:

1. Disconnect battery ground cable
from terminal.
2. Jack up car and support it on
safety stands. We recommend a
hydraulic hoist or open pit be utilized,
if available.

Observe all safety regulations.
3. Remove propeller shaft.

Plug up the opening in the rear ex-
tension to prevent oil from flowing
out.

4. Disconnect front exhaust tube.

5. Disconnect selector range lever
from manual shaft.

6. Disconnect wire connections at
inhibitor switch.

7. Disconnect vacuum tube from
vacuum diaphragm, and wire connec-
tions at downshift solenoid.

8. Disconnect speedometer
from rear extension.

9. Disconnect oil charging pipe.
10. Disconnect oil cooler inlet and
outlet tubes at transmission case.

11. Disconnect governor tube at con-
verter housing and transmission case.
12. Support engine by locating a jack
under oil pan with a woden block used
between oil pan and jack. Support
transmission by means of a transmis-
sion jack.

cable

AT-10

CAUTION:

Do not place the jack under the oil
pan drain plug.

CAUTION:
Take care when dismounting transmis-
sion not to strike any adjacent parts.

13. Remove gussets.

SAT628

14. Detach converter housing dust
cover. Remove bolts securing torque
converter to drive plate.

SAT629

Before removing torque converter,
inscribe chalk marks on two parts so
that they may be replaced in their
original positions at assembly.

15. Remove rear engine mount se-
curing bolts and crossmember mount-
ing bolts.

16. Remove starter motor.

17. Remove bolts securing transmis-
sion to engine. After removing these
bolts, support engine and transmission
with jack, and lower the jack gradually
until transmission can be removed and
take out transmission under the car.

Plug up openings such as oil charg-
ing pipe, oil cooler tubes, etc.

INSTALLATION

Installation of automatic transmis-
sion on car is in reverse order of re-
moval. However, observe the following
installation notes.

1. Drive plate runout

Turn crankshaft one full turn and
measure drive plate runout with indi-
cating finger of a dial gauge rested
against plate.

Maximum a!lowable runout:
0.5 mm (0.020 in)

AT268

2. Installation of torque converter
Line up notch in torque converter
with that in oil pump. Be extremely
careful not to put undue stress on
parts when installing torque converter.

AT116

3. When connecting torque converter
to transmission, measure distance “A”’
to be certain that they are correctly
assembled.
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Distance “A"’:
More than 35.0 mm (1.378 in)

AT117

4. Bolt converter to drive plate.

Align chalk marks painted across
both parts during disassembling pro-
cesses.

5. After converter is installed, rotate
crankshaft several turns and check to
be sure that transmission rotates freely
without binding.

6. Pour recommended automatic
transmission fluid up to correct level
through oil charge pipe.

7. Connect manual lever to shift rod.
Operation should be carried out with
manual and selector levers in “N”.

8. Connect inhibitor switch wires.

a. Refer to pages AT-8 and 9 for Inhi-
bitor Switch Adjustment.

b. Inspect and adjust switch as above
whenever it has to be removed for
service.

9. Check inhibitor switch for oper-
ation:

Starter should be brought into
operation only when selector lever is
in “P” and “N” positions (it should
not be started when lever is in “D”,
“2,“1” and “R” positions).

Back-up lamp should also light
when selector lever is placed in “R”
position.

10. Check fluid level in transmission.
For detailed procedure, see page AT-
33.

11. Move selector lever through all
positions to be sure that transmission
operates correctly.

With hand brake applied, rotate
engine at idling. Without disturbing
the above setting, move selector lever
through “N” to “D”, to “2”, to “1”
and to “R”. A slight shock should be
felt by hand gripping selector each

time transmission is shifted.

See page AT-34 for Checking En-
gine ldle.

12. Check to be sure that line pressure
is correct. To do this, refer to page
AT-36 for Line Pressure Test.

13. Perform stall test as described in
page AT-36.

AT-11



Major Overhaul Operations — AUTOMATIC TRANSMISSION
MAJOR OVERHAUL OPERATIONS

Forward clutch (Rear)

—

4

’

Bearing race-|

Needle bea:ing/'

meverse brake

Converter housing

/GovemoM
/ One-way clutch
Connecting drum

Bearing race
Needle bearing

Needle bearing o hat
utput t

——
) / vernor ass’y

Qil charging pipe Go
— Oil distributor
/\ Inhibitor switch 8
@ E s
[ <@
é‘l JA]I breather [
B

\ .
earing race
Needle bearing

z. o> CPDownshift solenoid S

Vacuum diaphragm

Band servo .
! Rear extension

Parking mechanism

SAT630

AT-12
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SERVICE NOTES
FOR DISASSEMBLY

Before proceeding with dis-
assembly, thoroughly clean the outside
of the transmission. It is important to
prevent the internal parts of the trans-
mission from becoming contaminated
by dirt or other foreign matter.

Disassembly should be done in a
clean work area.

Use a nylon cloth or paper towel
for wiping parts clean. Common shop
rags can leave lint that might interfere
with the transmission’s operation.

DISASSEMBLY

1. Remove torque converter, drain
transmission fluid through end of rear
extension, and place transmission on
Tool.

(ST07870000)

SAT108

2. Separate governor tube connector
from converter housing and then re-
move converter housing.

SAT003

3. Unscrew and remove downshift
solenoid and O-ring.

(13
SATG06

4. Unscrew and remove vacuum dia-
phragm, diaphragm rod and O-ring.

SAT006

5. Remove speedometer lock plate
retaining bolt. Remove speedometer
pinion.

6. Remove oil pan and inspect its
contents. An analysis of any foreign
matter can indicate the types of prob-
lems to look for. If the fluid is very
dark, smells burned, or contains for-
eign particles, the frictional material
(clutches, band.) may need replace-
ment. A tacky film that will not wipe
clean indicates varnish build up which
can cause valves, servo, and clutches to
stick and may inhibit pump pressure.

7. Remove control valve body.

Bolts of 3 different lengths are
used. Care must be taken to identify
individual bolt lengths and locations.

Remove manual valve from valve
body as a precaution, to prevent valve
from dropping out accidentally.

8. Loosen band servo piston stem
locknut and tighten piston stem to
prevent highreverse clutch (Front)
drum from dropping out when re-
moving front pump.

SAT008

9. Remove input shaft from pump.
Attach Tool to pump and remove
pump. Do not allow high-reverse

AT-13
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clutch (Front) to clutch to come out
of position and drop onto floor.

Take care that shaft is not inserted
backwards during reassembly.

10. Remove  highreverse  clutch
(Front) thrust washer and bearing
race.

SATO010

11. Back off band servo piston stem
to release band.

SATO11

12. Remove brake band strut. Brake
band, high-reverse clutch (Front) and
forward clutch (Rear) assemblies may
be removed together.

AT-14

SATO12

To prevent brake linings from
cracking or peeling, do not stretch the
flexible band unnecessarily. Before re-
moving the brake band, always secure
it with a clip as shown in the figure be-
fow.

Leave the clip in position after re-
moving the brake band.

15. Back out, about half-way, band
servo attaching bolts. Using an air gun,
carefully apply pressure to loosen
band servo. Remove band servo retain-
ing bolts and pull band servo.

Flexible type
band brake
40 (1.57)
/‘\\/
40 (1.57)
' ) 40 (1.57)
Unit: mm (in) o0 oximately

2 (0.08) dia. wire clip

SAT106

13. Remove pump thrust bearing and
forward clutch (Rear) thrust washer.

16. Remove rear planetary carrier
snap ring and rear planetary carrier.

SATO013

14. Remove forward clutch (Rear)
hub, front planetary carrier and con-
necting shell, forward clutch (Rear)
thrust bearing, front planetary carrier
thrust washer and thrust bearing.

A

< AL/

Y/
Z,
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18. Remove rear connecting drum
with internal (annulus) gear.

19. Pry off one end of snap ring with
a screwdriver. Remove snap ring from
low and reverse brake assembly while
applying plier force in direction of
arrow.

SAT020

22. Be careful not to lose parking
pawl, spring and retainer washer.

25. Remove one-way clutch inner
race, return thrust washer, low and
reverse return spring, and spring thrust

SATO018

SATO087

20. Tilt extension housing upward
and remove low and reverse brake
clutch assembly.

23. Remove output shaft with gover-
nor.

SATO19

21. Remove rear extension.

24. Remove governor thrust washer
and needle bearing.

Remove one-way clutch inner race
attaching hex-head slotted bolts using
Tool.

26. Using an air gun with a tapered
rubber tip, carefully apply air pressure
to remove low and reverse brake

piston.

SAT022

27. Pry off snap rings (O from both
ends of parking brake lever @ and
remove the lever. Back off manual
shaft lock nut @ and remove manual
plate @ and parking rod ®.

AT-15
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28. Remove inhibitor switch and
manual shaft by loosening two se-
curing bolts.

COMPONENT PARTS

The transmission consists of many
small parts that are quite alike in
construction yet machined to very
close tolerances. When disassembling
parts, be sure to place them in order in
part rack so they can be put back in

the unit in their proper positions. All
parts should be carefully cleaned with
a general purpose, non-flammable sol-
vent before inspection or reassembly.
Gaskets, seals, and similar parts should
be replaced. It is also very important
to perform functional tests whenever
it is designated.

CIL PUMP

1. Remove front pump gasket and
O-ring. Inspect pump body, pump
shaft and ring groove areas for wear.

SATO023

2. Remove pump cover from pump
housing.

SATO024

Valve spring chart
Installed
Valve sori Wire dia. ctc))il]lilei; No. of Free length
ve Spring mm (in) N active coil mm (in) Length Load
mm (in) mm(n) | N(kg,b)

) 0.70 6.70 24.0 142 1157

Speed cut valve ©00276) | (0.2638) 95 (0945) | (0.559) | (1.18,2.60)
0.65 495 23.5 16.5 12.36

Lock-up control valve 00256) | (0.1949) 128 0925) | (0650) | (1.26,2.78)

3. Remove speed cut valve and lock-
up control valve.

4. Inspect gears, valves, springs and
all internal surfaces for faults and visi-
ble wear.

5. Measure clearance between outer
gear and crescent.

Standard clearance:
0.14-0.21 mm
(0.0055 - 0.0083 in)

Replace if the clearance exceeds
0.25 mm (0.0098 in).

AT-16

6. Measure clearance between outer
gear and pump housing.
Standard clearance:
0.05 - 0.20 mm
(0.0020 - 0.0079 in)

Replace if the clearance exceeds
0.25 mm (0.0098 in).

SATO026
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7. Using a feeler gauge and straight 11. Set run-out of the cover to within

Clearance
edge, measure clearance between gears —{ — specified total indicator reading.
and pump cover. Seal ring
Standard . s 37 Total indicator reading:
tandard clearance: % R W Less than 0.07 mm
0.02-0.04 mm 777777,

(0.0028 in)
{(0.0008 - 0.0016 in)

Replace if the clearance exceeds
0.08 mm (0.0031 in). —_

] AT165

9. Install speed cut valve, lock-up
control valve and springs into oil pump
cover, then tap retaining pins.

10. Mount pump housing in Tool. Set
up pump housing with inner and outer
pump gears on it and install pump
cover to pump housing. Temporarily
assemble oil pump.

12. Tighten pump securing bolts to

8. Measure clearance between seal specified torque.
ring and ring groove. @ : Oil pump housing to oil pump
Standard clearance: cover
0.04 - 0.16 mm 6-8N-m

(0.6 - 0.8 kg-m,
4.3 -58 ftib)

(0.0016 - 0.0063 in)

Replace if the clearance exceeds
0.16 mm (0.0063 in).

Of course, it is good practice to re-
place all seal rings during an overhaul.

Recheck run-out. Replace O-ring
and gasket.

HIGH-REVERSE CLUTCH (Front)

in regard to the number of clutch sheets
(drive plate and driven plats), refer to S.D.S.

Driven plate (steel plate)
Drive plate (friction plate)
Retainer plate

Snap ring

SATO086

AT-17
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1. Using a screwdriver, remove large
clutch retaining plate snap ring.

SATO027

2. Remove clutch plate assembly.

3. Compress clutch springs and
remove snap ring from spring retainer.

i

’ w
-

(0.059)

I~20

Cut off hatched portion (0.79)

Unit: mm (in) AT148

4. Remove retainer and

springs.

spring

SATO029

5. For easy removal of piston from
drum, mount clutch on pump. Use an
air gun with a tapered rubber tip to
carefully apply air pressure to loosen
piston from drum.

SATO028 §T25320001

SAT030

When Tool is to be used, cut
toe-tips of three legs with a grinding
wheel.

AT-18

6. Check clutch drive plate facing for
wear or damage. Drive plate thickness
must not be less than 1.4 mm (0.055
in).

Standard drive plate thickness:
150-1.65 mm
{(0.0591 - 0.0650 in)

7. Check for wear on snapring, weak
or broken coil springs, and warped
spring retainer.

8. Lubricate clutch drum hub and
seals, and install inner seal and piston
seal as illustrated. Be careful not to
stretch seals during installation.

Never assemble clutch dry; always
lubricate its components thoroughly.

SATO031

9. Assemble piston, being careful not
to allow seal to kink or become
damaged during installation. After in-
stalling, turn piston by hand to ensure
that there is no binding.

SATO032

10. Reassemble spring and retainer.
Reinstall snap ring. Be sure snap ring is
properly seated.
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SATO28

S§T25320001

11. Install dish plate with dish facing
outward.

12. Now install driven plate (steel
plate), then a drive plate (friction
plate) and repeat in this order until
correct number of plates has been
installed (check Service Data and
Specifications for proper quantity of
plates). Now install retainer plate and
snap ring.

Snap ring

Retainer plate

Drive plate (Friction plate)
Driven plate (Steel plate)
Dish plate

nh W -

13. Measure clearance between re-
tainer plate and snap ring.

Specified clearance:
1.6 - 2.0 mm (0.063 - 0.079 in)

If necessary, try other retaining

plates having different thicknesses un-
til correct clearance is obtained.

Available retaining plate

Thickness mm (in) Part number
5.0(0.197) 31567-X2900
5.2(0.205) 31567-X2901
54(0213) 31567-X2902
5.6 (0.220) 31567-X2903
5.8(0.228) 31567-X2904
6.0(0.236) 31567-X2905
6.2 (0.244) 31567-X2906

SAT034

14, Testing clutch
(Front)

With high-reverse clutch (Front)
assembled on oil pump cover, direct a
jet of air into hole in clutch drum for

definite clutch operation.

high-reverse

FORWARD CLUTCH (Rear)

J 49 O3 €
|l -®
]
g
9
AT183
1 Forward clutch 6 Snap ring
(Rear) drum 7 Spring retainer
2 Piston 8 Snapring
3 Dished plate 9 Drive plate
4 Coil spring 10 Driven plate
5 Retaining plate

Service procedures for forward
clutch (Rear) are essentially the same
as those for high-reverse clutch
(Front), with the following exception:

Specified clearance between
retainer plate and snap ring:
0.8-1.6mm
(0.031 - 0.063 in)

SATO035

Test forward clutch (Rear)
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LOW & REVERSE BRAKE

In regard to the number of clutch sheats
(drive plate and driven plate), refer to S.D.S.

Piston

Spring thrust ring

Low and reverse return spring

Return thrust washer

Driven plate (Steel plate)
Drive plate (Friction plate)
Retainer plate

Snap ring

SATO094

e Inspect band friction material for
wear. If cracked, chipped or burnt
spots are apparent, replace the
band.

SATO36

Drive plate thickness:
Standard
1.80 - 2.05 mm
(0.0748 - 0.0807 in)
Allowable limit
1.8 mm (0.071 in)

o Examine low and reverse brake for
damaged clutch drive plate facing
and worn snap ring.

o Check drive plate facing for wear or
damage; if necessary, replace.

e Test piston return spring for weak-

ness. Discard if it is too weak.

BRAKE BAND AND BAND SERVO

Anchor end pin

Band strut

Apply

Release

Return spring

Band servo piston stem
Band servo piston
Servo retainer

Brake band assembly
Transmission case

AT290

—
OCWVOINANHWN -

AT-20

o Check band servo components for
wear and scoring. Replace piston
O-rings and all other components as
necessary.

SATO037

GOVERNOR

To control valve
[(Governor
pressure (15)]

From control valve
[Line pressure (1)]

ATO0S0

4 Oil distributor
5 Output shaft

1 Primary governor
2 Secondary governor
3 Governor valve body
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o Disassemble governor and check
valves for indication of burning or
scratches. Inspect springs for weak-
ness or burning. Replace parts as
necessary and reassemble.

Do not interchange components of
primary and secondary governor
valves.

COwm(® Q[

Governor valve spring chart

Free length

As installed

length

Outer dia.

W O

———wie dia.

SATO039

e Assemble governor on oil distribu-

tor.

@ : Governor valve body to oil

distributor
5-7Nm
(0.5 - 0.7 kg-m,

SATO38 3.6-5.1 ft-Ib)
o Outer No. of Free Installed
Valve spring Wire dia. coil dia. active length Length Load
mm (in) mm (in) coil mm (in) mm (in) N (kg, Ib.)
Primary governor 0.45 8.75 5.0 21.8 7.5 2.109
(0.0177) (0.3445) (0.858) (0.295) (0.215,0.474)
Secondary governor 0.70 9.20 5.5 25.2 10.5 10.788
(0.0276) (0.3622) (0.992) (0.413) (1.100, 2.426)
PLANETARY CARRIER that have been damaged by over-
) Clearance heating will have a blue discolora-
The planetary carrier cannot be "
divided into its individual components. on.
If any part of the component is .
faulty, replace the carrier as a unit.
e Check clearance between pinion
washer and planetary carrier with a
feeler.
Standard clearance:
0.20 - 0.70 mm ATI67
(0.0079 - 0.0276 in)
Replace if the clearance exceeds e Check planetary gear sets for

0.80 mm (0.0315 in).

damaged or worn gears. Gear sets

SATO040

AT-21
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CONTROL VALVE BODY

The valve body contains many pre-
cision parts and requires extreme care
when parts are removed and serviced.
Place removed parts on a parts rack so
they can be put back in the valve body
in the same positions and sequences.
Care will also prevent springs and small
parts from becoming scattered or lost.

1. Remove oil strainer and its attach-
ing screws, nuts and bolts.

SATO041

2. Disassemble valve body and its
remaining attaching bolts and nuts to
carefully separate lower body, separa-
tor plate and upper body.

HT61000800

3. During valve body separation, do
not scatter or lose orifice check valve,
servo orifice check valve, and throttle

AT-22

relief check valve (ball) and related
springs.

4. Remove side plate A, pressure
regulator valve, spring, spring seat,

sleeve, and plug, and second lock valve
and spring. Place each loose part on a
rack to retain correct sequence of as-
sembly.

Spring seat

Lower valve body

Pressure regulator valve

Spring
Sleeve

B=m -

[—=]
B -

Plug

Second lock valve
Side plate “*A”

SATO042

5. Remove side plate B, vacuum

throttle valve, throttle back-up valve

and spring, and the kickdown valve

and spring. Place each loose part on a
rack to retain sequence of assembly.

Vacuum throttle valve

Throttle back-up valve

Kickdown valve —/

Side plate “B™

SAT171
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6. Remove side plate C, pressure
modifier valve and spring, 2nd-3rd
shift valve, spring and plug, and Ist-
2nd shift valve and spring.

Place each loose part on a rack to
retain sequence of assembly.

Manual valve was removed when
valve body was removed from trans-
mission. Include valve in subsequent
inspection and service sequence.

l

Lower valve body ﬁ
Spring

1st-2nd shift valve ———— i i

'______,_,__ Spring
Plug

Pressure modifier valve

\Sprmg

2nd-3rd shift valve

| /—Side plate “C”

SATO044

Precaution for inspection

A newly manufactured valve body
represents  precision manufactured
valves assembled with close tolerances
into precision bores of the valve body.
If inspection reveals excessive clear-
ances, 0.03mm (0.0012 in) or more,
between the valves and the valve body
bores, replace the entire valve body
rather than attempt rework.

If one or more valves are sticking
from varnish deposits or burns result-
ing from deteriorated oil or overheat-
ing, you may be able to clean the
valves and valve bodies. Always use
crocus cloth, which is a very fine type
of cutting material. Never use emery
cloth, as it is too coarse and can
scratch the valves or valve bores.
Scratches can lead to future deposits
of varnish or foreign matter.

During cleaning, do not remove the
sharp edges of the valve. When edges
are rounded or scratched, entry is pro-
vided for dirt or foreign matter to
work into the sides of the valves and
hinder valve movement.

The valves may be cleaned using
alcohol or lacquer thinner. The valve
bodies can be dip cleaned with a good
carburetor cleaner or lacquer thinner.
Do not leave valve bodies submerged
in carburetor cleaner longer than five
minutes. Rinse parts thoroughly and
dry.

Lubricate all parts in clean auto-
matic transmission fluid before reas-
sembly.

7. Check valves for signs of burning.
Replace if beyond clean-up.

8. Check oil strainer for general con-
dition. Replace if necessary.

9. Check separator plate for
scratches or damage. Replace if neces-
sary. Scratches or score marks can
cause oil to bypass correct oil passages
and result in system malfunction.

SATO046

10. Check oil passages in upper and
lower valve bodies for varnish deposits,
scratches or other damage that would
impair valve movement. Check thread-
ed holes and related bolts and screws
for stripped threads; replace as needed.
11. Test valve springs for weakened
load condition. Refer to Valve Body
Spring Chart for spring specifications.

Valve body spring chart

Free length
As installed

length

Outer dia.

SATO39
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Ot q Installed
N uter coi
Valve spring Wire dia. di; No.of | Freelength Leneth Load
mm (in) ) active coil mm (in) g
mm (in) mm (in) N (kg, Ib)
Manual detent 1.3 7.3 15 324 26.5 539
(0.051) (0.287) (1.276) (1.043) (5.5,12.1)
Pressure regulator valve 1.2 11.7 13 43.0 23,5 27.5
(0.047) (0.461) (1.693) (0.925) (2.8,6.2)
Pressure modifier valve 0.4 84 5 18.5 9.0 1.0
(0.016) (0.331) (0.728) (0.354) (0.1,0.2)
1st - 2nd shift valve 0.6 6.6 16 32.0 16.0 6.129
(0.024) (0.260) (1.260) (0.630) (0.625,1.378)
2nd - 3rd shift valve 0.7 6.9 18 41.0 17.0 13.73
(0.028) (0.272) (1.614) (0.669) (1.40, 3.09)
Throttle back-up valve 0.8 7.3 14 36.0 18.8 18.83
(0.031) (0.287) (1.417) (0.740) (1.92,4.23)
Solenoid downshift valve 0.55 5.55 12 22.0 12.5 5.88
(0.0217) (0.2185) (0.866) (0.492) (0.60, 1.32)
Second lock valve 0.55 5.55 16 335 21.0 5.88
(0.0217) (0.2185) (1.319) (0.827) (0.60, 1.32)
Throttle relief check valve | 0.9 6.5 14 26.8 19.0 21.48
(0.035) (0.256) (1.055) (0.748) (2.19,4.83)
Orifice check valve
0.23 5.0 12 15.5 11.5 0.10
(0.0091) (0.197) (0.610) (0.453) (0.01, 0.02)
Servo orifice check valve

AT-24
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12. Assemble side plate A group of

parts into lower valve body. Reinstall

side plate and finger tighten screws. side plate C group in same manner as

Assemble side plate B group and A 8roup.

Side plate
&
- ]
[ ]

Pressure regulator sl

eeve \ ;
Pressure regulator

Second lock valve

2nd-3rd shift valve

Pressure regulator valve

&Spﬁng seat
™ (3 P

gy
plug

Upper valve body

,—~Vacuum throttle valve

Side plate “B”
00
L] .
)
o
o b

; a
Ry 7
Solenoid downshift valve

Throttle back-up valve
Pressure modifier valve

Manual valve

1st-2nd shift valve

3rd shift plug

) 2nd-
S S
8 a Side plate “C”

8

I

SAT172

13. Tighten screws.

@ : Side plate to valve body
25-34Nm
{0.25 - 0.35 kg-m,
1.8 - 2.5 ft-lb)

14. Install orifice check valve, valve
spring, throttle relief valve spring and
steel ball in valve body.

15. Install upper and lower valves.

: Upper and lower valves:

25-3.4N-m
(0.25 - 0.35 kg-m,
1.8 - 2.5 ft-lb)

Reamer bolt:
5-7N-m
(0.5 - 0.7 kg-m,
3.6 - 5.1 ft-Ib)

HT61000800

AT173

Throttle relief valve

Orifice check valve

HT61000800
,. Q 16. Install oil strainer.
) , @ : Oil strainer to valve body
v 25-3.4 Nom

(0.25 - 0.35 kg-m,

1.8 - 2.5 ft-Ib)

Orifice check valve

The manual valve is inserted into
the valve body when the latter is in-
stalled in the transmission.

AT339
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AUTOMATIC TRANSMISSION — major Overhaul Operations

1. Before proceeding with the final
assembly of all components, it is im-
portant to verify that the case, housing
and parts are clean and free from dust,
dirt and foreign matter (use air gun).
Have a tray available with clean trans-
mission fluid for lubricating parts.

Petroleum jelly can be used to
secure washers during installation. All
new seals and rings should have been
installed before beginning final as-
sembly.

SATO047

2. Lubricate -and install low and
reverse piston into the case.

3. Install thrust ring, piston return
spring, thrust washer and one-way
clutch inner race.

4. Align and start hex-head slotted
bolts into inner race from rear of case.

WARNING:
Check that return spring is centered
on race before tightening.

Tighten the bolts

@ : One-way clutch inner race to
transmission case
13- 18 N-m
(1.3 - 1.8 kg-m,
9 - 13 ft-lb)

5. Install steel dished plate first, then
steel and friction plates, and, finally,
retaining plate and snap-ring.

6. After low and reverse brake has
been completely assembled, measure
clearance between snapring and re-
tainer plate. If measurement exceeds
specifications it can be adjusted by
replacing retainer plate with one of a
different thickness.

Low and reverse brake clearance:
0.80 - 1.25 mm
(0.0315 - 0.0492 in)

7. Using an air gun with a tapered
rubber ‘tip, check low and reverse
brake operation.

8. Install governor thrust washer and
needle bearing.

SATO050

9. Slide governor distributor as-
sembly on output shaft from front of
shaft. Install shaft and governor dis-
tributor into case, using care not to
damage distributor rings.

AT-27
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10. Install one-way sprag into one-
way clutch outer race (attached to
connecting drum).

Arrow on sprag must face front of
transmission.

13. Install snap-ring on shaft.

16. Adjust front end play as follows:

SATO052

SATO087

11. Install connecting drum with
sprag by rotating drum clockwise using
a slight pressure and wobbling to align
plates with hub and sprag assembly.
Connecting drum should now be free
to rotate clockwise only. This check
will verify that sprag is correctly in-
stalled and operative.

14. Secure thrust bearing and thrust
washer with petroleum jelly and install
rear planetary carrier.

SATO53

SATO55

12. Install rear internal gear.

AT-28

15. Install rear planetary carrier snap
ring.

This snap ring is thinner than a
clutch drum snap ring so be sure you
are using correct size. If you have in-
sufficient space to install snap ring
into drum groove, pull connecting
drum forward as far as possible. This
will give you sufficient groove clear-
ance to install drum snap ring.

Front end play

SAT091

1 High-reverse
clutch (Front)
thrust washer

2 Qil pump cover

3 High-reverse
clutch (Front)

4 Forward clutch
(Rear)

5 Transmission case

6 0il pump gasket

7 QOil pump cover
bearing race

(1) Assemble  high-reverse  clutch
(Front) and forward clutch (Rear),
front internal gear, front planetary
carrier and connecting shell. Secure
thrust bearings with petroleum jelly.

SATO057
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(2) Install assembly into transmission
case. Check that parts are properly
seated before proceeding with
measurements.

SATO0S58

(3) Using a dial gauge or caliper with a
seven inch base, measure from rear
hub thrust bearing race to case (dimen-
sion A).

~
O O
Al S
8 2
7
O] ® 6) saTose
1 Dial gauge 4 Bearing race

2 High-reverse clutch
(Front) drum
3 Transmission case

5 Thrust bearing
6 Forward clutch
(Rear) drum

(4) Assemble  high-reverse  clutch
(Front) and forward clutch (Rear)
drum assemblies together and lay them
flat on bench. Be sure rear hub thrust
bearing is properly seated. Measure

from face of clutch drum to top of
thrust bearing race (dimension B).

@ SATO61

1 Depth gauge

2 High-reverse clutch
(Front) drum

3 Forward clutch
(Rear) drum

4 Thrust bearing

SATO062

(5) Measure from top of oil pump
shaft to gasket installed (dimension C).

1 [

L B Gaskcitz

—
N~

/
!l

SATO063

SATO064

(6) Install thrust washer. Measure
from top of oil pump shaft to thrust
washer (dimension D).

T =

D

Gasket

Oil pump “l

SATO096

DY

< =)
S

NG <
LS ©

SATO065

(7) Difference between dimension [A-
0.1 mm (0.004 in)-B] and (C-D) is
front end play and must be within
specified value.

Specified front end play:

05-0.8 mm
(0.020 - 0.031 in)

Front end play can be adjusted
with high-reverse clutch (Front) thrust
washers of different thickness.

Available high-reverse clutch (Front)
thrust washer

Thickness mm (in) Part number

13 (0.051) 31528 X0107
1.5 (0.059) 31528 X0106
1.7 (0.067) 31528 X0105
19 (0.075) 31528 X0100
2.1 (0.083) 31528 X0101
2.3 (0.091) 31528 X0102

2.5 (0.098)
27 (0.106)

31528 X0103
31528 X0104

17. Adjust total end play as follows:
This adjustment is seldom required
because this type of thrust bearing and

AT-29
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race will normally show very little
wear. We also have a standard toler-
ance of 0.25 to 0.50 mm (0.0098 to
0.0197 in). However, we are present-
ing correct checking procedure.

18. Install brake band, band strut, and_
band servo. Lubricate servo O-rings
before installing. Care should be taken
to avoid damaging O-rings when re-
assembling.

SATO092
1 High-reverse 4 Forward clutch
clutch (Front) (Rear)
thrust washer 5 Transmission case
2 Oil pump cover 6 Oil pump gasket
3 High-reverse 7 Qil pump cover
clutch (Front) bearing race

(1) Measure dimension A using in-
structions in steps (1), (2) and (3)
under No. 16 above.

(2) Measure dimension C using in-
structions in step (5) under No. 16
above.

(3) Difference between dimension
[A-0.1 mm (0.004 in)] and C is total
end play and it must be within speci-
fied value.

Specified total end play:
0.25 - 0.50 mm
(0.0098 - 0.0197 in)

If difference between [A-0.2 mm
(0.008 in)] and C is not within toler-
ance, select proper size oil pump cover
bearing race.

Available oil pump cover bearing race

19. Install and torque the retainer
bolts. Loosen piston stem.

@) : Servo piston retainer bolt
5-7 N-m
(05 -0.7 kg-m,
3.6 -5.1 ft-b)

GG91060000

21. Mount oil pump gasket on oil
pump with petroleum jelly. Align
pump to transmission case and install.

SAT069

22. Adjust band. Make sure that brake
band strut is correctly installed.
Torque piston stem to specified value.
Back off two full turns and secure
with lock nut.

@ : Piston stem
12-15 N‘m
{1.2- 1.5 kg-m,
9- 11 ft-lb)

Piston stem lock nut

15-39N'm .
(1.5 - 4.0 kg-m,
11 - 29 ft-Ib)

SATO067

20. Finger tighten brake band servo
piston stem enough to prevent brake
band and strut from falling out. Do
not adjust brake band at this time.

Thickness mm (in) Part number
12 (0.047) 31556 X0100
14 (0.055) 31556 X0101
1.6 (0.063) 31556 X0102
1.8 (0.071) 31556 X0103
20 (0.079) 31556 X0}04
2.2 (0.087) 31556 X0105

SAT068

AT-30

GG91060000

S

ST25490000

SATO070

23. Before proceeding with installa-
tion of valve body assembly, perform a
final air check of all assembled com-
ponents. This will ensure that you
have not overlooked tightening of any
bolts or damaged any seals during as-
sembly.
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Air check point

SATO071

1 Band servo apply (9)

2 Forward clutch (Rear) (1)
High-reverse clutch (Front) (11)
Band servo release (10)
Governor feed (1)

Low & reverse brake (12)

wn A w

24. Using an air gun with a tapered
rubber tip, perform air checks.

2%

IV

) SAT072

25. Check that parking pawl, pin,
spring and washer are assembled
correctly.

T

) G C

@ : Rear extension to transmission
case
20-25 N-m
{2.0 - 2,5 kg-m,
14 - 18 ft-Ib)

SATO074

27. Install control valve body. Be sure
manual valve is in alignment with
selector pin.

28. Tighten control valve body attach-
ing bolts.

@ :54-74N-m
(0.55 - 0.75 kg-m,
4.0 - 5.4 ft-Ib)

Control valve body attaching bolts
vary in length. Care must be taken to
ensure that each bolt is returned to
correct hole.

SAT073

26. Install rear extension.

_ST25490000 -

SATO76

29. Check pump to transmission align-
ment and install converter housing.

Apply sealant to portions shown in
the figure.

@ :44 -54 N-m
(45 -5.5 kg-m,
33 - 40 ft-Ib)
onverter
housing

\:Sealant

SAT631

30. Before installing vacuum dia-
phragm valve, measure depth of hole
in which it is inserted. This measure-
ment determines correct rod length to
ensure proper performance.

“L” Depth

SATO078

Note seated valve body
Transmission case wall
Vacuum diaphragm
Diaphragm rod

Valve body side plate
Vacuum throttle valve

A E W=
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Vacuum diaphragm rod selection

Measured depth “L” mm (in) Rod length mm (in) Part number
Under 25.55 (1.0059) 29.0 (1.142) 31932 X0103
25.65 -26.05 (1.0098 - 1.0256) 29.5 (1.161) 31932 X0104
26.15-26.55 (1.0295 - 1.0453) 30.0 (1.181) 31932 X0100
26.65 -27.05 (1.0492 - 1.0650) 30.5 (1.201) 31932 X0102
Over27.15  (1.0689) 31.0 (1.220) 31932 X0101

31. Install vacuum diaphragm.

Ensure that vacuum diaphragm rod
does not interfere with control valve
side plate.

SATO079

32. Before installing down shift sole-
noid, check to verify that it is oper-
ating properly. Use a hot lead and
ground to check solenoid.

AT-32

34. Install inhibitor switch. Check for
proper operation in each range using a
circuit tester. Refer to Minor Adjust-

ment.

35. Before installing oil pan, check
alignment and operation of control
lever and parking pawl engagement.
Blow mechanism with air to clean.
Make final check to be sure all bolts
are installed in valve body.

37. Carefully inspect torque converter
for damage. Check converter hub for
grooves caused by hardened seals. Also
check bushing contact area.

36. Install oil pan with new gasket.

@ : Oil pan to transmission case
5-7Nm
(0.5 - 0.7 kg-m,
3.6 -5.1 ft-lb)

38. Lubricate oil pump lip seal and
converter neck before installing con-
verter.

Install converter, being sure that
converter is properly meshed with oil
pump drive gear.




AUTOMATIC TRANSMISSION - Trouble-Shooting and Diagnoses

TROUBLE-SHOOTING AND DIAGNOSES

PRELIMINARY
CHECKS (Prior to
road testing)

Verify customer complaint

The customer should supply as
much information as possible, includ-
ing any unusual characteristics that
accompany the complaint.

Fluid level

To properly check fluid level:

1) Place car on a level surface.

2) Put wheel chocks in place and
apply parking brake securely.

3) Warm up engine on fast idle.

4) Return engine to curb idling speed.

5) Slowly move the gear selector
through the entire shift pattern,
and return it to park.

6) Remove the dipstick, clean it, and
replace it fully in the filler tube.

7) Quickly remove it again and read
the level.

The “L” mark on the dipstick indi-
cates the transmission is approximate-
ly 0.4 liter (7/8 US pt, 3/4 Imp pt)
low. Add only clean Dexron transmis-
sion fluid (or equivalent).

Fluid leakage

To detect a fluid leak:

1) Raise car.

2) Clean area suspected of leaking.

3) Start engine, apply foot brake,
place gear selector in drive, and
wait a few minutes.

4) Stop engine.

5) Check for fresh leakage.

If the transmission breather is sus-
pected:
1) Raise car.
2) Clean the area around the breather.
3) Run the car at highway speeds.
4) Check the breather for fresh leak-

age.

To aid in locating leaks, use the
following list of seals and gaskets.

1) Converter housing

e Rubber O-ring of oil pump housing.
e Oil pump housing oil seal (transmis-

sion front seal).
o Crankshaft oil seal.

e Bolts of converter housing to case.

Oil seal

SAT199

2) Transmission and rear extension.

e Junction of transmission and rear
extension.

e Oil cooler tube connectors.

o Oil pressure inspection ports.

e Governor tube connectors.
Vacuum diaphragm and downshift

solenoid.

Speedometer pinion sleeve.
o Rear extension oil seal.

SAT200
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Fluid condition

Transmission fluid color and tex-
ture can aid greatly in transmission
trouble-shooting. When checking fluid
level, examine the transmission fluid
and note its color, texture, and odor.
Some common forms of contami-
nation are listed below:

1) Dark or Black Fluid:
With a burned odor
— Worn friction material.
Without an odor
— Slight engine coolant leak
(in radiator).
2) Milky Pink Fluid: Water Contami-
nation
— Coolant leak.
— Road water entering
through filler tube or breath-
er.
3) Varnished Fluid, light to dark
brown and tacky: Oxidation
— Over or Underfilling.
— Overheating.

Engine idle
Check and adjust idle to specifica-
tions.
Idling speed
700100 rpm at “D’’ range

Engine oil and coolant levels

Prior to road testing, check engine
oil and coolant levels, and fill as neces-
sary.

Shift linkage

Start in park position, depress
detent button and slowly move the
gear selector through all ranges. The
detent “clicks” should correspond
with the range indicator.

AT-34

DIAGNOSTIC ROAD
TEST

Prior to road testing, perform the
preliminary inspections outlined
earlier. If the car is not equipped with
a tachometer, install a portable tacho-
meter in the car. And also install a
suitable vacuum gauge and pressure
gauge. If the customer has a specific
complaint, select road conditions
similar to those described. (e.g. steep
hills, freeways, etc.)

Follow the test sequence as out-
lined in this section and mark the
results on the Symptom Chart on page
AT-40. It may be necessary to repeat
sections of the test under different
throttle conditions. (e.g. light, medium
or full throttle.) After completing the
road test, compare the test results to
the Trouble-shooting Chart on page
AT-37.

ROAD TESTING

1. Park Range

Place the gear selector in “P” range
and start the engine. Stop the engine
and repeat the procedure in all other
ranges and neutral. In park, the car
should be locked in position, unable to
roll or move. Mark all results on the
Symptom Chart.
2. Reverse

Manually shift the gear selector
from “P” to “R”, and note shift quali-
ty. Drive the car in reverse long
enough to detect slippage or other
abnormalities. Note results.
3. Neutral

Manually shift the gear selector
from “P” to “N” and note quality. In
neutral no clutches or bands are ap-
plied, and there should be no move-
ment. Note results.
4. Drive Range

Manually shift the gear selector to
range “D”, and note shift quality.
Drive the car through all automatic
shifts and in all gear ranges. Note shift
quality and timing [km/h (MPH)], and
check whether torque converter is

locked up or not at specified speed.
Refer to Confirming lock-up state of
torque converter. Check for slippage,
noise, or other abnormal conditions. If
necessary, drive the test sequence un-
der different throttle opening (e.g.
light, medium or full throttle).

Lock-up zone

Refer to shift schedule on page AT-
35.

5. Range “2”

Manually shift the gear selector to
range “2”. Check for slippage, hesita-
tion or abnormal condition. The trans-
mission should remain in 2nd gear re-
gardless of car speed or engine revolu-
tions. Note results.

6. Range “1”

Manually shift the gear selector to
range “1”. Note shift quality. It
should, however, downshift im-
mediately to 2nd gear and downshift
again to Ist gear as road speed de-
creases. Accelerate and decelerate in
Ist gear to determine engine braking
Note results.

The transmission should not shift
into 1st gear from “D” range if the car
road speed is above approximately 65
km/h (40 MPH).

7. Record line pressure and governor
pressure at each range and at each
throttle vacuum in accordance with
the pressure testing described below.

CONFIRMING LOCK-UP
STATE OF TORQUE
CONVERTER

Because the shock is very low and is
not noticeable when the torque con-
verter is locked up, it is difficult to
confirm whether the torque converter
is locked up or not. So please check
the engine rpm with tachometer
while the car is driving to confirm it. If
the torque converter is locked up the
engine rpm is decreased 200 to 400
rpm at the same time.
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Car speed and line pressure when shifting gears

Intake manifold vacuum Gearshift Car speed * Propeller shaft Line pressure
—kPa (—mmHg, —inHg) km/h (MPH) revolutions rpm kPa (kg/cm2, psi)
D, » D, 60 - 68 (38 - 42) 1,970 - 2,220
0(0,0) D, - D 107 - 115 (66 - 71) 3,480 - 3,730 530 - 686
(Kickdown) D; - D, 105 - 97 (65 - 60) 3,410 - 3,160 (54-7.0,77-100)
D, - D 53-45(33-28) 1,720- 1,470
D, - D, 23-31(14-19) 750 - 1,000
D, - Dj 63-70(39-44) 2,040 - 2,290 441 - 598
13.3 (100,394
(10 ) D; - D, 40 - 32 (25 - 20) 1,300 - 1,050 (4.5-6.1,64-87)
D, - D, 18-11(11-7) 600 - 350
0 (0, 0) (Full throttle) 1, - 1, 54 -46(33-29) 1,750- 1,500 549 - 706
(56-72,80-102)
40.0 (300, 11.81) I, - 1, 54-46(33-29) 1,750 - 1,500 549 - 706

(56-72,80-102)

V= 0.0307 x Np (=

2xmxrxNpPx60

)

RE x 1,000

where, V :

Car speed (km/h)

Np : Propelter shaft revolution (rpm)
.Rg : Final gear ratio (3.700)

r : Tire effective radius (m), 0.301 m (185/70SR14)
(7 : The ratio of circumference of a circle to its diameter: 3.14)

V= 0.01805xNp (=

2xaxrxNpx60

where, V :

RFx 63,360

Car speed (MPH)

Np : Propeller shaft revolution (rpm)
Rg : Final gear ratio (3.700)

r : Tire effective radius (in), 11.85 in (185/70SR14)
{7 : The ratio of circumference of a circle to its diameter: 3.14)

Shift schedule

*Car speed can be calculated by the following formula.

(Full throttle) 0

. 142 2 -a—LOCK UP (3)
| Kickdown range i 2—}==LOCK UP (3)
~ I
= 133 1-—2 1 2 3
S a00,f '
- 3.94) ] PR -
[ -
26.7
E (200,
5 7.87)
| 11 "T" 12
g 400
s (300,
§ 11.81) —= LOCK UP
>
% 53.3 t LOCK UP
-“g (400,
g 15.75)
2
g 667
= (500’ L) L] L] L) ] ¥
19.69) 0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000
Propeller shaft revolution (rpm)
4 km/h 0 10 20 30 40 50 60 70 80 90 110 120 130
Car spee - - — —— . Tt A a iy 4 — ey L r
SAT420 MPH 0 10 20 30 40 50 60 70 80
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PRESSURE TESTING

The L3N71B transmission is provided
with two pressure test ports. Only
one is useful for transmission trouble-
shooting, Line Pressure and Governor
Pressure.

SAT632

Key points of pressure testing are:

a) Pressure at idle: Look for a steady
rise in pressure as car speed in-
creases under light load.

b) Pressure drop between shift points

should not exceed 98 kPa (1.0

kg/cm2, 14 psi). Excgessive pressure

drop may indicate an internal leak at a

servo or clutch seal.

Cut-back point

The cut-back point indicates a
point where line pressure changes from
high to low value as output shaft
rotation is gradually increased from
“stall” point. The car speed and out-
put shaft rotation at that cut-back
point are as indicated in chart below.

Intake manifold vacuum Car speed Propeller shaft revolutions
—kPa (—mmHg, —inHg) km/h (MPH) rpm
0(0,0) 40 - 48 (25 - 30) 1,310- 1,560
13.3(100,3.94) 20-28(13-17) 660 -910

1 Line pressure
2 Servo release pressure

LINE PRESSURE

1. Install pressure gauge to line pres-
sure port. (When shift lever is in “D”,
“2” or “1” range, install pressure
gauge to port () and when in “R”
range, install pressure gauge to port (3)
shown above.) Locate the gauge so it
can be seen by driver. Measure line
pressure at idling and at stall test.

2. Road test car and note pressure
under different throttle conditions.

At idling

Range| Line pressure kPa (kg/cm?2, psi)

R 412-549(4.2-5.6,60 - 80)

D 314-373(3.2-3.8,46 - 54)

2 588-1,147(6.0-11.7,85 - 166)

1| 314-373(32-338,46-54)

At stall test

Range| Line pressure kPa (kg/cm2, psi)

R [1,402-1,589(14.3-16.2,203 - 230)

D | 971-1,089(9.9-11.1,141 -158)

2 |1,000-1,147 (10.2-11.7, 145 - 166)

1 971-1,089(9.9-11.1,141 - 158)
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STALL TESTING

The stall test is an effective method
of testing clutch and band holding
ability, torque converter one-way
clutch operation, and engine perform-
ance. A stall test should only be per-
formed as a last resort because of the
high fluid temperature it generates and
the excessive load it places on the
engine and transmission.

CAUTION:

a. Transmission and engine fluid levels
should always be checked and fluid
added as needed.

b. Run engine at 1,200 rpm to attain
proper warm-up.

¢. During test, never hold throttle
wide-open for more than 5 seconds.

d. Do Not test more than two gear
ranges without driving car to cool
off engine and transmission.

STALL TEST PROCEDURE

1. Install a tachometer where it can
be seen by driver during test.

2. Set hand brake and block wheels.
3. Start engine and place shift lever
in “D” range.

4. Apply foot brake and accelerate
to wide-open throttle. Do not hold
throttle open longer than five seconds.

5. Quickly note the engine stall
speed and immediately release throt-
tle.

Stall revolution:
1,800 - 2,100 rpm

6. Place shift lever in “R* range and
repeat above test (same as in “D”
range).

If stall test indicates proper stall re-
volution in D" range, no further test-
ing is necessary.

STALL TEST ANALYSIS

1. Satisfactory results in “D” range
indicates forward clutch (Rear), one-
way clutch of transmission, and sprag
clutch of torque converter, are func-
tioning properly.

2. Stall revolution in “D’ range, 1st
gear, is above specified revolution:

The forward clutch (Rear) is faulty.
3. Stall revolution in “R" range is
above specified revolution (for “D”
range);

Low and Reverse Brakes are faulty.
4. Stall revolution in “D’’ range, 1st
gear is below specified revolution:

Converter sprag clutch is faulty
(slipping), or engine is not performing
properly.

If converter sprag clutch is frozen,
car will have poor high speed perfor-
mance. If converter sprag clutch is
slipping, car will be sluggish up to 50
or 60 km/h (30 or 40 MPH).



AUTOMATIC TRANSMISSION - 7rouble-Shooting and Diagnoses

TROUBLE-SHOOTING CHART ON CAR OFF CAR
- E
S o
2l o g
Fgl 5 55
Numbers are arranged in order of ~ s Sl 5z |8 > S
probability. Perform inspections I I I : o g =
starting with number one and work- ° S5 &3 > . g g
ing up. Circled numbers indicate S |[sE|SS g 3§ S 3
that the transmission must be 2 § 58] Z52./5 2 §5z8
removed from the car. S [8g23% o 8SloaP® 88
8|8 ESls ol E 55| E 2 g 0.5
S5leES|sg|s§ESS58 §55
N RN SRR
SIS EF S G| ERI5S| FEL
Engine does not start in “N”, “P” 23 N A ...
ranges. : R vl
Engine starts in range other than “N” 12 A ..
and “P”. : g ' v :
Transmission noise in “P” and “N” T P .. . BN NOR .. .
ranges.
Car moves when changing into “P”
range or parking gear does not dis- D I . . I N )
engage when shifted out of “P” range
Car runs in “N” range. 1 .. . .. 3. . 2] @. . .. . ..
Car will not run in “R” range (but
runs in “D”, “2” and “1” ranges.) 12 .]. A3 s .. 64|. .| O® .. .D.
Clutch slips. Very poor acceleration. .
Car braked when shifting into “R” N B ce321. .l ®.-®. . ] «.®
range.
Sharp shock in shifting from “N” to
“D” range. . . . 2 . l 3 4 . . . . . 3 @ . . . . . . .
Car will not run in “D” range (but
runs in “2”, “1” and “R” ranges). sl e o2 3 ). * *e | @ -
Car will not run in “D”, “1”, «2”
ranges (but runs in “R” range). 12 ... .14 S5 .}.63|.7 e - @ -« -
Clutch slips. Very poor acceleration. R
Clutches or brakes slip somewhat ...
in Starting, 12.6..[3 5./.74/..]...[.00
Excessive creep. e o ofe o 1], . . N I . . . . . .
No creep at all. 12 .. .3[. 5./..4/. .]@®®.l.00D .. -
Failure to change gear from *“1st” .. .. . . . e .
to *“2nd”. « 1 .12 3 .]. 56(8 7 4 ® ([)
Failure to change gear from “2nd” .. . .o, . .
t0 “3rd”. -1 |23 .. 56|874 ® ® -0
Too high a gear change point from .. .. . . . .
“Ist” to “2nd”, from “2nd” to “3rd”, | * |1 2 -3 S 6[. - 4 @
Gear change directly from “Ist” to .. .
u3rd” occurs. . . - 3 - . . 2 4 . 3 1 . . . @ @
[ —— ON CAR ot OFF CAR so==s==te>
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Trouble-Shooting and Diagnoses — AUTOMATIC TRANSMISSION

ON CAR - OFF CAR

Numbers are arranged in order of
probability. Perform inspections
starting with number one and work-
ing up. Circled numbers indicate
that the transmission must be
removed from the car.

Too sharp a shock in change from
“Ist” to “2nd”.

Too sharp a shock in change from
“2nd” to “3rd”. ’

Almost no shock or clutches
slipping in change from “1st” to 123 . 4 . 6 . 8 75 . () B )
562nd’,.

Almost no shock or slipping in
change from “2nd” to “3rd”. 123 .4 .16 .8 [75. .@®. .0 .0
Engine races extremely fast.

S?;tl')’r:](:e:% %”g'ear change from L. R ) 1 L. |®. - |®.-
S;; gfa,k:g‘?grgﬁe}r change from L. IR R S T U T ORI .
pomumpeedtotatained. |15 | 45| 7.6 |38 |0QO|0G.

Egi'(;{set;q‘czl::;,sf gear from o1l .o 346 |52 . 0®|..®@]|. .
it e P I R R Rl R

Gear change shock felt during
deceleration by releasing .12 3 4. 56 . e . e . ORI
accelerator pedal.

Too high a change point from “3rd”

to “2nd”. from “20d” to “1st”. 1213 4. 56 . .. .. .o@0 .

Kickdown does not operate when
depressing pedal in “3rd” within ) 1 . . 4 5 . . 3. ..® - @] . .
kickdown car speed.

Kickdown operates or engine over- v
runs when depressing pedalin“3rd” | . 1 2 [ . 3 . [ 56 . |7 4. . ®. |..@®]|. .
beyond kickdown car speed limit. ‘

Races extremely fast or slips in
changing from “3rd” to “2nd” when | . . 1 .2 .14 .6 [53. . 0®|. . @ |.0®
depressing pedal.

fpeeeiee ON CAR > | OFF CAR =g
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Numbers are arranged in order of
probability. Perform inspections
starting with number one and work-
ing up. Circled numbers indicate
that the transmission must be
removed from the car.

¢ QN CAR

-

OFF CAR =i

Car will not run in any range.

Transmission noise in “D”, “2”,
“1” and “R” ranges.

Failure to change from “3rd” to
“2nd” when changing lever into
“2" range.

.

Gear change from “2nd” to “Ist”
or from “2nd’ ’ to “3rd” in *2”
range.

.

No shock at change from “1” to
2 range or engine races
extremely fast.

1

2

3

8

6

Failure to change from “3rd” to
“2nd” when shifting lever into
“1” range.

6

3

Engine brake does not operate
in “1” range.

5

3

Gear change from “1st” to *“2nd”
or from *“2nd” to “3rd” in “1”
range.

Does not change from “2nd”
to “Ist” in “1” range.

1

. 4

S

6

7

3

Large shock changing from
“2nd’ ’to “Ist™ in “1” range.

Transmission overheats.*

3

7

5

O

Oil shoots out during operation.
White smoke emitted from
exhaust pipe during operation.

5

6

8

- ®@0®

Offensive smell at oil charging
pipe.

®@@®®

®0O®

*: Refer to Page AT-59.

OFF CAR =l
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Trouble-Shooting and Diagnoses — AUTOMATIC TRANSMISSION
ON CAR

Exclusively for L3N718B

Numbers are arranged in order of

probability. Perform inspections
starting with number one and work-
ing up. Circled numbers indicate
that the transmission must be
removed from the car.

Governor gy,
@ | Speed cu; valve

& | Governoy

Q
® e LOCk'“P ori

b—

— w Line presSure

Torque converter is not locked up

Lock-up piston slip
Lock-up point is extremely high or low 1 2

®
CIKS

Engine is stopped at R.D.2 and 1 ranges

Transmission overheats
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ROAD TEST SYMPTOM CHART

/

SHIFT QUALITY

T TIM INC
'k km/ (MPH) ]

SHIF
Ma

NO SHypy

SHIFT SLIPPAGE

CAR Won-r MoOvE

CRUISE SLipp, E

Ok

COMMENTS

ENG. START

PARK
RANGE

HOLDING

‘6R’7
RANGE

Man. shift P-R

REVERSE

C‘N”
RANGE

Man. shift R-N

ENG. START

N

“D”
RANGE

Man. shift N-D

st

Auto shift 1-2

2nd

Auto shift 2-3

3rd

Decel. 3.2

Kickdown 3-2

Decel. 2-1

Kickdown 2-1

“2”

RANGE [ 54

Man. shift D-2

“l!’

RANGE

Man. shift 2.1

Man. shift D-1

Acceleration

Engine
Braking

‘“l”
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Trouble-Shooting and Diagnoses — AUTOMATIC TRANSMISSION

TROUBLE-SHOOTING GUIDE FOR L3N71B AUTOMATIC TRANSMISSION

Order

Test item

Procedure

Checking

. Oil level gauge

. Downshift solenoid
. Manual linkage

. Inhibitor switch

. Engine idling rpm.
6. Vacuum pressure of vacuum

pipe.

. Operation in each range.

. Creep of car.

Check gauge for oil level and leakage before and after each
test.

Check for sound of operating solenoid when depressing
accelerator pedal fully with ignition key “ON”.

Check by shifting into “P”, “R”, “N”, “D”, “2” and “1”
ranges with selector lever.

Check whether starter operates in “N” and “P” ranges only
and whether reverse lamp operates in “R” range only.

Check whether idling rpm meet standard.

Check whether vacuum pressure is more than 60.0 kPa (450
mmHg, 17.72 inHg) in idling and whether it decreases with
increasing rpm.

Check whether transmission engages positively by shifting
GCN” - (‘D”’ t‘N’Q - 6(2”, “N” - “l” and (6N” - “R” range
while idling with brake applied.

Check whether there is any creep in “D”, “2”, “1” and “R”
ranges.

Stall test

. Oil pressure before testing.

. Stall test.

. Oil pressure after testing

Measure line pressures in “D”, “2”, “1” and “R” range while
idling.

Measure engine rpm and line pressure in “D”, “2%, “1” and
“R” ranges during full throttle operation.

Temperature of torque converter oil used in test should be
from 60 to 100°C (140 to 212°F) i.e., sufficiently warmed
up but not overheated.

CAUTION:

To cool oil between each stall test for “D”, “2, “1” and
“R" ranges, idle engine, i.e., rpm at about 1,200 rpm for
more than 1 minute in “P” range. Measurement time must
not be more than 5 seconds.

Same as item 1.

Road test

. Slow acceleration,

1st = 2nd
2nd - 3rd

. Quick acceleration,

Ist =+ 2nd
2nd =+ 3rd

. Kick-down operation,

3rd = 2nd or 2nd - Ist

Check car speeds and engine rpm in shifting up 1st = 2nd
range and 2nd - 3rd range and when torque converter is
locked up while Tunning with lever in “D” range and engine
vacuum pressure of about 13.3 kPa (100 mmHg, 3.94 inHg).

Same as item 1 above except with engine vacuum pressure of
0 kPa (0 mmHg, O inHg) (i.., in position just before
kickdown).

Check whether the kickdown operates and measure the time
delays while running at 30, 40, 50, 60, 70 km/h (19, 25, 31,
37,43 MPH) in “D;” range.
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AUTOMATIC TRANSMISSION - 7rouble-Shooting and Diagnoses

Order Test item Procedure
4. Shift down, Check car speeds and engine rpm in shifting down from 3rd
Dy »D, » D, - 2nd — 1st (sequentially) while coasting with accelerater
pedal released in “D;” range and engine vacuum pressure of
about 60.0 kPa (450 mmHg, 17.72 inHg).
5. Shift down, Check for shifting down D3 = 1, and engine braking, and
D;—> 1,1, further for shifting down 1, = 1, and engine braking after
shifting the lever into “1” range with the accelerator pedal
released and the engine vacuum pressure of 0 kPa (0 mmHg,
0 inHg) while driving at about 50 km/h (30 MPH) in “D3”
range.
6. Shift down, Check for quick shifting down D3 —> 2 and engine braking,
Dy —>2 after shifting the lever into *“2” range while driving at about
50 km/h (30 MPH) in “D;” range.
Also, check for locking of the transmission in 2nd gear ratio
regardless of car speed.
7. Shift up, Check for failure of the transmission to shift up during
1,~>1, acceleration, when starting in “1” range.
8. Shift up or down when start- Check the transmission for not shifting up or down during
ing in “2” range. acceleration or deceleration, when starting in “2” range.
9. Parking. Confirm that car will not move on grade when shifting to
“P” range.
Others Abnormal shock, oil leakage. Enter into record conditions observed during these tests such

as gear noise, abnormal clutch noise and acceleration per-
formance.
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Service Data and Specifications (S.D.S.) — AUTOMATIC TRANSMISSION

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

General specifications

Automatic transmission

model L3N71B
Stall torque ratio 20:1
st 2,458
Transmission | 2nd 1.458
gear ratio Top 1.000
Reverse 2.182
Oil Automatic transmission fluid
"Dexron’’ type
Oil capacity 6.1 liters

(6-1/2 US qt, 5-3/8 Imp qt)

Specifications and adjustment

Automatic transmission

governor body

Number of drive plates 6
Number of driven
Forward plates 6
clutch
(Rear) | Clearance = mm (in) 0.8 - 1.6 (0.031 - 0.063)
Thickness of retain-
ing plate mm {in) 4.80 {0.18380)
Number of drive plates 5
Number of driven 5
plates
Low | Clearance  mm ({in) 0.80-1.25
& {0.0315 - 0.0492)
re-
verse Thickness of Thickness
brake | retaining plate mm (in) | P2t number
7.8 (0.307) 31667-X0500
8.0 (0.315) 31667-X0501
8.2 (0.323) 31667-X0502
8.4 {0.331) 31667-X0503
8.6 (0.339) 31667-X0504
8.8 (0.346) 31667-X0505
Brake band
Piston size  Big dia. 64 (2.52)
mm (in)
Small dia. 40 (1.57)
Control valve assembly
Stamped mark on strainer LRM
Governor assembly
Stamped mark on 35

assembly X6301
Model code number
Torque converter assembly
Stamped mark on the GB
T/IC
Number of drive plates 3
Number of driven
plates 5
Clearance  mm (in) 1.6 - 2.0 (0.063 - 0.079)
High-
reverse | Thickness of Thickness
clutch | retaining plate mm (in) Part number
(Front)
5.0 (0.197) 31667-X2800
5.2 (0.205) 31567-X2901
54 (0.213) 31567-X2902
5.6 (0.220) 31567-X2903
5.8 (0.228) 31567-X2804
6.0 (0.236) 31567-X2805
6.2 (0.244) 31567-X2806

Stall revolution

Stall revolution rpm

1,800- 2,100
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AUTOMATIC TRANSMISSION - Special Service Tools

torque
Tightening q Unit N-m kg-m ft-lb

Unit N-m kg-m ft-lb Side plate to control

valve body

25-34 0.25-035| 18-25

Drive plate to 137-157 | 14.0-16.0 | 101-116

crankshaft
jutforcontrolvalve | 5.7 | 08-07 | 36-5a
Driveptetotoraue 13949 | 40-50 |29-36
Oil strainer to lower 3.4 0.3-04 22.29
valve body
Gussets to transmission
and engine 25-35 26-36 19-26 Governor valve body to
oil distributor 5-7 05-07 36-5.1
g o owina 1o 139.49 | 4.0-50 |29-36 . .
°°i'|' pump ";‘:'"9 to 6-8 06-08 | 43-58
Transmission case to pump ¢
converter housing 44-54 45-55 33-40
Inhibitor switch to 5.7 05-0.7 36-5.1

issi ransmission case
Transmission case to transmission ca:

i 20-25 20-25 14-18
rear extension

Manual shaft lock nut 29 -39 3.0-40 22-29

QOil pan to transmission

case 5.7 05-0.7 36-5.1 Oil cooler pipe to 29 .49 30-50 22-36

transmission case

Servo piston retainer 5.7 05-07 |36-51 Test plug (oil pressure

to transmission case inspection hole) 14-21 14-21 10-15
Piston stem (when *12-15 *12.15 | *9-11 Support actuator

acivsting band brake) (parkingrod inserting g .y | 9g.1.1 | 58-80
Piston stem lock nut | 15-39 15-40 |11-29 Z:::’:;:’nm rear

One-way clutch inner 13-18 13-18 9-13 * Turn back two turns after tightening.

race t0 transmission case

Control valve body to

L 54-74 055-0.75| 4.0-54
transmission case

Lower valve body to

upper valve body 25-34 0.25-035)| 1.8-25

SPECIAL SERVICE TOOLS

Too} number

(Kent-Moore No.) Tool name

ST07870000 Transmission case stand
«c =)
(ST07860000)
(J25605)

S$T25850000 Sliding hammer

(25721) @%‘Z'?

GG91060000 Torque wrench
« =)
(GG93010000)
(J25703)

AT-45



Special Service Tools — AUTOMATIC TRANSMISSION

Tool number

(Kent-Moore No.) Tool name

ST25420001 Clutch spring compressor
(J26063)
(ST25420000)
726063)

ST25570001 Hex-head extension
(J23659)
(ST25570000)
(J23659)

ST25490000 Socket extension
« =)
(ST25512001)
(J25713)

HT62350000 Spinner handle
« -

ST25160000 Torque driver
« =)

S$T25580001 Oil pump assembling gauge
J25719)

HT61000800 Hexagon wrench
« =)

ST2505S001 Oil pressure gauge set
(J25695)
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Propeller Shaft —Model : 3563A— — PROPELLER SHAFT & DIFFERENTIAL CARRIER

PROPELLER SHAFT
—Model : 3S63A—

and both sides of the washer.

Center bearing —
Install center bearing with “F”
mark toward front of car.

Companion flange ——

Washer
Apply a coat of multi-purpose lithium
grease containing molybdenum disulfide
to the end face of the center bearing

Propeller shaft
1st tube

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

Locking nut:
Flange nut type
@245-29%4
(25 - 30,
181-217)

@196 -235
(20 - 24,
145 - 174)

»®

Nut and washer type

Propeller shaft

Center bearing
support

Center bearing
bracket

Heat insulator

SPD119

GENERAL
INSPECTION

e Inspect propeller shaft tube surface
for dents or cracks.

If damaged, replace propeller shaft
assembly.
e If center bearing is noisy or
damaged, replace center bearing.
e If journal is damaged or worn, re-
place propeller shaft assembly.

PD-2

PROPELLER SHAFT
VIBRATION

To <check and. correct an
unbalanced propelier shaft, proceed as
follows:

1. Remove undercoating and other
foreign material which could upset
shaft balance, and check shaft vibra-
tion by road test.

2. If shaft vibration is noted during
road test, disconnect propeller shaft at
differential carrier companion flange,
rotate companion flange 180 degrees
and reconnect propeller shaft.

3. Again check shaft vibration. If
vibration still persists, replace propel-
ler shaft assembly.



PROPELLER SHAFT & DIFFERENTIAL CARRIER - Propeller Shaft —Model: 3S63A —

REMOVAL AND
INSTALLATION

1. Put match marks on flanges, and
separate propeller shaft from differen-
tial carrier.

Connecting

SPD124

sPD108

INSPECTION

PROPELLER SHAFT RUNOUT

Inspect propeller shaft runout. If
runout exceeds specifications, replace
propeller shaft assembly.

SPD104

Runout limit
0.6 mm (0.024 in)

SPD106

3. Draw out propeller shaft from
transmission and plug up rear end
of transmission rear extension housing.

SPD10S

4. To install, reverse the foregoing
procedure using reference marks in

FLANGE YOKE AND SLEEVE
YOKE

If flange yoke and sleeve yoke are
damaged or worn, replace propeller
shaft assembly.

SPD107

REPAIR
CENTER BEARING

1. Put match marks on flanges, and
separate 2nd tube from 1st tube.

2. Put match marks on the flange
and shaft.

Match mark

SPD110

3. Remove locking nut with Tool.

JOURNAL AXIAL PLAY

Inspect journal for axial play, if
there is play, replace propeller shaft
assembly.

removal

Install the center bearing on the
bracket with the contact surface of the
cushion facing upward.

ST3153000 SPD111

PD-3



Propeller Shaft —Model : 3563A~ — PROPELLER SHAFT & DIFFERENTIAL CARRIER

4. Remove companion flange with
puller.

\

‘\‘ ®) 1
EeX (TS e
v/ x
\7

“

SPD112

5. Remove center bearing with Tool
and press.

Press

$T30031000

Care should be taken when setting
Tool in press to make sure that parting
line of Tool is right angle to support
fixture of press. This is to prevent
Tool from bending.

6. Install new center bearing. Be sure
to install center bearing with “'F"
mark toward front of car.

Apply a coat of multi-purpose lith-
ium grease containing molybdenum di-
sulfide to the end face of the center
bearing and both sides of the washer.

s— Front mark

\\SPD114

7. [Insert the washer into the end of
the center bearing. Align the mark on
the companion flange and install the
companion flange.

OK.

[ ]

Support Parting line

1st shaft

@

©\_ Center bearing
Washer
Companion flange

Locking nut

SPD115

fixture SPDO19

PD-4

8. Tighten locking nut using Tool.

ST31530000

SPD116
(@ : Center bearing locking nut
Flange nut type Nut and washer type
245 - 294 N'm 196 - 235 N'm
(25 - 30 kg-m, (20 - 24 kg-m,
181 - 217 ft-Ib) 145 - 174 ft-b)
SPD125

9. Stake the nut.

10. Align the mark and connect 1st
and 2nd tubes.




S-ad

Final drive assembly

;

Pinion height
adjusting washer
Determining
thickness

&ﬁ
O

Gasket —

Always replace

Differential carrier

Drive pinion
front bearing
Front oil seal
Always replace.

Companion Outer race

flange

Inner race

/.

® 127 -294 (13.0 - 30.0, 94 - 217)
Tighten pinion nut until total preload
of 1.2-2.2N-m (12 - 22 kg-cm, 10 -19
in-1b) is obtained.

v8€QdS

@ 25-34(2.5-3.5,18-25)

Drive pinion rear bearing

l Inner race

%

Runout limit:

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

Unit: mm (in)

— Differential case

Lock strap
Always replace.

@ 78-98(8-10,58-72)

@ 49-59
(5.0-6.0,36-43)

Outer race $& 0.08 (0.0031) (@ \ J
D