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QUICK REFERENCE INDEX

( DATSUN
200S X

Model
$110 Series

FOREWORD

This service manual has heen prepared pri-
" marily for the purpose of assisting service

personnel in providing effective service and

maintenance of the 1980 DATSUN 200SX.

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

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

T'he right is feserved to make changes in’
specifications and methods at any time with-
out notice.

"~ NISSAN MOTOR CO., LTD.

© 1979 NISSAN MOTOR CO., LTD.
Printed in Japan
Not to be reproduced in whole or in part without ELECTRICAL SYSTEM
the prior written permission of Nissan Motor Com-
pany Ltd., Tokyo, Japan. ’




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

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

P A QUICK REFERENCE INDEX is provided on the first page. Refer to this index along with the.
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 DIAGNbSES AND CORRECTIONS are also included in each section. This feature of the
manual lists the likely causes of troublé and recommends the appropriate corrective actions to be
taken.

P A list of SPECIAL SERVICE TOOLS is included in each section. The special service tools are designed
to assist.you.in perforrr_ling repair safely, accurately and quickly. For information concerning how to
obtain special service tools, write to the following address:

Kent-Moore Corporation Kent-Moore of Canada, Ltd.
29784 Littie Mack 2395 Cawthra
Roseville, Michigan 48066 Mississauga, Ontario

Canada L5A 3P2

. P The measurements given in this manual are primarily expressed with the Sl 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:
$.D.5:  Service Data and Specifications L.H.,RH.. Left Hand, Right Hand:
Tightening Torque M/T, AIT: Manual Transmission, Automatic Transmission

P The éaptiohé 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
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GENERAL INFORMATION - Model Varistion

MODEL VARIATION

i ; . Road wheel
. . Different .
Des_tl Class Model Engine | Transmission -eren ial Size .......... Offset | Tire size
nation carrier
mm (in)
PLS110FEV FS5W71B -
Hardtop
PLS110AEV 3N71B
California - .
Hatchback (0.98) | 70-SR14
KPLS110AEV 3N71B
USA.
PLS110FEU FS5W71B
Hardtop o — - «
PLS110AE --| 3N71B ;
Z20E H165B 5-1/211-14 ... 25 185/
KPLS110FEU FS5W71B - (0.98) |70-SR14
Hatchback
Non- KPLS110AEU 3N71B
California | p; g1 10FEN FS5W71B
Hardtop — *7
PLSI110AEN 3N71B . 4T x 16 o 35 T135/
Canada - 1.38) | 70D16*2
KPLS110FEN FS5W71B (1.38)
Hatchback
KP1S110AEN 3N71B

*1: Aluminum wheel (Option)

*2: Spare tire

Prefix and suffix designations:

KPLSIWOFEUCLRPST

K : Hatchback | I— T : Sun roof (Glass)
O : Hardtop ——l S : Sport Luxury model
P 220 engine P : Power steering
L : Left-hand drive R : Sun roof (Steel)
l L : Rear window wiper
C : Air conditioner -
U : Non-California model for
US.A.
V : California model
L N : Canada model
E : EF.L
- F : Manual transmission
L— A : Automatic transmission
[J: means no indication ’

Gl-3



Identification Number — GENERAL INFORMATION
IDENTIFICATION NUMBER

EMISSION CONTROL
INFORMATION LABEL

CAR SERIAL NUMBER

CAR IDENTIFICATION
PLATE

IDENTIFICATION
NUMBER PLATE

F.M.V.S.S.
CERTIFICATION LABEL

5Gioo4

CAR SERIAL NUMBER

KP SII0- X X X X X X

Hatchback

. Z20 engine
Model

ENGINE SERIAL
NUMBER

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

MANUAL TRANSMISSION
NUMBER

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

Car serial number

AUTOMATIC TRANSMISSION
NUMBER

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

TM235

AT3aa
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GENERAL INFORMATION - Lifting Points and Towing

LIFTING POINTS AND TOWING

Towing hook

2

: s\ﬁ'-!af

Towing hook

@ :  Jack-up point for pantograph jack
: Jack-up point for garage jack

F7] : Supportable point for safety stand

Towing hook

sGlo07

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 whee! diagonally
oppaosite the jack positien.

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 block between
safety stand and car body when
supporting body 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 aveid possible dam-

age to the car during a towing

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

. All applicable State or Provincial

(in Canada) taws and local laws
regarding the towing operation
must be obeyed.

. 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 on its rear wheels,
do not exceed 30 km/h (20 MPH)
and a distance of 30 km (20 miles).

. Release the parking brake and set

the gearshift lever in “Neutral”
position before starting to tow the

- car.

GI-5



| Spec:ai Semce Too!s
Tightening Torque of Standard Boit - GENERAL INFORMATION

SPECIAL SERVICE TOOLS

Special Tools play very important The identification code of mainte- EMOQ0C0000:  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. GGO0000000:  General Gauge
speedy servicing. The heading two letters roughly LM00000000:  Garage Tool

The working times listed in the classify tools or equipment as: HTQO000000:  Hand Tool
" column under FLAT RATE TIME: in .o ..
FLAT RATE SCHEDULE are com-

puted based on the use of Special STOG000000:  Special Tool

Tools. KV00000000:  Special Tool

TIGHTENING TORQUE OF STANDARD BOLT

N Bolt or nut diam- - Tightening torque
Grade Bolt.or nut size eter®* mm Pitch mm Nem (kg-m, ftdb)
M6 ' 6.0 1.0 29-39(0.3-04,2.2-29)
1.25 7.8-10.8(0.8-1.1,58-8.0
M8 8.0 ¢ )
10 7.8-10.8(0.8-1.1,58- 80)
1.5 16-22(16-2.2,12-16)
4T MI0 100
1.25 16-22(16-22,12-16)
’ ' 1.75 26 -36(2.7-3.7,20-27)
Mi2 120
1.25 30-40 (3.1 -4.1,22 -30)
Mi4 14.0 1.5 46 -62 (4.7 - 63,34 - 46)
M6 60 1.0 59-69(06-0.7,43-5.1)
1.25 14-18 (14 -18,10- 13)
M8 8.0
1.0 14-18(14-18,10-13)
1.5 25-35(26-3.6,19 - 26)
7T M10 10.0
1.25 26 -36(2.7-3.7,20 - 27)
1.75 45.61(4.6-62,33-45
Mi2 120 @6 5)
1.25 50-68 (5.1 -69,37 - 50)
‘M14 140 1.5  76-103(7.7-10.5,56 - 76)
‘M6 6.0 1.0 7.8-10.8(0.8-1.1,5.8,8.0)
1.25 19-25(19-2.5,14-18)
M8 8.0 : ,
1.0 20-27(2.0-2.3, 14 - 20)
_ 1.5 36-50(3.7-5.1,27-37)
9T M10 10.0
1.25 39-51(4.0-5.2,29 -38)
1.75 65-88(6.6-9.0,48 -65
M12 12.0 I , )
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. *. Nominal diameter

Grade Mark
7T 5 Nominal diameter of bolt threads (Unit: mm)
S OO 9 Metric screw threads
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Maintenance Schedufe ~ MAINTENANCE.

" MAINTENANCE SCHEDULE

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

The first 1,600 km (1,000 miles) service is one of the most important services required to snsure the maximum smission control parformance
and.optimum sngine condition.

MAINTENANCE OPERATION " MAINTENANCE INTERVAL
Pericdic maintenance should be performed Kilomaters x 1,000 16| 12 24f.36 | 28| ®O 72
at number of kilometers, miles or months, - - m . - Reference
whichever comes first. (Miles x 1,000) 1} | (7.6) | (15} (22.5}} (30} | (37.5}] {45} page
Months - 6 | 12 18 24 30 36
EMISSION CONTROL MAINTENANCE (CALIFORNIA)
Intake & exhaust valve cleararice @ @ @& ® MA- B
Drive belts A 1o ® 1 MA- 6
Engine oil & oil filter See NOTE: (1) 1R R | R* | R*|{ R* | R* MA- 7
Engine coolant R* MA- 8
Idle rpm ' 0] MA-12
Fuel filter Ses NOTE: (3) MA-13
Fuel llnes (hoses, plplng, connectmns, etc. ) |5 MA-13
Air cleaner filter See NOTE: (2) Cov i . ® : MA-14
Spark plugs ® MA- 9
Ignition wiring I MA- 9
Air induction valve filter Sea NOTE: {2) _ 1R MA-14
Vapor lines ' I MA-14
Abbreviations: A = Adjust R = Replace
. . | = Inspect, correct, replace if necessary
NOTE: (1} If vehicle is operated under severs conditions: short distance driving, extensive idling or driving in dusty conditions, change
engine oit avery 5,000 km (3,000 mites) or 3 months, whichever comes first,
{2}  More frequent maintenance is required under dusty driving conditions.
{3) If the vehicls is operated under extrema advarsa weather conditions or in arsas where ambient temperatures are either extremely
low or extremely high, the filter might become clogged. 1n such an svent, replace the filter immedistely.
4 @, ® and (A) are the maintenance intervals raquired by Californis Regulations. (®) limits the warranty coverage to thess re-
placament intervals. 1* and R* sre the required maintsnance intervals.
" Other maintenance items and intervals are recommended by NISSAN MOTCR CO., LTD.
EMISSION CONTROL MAINTENANCE {NON-CALIFORNIA}
Intake & exhaust valve clearance A A A A MA- 6
Drive belts _ A A | F]l ma-s6
Engine oit & oil filter Ses NOTE: {5) R R R R R R MA- 7
Engine coolant ’ : " : Rl . MA-. 8
Idle rpm & mixture ratic idle pm A A A A MA-10
Mixture rgtic i I | | MA-10
*Fuel filter See NOTE: (7) ' MA-13
Fuel lines {hoses, piping, connections, etc.) 1 MA-13
Air cleaner filter Seu NOYE: (6} R 1 ma14
{gnition timing A A A MA-10
Spark plugs R MA- 9
*lgnition wiring | 1 MA- 9
Air induction valve filter {except Canadal See NOTE: (5} R MA-14
*Vapor lines | | MA-14
Abbreviations: A = Adjust R = Replace
| = Inspect, correct, replace if necessary
(5} 1f vohicle is operated under severs conditions: short distance driving, extensive idling or dmnng in dusty conditions, change
- engine oil every. 5,000 km (3,000 miles} or 3 months, whichever. comas first. v . -
{6)  Mora frequent maintanance is required under dusty drmrq conditions.
{n if the vehicle is operated under axtreme adverse weather conditions or in areas where ambiant temperatures are sithar extramesty
low or extremsly high, the filtsr might become clogged. In such en event, replace the filter immedistsly.
(8)  Maintenance items with **** are recommended by NISSAN MOTOR CO., LTD.

MA.-2

Other maintenance itams are required.

ﬂ'..



MAINTENANCE — Maintenance Schedule

MAINTENANCE OPERATION MAINTENANCE INTERVAL

Periodic maintenance should be performed Kilometers x 1,000 16 12 24 36 48 60 72 Reference

. at number of kilometers, miles or months,
i 0 .
whichever comes first. {Miles x 1,000} {1} | (7.5} | (15} |(22.5}| (30} |(37.5]| (45) page
Months - 6 12 18 24 30 36
UNDERHOOD MAINTENANCE
Brake, clutch, steering gear & automatic transmission fluid or oil level & leaks | 1 | ;"‘BA':;' 24,
Brake fluid R R R MA-28
Brake booster vacuum hoses, connections & check valve 1 MA-28
Air conditioning system hoses, connections & refrigerant leaks | MA-37
Power steering fluid & lines | { | MA-33
UNDEFI VEHICLE MAINTENANCE
h y .
Brak.e, clutch . fuel & ex. aus.t systems for proper attachment, leaks, cracks, i | I MA-23, 28
chafing, abrasion, deterioration, etc.
Manual transmission & differential gear il See NOTE: (9] J o1 | 1 MA-23, 24
Steering gear box & linkage, suspension parts & propeller ' MA-24, 27,
shaft for damaged, loose & missing parts See NOTE: (10) ! ' ! l 34
Underbody (flush and clean every 12 months) 1 1 | -
OUTSIDE AND INSIDE MAINTENANCE
Rotate wheel position & inspect whee! balance & wheel alignment | . N 1 ?;-26,”30
A

Disc brake pads
& other brake components for Sea NOTE: (11) | | 1 MA-28
wear, deterioration & leaks
Frant whéel bearing | MA-25
Locks, hinges & hood latch Ses NOTE: (11) L L L MA-35
Seat belts, buckles, retractors, anchors & adjuster | ] 1 MA-35
Foot brake, parking brake & clutch for stroke, free play & operation | | | MA-23, 28

Replace L = Lubricate
Inspect, correct, replace if necessary

1l

Abbreviations: R
i

I

NOTE: (8)  When towing a trailer, changa oil in differantial gear every 48,000 km (30,000 miles) or 24 months, whichever comes first,
{10} Steering linkage & front suspension ball joint inspection should be performed every 96,000 km (60,000 miles} or 4 years,
whichever comes first.
{11} I vehicle is operatad in areas using road salt or other corrosive materials, inspect every 5,000 km (3,000 miles) or 3 months,
whichever comes first.

The above charts show the normal maintenance schedule.

Depending upon weather and atmospheric conditions, varying road surfaces,
individual driving habits and vehicle usage, additional or more frequent
maintenance may be required.
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Lubrication Chart - MAINTENANCE -

LUBRICATION CHART
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Recommended Fuel and Lubricants

MAINTENANCE  — Approximate Refitl Capacities

RECOMMENDED FUEL AND LUBRICANTS

FUEL

Use an unleaded gasoline only of at least 91 research octane number (Anti-knock index 87).

Under no circumstances should a leaded fuel be used since this wilt damage the catalytic converter.

LUBRICANTS ' SAE VISCOSITY

NUMBER
Lubricant Specifications Remarks
ENGINE OIL :
Gasoline engine oil API SE E#m:__w_-r_li:)
: Transmissi Further details, refer , T v
! d S:;ri:lon API GL4 | to recommended SAE . 7
Gear oil ands 5 viscosity chart. ‘ 2 — »
: m M‘.:'zm;tﬂd 7
Differential API GL-5 _ # g T
- GEAR OIL
Autqmanc .T,’M and power Type DEXRON A -
steering fluid - T |
Multi-purpose grease NLGI No. 2 Lithium soap base Eﬁ
T
Brake and clutch fluid DOT 3 ) US FMVSS No. 116 [ wo )
. . —28 -0 -7 L E: [
Anti-freeze ) - - Ethylene lecol base .,;:':::: :::l:!u:.mnourn
Bwhors Next Oil Changm

APPROXIMATE REFILL CAPACITIES

\ - Liter US measure Imp measure
Fuel tank ) Hardtop 53 14 gal 11-5/8 gal
Hatchback 60 157/8 gl 13-1/4 gal
Coolant ) : © With heater 9.5 10 gt "8-3/_’8 gt
_ - © Without heater | 88 . 9-1/4 gt 7-3/4 qt
Engine . _ With oil filter 4.1 4-3/8 qt 3-5/8 qt
Without oil filter 39. - 4-1/8:qt 3-3/8 qt
Transmission MT - - - 2.0 4-1/4 p-t  3.1/2pt
A/T 55 ' 5-7/8 qt 4-7/8 gt
Differential carrier 1.1 2-3/8 pt 2 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 gt 7/8 qt
Air conditioning system - ' Compressor oil 027 : 9.1floz,9.00z 95floz,9.00z
Refrigerant 09-1.1kg 20-241 20-24b
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Engine Maintenance - MAINTENANCE

" ENGINE MAINTENANCE

BASIC MECHANICAL
SYSTEM _'
ADJUSTING INTAKE AND
EXHAUST VALVE
CLEARANCE

Adjustinent should be made while
engine is hot.

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

Vatve clearance edjustment cannot
be made while engine is in operation.

2. Remove valve rocker cover.
3. Set so that high point of No. 1
cam lobe points down.

No. 1 cam lobe

SMAO00S

Whe‘n. tufning crankshaft with
.starter, remove high tension cable
from ignition coil, then turn it.

Adjust clearance of half of the

valves. Adjust only (0}, @, @), and
@ valves.

{ Front

& | (50R050H

‘SMA049

MA-6

Vglye clearance {Hot)
“intake ... (D @ :0.30 mm
. (0,012 in)
Exhaust. . & @ : 0.30 mm
- . 0.012in)

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

Feeler gauge should move with a
very slight drag.

SMAQ050

(2) If the clearance is not within spec-
ified value, loosen rocker arm nut and
tum rocker arm screw to provide pro-
per clearance.

(3) Hold rocker amm
tighten rocker arm nut,

screw and

SMAQS)

@) : Rocker arm nut
16-22 N-m
(1.6 - 2.2 kgm,
12- 16 ftib}

(4) Recheck clearance.
4. Tum crankshaft and set so that

high point of No. 1 cam lobe points
above.

J . No.1 cam lobe

SMAQO1

Adjust @, @), &) and (@) valves,
using same procedure as for Step 3.

»

?
# e

SMAO052

Valve clearance {Hot)
Intake ... (5 (8 : 0.30 mm
(0.012 in}
Exhaust.. (2 @) : 0.30'mm
i - “. (0.012in}

5. Install valve rocker cover.

CHECKING AND ,
ADJUSTING DRIVE BELTS

1. Visvally inspect for cracks or
damage.

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

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

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

Applied pressing force:
98 N {10 kg, 221ib)
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‘u;

poc

=

w : Checking point of drive
belt deflection

Loosen to adjust

Alternator

QOil pump pulley 4
i

— Idler pulley

Lock nut

f‘ Adjust
Loosen L

Compressor pulley

Logli nut

o — Adjusting botlt

Adjust
SMAO053

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
‘oil pump beits

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.

CHANGING ENGINE OIL
AND OIL FILTER

1. Start engine and warm up engine
indicator b
points to the middle of gauge, then

until water temperature

stop engine.

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

An oil with extremely Jow viscosity
indicates dilution with gasoline,

2. Remove oil pan drain plug and oil

filler cap, and allow oil to drain.

3. Clean and install oit pan drain

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

plug with washer.

@ : Qil pan drain plug
20-29 N-m

{2.0-3.0kg-m,
14 - 22 ftlb)

4. Using Tool, remove oil filter.

EOQO036

ST19320000

SLCoz28

MA-7
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5. Wipe ol filter mounting surface
with a clean rag.

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

SMAD10

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.
-0il Capacity:
With oil filter
4.1 liters (4-3/8 US qt,
3-6/8 Imp qt)
Without oil filter
3.9 liters (4-1/83 US qt,
3-3/8 Imp qt)

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.

MA-8

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

Refill oit to “H™ level.
‘Do not overfill.

SMA163

CHANGING ENGINE
COOLANT

| WARNING: .

To avoid the danger of being
scalded, mever 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.

LOOSEN

Cc5015

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, observing instructions
attached to anti-freeze container for
mixing ratio of anti-freeze to water.

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

6. Run-engine for a few minutes. If
necessary, add coolant.
7. Fill reservoir tank with coolant up

“to “MAX level.

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

CHECKING ENGINE
COMPRESSION PRESSURE

1. Warm up engine until water tem-
perature indicator points to the middle
of gauge.
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.2. Remove all’spark plugs (on one
side for California models).

3. Disconnect all harness connectors
at injector.

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

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 {kgfem?, psi}/at rpm
Standard ’
1,177 {12.0, 171}/350
Minimum
883 (9.0, 128)/350

1

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 ptug holes and retest
compression.

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

o 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.

0Oil and water in combustion cham-

bers can result from this problem.

IGNITION AND -

FUEL SYSTEM - -

REPLACING SPARK' PLUGS

1. Disconnect spark plug w1re at
boot. Do not pull on the wnres

ok. |~ wNe. .

SMA017

2. Remove spark plugs with’ Spal‘k
plug wrench

Spark plug wrench
SMA018

- 3. Using feeler’ gauge, check nev.:

' spark plug gap.
If it is not within SpeClﬁed range

" set gap by bending side electiode.  _

SPARK PLUG: ° AR A
'Re"sistof

. Standard- | built-in -

’ ’ type i

Standard | gpers | BPR6ES

type ‘ _

Hottype | BPSES, | BPRSES

Cold type BPTES“ _BPR?:‘ES

4, Install new spark plugs and re-
connect high tension cables.

All cables are marked to identify
their original locations.

(3 : Spark plug
15-20 N-m .
{15- 2.0 kg-m,
11 - 14 ft-lb)

CHECKING IGNITION
WIRING

1. Visually check wiring for cracks,
damaged and burned terminals.
2. Using an ohmmeter, measure the

resistance between cable terminal on

the spark plug side and corresponding
electrode inside cap.

Resistance:
Less than 30,000 ohms

SMA166

Side electrode

-

Gap: 08-09mm’
{0.031 - 0.035 in}

SMAQ19

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

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 .

- MA-9
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" ADJUSTING IDLE RPM,
ADJUSTING IGNITION
TIMING AND

CHECKING MIXTURE RATIO
.(N‘qn—CaIlf_.ornla modeis)

Preparation
A.:. ‘Mike sure that the following parts
are in good order,

e Battery
o lIgnition system

Maintenance procedure

SMAO21

o EFiHarnéss:connectors ~ *

® Vacuum hoses:

e Air intake system {Qil filler cap, oil
{evel gauge ete.}

2. Connect engine tachometer and

timing llght in their proper positions.

3. On air conditioner egquipped

models, checks should be carried out

while the air conditioner is “OFF”".

4. On automatic tronsmission equip-

ped models, checks should be carried

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

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

of gauge. )
v

o Open engine hood.

e Run engine at about 2,000 rpm for about [~

2 minutes under no-load. -

C ~START - )
'

v

—.Iﬁn engine at idle speed.

- For Canada

] ,L For US.A.

Disconnect hose from air induction pipe,

and install proper cap on air induction pipe.

r

YES

MA-10

Race engine two or three times under no-

| WARNING:

¢. After the adjustment has been

a. When selector lever is shifted to
“D” position, apply parking
brake and black 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.

made, shift the:lever to the “N”
or “P” position and remove
wheel chocks.

SMAD20

load.
Then ren engine for one minute at idle

speed.
Check idle speed.

Manual Transmission:
700 + 100 rpm
Automatic Transmission

700 ¢+ 100 rpm (in D" position)

OK. 3 NG

*

SMA263

adjusting screw,

Adjust idle speed by turning idle speed

! 1

(1,000 miles) service or rechechng idie

Is this maintenance operation at 1,600 km

0" %7

.{NO
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Timing indicator

_.

Check ignition timing with timing light. _<>
8+2°B.T.D.C. '

: O.K; , i N.G.

' » | Adjust ignition timing by turning distributor

’ after loosening bolts which secure distributor.

—©)
»@

3

4

vy

Race engine two or three times under no-
load, then run engine at idje speed.
S I —
! Note: : Check “CO”% with **CO”-meter.
| a, When measuring “CO" %, insert probe | 13+ 1% TN
| into tail pipe mote than 0.4 m (16 in), | L
) b. Use “CO"-meter after engine is fully ! 0K. L v
1 ]
| warmedup. PP . : Turn off engine and connect air induction |- _ | Adjust ““CO™% by turning air by-pass screw
: ¢, When adjusting idle CP % at lugh N - hose to air induction pipe - on e flow meter
| altitude, adjust to obtain following ! . . When adtusti “(-: . blind o
| values. ) L en adjusting “CO”%, remove plug
: 1 from air by-pass screw.
! Unit: m (ft) E Start engine. l After adjustment, install the plug on air
i - = flow meter.
b | Attirode Ieco% | ! ! metel
| ,
! 600 - 1,200 : 2.7% ' Race engine two or three times under no-
: (2,000 - 4,000) . - ; load, then run engine at idle speed. 4—‘
11 1,200-1,800 '
' * »
i | (4,000-6,000). 38% : : v
. Above L.BOD ' Check idle speed. )
' UL 50% ! Manual Transmission:
(6,000) . |
! ~ - - | 700 = 100 rpm _
b e e e e 4 Automatic Transmission:
700 = 100 rpm {in "D** position)
okK.| o _ SMA263 .
- N.G. | Adjust idle speed by turning idle speed ad- _.;
"] justing screw. =

C END . D)

MA-11

e
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ADJUSTING IDLE RPM - - -

{California models)

Preparation

1. On air conditioner equipped mod-
els, checks should be carried out
while the air conditioner is “OFF”.
2. On automatic transmission equip-
ped models, checks should be carried
out while shift lever is in “D" position,

Maintenance procedure

sMa021

MA-12

‘ WARNII\IB

a. When selector lever is shifted to
“D” position, apply parking
brake and block hoth front and |

- tesrwheels-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.

¢. After the adjustment has been
made, shift the lever to the “N”

_or “P" pusition and remove

wheel chocks.

START

-

of gauge.

o Open-engine hood - -
® Runengine about 2,000 rpm for about

2 mmutes under no-load

. 4 F

I.i'm. eﬁgine'at idle speed. |

| Check idie speed . . .

Manuzs! Transmission:
700 £ 100 rpm
Automatic Transmission:

700 + 100 rpm {in “D* position)

OK. N.G.

r

. ‘ . V
Start engine and warm up engine until water| ’ ' @
| temperature mdlcator points to the middle, —@ ] .
7 . N | ' .- SMAD20

SMAQ22

‘SMA263

justing screw.

Adjust idle speed by turning idle speed ad- |

END

-
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CHECKING FUEL LINES -
(Hoses, piping,. ~
connections, etc.)

1. Check fuel line for leaks, particu-’
larly around connéction of fuel pipe
and fuel hose. ' T

2. Retighten loose cornections- and
replace any damaged or deformed
parts. :

LA
Fuel return pipe -

N

- *
. * -’
Injector -
SMAQ34 . SMAO062
CAUTION:
a. Do not reuse fuel hose clamp after
loosening.

b. Tighten high pressure ruhber 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. o .

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

(T} Fusl hose clamps
1.0-15Nm
(0.%0 - 0.15 kg-m,

0.7 -1.1 ftib) EF976

l~— 3 mm (0.12 in}

EF336A

REPLACING FUEL ...

FILTER c e
The fuel filter is designed especially

for use with the EFI system. It should

be replaced as an’agsembly. " ' -

1. Follow the procedure below to re-

duce fuel pressure to zero.

bt

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

(1) Start the eng‘me:-,

2) Disconnect fuel pump relay-Z har-
ness connector with engine running.

T e *  Relay bracket

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

(4) Tum ignition switch off and con- _

nect fuel-pump relay-2 hamess 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. - .

MA-13
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3. Rém;vc fuefﬁlter

4. To install fuel filter, reverse the

order of removal.

REPLACING AIR CLEANER
FILTER

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

1. Disengage air duct.

2. Disengage E.A.L (Exhaust Air
Induction System) hose from air in-
duction pipe.

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

SMAOSS

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

EMISSION CONTROL
SYSTEM

REPLACING AR INDUCTION
VALVE FILTER

SMA036

MA-14

1 _Air induction valve case
2. Air induction valve

3 Air induction valve filter
4 Air cleaner

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 stiict attention -
to which direction the valve is facing
so that exhaust gas will not flow back-
mrd. . . -

CHECKING VAPOR LINES
-Check ‘all hoses and fuel tank filter
cap for leaks. '
1. Dsiconnect the vapor vent line
connecting carbon canister to fuel
2. Connect a 3-way connector, a
manometer-and. a cock (or an equiva-
lent 3-way carge 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,

L eakage test pressure:
3.923 kPa {400-mmH,0,
16.75 in H,0)

4. Shut the cock completely and
leave it unattended. o
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)
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(1Y 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 staffy
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, he repaired or
replaced.

3-way connector

P

3.923 kPe
: (400 rnrnHZO 15.75 ll'leo)

Manometer . Check. valve

Fuel filler cap

Carbon canister L

ECU91A

MINOR TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

CANNOT CRANK
ENGINE OR SLOW
CRANKING

Improper grade oil.

Loose fan belt.

Partially discharged battery.
Malfunctioning battery.

Trouble in charging system.
Wiring connection trouble in starting circuit.
Malfunctioning ignition switch.

Malfunctioning starting motor.

Replace with proper grade oil.
Charge battery.’

Replace.

Adjust.

Inspect.

Correct.

RepaJr or replace

Repalr or rep]ace

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

When head lights go off or dim considerably,

a.
b.
c.

. -

When head lights stay bright,

Check battery.
Check connection and cable.
Check starting motor. - ‘ '

Check wiring connection between battery and starting
motor.

. Check ignition switch.

Check starting motor.

MA-15
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Condition

Probable cause

Corrective action

ENGINE WILL CRANK NORMALLY BUT WILL NOT START

In this case, the following trouble causes may exist, but in many cases ignition system or fuel syster is in trouble.

Ignition system in trouble

Fuel system in trouble . - >
Valve mechanism does not work properly
Low compression

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

engine.

Good spark occurs.

No spark occurs.

. Check spark plug,

a
b. Check ignition timing.

c. Check fuel system.”

d. Check revolution trigger signal.
e. Check cylinder compression.

Very high current.

Check the current flow in primary circuit.
Inspect primary circuit for short.

Check distributor pick-up coil operation.
Check IC ignition system.

ENGINE CRANKS -
NORMALLY BUT
JWILL NOT START
Ignition system in
trouble

Fuel system
malfunction

" Low or no current.

Malfunctioning distributor pick-up coil.
Improper air gap.

Leaic at rotor cap and rotor.
Malfunctioning spark plug.

Improper ignition timing,.
Malfunctioniqg ignition coil,
Diséonnection of high tension cable.

Loose connection or disconnection in
primary circuit. ‘ )

Irregular revolution trigger pulse.
Malfunctioning IC ignition unit.

Lack of fuel.

Damaged electronic fuel injection hamness or
relay.

Malfunctioning fuel pump (Listen to opera-
ting sound).

Damaged control unit.
Seized injector (Listen to operating sound).
Malfunctioning air flow meter.

Damaged water temp. sensor,

Check for loose términat or disconnection in
primary circuit.
Check for bumed points.

Replace.

Adjust..

Clean or replace.

Clean, adjust plug gap or replace.
Adjust. |

Replace.

Replace.

Repair or replace.

Replacc IC ignition unit,

Replace.
Supply.
Replace. )
Replace.

. For inspection procedures for
Replace. | electronic fuel injection sys-
Replace. tem components, refer to

Engine Fuel section.
Replace.
Replace. J

MA-18
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Probable caﬁse

Condition " - Corrective action
Fuel system Malfunctioning pressure regulator. ' . Replace.
malfunction - Dirty fuel filter. . . Replace. t-
. Dirty or clogged fuel pipe.- . - Clean..

Low compression

Clogged fuel tank breather pipe.

Incorrect spark plug tightening or damaged

-

gasket.

Improper grade engine oil or low irisccéity. '

Incorrect valve clearance.

Compression leak from valve seat.

Sticky valve stem.

Weak or damaged valve spl:ings..
Compression leak at cylinder head gasket.
Sticking or defective piston ring.

Worn piston ring or cylinder. .~

{Trouble-shooting procedure)

Pour the engine oil from plug hole, and then measure
cylinder compression.

Compression increases.

Compression does not change.

Repair arid clean.

Tighten to normal torque or replace gasket.

' Replace w1th proper grade oil.

Ad]ust

Lap valves. »

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

Replace gasket.

Replace pi.ston 1ings.

Overhaul engine..

Trouble in cylinder or piston ring.

Compression leaks from valve, cylinder head -
or head gasket,

UNSTABLE

ENGINE IDLING

_ Ignition system
in trouble

Engine mechanical
system in trouble

Fuel system
malfunction

Malfunctioning ignition system (spark plug,
high tension cable, distributor, IC ignition .

unit, ignition coil, etc.)
Incorrect basic ignition timing.
Loose manifold and cylinder head bolis.

Incorrect valve clearance,

Clogged air cleaner filter.

Incorrect idle adjustment.

Damaged manifold gaskets.
" Intake air lea.kage at followmg pomts

Dipstick

Oil filler cap .

Blow-by hoses

Intake air duct—air flow meter to throttle
chamber, etc. '

Replace.

Adjust.

Retighten bolts.
Adjust.

Replace filter.
Adjust

Replace gasket.

Repalr or replace.

MA-17
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Probable cause

Corrective action

Condition
S
Fuel system Damaged electronic fuel injection hamess, Replace.
malfunction Seized injector (Listen to operating sound). Replace. For inspection
__ . ' , pracedures for
Malfu'nf:tmnmg air regulator (During warm- Replace. electronic fuel
up driving only). injection  sys-
Damaged control unit. Replace. tem  compo-
Damaged water and air temp. sensor. Replace. léent_s, ‘efe; t‘i
e ue
Malfunctioning throttle valve switch. Repair or replace. S:tﬁ‘il:m.
Irregular fuel pressure. Replace pressure regulator.
P
I_.ow compression Previously mentioned.
Others Malfunctioning P.C.V. valve. Check or replace.

Malfunctioning E.G.R. control system.

. Correct or replace.

HIGH ENGINE
IDLE SPEED

Fuel system
malfunction

Others

Incorrect adjustment of idle speed adjusting

SCrew.

Malfunctioning air regulator.

Throttle valve is opened excessively at idle.
Malfunctioning F1.CD.
Dragged accelerator ]jnkage;

Malfunctioning Vacuum Control Valve

VCV).

Correct.’ :

Replace.

For inspection procedures for air regulator,
tefer to Engine Fuel section.

Replace throttle chamber.

Replace.

Check and correct accelerator linkage.

Check or replace if necessary.

ENGINE POWER
BELOW NORMAL

Low compression

Ignition system in
trouble

Fuel system
malfunction

Incorrect ignition timing.

Matfunctioning spark plugs.
Malfunctioning distributor pick-up coil.
Throttle valve does not open fully.
Damaged electronic fuel injection hﬁrﬂess.
Seized injector (Listen to operating sound).
Malfunctioning air flow me.ter.
Malfunctioning throttle valve switch.
Irregular fuel pressure.

Clogged fuel pipe.

Dirty or clogged fuel filter.

Fuel pump will not work properly.

Previously mentioned.

Adjust.

Clean, adjust or replace plugs.
Replace.
Adjust. .

T ) For inspection proce-
Replace. dures for electronic
Replace. fuel injection system
Repiace. components, refer to

Engine Fuel Section.
Repair or replace.

‘Replace pressure regulator if necessary.
Replace if necessary.

Replace.

Replace.
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Condition

' Probable cause

Corrective action

Air intake system
malfunction

Overheating

Others

Clogged air cleaner filter.- - -
Air leaking from manifold gasket.

Intake air leakage at following point,.s: ;
Dipstick '

Oil filler cap

Blow-by hoses ‘
Intake air duct—air flow meter to throttie -
-chamber . .

etc.

Insufficient coolant.

Loose fan belt.

Worn or damaged fan belt.
Malfunctibning thermostat.
Malfunctioning water pump.
Clogged or leaky radiator.
Malfunctioning radiator fiﬂér cép.
Air in cooling system.

Improper engine oil grade.

Incorrect ignition timing.

Malfunctioning thermostat,

. Improper octane fuel.

Improper tire pressure.

Dragging brake.

Clutch slipping.

Malfunctioning E.G.R. control system.

Replace filter.
Replace gasket.

Repair or replace.

Replenile

Adjust fan belt. . .

Replace.

Replace.

Replace.

Flush, repair or replace.

Replace.

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

Adjust.

Replace.

Replace with specified octane fuel.
Inflate to specified pressure.
Adjust. .

Adjust,

Correct or replace.

NOISY ENGINE

Car knocking

Mechanical knocking

Crankshaft bearing
knocking. -

Overloac}ed engine.
Carbon knocking.

Timing knocking.
Fuel knocking.
Preignition (misusing of spark plug).

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

Use right gear in dﬁﬁng. )
Disassemble cylinder head and clean car
bon.

Adjust ignition timing.

Use specified octane:fuel.

Use Speciﬁéd spark plug.

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

Check lubrication system.

MA-19
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Corrective action

Condition Probable cause
Connecting rod This is a little higher-pitched noise than the Same as the case of crankshaft bearings.
bearing knocking. crankshaft knocking, and also increases

Piston and cylinder
noise.

Piston pin noise.

Water pump noise.

when engmc is accelerated. Cause a misfire
on each cylinder and if the noise diminishes
almost completely, this crankshaft beanng
generates-the noise. :

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

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

This noise ma'y' be caused by wom or
damaged bearings, or by the uneven surface
of sliding parts.

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

 Overhaul engine.

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

Replace water pump with a new one.

Others. An 'im;lnoper adjustment of valve clearance. Adjust.
Noise of timing chain. Adjust the tension of chain.
An excessive-end-play on crankshaft. Disassemble engine and renew main bearing.
Others Wear on clutch pilot bushing. Renew bushing and adjust drive shaft.
This noise will be heard when clutch is
disengaged.
ABNORMAL
COMBUSTION
(backfire, after fire,
run-on etc.)

Ignition system
in trouble

Fuel system
malfunction

Impropi:r ignition timing,
Improper heat range of spark plugs.

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

Damaged electronic fuel injection hamess.
Damaged control unit.

Malfunctioning air flow meter.

. Damaged water temp. sensor.

~ Replace.

Adjust ignition timing.
Use specified spark plugs.

Repair or replace.

Replace. For inspection procedures for

Replace. | -électronic fuel injection sys-
Replace. [ tem  components, refer to
Engine Fuel Section

MA:20



MAINTENANCE — Minor Trouble Diagnoses and Corrections

Condition -

Probable cause

Corrective action

Defective cylinder head, |

etc.

Others

Improperly adjusted valve clearance.
Excess carbon in combustion chamber.

Damaged valve spring (backfire, after fire).

Malfunctioning E.G_R. control system.

Adjust. o - ‘
Remove head and get rid of carbon. b

Replace it with a new one.

Correct or replace.

EXCESSIVE OIL

- -

CONSUMPTION
Oil leakage Loose oil drain plug. o ) Tighten it.

Loose or damaged oil pan gasket. Renew gasket or tighten it.

Loose or damaged chain cover gasket. Renew gasket or tighten it.

v Damaged oil seal in front and rear of | Renew oil seal.
crgnkshaft. - . . o o
Loose or démaged rocker cover gasket. Renew gasket or tighten it (but not too
' ' - much). '
: I .
Improper tightening of oil filter. Renew gasket and tighten it with the proper
o torque.

Loose or darﬁagecl oil pressure switch. Renew oil pressure switch or tighten it.

T ‘ o . .

Cylinder and piston wear. Overhaul cylinder and renew piston.

Improper location of piston ring or reversely Remount piston rings.

. assembled piston ring.
.-Damaged piston rings. Renew rings.
OV Repair or renew piston and cylinder.

Worn piston ring groove and ring. Renew piston and piston ring.
- . +- - -Fatigue of valve oil seal lip.. Replace seal lip with a new one.

Wom valve stem. Renew valve or guide.
Others Inadequate quality of engine oil. Use the designated oil.

Engine overheat. Previously mentioned.
POOR FUEL '
ECONOMY

Engine power
below normal

Fuel system
malfunction

Exc.eeding idling revolution.

Fuel leakage from fuel line.

Damaged electronic fuel injection harness.
Damaged control unit.

Maifunctioning air flow meter.

Damaged air temperature sensor.
Malfunctioning throttle valve switch.

Irregular fuel pressure.

Previcusly mentioned.

Adjust it to the designated rpm.

Repair, replace or tighten the connection of
fuel pipes.

Replace.\
For inspection procedures for
electronic fuel injection sys-
tem components, refer to
Engine Fuel Section.

Replace.
Replace. ¢
Replace.

Replace. )

Replace pressure regulator if necessary.
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Condition

Probable cause

Corrective action

TROUBLE IN OTHER
FUNCTIONS

Decreased oil pressure

Excessive wear on the
siiding parts

Scuffing of stiding
parts

Inadequate oil quality.

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

Increased clearance in various sliding parts.

Blockecf oil strainer.

Malfunctioning oil gauge pressure switch.

Qil pressure decreases.

Damaged quality or contamination of oil.

Air leakage from air intake duct.
Damaged air cleaner.
Overheat or overcool.

Improper fuel mixture.

Decrease of oil pressure.
Insufficient clearances.
Overheat.

Improper fuel mixture.

Use the designated oil..

Previously mentioned.

Disassemble 011 pump a:id repair or renew it.
Repair or replace it with a new one.

Renew it.

Disassemble and replace the worn parts with
new, ones,

Clean it.

Replace it with a new one.

Previously mentioned.

Exc;hange the oil with proper one and
charige element. '

Repair or replace.
Change element.

Previously mentioned.

' Chégk the fuel system.

" Previously mentioned.

Reafljust to the desipnated clearances.
Previously mentioned.
Check the fuel system.

"‘MA-22
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CHASSIS AND BODY MAINTENANCE

ENGINE CONTROL,
FUEL AND EXHAUST
SYSTEMS

CHECKING FUEL AND
EXHAUST SYSTEM

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

Fuel system

SMA034

CHECKING CLUTCH
SYSTEM P

Check‘c'lut‘ch system for proper at-
tachment, leaks, chaﬁng, abrasnon de-
terioration, etc.

SMATD1

CHECKING CLUTCH PEDAL
HEIGHT AND FREE PLAY

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

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

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

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

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

e Play due to piston and piston
rod.

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

MANUAL --
TRANSMISSION

CHECKING MANUAL
TRANSMISSION OIL LEVEL

Never start engme while checkmg
oil level. )

SMA147

CLUTCH

CHECKING CLUTCI-I FLUID
LEVEL AND LEAKS =

SMA100

Master cylinder push rod

Lock nut
@78-118
(08 1.2, 53 8.7)

— Lock nut
@78-118
(0.8-1.2,
58-8.7).

_Insulalor

- Floor \/

@ : N-m (kg-m, ft-1b) - SMA102

Pedal height “H"’:

168 - 174 mm {6.61 - 6.85in)
Pedal free play AT

1 -5mm {0.04 - 0,20 in)

| = (2.5-35kg-m, Fillto this levei

18 - 25 ft-lb) 5MA103
CHANGING MANUAL
TRANSMISSION OolL
1. Dram oil comp]etely

{125-34 N-m
(2.5-35 kg-m,
18 - 25 ft- 79)(/3\
. Dram plug
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2. Refill transmission and' check ol
level.

T
'SMA105 . (2.5 - 3.5 kg-m, 18 - 25 ft-1b)

Oil capacity:
‘2.0 liters {4-1/4 US pt,
3-9/2 \mp pt)

AUTOMATIC
TRANSMISSION

CHECKING AUTOMATIC
TRANSMISSION FLUID

1. Check under following conditions.
(1) Place selector lever in “P”
_(PARK) position and idle engine.
{2) Maintain fluid temperature at 50
to-80°C (122 to 176°F).

2. Add oil, if necessary.

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

Add to “H" level.
Do not overfill.

SMA106

CHECKING AUTOMATIC
TRANSMISSION FLUID
CONDITION

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

CHECKING ‘DIFFERENTIAL
CARRIER OIL LEVEL

@) 59 - 98 N-m f(
{6 - 10 kg-m,
43 - 72 f1db)

—Filler plugd !
————

Fill to this level
SMA108

CHANGING DIFFERENTIAL
CARRIER OIL ‘

1. Drain oil completely.

Check fluid for smell.  gpyaq07

PROPELLER SHAFT

AND DIFFERENTIAL

_CARRIER

CHECKING PROPELLER

SHAFT

Check  propeller shaft, replace if
necessary.

Check journals for

Check center
bearing for noise
or damage.

Chéck tube surfaces
for dents or cracks.

@ 59-38N-m
{6.- 10 kg-m, 43 - 72 frib)

SMA109

2. Refill differential carrier and

check oil level.

43 - 72 ftb)

SMA110

MA-24

smaz231 « :.(_Iheck tightening torque

Oil capacity:
1.1 liters (2-3/8 US pt,
2 Imp pt)

FRONT AXLE AND
FRONT SUSPENSION

CHECKING FRONT AXLE
AND SUSPENSION PARTS

1. Block rear wheels with chocks and
raise front of car, and then support it

with .safety stand. Refer to Lifting
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Points and Towing (Section. GI).

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

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

o
.\, SMAT11

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

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

Replace all wormn parts as described
under Front Suspension (Seétlion FA).

S5MA112

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

# Threaded portion of spindle.
Contact surface between wheel
bearing washer and outer wheel
bearing. .

¢ Hub, hub cap and O-ring.

o Grease seal lip.

SMA114

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

Replace wom 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
whee! bearing does not smoothly turn,
adjust bearing to specifications.

Replace worn or damaged bearings.

_ Refer to Front Axle (Section FA).

SMA11S

s5MA113

ADJUSTING WHEEL
BEARING PRELOAD

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

1. Before adjustment, thoroughly

clean all parts to prevent possible en- .

try of dirt.

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

O-ﬁng

Lo

S5MA116

77 : Multi-purpose
grease point

3. Tighten wheel bearing nut.

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

SMA117

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

SMA118

5. Again tighten wheel bearing nut.

MA-25
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6. Turn back wheel bearing nut with-
in 60°.

Turn back A: Within 60° gmat1n

7. Fit adjusting cap and new cotter
pin.

SMA120

8. Measure wheel bearing preload
and axial play.

Axial play: 0 mm {0 in}
-~ Whes! bearing preload. )
(As measured at wheel hub bolt}:
With new parts
69-147N
(0.7-15kg, 15 -3.3 b}
With used parts
20-78N
(0.2-08kg,0.4-181Ib)

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

MA:-26

SMA121 |

9. Spread cotter-pin.

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

& Wheel bearing axial play-

# Suspension ball joint .
& Steering gear housing looseness at
frame

Steering linkage and connections
Shock absorber operation

. Tighten each front axle and suspen-

sion parts,

® Measure car
loaded)

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

height (when not

Camber, caster and king-pin
inclination

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

if camber, caster or king-pin in-
clination alighment is not within speci-
fications, check pertinent parts.
Repair or replace as necessary.
Camber:
—40' - 80’
Caster:
1°45° - 3°15"
Kingpin inclination:
7°25° . B°55’

»

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.

S5MA123

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

Lines parallel to
center line of body

B Toein=A — B
N 4 Toe-in = 28
Front 6 SMA124

Toe-in {Unladen):
0-2 mm {0-0.08in)
-0’ - 12" {On both sides)
. Side sfip {Reference data}
" Out 1 mm -In 3 mm/m
{Out 0.012 in - in 0.012 in/ft}

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

SMA 285




MAINTENANCE — Chassis and Body Maintenance

“Unladen”

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

. 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.

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

1

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

S55T106

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

a. Lock side rod bhar 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). :

4. After correct toe-in has been ob-
tained, tighten side rod bar lock nuts.

T):78-98 N-m
(8.0~ 10.0 kg-m,
58 - 72 ft-Ib)

Front whéel turning angle

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

gauge properly.

Front wheel turning angle:

Toe-out turns (When inner wheel
20°)

Outer wheel 18.7°
Full turns [On power steering mo-
dels; wheel turning force (at cir-
cumference of steering wheel) of 98
-147 N (10 - 15 kg, 2_2- 33 Ib) with
engine at idle]. .

Inner wheel 33° - 35°

Outer wheel 27° - 29°

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

3. After adjustment, lock adjusting
lock nut.

REAR AXLE AND
REAR SUSPENSION

CHECKING REAR AXLE
AND SUSPENSION PARTS

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

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

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

‘ : Check tightening torque, . ‘

SMA129
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BRAKE SYSTEM

CHECKING BRAKE FLUID
LEVEL AND LEAKS

Add to “MAX" level - - - -;

SMA130

If fluid level is éxiremely low,
check brake system for jeaks.

CHANGING BRAKE FLUID
1. ("Jhangt brake fluid.

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

EAUTION:"

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

For rear wheels
For front wheels

Refill when there
is a small
amount of fluid.

) 69-88Nm
~
%IOJ -0.9 kg-m,
5.1- 65 ft-lb)”

SMA131 Refill until new fluid appears

" 4. Check braké fluidlevel.

3. Check for leaks.

CHECKING BRAKE BOOSTER
VACUUM HOSES,
CONNECTIONS AND

CHECK VALVE

1. Check condition of vacuum hoses
and connections.

2. Check vacuum hoses and check
valve for air tightness.

SMA 125

CHECKING BRAKE SYSTEM

-1. Check brake system for proper

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

SMA132

CHECKING DISC BRAKE

1. Check condition of disc brake
components.

Check condition and
thickness of rotor.

Check caliper
4 operation and

i t f
Check pads for wear. X ppect Tor

leaks.
SMA134

Pad wear Limit

i

AIIINIRY _4

L 7T

‘Pad weir limit {A}
N22 ... 2 mm (0.08 in}
AN12H ....... 2 mm (0,08 in)

SMAz2gs

Refer to Section BR fd_’r pad re-
placement,

Rotor repair limit

Thickness *B**

Rotor repair limit {B)
N22 ... 10.5 mm (0.413 in)
AN1ZH .... 8.6 mm (0.339 in})

'SMAZ67

CHECKING FOOT BRAKE

1. Check brake pedal free h;aight and
free play. :
Adjust if necessary.

Brake booster input rod

Brake lamp
switch

Lock nut
®12-15
(1.2-185,
9-11)
Lock nut
@ 16-22
{16-.22,12-16)

Floor —/ i‘\z\ h

>

SMA140 @ : N-m (kgm, ft-Ib)

MA-28
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+ Pedal free height “h™:’
155 - 161 mm (6.10 - 6.34 in).
Pedal free play “a"
1-5mm (0.04-0.20in)

(1) Adjust pedal free height with
brake lamp switch. Then tighten lock
nut. .

(2) Adjust pedal free play with brake
booster input rod. Then tighten lock
nut.

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,

2. Chcck brake pedal depressed
height.

e

Depussod height:

‘More than 60 mm (2 36in]  smMA141

If depressed height is below the

speclfled value, check brake system for
Ieaks ‘accumulation of air or any ab-
normality regarding component parts
(master cylinder, adjuster, etc.), and
maka the necessary repairs.

]

CHECKING PARKING BRAKE

1. Pull lever w1th specified amount
of force.

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

Pulling force:
>, ‘ 1'96N {20 kg, 44'Ib)

Lever stroke:
90 - 100 mm
{3.54- 394 in)

\
Number of notches: 7-8 SMA142

2. Use adjuster to adjust lever stroke.

. SMA143

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

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

WHO24

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 Inflatlon

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

Tire pressure should be mgaiured
when tire iscold. B

Tire inflation
pressure label

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

MA-29-
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Abnormal tire wear

Correct abnormal tire wear ac- Radial tires
cording to the chart shown below. Right front Right rear
o =CD
Condition Probable cause Corrective action
# Underinflation (both e Measure and adjust oD
sides wear). pressure. Left front Left rear
o Incorrect wheel camber | ® Repair, or replac.e 4 WHEELS
(one side wear) axle and suspension
SMA126
parts.
e Hard cornering ¢ Reduce speed.
e Lack of rotation e Rotate tires.
. TIRE REPLACEMENT
e Overinflation & Measure and adjust CAUTION:
‘ Different types of tires, such as bias,
pressure.
e Lack of rotation o Rotate tires. bias belted and radial tires, must not
be mixed under any circumstances.
Mixed use of different types of tires
can adversely affect car handling and
may cause driver to lose contral.
Center wear a. When replacing a v.vom or damagedA
— - - tire, use a replacement tire of the
Feathered edge o Incorrect toe # Adjust toe-in. 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

o (i 3 in a serious accident.

s ) donn v e b. Do not use tires and wheels other
Toe-in or toe-out wear than those recommended, and do

, not mix tires of different brands or

Uneven wear

Other mechanical condi-
tions
Lack of rotation

Correct or replace.

Rotate tires.

TIRE ROTATION

SMAQ068

c

.

a

e Incorrect camber or ¢ Repair, or repl’aq: tread patterns.
. caster axle and suspension The use of tires and wheels other
By o parts. X than' those recommended or the
P » Majfunctlonmgsuspen- e Repair, repla.ce or, if mixed use of tires of different
: :\ N :.ll(r,lrll)alanced- wheel -rfli:(l::rsif:?rr:&?:;c:l- : brands or tread patterns can ad-
e Out-of-round brake Correct or replace. versely affect the ride, braking,
4 PRI YEY : handling, ground clearance, body-
Cmw drum to-tire clearance, and speedomater

calibration,

It is recommended that new tires be
instatled in pairs on the same axte.
When replacing only one' tire, it
should be. paired with the most
tread, to equalize braking traction.
When replacing original tires with
those tires of an optional recom-
mended size and of different diam-

etc. Front tires also tend to wear un-
1. Tires tend to wear unevenly and evenly because of improperly aligned
become unbalanced after a certain front wheels.

running distance. Uneven tire wear 2. Accdrdingly,to equalize tire wear, 1. To replace a tire with a jack in a
often results in tire noise which is it is necessary to rotate tires periodi- safe manner, refer ‘to Lifting Points
attributed to rear axie gears, bearing, cally, ' (Section GI) for jacking up.

ater, the speedometer must be re-
calibrated.

MA-30--
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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 tlghten four nuts after the
wheel is positioned.

Screw nut onto
hub bolt

/@ =

SMAQ70

Align nuts with bolt

holes in wheel and

evenly tighten nuts

... each one a little
at a time.

L

PR

SMAO71

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 hesn run for the first 1,000 km -

(600 miles) (also in cases 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
wheels only

For aluminum
wheels only

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

Precautions -when using
T-type spare tire

s Periodically check tire inflation pres-
sure, and always keep it at 60 psi
(412 kPa),

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

o 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 repanr has
been oompleted

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

e Do not attach a tire chain.

e Do nct use the T-type spare tire on -
other cars. o

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

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

& Mounting and dismounting to and
from the road whee! can be carned
out in the same manner as any ordu-
nary tire.

e Use of wheel balance is unnecessary

CAUTION:
If the car is equipped with aluminem -
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 uff the
axle and cause personal injury if the
wheel nuts for aluminum wheels are
used on the spare tire wheel. .

58 - 72 ft-b) SMA234

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.

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

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 situstions.

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.

MA-31-
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a. When repairing a puncture, use a

tire repair kit furnished by any tire
dealer, followmg mstructlons pro-
_vided with kit.

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

. tire deater, .

6. Discard when any of the followmg

problemis oceurs:

¢ Broken or damaged bead wire.

¢ Ply or tread separat:on

e Worn fabric damage on tubeless
tire, : :

¢ Cracked or damaged side wall,

e Tires with tread wear indicator

showing, etc.

CAUTION:

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

Do not use tire irons to force beads
away from wheel rim$langa; 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
propeér pressure. Check the Jocating
tings of the tire to be sure they
show around the rim f!anges on
both sides.

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

. -¢. ‘Be sure to tnghten valve caps f|rmly o

by hand.,
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WARNING:

When, while tire is being inflated,
bead snaps aver safety hump, it
might break. Thus, to avoid serious
personal injury, never stand over
tire when inflating it. Never inflate

(275 kPa):

If beads fail to seat at that pressure,
deflate the tire, lubricate it egain,
and then reinflate it. if the tire is
overinflated, the bead might break,

to a pressure greater than 4[I psu

possnhly resulting in sermus per- |

sonal injury.

WHEEL INSPECTION

Inspect wheel, taking care of the
following points, in- order to ensure
satisfactory steering condition as well
as maximum tire life. If any defect is
present, repair or replace as necessary.
t. 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 nist, dust,
oxidized rubber or sand from wheel
rim.

Rim bead seats should be cleaned
with the following.

Steel wheel:

Wire brush, coarsa steel wool, etc,

Atuminum wheel: '

Neutral detergent, cloth, etc,

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

5MADT74

Lateral runout {A) and radial runoat {(B):

Stealwhes! ... .,..... Less than
1.0 mm (0.039 in)
Aluminum wheel . .. .. . Less than

0.5 mm {(0.020 in)
Difference betwesn right and left Iataral
runout:

Stesiwheel . .. ... ... Less than
0.5 mm (0.020 in)
Aluminum whesl . . . . .. Less than
0.2 mm (0.008 in)

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

e Bent, dented or heavily rusted

o Elongated bolt holes

o 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.

action

| Wheel
tramp

Cause Wheel static unbalance Wheel dynamic unbalance
Syml:fs‘tom Wheel tramp . )

o Wheel shimmy Wheel shimmy
unbalance
‘Corrective Balance statically Balance dynamically

Place balance )
weights here

Place balance
weights
here ﬂ

Heavy
- location
- —

Wheel shimmy
SMAD75

Balance weights

Maximum sllowable unbalancs at
rim flange:

10 g (0.35 oz}
Balanca waight:

10 -60¢ {0.35 - 2.12 o2)

at 10 g (0.35 oz) interval

SMAD76

. Be sure to place correct balance

weights on innet adge 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

tirelwhenevar puncture is repaired.

STEERING SYSTEM

CHECKING STEERING GEAR
OIL LEVEL AND LEAKS

$ : Check fluid leaks

{“_p : Add fluid.

SMAG04

CHECKING POWER
STEERING FLUID
AND LINES

1. After stopping the engine, check
oil level in reservoir.
Check dipstick on “HOT” side at

normal operating tg_miueratura, or
“COLD" side when oil is cold.

- Add recommended oil if necessary.

CAUTION:
Do not overfill.

2=l

Qil level should

be maintained

within this range.
SMA128
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Chassis and Body Maintenance — MAINTENANCE
2. "Inspect line condition and check '
for leaks.

‘ : Check for fluid leaks.

SMA190

CHECKING STEERING GEAR
BOX AND LINKAGE

Steering gear box gL

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

Steering linkage : g EJ

o Check parts for looseness, wear or
-damage. Retighten if necessary.
‘Refer 'to Section ST for tightening
torque. '

® Check ball joints and idler arm. for <:|  Check grease leakage.
grease leakage. : ' '

® Check for any missing parts (cotter ‘ : Check tightening torque.
pins, washer, etc.). : : SMA148
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BODY
LUBRICATING LOCKS, HINGES AND HOOD LATCH

SMA191

CHECKING SEAT BEL'I'S,.' BUCKLES, RETRACTORS,
ANCHORS AND ADJUSTER :

Check anchors for loose mounting.

function.
o SMA232

S
.l"@' % )
TS
.
’\ Check retractors for smooth |
: ] Yl ! eration.
(i< r% QJ/: ‘ ,oP .
' F T o i
N [l
Check buckles and tongues = “mv
for function when buckled Check comfort clips for
and released.
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HEATER AND AIR CONDITIONER
CHECKING REFRIGERANT LEVEL

1. Open doors fully.
2. Start the engine.
3. Set air conditioner switch
“ON’’ position.

4. Set temperature lever to maxi-

mum cold position.

to 5.  Set blower to maximum speed.
6. Check sight glass after the lapse of

about five minutes. Judge according to

the following table,

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 préssure
side is fairly cold.

High pressure side is

-hot and Tow pressure .

side is cold.

High pressure side is

. _abnormally hot,

State in sight glass.

Bubbles flow continu-
ously. Bubbles will
digappear and soms-
thing fike mist will
flow when refrigsrant
is nearly gone.

AC256

The bubbles are-seen
at intervals of 1 - 2
seconds,

AC257

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

No bubbles can be seen,

No clear difference sxists bstwen 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-
madiately and con-
duct an overall
check,

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

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
low temperatures below 20°C
(68°F), it.is possible that a slightly
larger amount of refrigetant would
be filled, if supptied according to
the sight glass. Be sure to recheck

MA-36

b. When the screen

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

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

CHECKING COMPRESSOR
DRIVE BELT

Refer to Engine Maintenance for

inspection and adjustment,
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CHECKING HOSES AND
PIPES I

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

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

CHECKING REFRIGERANT
LEAKS '

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

Major check points

(1) Compressor

e Compressor shaft seal (rotate the
compressor by hand)

o Flexible hose connections

e Front and rear head gaskets

e Service valve

(2) Condenser )

e Condenser pipe fitting

e Condenser inlet and outlet pipe
connections

(3) Refrigerant lines

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

o Line connections

(4) Evaporator housing

o Inlet and outlet line connections
o Expansion valve

e Suction throttle valve

- ‘ I—IU‘

~4——Engine

-Compressor

. ’ © .
L écdndenser
Receiver
drier SMA233
Copper reaction plate
Burner
Sampling tube
Flame adjusting lines
Flame adjuster
Strainer
Gas bombe . SMA150

The following information and
cautions should be kept in mind when

checking for leakage.
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o If a halide leak detector is us.ed; de-
termine whether or not there is gas

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

Propane type Biitane type
NO LEAK Greenish blue Pale blue
SMALL LEAK Yellow Bright blue -
LARGE LEAK Purple Vivid green
WARNING: ) ,. Since refrigerant gas is heavier than

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

b. Never use halide torch in a place

~ where combustible or explosive
 gas is present.

MA-38

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

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

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

OFF-SEASON MAINTENANCE

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

ENGINE MAINTENANCE
INSPECTION AND ADJUSTMENT

Basic mechanjcal system

Valve clearance mm {in} Hot Cold*
Intake 0.30 (0.012} | ' 0.21 (0.008}
Exhaust - , 0.30 {0.012) 0.23 (0.009}

Drive belt defll;ction
Fan, Alternatar, Air condi-
tioner compressor, and
Power steering oil pump

8-12(0.31-0.47)

mm {in}
Applied pressed force
P OE FESEEL 10,
N tkg, Ib} 98 {10, 22)
Compression pressure
kPa {kg/cmZ2, psi}/rpm T :
Standard 1,177 (12.0, 1711350
Minimum " 883 (9.0, 128)/350

* At ambient temperature 20°C (68°F). After checking valve
clearance while sngine is cold, slso check it when angine is hot

to see if it remains within the specified value.
readjust it.

lgnition and fuel system

If it does not,

Emission control system

Unit: kPa (mmH4,0, inHZ0)

Vapor line
{eakage test

Supplied pressure

3.923 (400,.15.75)

Less than 0.245 {25, 0.98)

Pressure variation

‘TIGHTENING TORQUE

Spark plug N
Tvpe Plug gap
A ‘Standard | Hot type | Coldtype | ™' (u_'n)
Stand- BPEES BPBES BP‘}.ESI-
u.s.A, |erd - 1 08-09
. 10.031-
Option | gppees | sprses | BPr7ES | 0039
Canada (Resistor built-in type}
High tension cable resistance ‘ ohm Less than 30,000

Ignition timing, idle speed and idle *CO” %

Non-Catifornia

Califronia models

models
Manua{ transmission 30102: 1%(-;"10" g;oB;Tigbc'l
Automatic transmissic;n 81 2°B.T.D.C./ 60 B.T.D.C./
{in "D" position) 700 + 100 700 : 100
) 1.3 4 1% !d!e mixture screw
“CO" % at idling speed (N air) is preset and

sealed at factory.

Unit ‘N'm kg-m ft-lb
Rocker arm nut -~ - 16-22 16-22 12-16
0il pan drain plug 20-29 2.0-30 14 .22
Spark plug 15-20 15-20 11-14
Fuel hose clamp 10-15 0.10-0.15] 0.7-1.1
—e] te— 3.mm (0.12 in)
r_.__ B R _:"--......E
[\ i
Fusl hose clamping position EF336A

CHASSIS AND BODY

MAINTENANCE

INSPECTION AND ADJUSTMENT

Clutch

Unit: mm {in)

Pedal height “'H""

168 - 174 (6.61 - 6.85}

Pedal free play A"

1-6(0.04-0.20}

Front axle am-:l‘ iront 'suspenslon

Axial play” , mm {in)

0(0)

Wheel bearing preload
{As measured at wheel hub bolt}
With new parts N (kg, Ib)

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

With used parts N (kg, Ib)

20-781(02-038,0.4-1.8)

Wheel alignment

Cambar degree

—a - 50

Cas-ter degree

1°45’ - 3°15'

Kingpin inclination degree

7925’ - 8°55"

.

‘Toe-in (Unladen)

0-2mm (0 -0.08in)
0' - 12° (On both sides}

Side slip {Reference data)

Out 1 mm - In 1 mm/m
{Out 0.012 in - In 0.012 infft)
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Standard side rod

71.0 (2.80}

Wheel rim lateral and ra&ial

mm {in)

Les than 1.0 (0.036).'1

- mm lin)
length A runout 0.5 (0.020}) *2
Frant wheel turning angle Difference betwesn right in) Less than 0.5 (0.020) *1
Toe-out tumns {When inner and left lateral runout mm tin 0.2 {0.008) *2
whael is 20°}) degres _ : =
Outer whee| 18.7° Wheel balance
{Maximum allowable gr {oz) 10 {0.35)
Full turn* degree unbafance at rim flange)
Inner wheel a3° .35°
. . . 10-60(0.35-2.12}
Outer wheel 279 . 299 Tire balancing weight gr (oz) Spacing 10 (0.35}

*: On power steering models; wheel turning force (at circumference
of steering wheel) of 98 - 147 N (10 - 15 kg, 22 - 33 Ib} with en-

gine at idle.

‘Brake system

Unit: mm (in}

N22 2 (0.08)
Pad weer limit

AN12H 2 {0.08)

N22 105 (0.413).
Rotor repair limit

AN12H 8.6 (0.339)

Peda! height “*h*

155 - 161 {6.10 - 6.34)

Pedal free play “‘a"

1-5(0.04 -0.20)

Pedal depressed height

More than 60 {2.36}

_ Parking brake
Lever stroke [t pulling
force: 196N {20 kg, 44 [b}]

90 - 100 (3.54 - 3.94)

Number of notches 7-8
Wheel and tire
Recommended cold tire inflation pressure
185/705R14 26 psi (177 kPa)
Tire size . Do not use in axcess of
! Sgpare tire 80 km/h {50 MPH)
T135/70D16 -
60 psi (412 kPa)

TIGHTENING TORQUE

*1: Steel wheel
*2: Aluminum wheel

kg-m ' frdb

Unit N-m
Clutch
-Pedalstopper-lock.nut | 78:118 | 08-12, | 58-8.7
Master cylinder Bush | 75.11.8 | 08-12 | 58-87
rod lock nut
Manual transmission .
Drain and filler plugs 25-34 25-35 18-28
Propeller shaft and dif- ) ’
ferential carrier
Ql{fgrentla! carrier 59 .98 6-10 43.72
drain and filler plugs
Front axle and front
sqspension .
Side rod lock nut 78 -98 80-100 ]| 58-72
Brake system .
Air bleed valve 69-88 0.7 - 0:9 5.1-65
Brake lamp switch
tock nut 12-15 1.2-15 9-11
Braks booster input - o
rod:lock nut, , . 16-22 i 1-_6-2.2 12-16
Wheet and tire )
Wheel nut 78-98 8.0-100 58-72

Tire pressurs should be chacked when tires ara COLD.

‘SPECIAL SERVICE TOOL

Tool numbet

(Kent-Moore No.) Tool name
ST19320000 Oil filter wrench
(J25664)
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‘Engine.Compm-'gen.ts {Outer parts) — ENGINE, MECHANICAL _
" ENGINE COMPONENTS (Outer parts)

) 34-44
(3.5-4.5,25-13)

% ‘
E.G.R. valve

Spark plug

Starter
@ 16 e 21 motor

(16-2.1,

) Vacuum tube astembly
12-15) Intake marifold

M6 3 3.9-9.8(0.4-1.0,29-7.2)
M8 @ 10-16(1.0-1.6,7-12)

Fan

P
® ;;’
(4.0-6.0, 29 - 43)
Thennostat @, vy ‘-"
Water outlet i
Intake manifold stay Water infet : z

Qil filter

® 29-39

Distributor
(3.0-4.0, 22- 29)

Distributos

Engine mounting
bracket

@ : N-m (kg-m, ft1b) '

@1-1501.1-1.58-11)

SEM136
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ENGINE MECHANICAL - Engine Components (Body parts}

ENGINE COMPONENTS (Body parts)_

Valve rocker cover

Valve rocket and shaft assembly

e Exhaust
Q Intake

foibo % gQValve cotter
i Cam shaft % s Spring Tetainer

\ .

Rubber % ég/—ou seal

plug & ® . Spring seat

x -~ Snap ring

@ k '

Cylinder head boit Valve guide

©69-78 ®\Valve seat
(1.0-8.0,51-58)

Cylinder head '

@ 15-25(1.5-25,11-18) o-
/ K3
@®16-22(1.6-2.2,12-16)
Timing chain N N A

Camshaft
sprocket

@ 118-157
(12-16,
87-116)

Cylinder liner
Only for service

Cylinder block

Flywheel

Front cover

@ 137-157
) o 14 -16
Piston, pin, nngs ¢ |
o 101‘- 116)
connecting rod
Rear oil seal 7
" J 3 Pilot bushing Rear plate
R e Connecting rod
~ Comr Drive plate
Front - . @ 44-54
ol seal @4.5-5.5, 2
33-40) %

2 @ 137-157

(il thrower

; (14 - 16,
OQil pump drive gear 101 - 116)
Crankshaft sprocket
® Ou
@\. —For A/T
K 0Oil pan
& _ Baffle plate and net
o 0Oil drain plug @®: Nm (kg-m, ft-Ib)
& ——@ 20-29(2.0-3.0,14-22) : SEM137
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Engine Disassembty — ENGINE MECHANICAL

PRECAUTION

Arrange the disassemnbled 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.

e Starter motor

# Transmission

# Clutch cover assembly (using Tool
KV30100100).0r torque convertor

e Intake manifold stays

e Alternator and its bracket

o Engine mounting bracket

2. Install engine attachment to

cylinder block. Then, mount the

engine on the work stand.

ENGINE DISASSEMBLY

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

5. Remove engine left side parts.

o Distributor cap- and high tension
cables

e Distributor

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

ST05015000

SEM138

SEM140|"

3. Drain out engine oil and coolant.

REMOVING OUTER PARTS

4. Remove engine front side parts.

¢ Fan

¢ Drive belts

o Belt tensioner for powgt steering (if
equipped)

e Alternator adjusting bar

Water pump

¢ VYacuum tube assembly for distribu-
tot and canister

EM-4

Compressor bracket (if equipped)

L ]

o Oil level gauge

e Engine mounting bracket

e Spark plugs

6. Remove engine right side parts.
(1) Cylinder block-toPCV. wvalve
hose.

(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.)

SEM142

(4) And following parts. S

e Oil filter (using Tool ST19320000)

o 0l pressure switch

# Spark plugs

7. Remove engine bottom side parts,

e Oil pump and oil pump drive
spindle, '

o Gussets.

REMOVING BODY 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,

SEM141




ENGINE MECHANICAL - Engine Disassembly-

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

(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 operat}oﬁ,

scribe a mark on timing chain and
camshaft sprocket with paint
before removal.

¢. 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.

Chain tensioner

Slack side chain guide

" Tension side chain guide
Qil thrower

il pump drive gear
Crankshaft sprocket

LA Wk

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

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.

a. Piston can be easily removed by

scraping carbon off top face of .

cylinder.with a scraper. -
b. Numbers are stamped on connect-

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

13. Remove flywheel and end plate.

WARNING:
When removing flywheel, 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. o ‘

EM-5



-

- Engine Disassembly - ENGINE MECHANICAL

(3) Remove crankshaft. ™~

{4) Remove main bearings at block
side,

}5. Remove baffle plate and steel net
from cylinder block.

DISASSEMBLING
PISTON AND
CONNECTING ROD

1. Remove piston rings with a ring
TEMOVeT,

2, Press piston pin out, using press
and Tool. ’

§T13030001

Keep the disassembled parts _in
order.

EM-6
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 DISASSEMBLING"

CYLINDER HEAD

1. Remove rocker shaft assembly
together with securing bolts.

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

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

SEM145

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

Keep the disassembled parts in
order.

DISASSEMBLING

INTAKE MANIFOLD

1. Remove following fuel system

parts, referring to Section EF.
(1) Throttle chamber
(2) Air regulator

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

(5) Injectors

(6) Throttle control cable bracket

2. Remove cooling system parts.

® SEM147

Water outlet
Thermostat
Water gallery
Water outlet
Sensor housing
Water pipe

- TS

3. Remove following emission con-
trol system parts, referring to Section
EC. 7

e EG.R. control valve

e Thermal vacuum valves

Note installed direction of inlet and
outlet for reassembly.

o Vacuum control valve
e Positive crankcase ventilation valve

4. Remove following miscellaneous
parts. ]
e Fast idle control device (if equip- -
ped) '
e Pligs.
e Vacuum connectors
Note installed direction of outlet
for reassambly.

e Water temperature sensors

5. Disassemble intake manifold

body.
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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)

SEM149

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

Depth of cylinder head grinding is

"A" ' ‘ "

Depth of cylinder block grinding is

th

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 wom 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.

Replacement of valve guide

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

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)

SEM150

(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.)

30 mm
(1.18 in)

SEM151

SEM152

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 200°C (302 to
392°F). s
Valve guide of 0.2 mm (0.008 in)
oversize diameter is available for
service. Refer to'S. D. 8.
4. Ream the bore, using Tool
ST11032000. )

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

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

VALVE SEAT INSERTS

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

Correct valve seat surface with Tool
and grind with a grinding compound.

EM-7
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Valbe seat insert of 0.5 min (0.020
in) oversize is available for service.
Refer to S. D. S.

I

ST11650001

a. When repairing valve seat, check
valve guide for wear beforechand. I¥
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 $.D.S.
5. Heat cylinder head to a temper-
ature of 150 to 200°C (302 to 392°F).
6. Fit insert ensuring that it beds on
the bottom face of its recess, and
caulk more than 4 points.

7. Valve seats newly fitted should be
cut or ground using Tool ST11650001
at the specified dimensions as shown
inS.D.S.

8. Apply small amount ‘of fire
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 wom, 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.
Valvé 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 suiface plate.
If spring is out of square “S™ more
than specified limit, replace with-new
ones.

Out of square (“S§"):
Outer
Limit 1.6 mm (0.063 in)
inner ~ '
Limit 1.6 mm (0.063.in)

EM296

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.DS.

EM113

ROCKER ARM AND
ROCKER SHAFT

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

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

Ro&er 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 hearing clearance:
Limit 0.7 mm {0.004 in)

SEM154

CAMSHAFT ALIGNMENT

1. Check camshaft, camshaft journal
and cam surface for bend, wear or
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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 0.10 mm (0.0039 in)

SEM1566

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

Woear 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)

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.

Warpage of surface:
Limit 0.1 mm {0.004 in)

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

Depth of cylinder head grinding is

apr

Depth of cylinder block grinding is

g

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 8.D.S.

" Out-of-round XY

Taper A-B

77120 (0.79)
PIL_

A

EMA422

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.

If cylinder bore has worn beyond
the wear limit, use-cylinder liner.
Undersize cylinder liners are-avail-
able for service. Refer to $.D.S.
Interference fit of cylinder liner:
0.08 to 0.09 mm
{0.0031 to 0.0035 in)

CYLINDER BORING

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

Determining bhore 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”.

m

Dimension “a”
(distance from center of pin}:
Approximately
20 mm (0.79 in)

EmM49
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Rebored size calculation
D=A+B-C=A+[0.00510
0.025 mm (0.0002 to 0.0010 in)]

where,

D : Honed diameter
A :  Skirt diameter as measured
B : Piston-to-wall clearance
- €. 1 - Machining sllowance -
0.02 mm (0.0008 in)
Boring
CAUTION:

a. To prevent strain due to cutting
heat, bore the cylinders in the order
of 2.4-1-3. L

b. Before boring any cylinder, install
main bearing caps in place and
tighten to the specification so that
the crankshaft bearing bores will
not become 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.
RefertoSDS.

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

Measuring piston-to-cylinder
cleara_nce

6. This clearance can be checked
easily by using a feeler gauge and a
spring balance hooked on feeler gauge,
measuring the amount of force re-
quired to pull gauge out from between
piston and cylinder.
Feeler gauge used:
0.04 mm {0.0016 in)
Extracting force:
20-14.7N.
(0.2-1.5kg, 0.4-331b)

2. When. measuring clearance, siowly.
pull feeler gauge straight upward.

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

EM-10
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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.

Ring should be placed to dizmeter
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)

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) oversizel .

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:
0.006 - 0.013 mm
(0.0002 - 0.0005 in)
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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 s
[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 (0.0024 in)

When
select so that weight difference be-
twoen each cylinder is within 7 g {0.25
oz), in the condition of piston and
connecting rod assembly.

replacing ‘connecting " rod,

CRANKSHAFT

CRANK JOURNAL AND PIN

1. Repair or replace as required. If
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
slong 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 0.03 mm {0.0012 in}
Taper (A-B}:
Limit 0.03 mm (0.0012 in)

2. Imstall crankshaft in cylinder
block and measure crankshaft free end
play at center bearing.

End play:
Limit 0.3 mm {0.012 in}

(1 [

EM767

3. After regrinding crankshaft, finish
it to the necessary size indicated in the
chart under SD.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)

REPLACING PILOT BUSHING

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

S$T16610001

2. Before installing a new bushing,
thoroughly clean bushing hole.

EM-11
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3. Insert pilot bushing until distance
between flange end and pilot bushing
is the specified distance “A™,

Distance “A"";
Approximataly
4.0 mm (0.157 in)

.Pilot bushing

EM719

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

EMI14a1

EM-12

(2) Install bearing and béar’ing cap,
with the bolts tightened to the speci-
fied torque,

@ : Main bearing cap bolt
44 - 54 N-m
(4.5 -55 kg-m,
33 - 40 ft-b)

Do not tumn crankshaft while the
plastigage is bein_g 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)

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.

(@ : Connacting rod bearing cap nut
44 -54 N-m
(4.5 - 6.5 kg-m,
33 - 40 ft-Ib)

Connecting rod bearing clearance:
Limit 0.12 mm (0:0047 in)

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

Referto S.D.S.

MISCELLANEOUS
COMPONENTS
CAMSHAFT SPROCKET

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

If runout exceeds the specified
limit, replace camshaft sprocket.

Runout: )
{Total indicator reading)
Limit 0.1 mm (0.004'in}

SEM157

CHAIN

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

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.
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Rungut:
(Total indicator reading)
Limit 0.15 mm (0.0059 in)

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

Replacs ring gear at about 180 to
220°C (356 10 428°F).

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 4

EM150

Front

" Rear

EM-13
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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 -~ 5

(0.79 -0.98) -

]

Ny e

L]

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

(3) Bottom side of cylinder block:

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

EM-14

ENGINE ASSEMBLY

Apply sealant at these points EM152

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

.SEM158

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.

Off seal Inner spring Yo

seat

of

Install above order

SEM160

CIR ST12070000

AWy 152 dnd
LreD

WT  Semias

Y
%

Y
F—=g

a. When installing valve, apply engine
oil on the valve stem and [ip of
valve oil seal.”

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

¢. Inner and outer valve springs aré of
an uneven pitch type. install valve
spring with its narrow pitch side
{painted) at cylinder head side.

Painted side _

m-‘“f{f
fils

~—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.

SEM161

4 Spring
5 Rocker arm

1 Rocker bracket
2 ‘Rocker shaft
3 Baolt



(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 om
front surfaces come to upside. Marks
are used to identify oil hole direction.

Slits .

Exhaust ggmie2

(3) Valve rocker is same for intake
and exhaust and also No.l and No.3
cylinder, and provides identification
mark “1”. Similarly, the one for No.2
and No.4 cylinder provides mark “2”.
(4) Be careful not to miss original
location of rocker shaft brackets. For
this purpose, identification marks are
provided on each bracket and cylinder
head.

. 3

. (A Z) Ma:kcd on cy].lnder head

-xl‘

A

; ) (A-Z)
(A-ZH2A-22)(A -Z}A -T)

Marked on brackets SEM163

il

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

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

ENGINE MECHANICAL — Engine Assembly

Place upside

SEM164

4. Mount valve rocker shaft assembly
on’ cylinder head by accommodating
to knock pin of the head. Then, tlght-
én to the specified torque.

(¥ : Rocker shaft bracket bolt
15 -25 N-m
(15-25kg-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.

SEM165

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.

ST13030001

SEMI156

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

Front mark
(notch)

EM157

5. After assembhné Lyuauer head,

turn camshaft until No.1 piston is at

T.D.C. on its compression stroke.

ASSEMBLING
PISTON AND

CONNECTING ROD

I. Assemble pistons, piston pins and
connecting rods of the de51gnated cyl
inder.

a. Piston pin is pressad into connect-
ing rod, and fitting force is from
49 to 147 kN{0.5t0 1.5t,0.6 to
1.7 US ton, 0.49 to 1.48 Imp ton)

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 chromium-plated on
liner contacting face. _

b. Second ring has larger taper surface
than top ring. '

¢. In the combined oil ring, upper rail

is the same as lower one.

Marked side

EM158

EM-15
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ASSEMBLING
INTAKE MANIFOLD

Assemnble in the reverse order of
disassemnbly and with the specified
torque if designated.

Refer to Disassembling
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 Sections EC and EF respec-
tively.

Intake

ASSEMBLING
ENGINE OVERALL
INSTALLING BODY 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. Al 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.

ioQag
00Q
L

100

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

(3) Install crankshaft.

EM-16

(4) Install lower ‘main bearings and

caps and tighten bolts to specified
torque.

{T): Main bearing cap bo!t
44 -54 N-m
{45 -55 kg-m,
33 - 40 ft-1b)

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.

c. 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.

9 ® ® ® @
/o [ g .::c ( =
DO @ ©® U

e. After securing bearing cap bolts,
ascertain that crankshaft tumn
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.

SEM166

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 dil-seal with its dust seal lip
at outside. '

6. instal] qear end..plate and fly-
wheel.

@ : Flywheel fixing bolt
137 - 157 N-m
(14-16 kg-m,
101 - 116 ft-Ib)

¥ 'gl ‘g tt:l 4E
: ¥2 #1 :
#3 # # SEM168

EM327
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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.

EMS544

a. Apply engine oil to sliding parts.

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

c. Install piston ring as shown below.

= Top ring
2
B % .Oil ring
= (upper rail)
5 \
= Qil ring
[
- {expander)
Piston pin direction
Second ring"
Qil ring (lower rail} EM725

(2) Install connecting rod bearing
caps.
{T): Connecting rod bearing cap nut
44 -54 N-m
.45 -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.

SEM167

(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 pgasket 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 iwo 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. .

SEM169:

Chain tensioner

Slack side chain guide
Tension side chain guide
il thrower

0il pump drive gear
Crankshaft sprocket
Timing chain

B = SR I PN e

(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
large chamfered inner side faces
rearward.'

(2) Install' chain guide to cylinder

block.

(3) 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-b)
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Engine Assembly — ENGINE MECHANICAL

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.

(4) Install chain guide and chain ten-
siones.

(T) : Chain guide and tensioner bolt
59-98 N.m
{0.6 - 1.0 kg-m, 4.3 - 7.2 ftib)

Adjust the protrusion of chain
tensioner spindle to 0 mm {0 in) with
slack side chain guide,

(5) 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 saaling lip
of oil seal.

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

"EM-18

"e. Note that different length of bolts

are used.

{T) : Front cover bolt

Size M8
10 - 16 N-m
{1.0- 1.6 kg-m,
7 - 12 fti4b)

Siza M6
39-98Nm
(0.4 - 1.0 kg-m,
2.9-7.2 frtdh)

{6) Instalt crankshaft pulley.

(@) : Crankshaft pulley bolt
118 - 157 N-m
(12 - 16 kg-m,
87 - 116 ft-Ib}

10. Tighten cylinder head bolts to the
specified torque iri-several steps and in
the sequence shown below.

\\11
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(@) : Cylinder head boit
69-78 N-m
(7.0 - 8.0 kg-m,
51 - 58 ft-Ib)

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

b. After erigine 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 engma has been asembled
finally adjust clearance to hot speci-
fications.

20°c

vy

12 Install valve rocker cover with
gasket.

(T : Valve rocker cover bolt
7.8-98N-m
(0.8 - 1.0 kg-m,
5.8 - 7.2 ft-b)

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

b. Always use new rocker cover
gasket.

13. Install oil sirainer and oil pan with
gasket.

(T) : Oil.strainer bolt
10-16 N'm
{1.0 - 1.6 kg-m,
7 - 12 ft-Ib}

Qil pan boit

59-9.8N-m
(0.6- 1.0 kg-m,
4.3-72ft-h}

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 Quter Parts

and S.D.S. for tightening torqué.

(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 sat the
securing bolts and nut with wash-

ers at lower and center side as il-
lustrated.

Temporari.i;set bolts and nut

- 'SEM173




ENGINE MECHANICAL - Engine Assembly

b. When connecting vacuum pipes, re-
for to Section EC.

¢. When installing oil filter, refer to
Section LC.

(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 cablaes,
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
instailed on car. Refer to Section MA.

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 t6 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.
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SERVICE DATA AND SPECIFICATIONS -
INSPECTION AND ADJUSTMENT Valve seat
CfLINDER HEAD Seat insert dimensions

Cylinder head “Intake™ Unit: mm {in)
Limit . .
Head surface fiatness mm (in) 0.1 (0.004) !
v
[4 4
Valve gulde Unit: mm {in} - ¢ —
EXHAUST 8.3 - 8.5 {0.327 - 0.355} dia. D
SEM177
Contacting face angle "¢ 45’
3(0.12) o Lo
INTAKE Snap ring groove comecinaWidth | Standard: | 1.2-1.8(0.047-0.071)
33—+t I D
——+ ) 45.097 -45.113
Standard {1.7755 - 1.7761)
Outer diameter "D”’
10.7 - 11.0 {0.421 - 0.433) . 45597 - 45613
‘ SEM175 Service (1.7952 - 1.7958)
Intake E xhaust “Ex.hﬂ *
: ‘ ust it: i
- 104 -106 J;H-p 104-10.5 | . ! Unit: mm {in)
(0.409-0417) T\P (0.409-0.417) [
i ==
i It /
k|4 Ly
e = i
- T4 .
Il N
oy e -
INTAKE _ EXHAUST D
EM116 SEM178
Cantacting face angle “c¢” 45°
Standard X Service
T Contacti idth
Valve guide 112.023-12.034 | 12.223-12.234 g Standard 1.5- 1.2 (0.059 - 0.076)
Outer diameter “D” | {0.4733 - 0.4738) | {0.4812-0.4817) ,
2
40.080 - 40,096
Valve guide , Standard [ (1.6779-1.5786)
inner diameter “d" 8.000 - 8.018 {0.3150 - 0.3157) Outer diameter "D :
[Finished size] Sorvi 40,597 - 40.613
ervice
1.5983 - 1.5989)
Cylinder head valve guide | 11.986- 11.996 | 12.185- 12,196 :
hole diamster "'a™ {0.4718-0.4723) | (0.4797 - 0.4802) .
Cylinder head seat recess diameter Unit: mm {in)
Interference fit of valve
quide 0.027 - 0.049 {0.0011 - 0.0019) A oo 45.000 - 45.016
or stancard inse (1.7717-1.7723)
Standard Limit in. - :
o 45500 - 45516
i 0.020 - 0.053 For service insert (1.7913 - 1.7920)
) * | t0.0008 - 0.0021)
-sl""“ to guide | : | 0.1(0.004) , 40.000 - 40.016
clearance Ex 0.040-0.073 | For standard insert (1.5748 - 1.5754)
* | 10.0016 - 0.0029) Ex,
- 40.500 - 40.516
Stemn end deflection - 0.2 (0.008) For service insert {1.5945 - 1.5951)
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ENGINE MECHANICAL — Service Data and Specifications

Interference fit of seat insert Unit: mm (in)
" Standard 0.081-0.113
p—— {0.0032 - 0.0044)
0.064 - 0.096
_ Standard {0.0025 - 0.0038)
Ex.
Service 0.081-0.113
{0.0032 - 0.0044)
Machining dimensions of seat Unit: mm {in)
Intake Exhaust

r e

P=:
|

B |-
L.41 6-41.8

(1.638 - 1.646} dia.
SEM179

— H L
i
37.4-378

(1.472 - 1.480) dia.
SEM180

VALVE

Unit: mm {in)

D
L
SEMIB1
Standard Limit
n 420-42.2 _
Valve head (1.654 - 1.661).
diameter “H"™ Ex 28.0-38.2 _
) {1.496 - 1.504)
n 122.8-123.1 3
) (4.835 - 4.846)
Valve langth “'L"’
123.6-123.9
Ex. -
(4.866 - 4.876)
n 7.965 - 7.980 _
Valve stem (0.3136 - 0.3142)
diameter “D" e | 7:945-7.960 _
. | (0.3128- 0.3134)
Valve foce angle In.
" g 45°30" -
) Ex.
Valve head margin In. 1.3 (0.051) 0.5 {0.020)
M Ex. | 1.5(0.069) 0.5 (0.020}
Grinding of valve In. )
- 0.5 (0.020)
stem and Ex B

VALVE SPRING

Foilowing data are common to both intake and exhaust.

Unit: mm {in)

~ Standard Limit
Free Outer 49,77 (1.9594) -
height |\ er 44.10 (1.7362) -
out ;"“‘,"N 40.0/226 (23.0) | 40.0/189 (19.3)
Assem. | Quter (ka). (1.575/50.7) {1.675/42.6)
{in/lb}
bled
height/ .
tension| | "“k:‘,"“‘ 35.0/108(11.0) | 35.0/87 (8.9)
naer ~a (1.3783/24.3) {1.3783/19.6)
{in/Ib) :
outof | Outer _ 2.2 (0,087}
square | o —_ 1.8 (0.075)

ROCKER ARM AND ROCKER SHAFT

Unit: mm (in}

Standard

Rocker arm to shaft
clearance

0.007 - 0.049 {0.0003 - 0.0019)

CAMSHAFf AND CAMSHAFT BEARING

Camshaft Unit: mm (in)
S;a;-ldard Lirnit .
Outer diameter of cam- | 32.935-32.955 B
shaft journal {1.2967 - 1.2974)
Camshaft ben& at center
journal {Total indicator - 0.10 (0.0039)
reading) B
Camshaft end play - 0.2 {0.008)
u'An
EM&71
Cam height “A” ™| 38.477-38527 | 55 (0 0008
am heia o | (1.5948-1.5168) |
Camshafi bearing Unit: mm {in)
Standard Limit
. 33.000 - 33.025
Inner diameter (1.2992 - 1.3002) -
Camshaft journal -
to bearing clearance 0.045 - 0.050 0.1 {0.004)

[Qil clearance]

{0.0018 - 0.0028)
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CYLINDER BLOCK
Cylinder block

Unit: mm (in)

AL 2079
in
100 {3.94)

EMA422
Standard Limit
Surface flatness ) -_ 0.1 (0.004)
Inner 85.000 - 85.050 .
diameter (3.3465 - 3.3484) 0-2 {0.008)
Cylinder :::‘t:’f- Less than _
bhore {X-Y) 0.015 {0.0006}
. Less than
Taper (A-B) | 4 315 (0.0006) -
Difference in inner dia- Less than
mater between cylinders 0.05 (0.0020) 0.2 (0.008)
Piston to cylinder 0.025 - 0.045 _
- clearance (0.0010 - 0.0018)
Feeler gauge ex-
trat.:tmg force N 20-14.7(0.2-
{with gauge kg, 1.5, 0.4 - 3.3) -
thickness 0.04 b} e )
mm (0.0016 in)]

*Wear limit

Cylinder liner for service

Unit: mm (in}

PISTON, PISTON RING AND PISTON PIN

Piston

Unit: mm {in)

a: About 20 (0.79)

EM714
84.985 - 86,035
Standard (3.3459 - 3.3478)
. . an 0.50 (0.0197) | 85.465-85.515
Piston diameter “A Oversize {3.3648 - 3.3667)
1.00 (0.0394) | B5.956 - 86.015
Oversize {3.3844 - 3.3864)

Side clearance of piston ring

Unit: mm (in)

Standard Limit
Top rin 0.040 - 0.073
pring {0.0016 -0.0029) i
. 0.1 (0.004)
Second rin 0.030 - 0,063
ondring {0.0012 - 0.0025)
Qil ring — -
Rln_g gap Unit: mm (in)
Standard Limit
Toori 0.25- 0.40
op ring (0.0098 - 0.0157)
. 0.15- 0.30 -
Second ring (0.0059 - 0.0118) . 1.0 (0.039}
Qi rin {,  030-0.50
g {0.0118 - 0.0354)
Piston pin

Unit: mm {in)

Standard

Piston pin outside dia-
meter

20.993 - 20.998 {0.8265 - 0,8267)

Piston pin hole dismeter ..

21.001.- 21.008 (0.8268 - 0.8271}

4.0 (0.157} 89.00 - 89.05
Undersize (3.5039 - 3,5059)

Outside di 4.5(0.177) 89.50 - §9.55
utside diameter Undersize {3.5236 - 3.5256)

5.0(0.197) 90.00 - 90.05
Undersize (3.5433 - 3.5453)

- . . . 0.08-0.09

{nterference fit of cylinder liner (0.0031 - 0.0035)

Piston pin to piston
clearance .

0.006 - 0.013 {0.0002 - 0,0005)

Interference fit of piston
pin to connecting rod

0.015 - 0.035 (0.0006 - 0.0014)
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CONNECTING ROD

Unit: mm {in)

Standard Limit
Cannecting rod bend or
torsion [per 100 mm 0.03 (0.0012) 0.05 {0.0020)
(3.94 in) length]
, 0.2-0.3
Bid end play (0.008 - 0.012) 0.6 {0.024)
CRANKSHAFT

Unit: mm (in}

\Win!

EM790.

Journal diameter “A’

54.042 - 54,955 (2.1631 - 2.1636}

Pin diameter "B

49,961 - 49,974 {1.9670 - 1.9675)

ngy

42.97 - 43.03 (16917 - 1.6941)

QOut-of-round

BEARING
Bearing clearance Unit: mm (in)
Standard Limit
. . 0.020 - 0.062
Main bearing ctearance {0.0008 - 0.0024} 0.12 (0.0047)
Connecting rod bearing 0.025 - 0.055 .
clearance (0.0010 - 0.0022) | 01200047

Main bearing undersize

Unit: mm (in}

STD

{0.0717 - 0.0722}

EM738
Bearing top Crank journal
thickness “T" diameter
1.822-1.835 54942 - 64,955

{2.1631 - 2.1636)

0.25 {0.0098) Undersize

1.947 - 1.960
(0.0767 - 0.0772)

54,692 - 54.705
(2.1532- 2.1537}

0.50 (0.0197) Undersize

2.072- 2.085
{0.0816 - 0.0821)

54.442 - 54.455
{2.1434 - 2.14239)}

0.75 (0.0295) Undersize

2.197-2.210
{0.0865 - 0.0870)

54.192 - 54.205
{2,1335-2.1341)

1.00 {0.0394) Undersize

2322-2.335
(0.0914 - 0.0919)

53.942 - 53.955
(2.1237 - 2.1242)

Connecting rod bearing undersize

Unit: mm (in)

STD

{0.0588 - 0.0593)

Bearing top Crankpin
e thickness “T" dismeter
1.493 - 1.506 49,961 - 49.974

{1.9670 - 1.9675)

0.25 (0.0098)} Undersize

1.618-1.631
{0.0637 - 0.0642)

49.711 - 49.724
{1.9571 - 1.9576}

0.50 (0.0197) Undersize

1.743 - 1.756
(0.0686 - 0.0691)

49.461 - 49.474
(1.9473 - 1.9478}

XY
Taper - AB A B
™
EM715
Standard Limit

Taper of journal and Less than
pin "AB" 0.01 (0.0004) 0.03 (0.0012)
6ut-of—round of journal Less than
and pin "X-Y* 0.01 {0.0004) 0.03 (0.0012}
Crankshaft bend (Total Less than
indicater reading) 0.05 (0.0020) 0.10 (0.0038}

. 0.05-0.18
(?rankshaft free end play {0.0020 - 0.0071} 0.3 (0.012)
Pflot bushing _msertmg 4.0 {0.157)
distance

0.75 {0.0295) Undersize

1.868 - 1.881
{0.0735 - 0.0741})

49.211 - 49,224
{19374 - 1.93789}
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MISCELLANEOUS COMPONENTS

- -Engine left-side "

Camshaft sprocket Unit N-m kg-m frtb
Aunout (Totat indi- tin) Limit 0.1 (0.004) Distributor supportbolt | 39-7.8 | 04-0.8 29-58
cator reading)

Exhaust manifold bolt 16 - 21 16-2.1 12-15
and nut

Flywheel

— . E.G.A. tube nut 34-44 3.5-45 25-33
Runout (Total indi- . . ’ T = : - e
cator reading} mm (in) Limit 0.16 (0.0059) E.A.L tube nut 34-44 3.5-45 25-33
Air conditioner com- 44.54 45-55 3340
pressor bracket bolt s
ENGINE TUNE-UP
Valve clearance Unit: mm lind Engine top side
Hot vCola Cylinder head bolt 69-78 7.0-8.0 51-58
Intake 0.30 (0.012) 10.21 10.008) Clinder head tofront | .9 ;8 | 04.08 | 29.58
cover halt
Exhaust 0.3010.012) 0.23 {0.009) Rocker shaft bracketbolt| 15-25 | 15-26 | 11.18

» = -3

At embient temperature 20°C (68°F) Comshaft sprocketbolt | 118-167 | 12-16 | 87-116
Whenever valve clearances ars adjusted to cold specifications, .
chack that the clearances satisty hot specifications and adjust again Rocker cover bolt 7.8-98 08-1.0 58-7.2
if necessary.
Spark plug 15-20 1.5-20 11-14
Rocker arm nut 16 - 22 16-2.2 12-16
Engine front side Engine bottom side
Unit N e tr1b Main bearing cap bolt 44-54 | 45-55 | 33.40
Front cover bolt Connectingrod bigend |\ 4 | 45.85 | 33.40
M8 10- 16 1.0-18 7-12 aut
M6 39-98 04-10 28-7.2 Qil strainar bolt 10-16 10-16 7-12
Chain guide boit 59-98 | 06-1.0 | 43.72 Oil pan bolt 59-98 | 06-10 | 43-72
Chain tensioner bolt 59-98 | 06-1.0 | 43-7.2 Oil pan drain plug 20-29 1 20-30 | 14.22
Water purnp bolt Oil pump bolt 1-15 1.1-15 8-11
M6 3.9-98 0.4-1.0 29.72 -
— . puset o cylinder block . 43 eg, | 44.59 | 32.43
M8 10-16 1016 7-12 t
Crankshaft pulley bolt 118 - 157 12-16 87-116
: Engine rear side
Engine right side Flywheel bolt {(M/T) 137- 157 |14.0-16.0 | 101- 118
Water inlet bolt 10- 16 1.0-16 7-12 Drive plate boit (A/T) 137-157 [14.0-160 | 101- 118
Water outlet bolt 10- 16 1.0- -ll_s 7-12 Clutch cover bolt (M/T)} 16-21 16-2.1 12-16
; T
Intake manifoid bolt and 18- 21 1.6-2.1 12.15 orque converter bolt 39- 49 40-50 29-36
nut (AST}
Alternator bracket bolt | - 39- 59 40-6.0 29-43 Starter motor bolt 29-39 30-40 | 22-29
Alternstor to adjusting Transmission to cylinder ) ) X
bar bolt 20-29 20-3.0 14.22 block bolt 43-58 44-589 7 32-43
Engine mounting bracket Transmission ta gusset 43-58 44-59 2-43
bolt (Same for ieft side). 29-39 3.0-4.0 2-2 bolt o 3
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TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

L Noisy engine

Piston and connecting

Seized piston pin.

Replace piston with pin.

rod knocking. Seized piston in cylinder. Recondition cylinder and replace piston
with pin.
Broken piston ring. Replace ring and/or recondition cylinder.
Improper connecting rod alignment. Realign rod or replace rod.
Seized or loose connecting rod bearing. Replace.
Knocking of crank- Seized or loose main bearing Replace. _
shaft and bearing. Bent crankshaft. Repair or replace.

Uneven wear of journal.

Excessive crankshaft end play.

Correct.

Replace center bearing.

Timing chain noise. Improper chain tension. Adjust.
Worn and/or damaged chain. Replace.
Worn sprocket. Replace.
Worn andfor broken chain guide and/or Replace.
tension adjusting mechanism.

Camshaft and valve Improper valve clearance. Adjust.

mechanism knocking. Worn rocker bearing. Replace.
Worn rocker face. Replace.
Loose valve stem in guide. Replace guide.
Weakened valve spring. Replace.
Seized valve. Replace.

Camshaft knocking. Excessive camshaft bearing clearance. Replace.

Excessive axial play.

Worn cam gear.

Replace thrust plate.
Replace. s

Water pump knocking.

Improper shaft end play.

Broken impeller.

Replace water pump assembly.

Replace water pump assembly.

I Other mechanical troubles

Stuck valve.

Improper valve clearance. _
Insufficient clearance between valve stem
and guide.

Weakened or broken valve spring.

Seized or damaged valve stem.

Poor quality fuel.

Adjust.

Clean stem or ream guide.

Replace.
Replace or clean.

Use good fuel,
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o

Condition

Probable cause

Corrective action

Seized valve seat.

Improper valve clearance.
Weakened valve spring.
Thin valve head edge.

Narrow valve seat.

Adjust.
Replace.
Replace valve.
Reface.

Qverheating. Repair or replace.
Over speeding. Drive at proper speed.
Stuck valve guide. Repair.
Excessively worn Shortage of engine oil. Add or replace oil.-
cylinder and piston. Dirty engine oil. Clean crankcase, replace oil and oil filter
element.
Poor quality of oil. Use proper oil.
Overheating Repaj: or replace,
v Wrong assembly of piston with connecting Repair or replace.
rod.
Improper piston ring clearance. Adjust.
Broken piston ring. Replace.
Dirty air cleaner. Clean.
Mixture too rich. Adjust.
Engine over run. Drive at proper speeds,
Stuck choke valve. Clean and adjust.
Overchoking. Start correct way.
Faulty connecting Shortage of éngine oil. Add oil.
rod. Low oil pressure, Correct.
Poor quality engine oil. Use proper oil.
Rough surface of crankshaft. Grind and replace bearing,
Clogged oil passage. Clean.
Bearing wom or eccentric. Replace.
Bearing improperly assembled. Correct.
Loose bearing. Replace.
Incorrect connecting rod alignment. Repair or replace.
Faulty crankshaft Shortage of engine oil. Add or replace. |
bearing. Low oil pressure. Correct.
Poor quality engine oil. Use specified oil.
Crankshaft joufnal worn or cut-of-round. Repair.
Clogged oil passage in crankshaft. Clean.
Bearing worn or eccentric. Replace.
Bearing improperly assembled. Correct.
Eccentric crankshaft or bearing. Replace.
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SPECIAL SERVICE TOOLS

Tool number

{Kent-Moore No.) Tool name
KV30100100 Clutch aligning bar
« -
KV10105001 Engine attachment
( - )
ST0501S000 Engine stand assembly
(J26023)
(1) STO5011000 Engine stand
{J26023-2)
@ ST05012000 Base
{J26023-1)
S§T19320000 Qil filter wrench
(125664)
KV10105800 Chain stopper
(125660-B) '
SEM182
KV10104150 Crankshaft main bearing
(J25647) cap puller
{1 ST16511000 Crankshaft main bearing puller
« =)
@ ST16512001 Adapter
( - )
(® ST16701001 Adaptér
=)
S$T13030001 Piston pin press stand
(125634)
ST12070000 Valve lifter
(J25631)
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LEn

Tool number
(Kent-Moore No.)

Too!l pame

KV10103950 Valve guide reamer set
(J25618)
® ST11081000 Reamer
(325618-3) (12.2 mm (0.480 in)} dia.
@ §T11032000 Reamer )
(J25618-2) [8.0 mun (0.315 in)] dia.
® sT11320000 Drift
(J25618-1)
ST11650001 Valve seat cutter Set
« - )
-8T16610001 Pilot bushing puller
(J23907)
KV10105500 Crankshaft rear ol seal
{J2564001) drift
SEM183
EM03470000 Piston Ting compressor
« - )
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LUBRICATION CIRCUIT

Engine Lubrication System — ENGINE LUBRICATION & COOLING SYSTEMS

" "ENGINE LUBRICATION SYSTEM

SLCO21

Oil gallery in
eylinder block

By-pass passage

Intermittently
oiling portion

Qil passage

Oil strainer

4

F—

Oi! pump

Regulator valve

o

Main bearing

Qil filter

— I ]

Connecting rod

—

Relief valve

B ——

Pump drive gear

—i——

Cylinder head
oil galtery

Y

bearing Oil jet Chain tensioner Center cam bracket
Connecting rod | | Timing chain iL Rocker shaft
‘ v
- ' - Rocker arm
Piston-pin, pis- . - — -Cam_ bracket
ton and cylinder ) .
) 1 \[ 1
i e Timing chain
E Cam sTurface Camshaft bearing and front cover
A | 1 ! r !

LC-2
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'ENGINE LUBRICATION & COOLING SYSTEMS — Engine Lubrication System

OliL PUMP

REMOVAL

1. Remove distributor cap.

2. Turn 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.

Remember position of head rotor
undar ahove condition.

California models:

3. Using a new gasket,

SLC074

SLCOQ75

3. Remove oil pump body with drive
spindle assembly.

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 align punch mark of drive spindle
with hole in oil pump.

Punch mark

Qil hole

ELO09

install oil
pump and drive spindle assembly,

SLC023

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

5. Tighten bolts secunng oil pump to
front cover.

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

6. Install distributor cap.

DISASSEMBLY AND
ASSEMBLY

0Q
®
ELO32
1 Oil pump body 5 OQil pump cover
2 Quter rotor 6 Regulator valve
3 Innerrotorand 7 Regulator spring
shaft 8 Regulator cap
4 Gasket

D : il pump cover bolts
6.9-9.8Nm
{0.7-1.0kgm,

-5.1-7.2 ft-1b)

a. Always replace with a new gasket.

b. Outer rotor should be assembled so
. that the chamfered side faces to oil
. pump body.

Chamfered side

SLCO25
INSPECTION
1. Inspect the following for wear or
damage.

¢ Pump body and cover

o -Pump rotors and rotor shaft

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

Wear limit:
Rotor tip clearance @
0.20 mm (0.0079 in)
Quter rotor to
body clearance (2)
0.50 mm (0.020 in)

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

LC-3



Engine Lubrication System— ENGINE LUBRICAT|0N & COOLING SYSTEMS

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)

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

Wear limit:
Rotor side clearance
0.20 imm (0:0079 in)

SLCO027

Pump rotors -and ‘body are not
serviced separately. If pump rotors or
body are damaged or wom, replace

. pump rotor set or entire oil pump as-
sembly.

LCc4

OIL PRESSURE
REGULATOR VALVE

INSPECTION

Check valve sliding surface and
valve spring, and replace entire valve

* assembly if necessary.’

ELO76

sLCo28)

-

OIL FILTER

REMOVAL AND
INSTALLATION

When removing oil filter, use Tool.
When installing it, lightly coat oil on
oil seal and fasten it by hand.

Do not overtighten filter, or oil
leakage may occur.

OIL PRESSURE
RELIEF VALVE

INSPECTION

With oil filter removed, check valve
unit for operation. Inspect for a
cracked or broken valve. If replace-
ment is necessary, remove valve by
prying it out with a screwdriver. Instail
a new valve in place by tapping it.

=
o




ENGINE.LUBRICATION & COOLING SYSTEMS — cooling System

COOLING SYSTEM

COOLING CIRCUIT

4m Radiator to water pump

<7 Water pump to cylinder block and heater core

€M Cylinder block to cylinder head

401 Cylinder head to intake manifold

<3 Thermostat to radiator -

-+ Radiator to reservoir tank

SLCO30

Cylinder head

Radiator cap F.’_ ZZ ™™ Reservoir tank
b
A |

Radiator Thermostat -
Water pump
Cylinder block Heater Thermostat housing
]

1

Intake manifold

SLCON

WARNING:

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

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

LCS



Cooling-System -~ ENGINE LUBRICATION & COOLING .SYSTEMS

RADIATOR

REMOVAL AND
INSTALLATION

1. Drain coolant into a clean con-
tainer.

2. Remove air cleaner inlet pipe.

3. Remove air duct with bracket
after loosening clamps and screws at
portion illustrated.

4. Disconnect radiator upper and
lower hoses, and reservoir tank hose.
5. Remove radiator shroud attach-
ing screws and place radiator shroud
close to engine. (Radiator shroud can
be removed after removing radiator.)
6. On a car with automatic transmis-
sion, disconnect cooler inlet and outlet
lines from radiator.

7. Remove radiator.

8. Install radiator in the reverse se-
quence of removal and refill cooling
system with coolant to specified level,
(Refer to Section MA.)

INSPECTION
Inspect radiator cap and water
leakage using cap tester.

LC-6

1. Inspection of radiator cap.

First, check rubber seal on cap for
tears, cracks or deterioration after
cleaning it. Then, install radiator
cap on a tester. if cap does not hold or
will not release at the specified pres-
sure, replace cap.

Cap relief pressure:
88 kPa (0.9 kg/cmZ2, 13 psi)

ET012

2. Inspection of water leakage.
With radiator cap removed, apply
test pressure to radiator on a car.
If leakage is detected, repair or
replace radiator,

Leakage test pressure:
157 kPa (1.6 kg/cm2,
23 psi)

THERMOSTAT

REMOVAL AND
INSTALLATION

1. When removing, drain coolant
partially and disconnect upper radiator
hose at water outlet.

2. Install thermostat and water out-
let as illustrated,

Place upper side

Always replace

5LCO33

3 Gasket
4 Water outlet

1 Jiggle valve
2 Thermostat

INSPECTION

Inspect thermostat for the follow-
ing and replace if necessary.
1. Valve seating condition at ordi-
nary temperature. It should seat
tightly.
2. Valve opening temperature and
maximum valve lift. (Refer to SDS.)

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

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



ENGINE LUBRICATION & COOLING SYSTEMS eCooliné System

WATER PUMP

DISASSEMBLY

Water pump is made of aluminum
and its bearing outer race i3 of a press
fit type. For this reason, water pump
should not be disassembled.

@ : N-m (kg-m, {t-b)
¥ . Belt deflection mm (in)/N (kg, 1b)

(¥ M6: 3.9-9.8(04-1.0,29-7.2})
M8: 10-16{1.0-1.6,7 -12}

INSPECTION

Inspect pump assembly for the
following conditions and replace if
necessary.

1. Badly rusted or corroded body
assembly and vane,

2. Excessive end play or roughness
of bearings in operation.

-~ Pump gasket
(Always replace)

Water pump with fan
coupling

If excessive mechanical seal squeak
occurs when engine is running, use
suitable water pump seal lubricant to
prevent squeak.

Fan belt

5LC03%

TEM-COUPLING

DISASSEMBLY

The coupling is so designed that it
cannot be disassembled.

INSPECTION

" Inspect the coupling for oil leakage
or bend of bimetal, If necessary, re-
place as a pump assembly.

CcQo77
1 Bi-metal thermostat 4 Bearing
2 Slide valve $ Driving chamber for “ON"
3 Reserve chamber for “QFF” 6 Coupling part (Labyrinth)

LC-7
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Sqrw’cebﬂata and -Sp_ecihibatt'on;..—,-_.ENGl_NE L_l.,_JBRI';CATlQN: &K.C.O_OL____I_NG SYSTEMS
| SERVICE DATA AND SPECIFICATIONS

GENERAL SPECIFICATIONS RADIATOR
N 2 N
Oil pump Trochoid type Ca-p relief pressure kPa (kgfcm<, psi} BB (0.9, 13)
2 -
Oil filter Full-flow and cartridge type Leakage test pressure kPa (ka/cm?, psi) 157 (1.6, 23)
- ot
Vv apantag presear 538 -736
kPa (kgfer2, psi) (0.60-0.75.85-10.7) THERMOSTAT
Redisator Down flow, corrugated fin Standard | Frigid type [Tropical type
and tube type
Valve opening tem- _ )
Thermostat Wax type persture  9C (OF) 82{180} 88(190), | 76.50170).
‘Water pump Centritugal type Max. valve lift 8/95 8/100 8/90
— § mm/°C (in/°F) . | (0.31/203} | (0.31/212} | (0.31/194)
Tem-coupling

Fan speed (at water pump
speed 4,000 rpm}
rom/{°C (°F)

2,150/60 (140}
Less than 1,650/below 50 (122)

INSPECTION AND ADJUSTMENT

WATER PUMP

Fan beit deflection
mm {in}/N (kg, b}

8- 12 (0.31 - 0.47)/98 (10, 22)

OlL PUMP Unit: mm (in}
Standard Wear limit

Rotor tip clearance Less then- 0.20 (0.0079)

‘ ] 0.12 {0.0047) " ]

" Quter rotor-to-body 0.15 -0.21
clearance (0.0059 - 0.0083) 050 (0.197)
Hétor side clearance 004 - 0.08 :
(rotor to bottom cover) (0.0016 - 0.0031) 0.20 (0.0079)

OIL PRESSURE REGULATOR VALVE

TIGHTENING TORQUE

Free length

o {in} - 52.5 (2,067}
- Reguiator
valve | Installed length/ ’
spring load 34.8 {1.370)/77.5 -85.3
mm (in)/N (79-87,174-19.2)
{kg,.1b) -

Regulator vaive opening
pressure
kPa {kg/em2, psi)frpm

343-412
(3.5 - 4.2, 50 - 60)/3,000

Unit N-m kg-m ft-lb
Oil pump mounting bolts | 11-15 1.1-15 B-11
Olt. pump cover bolts 69-98 | 07-10 | 51:7.2
Regulator valve cap 39-49 4-5 29-36
| Water pump securing

bolt

M6 39-98 04-10 29-72

M8 10-16 1.0-16 7-12

LC8




ENGINE LUBRICATION & COOLING SYSTEMS — Trouble Diagnoses and Corrections

LUBRICATION SYSTEM

TROUBLE DIAGNOSES AND CORRECTIONS

Condition Probable cause Corrective action
Oil leakage Damaged or cracked pump body cover. chla;:e. .
Qil leakage ".fr_om gasket and oil seal. Replace.
Qil leakage from regulator valve. Tighten or replace.
Qil leakage from blind plug. Replace,
Decreased oil Lack of oil in engine oil pan. Correct.

pressure Dirty oil strainer. Clean or replace.
Damaged or wom pump rotors. Replace,
Malfunctioning regulator. Replace.
Use of poor quality engine oil. Replace.

Warning light Decreased oil pressure. Previously mentioned.

remains “on”
engine running

Oil pressure switch unserviceable.
Electrical fauli.

Replace.

Check circuit.

Noise Excessive backlash in pump rotors. Replace.
COOLING SYSTEM
Condition Probable cause Corrective action
Water leakage Damaged radiator seams. Repair.
- Leaks from heater connections or plugs. Repair.
Leak from water pump shaft seal. Replace as pump assembly. -
Leak from water temperature gauge, Tighten..
Leaks from gaskets or small cracks. Tighten or use Nissan Cooling System Sealer
- or equivalent,
Loose joints, Tighten.
Damaged cylinder head gasket. Replace.
Check engine oil for contamination and refill
as necessary.
Water leakage | Cracked cylinder block. Replace.
- Check engine oil in crankcase for mixing
with water by pulling oil level gauge.
Cracked cylinder head. Replace.
Loose cylinder head bolts, Tighten.

LC-9



Special Service Tool — ENGINE LUBRICATION & COOLING SYSTEMS

Condition

Probable cause

Corrective action

Poor circulation

Restriction in system.

Insufficient coolant.
Inoperative water pump.
Loose fan belt.

Inoperative thermostat.

Check hoses for crimps, and clear the system
of rust and sludge by Nushing radiator.

Replenish.
Replace.
Adjust. '
Replace.

Corrosion Excessive impurity in water, Use soft, clean water. (rain water is satis-
factory).

Infrequent flushing and draining of system, - Cooling systemn should be drained:and flush-
ed thoroughly at least twice a year. Perma-
nent antifreeze (Ethylene glycol base) can
be used throughout the seasons of a year.

Overheating Maifunctioning thermostat, radiator cap and Replace.

fan coupling. : : -

Radiator fin choked with mud, chaff, etc. Clean out air passage thoroughly by using air
pressure from engine side of radiator.

Incorrect ignition and valve timing. Adjust.

Dirty oil and sludge in engine. Refill.

Inoperative water pump. Réplace.

Loose fan belt. Adjust.

Restricted radiator, Flush radiator.

Inaccurate temperature gauge. Replace.

Impurity in water. Use soft, clean water.

Overcooling Malfunctioning thermostat. Reptace.

Inaccurate temperature gauge. Replace.

Noise Squeak at water pump mechanical seal. Use suitable water pump seal lubricant or

Damaged or worn water pump bearfng.

replace as pump assembly.

Replace as pump assembly.

SPECIAL SERVICE TOOL

Tool number

(Kent-Moore No.) Tool name
ST19320000 Qil filter wrench
(J25664)

SLCO36

LC-10
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Description - ENGINE FUEL

SYSTEM DIAGRAM

——— FUEL LINE
oo VACUUM LINE

——— [NPUT SIGNAL
m=acwms QUTPUT SIGNAL

DESCRIPTION

] %;ure rcgulator H ‘ I
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Injector
3

Vacuum switch (California models)
1(Switching module)

an
Fuel filter

Air induction valve

Air cleaner

At LV

Air temperature
sensor
J
Oil pressure
switch
X
Y
® o '
j ON ‘L ST
Q
Altitude sensor ‘Fuel pump zelay Ignition coil Iéﬂgcin switch Conﬁol unit

(California models)

EF-2
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EFI System Operation - ENGINE FUEL

EFl SYSTEM

The Electronic Fuel Injection (EFT)
system is used to control fue] supply
electrically, in place of the conven-
tional carburetor system,

The EFl system employs various
types of sensors to convert the engine

Various sensors

l Electrical signal

Control unit

1 Electrical signal

Injector

EFl SYSTEM OPERATION

FUEL FLOW SYSTEM

Fuel is sucked 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 manifold cyl-
inder branch from the injector.

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 in-
take manifold vacuum is always 250
kPa (2.55 kgfcm?, 36.3 psi).

EF-4

operating conditions into electronic
signals. These signals are sent to the
control unit where the optimum in-
jector open-valve time period is com-
puted according ‘to the information
stored in the memory for control of
fuel injection quantity.

For detecting engine operation

For calculating optimum fuel injection

For injecting fuel

'FEATURES

The EFI system utilizes electronic
elements such as integrated circuits
(ICs}, resistors, thermistors, etc. for
electrically controlling the amount of
fuel injected, corresponding to changes
in engine operations. Because of this
use of ‘electronic components, this
system is able to provide a quick
response to changes in operating con-
ditions, and serves to improve the
engine performance and to reduce
fuel consumption and harmful gases.

"

. Ftwl filter

H

Injector
A

n | (i
{7 T =
@- - Pressure regu.laturH

SEF033




ENGINE FUEL - £F! System Operation

AIR FLOW SYSTEM

Intake air from the air cleaner is
metered at the air flow meter, flows
through the throttle chamber and into
the intake manifold, and then flows
through each intake manifold branch
into the cylinder. Air flow during
driving is controlled by the throttle
valve located in the throttle chamber.
During idling operation, the throttle
valve is in the almost closed position,

and the air is led through the by-pass
line between air pipe and throttle
chamber. In this case, the quantity of
suction air is adjusted by means of the
idle speed adjusting screw. During
warming-up operation, the air flow is
bypassed through the air regulator to
increase engine rpm.

ELECTRICAL FLOW
SYSTEM

The suction air flow varies with the
movement of the air flow meter, and
the quantity of fuel to be injected
should be controlled correctly in cor-

Air induction valve

Idle speed .
adjusting Air cleaner
il H
Exhaust
manifold - - :.\#-_ chamber =
v.C. — =
Intake valve Air pipe Air by-pass
manifold screw
A
Y ORé ; —=—
¥/ Alr regulator X

SEF084

respondence with the present air
flow. In the EFI system, the injection
pressure -is held constant at 250 kPa
(2.55 kg/em?, 36.3 psi) and the area
of the injector nozzle hole is also con-
stant. Therefore, the fuel injection
quantity can be determined by the

injector open-valve time period. The
control unit of the EFI system deter-
mines this pulse width duration ac-
cording to information {electrical sig-
nals) from various types of sensors,
thereby controlling the fuel injection
quantity.

| =B

d

§ Throttle . . . L
H valve Vacuum switch (California models)

f ; (Switching module)

Air temperature

g sensor ]J

Air by-pass
screw

Alternator

Qil pressure
switch

Fuel pump relay

regulator

T Ignition coil
\

Altitude sensor
(California models)

‘ P
oahe |11
I [ ONpE5ST Control unit
[
e lgr’utlon switch [r

SEF085
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EFI System Operation — ENGINE FUEL

'SIGNALS FOR CONTROL
UNIT

An electrical signal from each sen-
sor is introduced into the control unit

for computation. The apen-valve time
period of the injector is controlled by

the duration of the pulse computed in
the control unit,

Temperature of cooling
water

WATER TEMPERATURE
SENSOR

Opening of o| THROTTLE VLAVE
throttie valve 1 SWITCH
- ” 'IGNTTION COIL
Engine tpm NEGATIVE
TERMINAL

Quantity of
intake.air

.

AIR TEMPERATURE Temperature
SENSOR of intake air
IGNITION SWITCH Starting
“START" position operation

Intake manifold
VACUUM SWI'I‘CH*F— vacuum |

(California models)

ALTITUDE SENSOR

Atmospheric
pressure

INJECTOR

(California models)

SEF169

INDEPENDENT SIGNALS OF
CONTROL UNIT

Fuel pump operation

IGNITION SWITCH
“START™

IGNITION SWITCH
“G”

¥

ENGINE REVOLUTION

ALTERNATOR
“L” TERMINAL

OIL PRESSURE
SWITCH

FUEL PUMP RELAY- 2

FUEL PUMP RELAY -1

FUEL PUMP I

EF371A]

EF-6

o When starting the engine, the fuel

pump is operated by the current
supplied through fuel pump relays.
-2 'and -1. After the engine starts,
the fuel pump continues to operate
using current supplied from fuel
pump relay-2 monitoring the en-
gine revolution and fuel pump re-
lay-1.
If the engine stalls for some reason,
fuel pump relay-2- receives the “en-
gine stall” signal, and stops feeding
current, thereby stopping the opera-
tion of the fuel pump.

o Rotation of the engine is detected

by monitoring both the generation
of the alternator and the engine oil
pressure. Because of this dual moni-
toring system, fuel pump operation
can be assured during engine rota-
tion, even if one of these monitor
units should fail.
If the engine stalls completely due
to a malfunction, the supply of fuel
is stopped at once; this system im-
proves safety in case of engine mal-
function.



ENGINE FUEL - Fuef Injection Control

FUEL INJECTION CONTROL .

FUEL INJECTION TIMING

Crank angle
Cy]j%\ 0° 120°  240°  360°  480° 600° 720°  840°
& vz
%
it z
: & 9 v 2 )
7 g
3
7 57 ’
s 7 )
. s
:2 Start of injection 7} Ignition point Intake valve opens
SEFO086

The engine has a repetitive four-
stroke cycle: suction - compression ~>
"combustion '~ exhaust. Fuel injection
is made just prior to the beginning of
the suction stroke in each cylinder.
However, this situation is not the
same for the EFI system.

The fuel injectors are electrically
connected, in parallel, in the control
unit. All injectors receive the injection
signal from the control unit simul-
" taneously. Therefore, injection is made
independently of the engine stroke
cycle (suction, compression, combus-
tion, and exhaust). In the four-cylin-
der engine, injection is made once
after receiving the ignition signal from
the ignition coil two times.

The required fuel quantity is at-
tained after fuel injection is made
twice during one stroke cycle (suction,
compression, combustion, exhaust). In
other words, one injection of fuel
provides only half the fuel quantity
necessary for operation of one stroke
cycle of the engine.

Fuel in this EF1 system is not in-
jected directly into the cylinder, but
is injected into the outside portion of
the intake wvalve. Therefore, the air-
fuel mixture is sucked into the cylin-
der when the intake valve opens to
start the suction -stroke. In other
strokes, the air-fuel mixture is kept
outside the intake valve.

FUEL INJECTION
QUANTITY

The fuel injection quantity is the
sum of the “basic injection quantity”
which is the basis of the injection
quantity and the “enrichment” that is
used to cormrect the basic injection
quantity in correspondence with the
various conditions.

.|=l'.lel . .Ba?m:_ Enrich-

injection | = |injection | +
. . ment

quantity guantity
BASIC INJECTION
QUANTITY

The “engine rpm” information
and “load state” information are

created by two signals which pro-
vide for the rotation of the engine.
One of these two signals is sent out
from the ignition coil that detects the
engine rpms. The other one is the
signal sent from the air flow meter
which meonitors the suction air quan-
tity. The injection quantity deter-
mined by these signals is called the
“basic injection quantity.”

ENRICHMENT
The basic injection quantity is used

as the basis for providing engine rota-
tion, but the injector is not controlled
by this factor alone. For example, the
fuel should be enriched when starting
the engine or in the full-throttle posi-
tion. For providing this enrichment,
the control unit computes the quan-
tity of fuel to be added to the basic
injection quantity by using signals
sent from each sensor. It causes the
total quantity of fue! to be injected.

"‘Wa’rm-up” enrichment

Fuel is increased according to the
cooling water temperature monitored
by the water temperature sensor. This
enrichment is zero when the cooling
water temperature is above 40 to 60°C
(104 to 140°F). _

Enrichment- ratio is changed by
“ON" or “OFF” of idle contact.

"Intake air temperature”
enrichment

Fuel injection is increased accord-
ing to the intake air temperature moni-
tored by the air temperature sensor.
This enrichment is zero when the
intake air temperature is abave 40°C
(104°F).

“Cold start” enrichment

" *“Cold start” enrichment providedes
improved starting ability in cold
weather, with the ignition switch on
“START" during the cranking opera-
tion and when the water temperature
is lower than 40°C (104°F). The
elapsed time and amount of this en-
richment is determined by the water
temperature and cranking speed.

"Start” enrichment

When the ignition switch is in the
“START” position -during cranking
operation, a constant amount of fuel
is increased irrespective of the cooling
water temperature.

When *“Cold start” enrichment
reaches zero, this “START” enrich-
ment will then occur.

EF-7
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Cold start

EXAMPLE OF FUEL INJECTION QUANTITY

Intake air temperature at 0°C (32°F) (constant) and water temperature rises from 0°C (32°F)

Ignition switch

“COLD
START™
enrichment

“AFTER START" enrichment
ignition switch ] .
Waler temperature sensor “FULL” enrichment

(Throttle valve switch or

vacuum ywitch)

“AFTER IDLE" enrichment
Thrbttle valve switch
Water temperature sensor

“1DLE" enrichment

Throttle vaive switch

WA

- ‘Water temperature

ensor

“INTAKE AIR TEMPERATURE" enrichment
AV EE BN A A

Ait temperature sensor

///"

Busic fuel injection

1
1 ntit
Air flow meter I quantity
Ignition coil 1
1
]
1
Vehicle condition Cranking Idling e | e | constantspoed ivin
Ignition switch “START" “ON"
.  TPFULE_ ] .
Throttle valve switch “IDLE" contact ON OFF THROTTLE"| OFF
N contact ON _
Vacuum switch -
(California models) OFF ON OFF
- ; T T T T T
Water temperature 0°C (32°F)  20°C (68°F)  40°C (104°F) 60°C (140°F) 80°C (176°F) BO°C (176°F) (Constant)
— 1 L L L i

Intake air temperature

0°C (32°F) (Conatant)

Hot restart

*: On Q.li!orp.'n models, the “Full”” enrichment is activated when the vacuum switch is “ON™ o1 when Ih:c “Full” throttle contact is “ON".

_____ Intake air temperature at 15°C (59°F) (constant) and water temperature rises from 60°C (140°F)

“AFTER START" enrichment
[lgnitinn switch

Watel temperature sensur

“INTAKE AIR TEMPERATURE" enrichment
“FULL" entichment (Throttle valve switch or

lgnition switch

/ / // ;?S&';NG vacuum switch)
“START” TEMFPERA- —— . -
oo TURE" XL L

Waler iemperature
seRsor

4

]
I
]
! '
! '
Throttle valve switch AL LRI T : :
Air temperature sen3or 7 “IDLE" enrichment ! i
- 1 : 1 Busic fuel injection quantity
: ! i |
'
Air Mow meter : ' : :
Ignition coil t : ) \
: ' | '
i . ]
Vehicle condition Cranking Idling :::;:: Full throttle Constant-speed driving
Ignition switch “START"” “ON"
FFOLL ]
Throttle vilve switch “IDLE™ conlact ON OFF 3‘:‘33-51&5 OFF
V:c\_:um‘ _!witch OFF ‘ ON* OFF
{Californiaz models)

Water lemperaiure

L] L]
£0°C (140°F) 80°C (176°F)
1 A

80°C 3 76°F) (Constant)

Intake air temperature

15°C (59°F) (Constant}

*: On California models, the “Full™ enrichment is activated when the vacuum switch is “ON" or when the “Full” throttle contact is “ON™..

SEF344
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ENGINE FUEL - Fuel Injection Control

“After start” enrichment

When the ignition switch is turned
from the “START” to “ON” position
after cranking operation, the “start”
or “cold start” enrichment becomes
zero. The “after start” enrichment is
provided to compensate for this
sudden decrease in fuel quantity. The
“after start” enrichment decreases
gradually as time passes, finally be-
coming zero, and is determined by
cooling water temperature.

“idle” enrichment
When the engine is idling, that is,

when the accelerator pedal is not

-depressed, the throttle valve switch

idle contact is *“ON” to provide ad-
ditional fuel injection.

“After idle"” enrichment

The “after idle” enrichment pro-
vides smooth acceleration when the ac-
celerator pedal is depressed to start the
vehicle.

The “after idle” enrichment de-
creases gradually as time passes, finally
becoming zero, and is determined by
cooling water temperature,

ENRICHMENT SIGNAL AND SIGNAL SOURCE CHART

“Full” enrichment

The “full” enrichment provides
smooth full throttle driving perform-
ance.

California models:

The “full” enrichment is activated
when the intake manifold vacuum is
below 21.3 kPa (160 mmHg, 6.30
inHg) or when the throttle valve open-
ing is more than 45°.

Non-California models:

The “full” enrichment is activated
when the throttle valve opening is
more than 45°,

Sensor & Throttle valve switch .
switch Water Air - ‘Zi;‘::;n Ignition Igl;:)tillon
tempera- tempers- Idle Full (Californi switch tive Remarks
" Fuel ture sensor | ture sensor throttle ol | wgrTART” negat
enrichment contact contact models) terminal
Cold start o o o
- Start o
: ' .o *1: Ignition switch
o o'l
Aftgr start “START” — “ON"
. Idle o} !
. *2: Idle contact
After idle o o*2
“ON” — “OFF“
Full o} e}
Warm-up G o}
Intake air o
temperature v

EF9
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" FUEL SHUT-OFF
Fuel shut-off is accomplished dur-

not require fuel,

The graph below shows the fuel

ing deceleration when the engine does thut off range.
Automatic transmission models Manual tmnsmissipn models
3,000 3,000 ®
g 2,600 . 2,600
3 ® E
g 2,200 3 2,200
£ =3
’ o
=
& 1,800 4 §  1.8004
® £
1,400 4 1,400
1,000 - © 1,000 o

Cooling water temperature

Fuel is shut off; and fuel is

Deceleration from zone “B™ . .. "
‘ . injected again in zone *'C™,

Deceleration from zone “B1™

Cooling water fempcrature 2 T
1];ltgsl'fc (176°F) at 80°C (176°F)
ati wan Fuel is shut off; and fuel is . g Fuel is shut off; and fuel is
Deceleration from.zone “A | injected again in zone “C". _ Pecelg\n_ltmn from zone “A injected again in zone “C".
Fuad is shut off; and fuel is

injected rgain in zone "C"_.

Deceleration from zone “C™ Fuel is not shut off.

Deceleration from zone “B2*

Fuel is not shut off,

" Engine rpm increased in order

of “C”, “B”, and “A™. Fuel is not shut off in zones

Deceleration from zone *“C™

Fuel is not shut off.

(Idle switch ON, downhili C .and B, in zone “A”, Engine rpm inaens?d in ?fdf Fud is not shut off in zones
dIlVlng etc) fuel ts shut off. of ucn’ uan’ “B1” and “A™. “C™ “B2" and “B1™ in
g?‘l;sgwg::)om downhill zone “A", fuel is shut off,
SEF095

ALTITUDE COMPENSATION
(California models)

The density of air becomes thin
in proportion to the altitude, so that
the air fuel ratio- becomes richer at
high altitude,

The altitude compensator is a
device to correct air-fuel mixture to
an aptimurmn ratio automatically.

EF-10
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EFl SYSTEM COMPONENT PARTS CONSTRUCTION

FUEL FLOW SYSTEM

FUEL PUMP

AND. FUNCTION

+———Normal flow

" a~ === =Relief valve actuated
‘due to clogged discharge

Fuel pump relay-1 Fuel pump

Qutlet
Ignition
switch

®—
QOil pressure switch

Tt | ?

Fuel pump relay-2 H
Alternator

- line . -
. Normal switch position
Relief valve Check valve When engine | When engine is
\ + is stopped in operation
3 v Alternator
X . L7 rerminal
Inlet % —_— ON orr
: Qil pressure
[——- switch
; L
- ICN.SW. oil Fuel Fuel Fuel
i l——-——_ position Altemator presfure pump pump pump
- relay -1 | relay -2
Pump start | Nt No ON 1| Actuate
\ “ - generate pressure
Motor ON Generate | Normal | ON 1 Aciuate
. ON Failure Normal | ON 1 Actuste
ON Generate Failure ON 1 Actuate
. . Not
. _ O?J Failure Failure OFF 11 actuate '
i : Not No Not :
SEF096 ort pEncTate pressure QFF ! tuate

. The fuel pump employs a wet type
construction where a vane pump with
roller is directly coupled to a motor
filled. with fuel. This construction pro-
vides superior coupling characteristics
between the pump and motor, and
greater safety in case of fire.

X Roller

In the vane pump, the roller is
pushed outward by centrifugal force
when the pump rotates, and is pressed

‘against the outer wall, This rotary

portion and surrcunding wall are not
coaxial, and pumping is performed
by the change in clearance between
the wall and the rotary portion. Thus,
when the clearance is large, fuel is
sucked in; when it decreases, fuel is

" discharged.

The relief valve in the pump is
designed to open when the pressure in
the fuel line rises over 294 to 441 kPa
(3.0 to 4.5 kgfem?, 43 to 64 psi) due
to malfunction in the pressure system.

The check -valve prevents abrupt

drop of pressure in the fuel pipe when
stopping the engine.

Operation
When the ignition switch is turned

to the “START” position for cranking
operation, the fuel pump is actuated
irrespective of the conditions of the
alternator and the engine oil pressure
switch.

After starting the engine (the igni-
tion switch is “ON”), the alternator
operates and the engine oil pressure
switch is open through rotation of the
engine, thereby actuating the fuel
pump. '

If the alternator stops and the en-
gine oil pressure decreases for some re-
ason, the fuel pump relay-2 contact is
tummed to “II”, and the fuel pump
relay-1 is tumed “OFF”. Then the fuel
pump is stopped, through the ignition
switch remains in the “ON” position.
In this. manner, fuel supply is cut off
for safety purposes when the engine
accidentally stops during driving.

EF-11
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FUEL DAMPER ‘ )

Air chamber

i

SEF097

The fuel damper is provided to

‘suppress pulsation in fuel flow dis-

charged from the fuel pump. No ad-
justment is allowed 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 for suppressing pul-

sation,

FUEL FILTER

‘¢ Fueloutlet

% Fuel inlet
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.

INJECTOR
The injector receives the pulse

signal from the control unit, and in-

jects the fuel toward the intake valve
in the cylinder head.
The injector operates on the

EF-12

"solenmd valve pnnmple. When a
driving pulse 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
applied from the control unit.

1 Injector lower rubber insulator
2 Injector lower holder

3 Injector upper rubber insulator
4 Injector upper holder

5 Injector

Rettrn spring

Filter

T,

x-mx“x
'n.uu

]

-‘_

SEF098

PRESSURE REGULATOR

To intake manifold

Valve

SEF100

The pressure regulator controls the
pressure of fuel so that a pressure
difference of 250 kPa (2.55 kgfem?,
36.3 psi) can be maintained between
the fuel pressure and intake manifold
vaceum. 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
differential - pressure constant causing
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.

kP2 (kg/cm?, pxi)
196
2.0 Fuel pressure
o f 28) :
2| 58 250 kPa (2.55 kgfem?,
g 407 366ps) ,
3 ) : lmosphenc ’
& o Tessure Time
S _og} ; Full Manifold |
(-1.0, ldllng throttle  vucpum |
L)
EF258A
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AIR FLOW SYSTEM
AIR FLOW METER

Helical spring

From ait cleaner

By-pass port

Air temperature scnsor—/

Damper chamber

Damper plate

To intake manifold

Potentiometer

Ug

4

Air temperature sensor

Terminal number

e

To EFI harness

Potentiometer

EF441A

The air flow meter measures the
quantity of intake air, and sends a
signal to the control unit so that the
base pulse width can be determined
for correct fuel injection by the injec-
tor. 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 is
electronically monitored to count the
air flow rate. T

More specifically, the angle of rota-
tion of the flap is monitored by a
potentiometer provided inside as a
potential difference U. When the flap
deflects along with a change in the
intake air flow rate, the terminal 7)
mounted to the flap shaft slides on
the variable resistor R from R1 to R9,
causing the voltage across terminals
@2 and @ to change.

A constant voltage Ug (battery
voltage) is applied across terminals §)
and @9 . Then the air flow rate is
converted into the voltage ratio signal
UfUg, which in tum is sent to the

control unit for computation.

The flap is able to rotate to an
angle where an equilibrium between
the air flow pressure and the return
“torque of the coil spring can be main-
tained. The damper chamber and
damper plate are provided as a damper
for the flap so that the flap will not be

disturbed by pulsation in manifold

vacuum during operation.

The damper plate is interlinked
with the flap, and as the flap rotates,
the compensating plate rotates in the
damper chamber keeping a very small
clearance between the chamber wall.

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 cin be
provided correctly.

The air passage is provided with the
air temperature sensor, and the by-pass
port has the air by-pass screw which
regulates the idle mixture ratio.

AIR REGULATOR _

Air outlet

Shutter
Air inlet Sleéve

- _.Airoutlet
Heater

o ‘ oll m

_ Electric /
Bimetal terminal”’

SEF101

The air regulator bypasses the
throttle valve to control the quantity '

EF-13
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‘of air for’increasing the engine idling

speed when starting the engine at 2 bi-
metal temperature of below 80°C
(176°F).

A bimetal and a heater are built in-
to the air regulator. When the ignition
switch is turned to the “START” posi-
tion or engine running, electric current
flows through the héater, and the bi-
metal, as it is heatéd by the heater,
begins to move and closes the air pas-
sage in a few minutes. The air passage
remains closed until the engine is stop-
ped and the bimetal temperature drops
‘to below 80°C (176°F).

LA.S. UNIT (idle speed
adjusting screw unit)

Throttle valve remains closed dur-
ing engine idling, and the air required
for idling, passes through by-pass line

between air.pige and throttle chamber. .

Idle adjustment is made by the idle

speed adjusting screw at the LAS.

unit.

AIR PIPE

The air pipe, located on the line be-
tween the air flow meter and the
throttle chamber prevents the pulsat-
ing of the intake air.

THROTTLE CHAMBER

The throttle chamber, located be-
tween the air flow meter and the in-
take manifold, is equipped with a
valves. This valve controls the intake
gir flow in response to accelerator
pedal movement.

The air passage is a two-barrel type
which consists of a primary side and a
secondary side. A venturi is provided
on the primary side.

When the opening angle of the
primary throttle valve reaches 35°, the
secondary ‘throttle valve will be
opened by a linkage which is connect-
ed to the primary throttle valve, i

The rotary shaft of the primary
throttle wvalve is connected to the
throttle valve switch.

EF-14

Characteristics curve

o
(=]

3(1,412)
32(1130)

(7]
[=]

(1,059)

21.5 (759}

3
s 83
A

_ 16.5 (583)
g 69 ) 2.5 (88)
ol Ny
20 0 20 40 60 80
(—4) (32) (63) (104) (140) (176)
Temperature °c (°F)

Initial bimetal temperature: 20°C (68°F)

Air flow of air regulator m3/hr (cu. ft/hr) Air flow of air regulatar m3/hr (cu. ft/hr)

30
(1,059
20
(706)
10
1 5.0(177
. (353) amn 2.5 (8.8)
— S B 2 Shutter
2 . 4 6 8 10 3 Heater
* Time (minute) SEF102
Idle speed
adjusting fcrew
Intake manifold
Throttle chamber :
/ : -Air cleaner
Air pipe : ’D
: _ (o k=
YAII duct 6" _
== =
- Air flow meter.
SEF106

Throttle valve switch

valve* SEF103

~—1 To I.A.S. unit
o | Primary throttle valve

Secondary throitle vatve

1]

_I—__/v——l SEF104
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DASH POT (Automatic
transmisslon models)

The dash pot is attached to the
throttle chamber. The dash pot pre-
venis the throttle valve from closing
abruptly, and thus stalls the engine.
The throttle valve will gradually re-
turn to the idle opening position
during deceleration. ‘ :

ELECTRICAL SIGNAL
SYSTEM

WATER TEMPERATURE
!'!ENSOR
The water temperature sensor, built”

into the thermostat housing, monitors
change in cooling water temperature
and transmits a signal for the, fuel
enrichment to change the pulse dura-
tion 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
water 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 the air
temperature rise.

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.

SEF105

Air temperature
sensor
SEF107

WATER TEMPERATURE
SENSOR
CHARACTERISTICS CURVE
%
' 30
20 O o
\ 7.0 - 11.4 k2 at ~10°C (14°F)
104—1h
AN
AIR TEMPERATURE . D oxe at 20°C
SENSOR -2, a 5
g 3 AN [ 68°P)]
- g 2 NJ0.68- L.o0ka |
21 ,at 50°C (122°F)
06 N
. 0.4 — : _
0.3
0.2 g
0.1
0.08
0.06

30 -20 0 20 40. 60 80 ,
(-22)(-4)(32) (68) (104)(140)(176)

. Temperatare °C (°F)

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
“idle”, “warm-up” and “after idle” en-
richment, 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 45 degree
opening of .the throttle valve). The
contact is open while the throttle valve
is at any other position.

The full contact compensates for
“full” enrichment.

=

Tlﬁottle va;lv_e_s‘\_vltc}'l P

Idle

contact

Full throttle
contact

SEF108
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VACUUM SWITCH
(Californla models)

The vacuum switch compensates
for the “full” enrichment by controll-
ing the intake manifold vacuum. This
switch consists of a vacuum diaphragm
and a microswitch.

When the intake manifold vacuum

lowers during acceleration, the tension
of the spring will push the diaphragm
back and open the contact of the
microswitch. This will cavse the
switching module to transmit an “QON"
signal to the controt unit. g

ALTITUDE SENSOR
. {California models)

This altitude sensor is a device to
obtain the eleciric signal in proportion
to altitude for the electronic control
unit.

This altitude sensor is composed of
the bellows, the magnet and the mag-
neto-resistance element. At high alti-
tude, the bellows extends and changes
the position of the magnet installed
at the tip of bellows. The magneto-
resistance element senses the position
of the magnet and transforms to the
electric signal.

The electric signal from the altitude

sensor is transmitted to the electronic B

control unit and the injection duration
of the injectors is determined to ob-

tain the optimum air-fue] ratio by the

electronic control unit.

CONTROL UNIT

The control unit is connected to
the EFI harness by means of a multi-
connector, and the EFI harpess is
connected to othér sensors.

The essential role of the control

unit is to generate a pulse. _Upon',

receiving an electrical signal from each
sensor, the control unit generates a
pulse whose duration (injector open-

EF-16

Switching charactaristics
Terminal (B)- @)
ON |[-———-
|
QFF

———— ~21.3 kP2  —-

(~160 mmHg, 6.30 inHg)

Vacuum
decrease

Vacuum
increase

Battery

B 0O—{
@—

To control
unit ®__

Intake
manifold
vacuum

wp

‘N sesy

(Switching module)

Micro switch

SEF277

Bellows
- To
control unit
| @
Magnet 3 Battery ()
Magneto resistance element SEF113

Characteristics curve

U 3 Bt .
O T
g :
E; i
5 261 ' ;
5 i .
(&) i :
Altiude 500 1,800
m (ft) (1,641) (5,906)
[Atmospheric
pressure:
kPa 95.4 814
{mmHg, (716, (611,
inHg)] 28.2) “.n
SEF275

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 umnit
reliability.
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DROPPING RESISTOR

The dropping resistor is used to
lower the source voltage to a level
suitable for the injector.

The dropping resistor is connected
in series with the injector. It reduces
the source voltage to approximately
1/4 of the source voltage. These, resis- I
tors protect the injectors from alterna-
tor voltage surges and from the effects ‘ [j [l] [] Ij Power source
of other components in the vehicle’s i .
electrical system. Electric
terminal

Resistor

SEF114

RELA
Y Battery Dropping
EFl relay  Fusible link resistor Injector

The EFI relay serves to activate the © & vV +_+ T

electronic fuel injection system —
through the ignition switch. TV _J_ Control unit

{ (E ;)S E F I relay -
IG

Fuel pump relay - .
p p y -1 and -2 Ignition switch

Thé fuel pump relay serves to ac- SEF115
tivate the fuel pump. For operation of
the fuel pump, refer to Fuel Pump.
EFl HARNESS — Controlugif
. . — Y R
One wiring hamess is used to con- S Vacoum {Altitude

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, and rups to the engine compart-
ment. The hamess runs to various
units: the air flow meter, throttle
valve switch, vacuum switch, air regu-
lator, altitude sensor, water tempera-
ture sensor, dropping resistor and in-
jector, etc.

Battery supplies power to injector U7 Dropping resistor
and control unit through fusible link 4 Airl flow mle'te',

. . ’ ] —
designed especially for EFL. _ %—’—‘ Main harness

SEF116
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'ENGINE FUEL — Removal and Installation

.- - REMOVAL AND INSTALLATION

‘

INJECTOR AND
FUEL PIPE A

1. Follow, the procedure below to
reduce fuel pressure to zero. B

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

y

(1) Start the engine. :
(2) Disconnect the harness connéctor
of fuel pump relay-2 while the engine
is running.

Relay bracket

SEF131

(3) After the engine stalls,-crank the
engine fwo or three times. ™

(4) Turn the ignition switch-“OFF”
(5) Reconnect the haméess connector
of fuel pump relay-2. '

If the engine will .'not,s'ta_rt, remove
fuel pump relay-2 harness oorin‘e.c'tér
and crank the engine for, about 5 sec-
conds. ' C -
Then turn the .ignition. switch
“OFF", L
2. Remove or disconnect the follow-
ing parts and connectors. '
® Accelerator wire.
¢ Injector harness connector. ,
e V.C. valve hose and air regulator

hoses. :

e Air regulator and its hainess 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.

5. Remove bolts seciring fuel pipe
and pressure regulator.

SEF119

6. Remove screws securing fuel injec-
tors.

7. Remove- fuel pipe assembly, by
pulling out fuel pipe, injector and
pressure regulator as an assembly.

8. Unfasten hose clamp on fuel in-
jectoi and remove fuel injector from
fuel pipe.

Place a rag under injector when dis-
connecting fuel pipe to prevent splash
ing of fuel. : -

SEF099

1 Injector lower rubber insulator
2 Injector lower holder

3 Injector upper rubber insulator
4 Injector upper holder

5 . Injector

9. To install injector and fuel pipe,
reverse the order of removal.

a. When installing injector, check that
there are no scratches or zhrasion 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:

Removal

Braided reinforcement
Soldering iron - \

] R
R

Socket 20 mm (0.79 in)

EF551

EF-19



Removal and Instafiation ~ENGINE. FUEL

1. On injector rubber hose, measure
off 2 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.

CAUTICN:

a. Be careful not to damage socket,
plastic connector, etc. with solder-
ing iron. .

k. Never place injector in a vise when
disconnecting rubber hoss,

2. Remove pressure regulator from
fuel pipe assembly.

3. To install pressure regulator, re-
verse the order of removal,

For instellation of fuel hoss, refer
to Fuel Hose.

AIR REGULATOR

3. Then pull rubber hose out with
hand.

Installation .

1. Clean exterior of injector tail
piece.

2. Wet inside of new rubber hose

with fieél.

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 ceonnecting fuel hose
to injector, check connection for fuel
leakage.

PRESSURE
REGULATOR

1. Disconnect ground cable from
battery.

2. Unfasten clamp on each side of

" hose, and disconnect hose.

3. Remove setscrews, and remove
air regulator.

4, Disconnect
from air regulator.
5. To install air regulator, reverse
the order of removal,

elgctric connector

WATER
TEMPERATURE
SENSOR

Fuel pipe assembly

& l'g

Pressure

regulator

SEF122

temperature

BENSOL i N
]
( SEF124

E

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.

EF-20

1. Disconnect battery ground cable. .
2. Remove radiator cap. Drain’
coolant by opening drain plug.

CAUTION:

The ‘coolant should not be drained
until it has cooled off completely.
Otherwise, burns may be incurred.

3. Remove air pipe to facilitate re-
moval of water temperature sensor.

4. Disconnect water temperature
sensor harness connector and thén re-
move water temperature sensor by
turning it counterclockwise.

5. To install water temperature sen-
sor, reverse the order of removal.

Be sure to install copper washer
when installing water temperaturs
sensor.

THROTTLE VALVE.
SWITCH |

1. Disconnect battery ground cable.

2. Disconnect throttle valve switch

harness conpector.

3. Remove screws securing throttle

valve switch to throttle chamber,

4. "Slowly pull throttle valve switch

toward you.

5. To install throttle valve switch,

reverse the-order of removal.

6. After installation, adjust position

of throttle valve switch. - ‘
Refer to Throttle Valve Swiich,

under the heading Component Parts

Inspection.

THROTTLE
CHAMBER

1. Disconnect battery ground cable.
2. Remove hoses, tube and air duct
from throttle chamber. :
3. Disconnect throttle valve switch
harness connector.

4, Remove accelerator wire from
throttle lever.

5. Remove bolts securing throttle
chamber to intake manifold. The
throttle chamber can be removed.



ENGINE FUEL- Rémoval and Installation

6. 'To install throttle chamber, re-
verse the order of removal,

Gasket should be replaced by new
one each time tha throttle chamber is
removed.

@: N-m (kg-m, ft-ib)
18-22(18-2.2,13 - 16}

SEF126

Do not adjust throttle valve stopper
screw as it is properly adjusted at
factory.

Throttle valve
stopper screw

Thro:ctlve lever
/j J

SEF127

‘Iﬁi—:igﬁ[%""m /|
1
Sy

/!\ .‘

Dash pot

Throttte
chamber

SEF142

1. Remove throttle chamber.
Refer to throttle chamber for re-
moval.

2. Remove dash pot from throttle
chamber.

3. To install dash pot, reverse the
order of removal.

4. After installation, adjust dash pot
touch speed. Refer to Dash Pot, under
the heading of Component Parts
Inspection.

VACUUM SWITCH

SEF141

1. Disconnect battery ground cable.
2. Disconnect vacuum hose and har-
ness connector from vacuum switch.

3. Remove vacuum switch from
bracket.

4. To install vacuum switch, reverse
the order of removal.

ALTITUDE SENSOR

S5EF323

Left side dash pane!

1. Disconnect ground cable from

“battery.

2. Remove control unit.

Refer to Control Unit for removal.
3. Remove altitude sensor attaching
bolts,
4. Disconnect harness
from altitude sensor.

connector

|/

5. To install altitude sensor, reverse
the order of removal.

DROPPING
RESISTOR

{ Dropping resistor
Air cleaner bracket

O

SEF128

1. Disconnect ground cable from
battery.

2. Remove air cleaner and air flow
meter as an assembly. Refer to Air
Cleaner for removal.

3. Disconnect harness
from dropping resistor.

4. Remove dropping resistor attach-
ing screw.

5. To install dropping resistor, re-
verse the order of removal.

connector

CONTROL UNIT

The control unit is mounted on the
left side dash panel.

SEF129

1. Turn ignition switch “OFF" and
then disconnect ground cable from
battery.

EF-21
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CAUTION:

Before disconnecting EFE harness at
35-pin connector, be sure to turn
ignition switch “0FF” and then dis-
connect ground cable from battery to
prevent control unit from heing dam-
aged.

2. Remove L.H. dash side finisher.

3. Pull lock lever back, and discon-
nect 35-pin connector from control
unit.

4. Remove bolt which secures con-
“trol unit to L.H. dash side. panel,.and
remove control unit.

5. To install control unit, reverse the
order of removal.

CAUTION:

-.When inserting 35-pin_connector into
control unit, be careful not to bend or
break terminals.

RELAY

The relays are installed on the relay
bracket,

Inside relay bracket

SEF131

1. Disconnect batte'ry"ground"céble ’

and remove relay bracket.

2. Disconnect harness connector.

3. Remove relay from relay bracket.
4. To install relay, reverse the order
of removal.

AIR CLEANER

SEF132

- 1. Disconnect ' ground cable from

battery.

2. Disconnect air ducts and hoses
connecting air cleaner and air flow
meter. h

3. Remove I.AS. unit from air
cleaner.

4. Remove bolts securing air cleaner
to air cleaner bracket, and detach air
cleaner with air flow meter as an as-
sembly.

5. Disconnect air flow meter harness
connector. o

6. Remove air flow meter from air
cleaner. Refer to Air Flow Meter for
removal,

7. To install air cleaner, reverse the
order of removal.

AIR FLOW METER

1. Disconnect battery ground cable.

2. Disconnect air ducts and hoses
connecting air cleaner and air flow
meter.

3. Remove air cleaner cover.

4, Remove bolts securing air flow
meter. :

5. Disconnect harness connector,
and remove air flow meter.

6. To install air flow meter, reverse
the order of removal,

AIR TEMPERATURE
SENSOR

The air temperature sensor is built

into the air flow meter and cannot be

removed as a single unit. When replace-
ment of air temperature sensor is
necessary, the entire air flow meter
assembly should be replaced.

FUEL FILTER

1. Rediice fuel line préssure to zero.
Refer to item 1, under the heading
Injector and Fuel Pipe.

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

Be careful not to spill fuel over en-
gine compartment, Place a rag to ab-
sorb fuel.

3. Remove fuel filter.

.4. To install fuel ﬁlter_,_ reverse t_hc

order of removal.
5. For installation of fuel hose, refer
to Fuel Hose.
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FUEL PUMP AND
FUEL DAMPER

1. Disconnect ground cable from
battery. .
2. Reduce fuel line pressure to zero.
Refer to item 1, under the heading In-
jector and Fuel Pipe. )

3. Raise the rear portion of car with
a jack, and block wheels.

4. Temporarily clamp hose between
fue} tank and fuel pump.

5. Unfasten clamps and the suction
side of fuel! pump and outlet side of
fuel damper, and disconnect fuel
hoses.:

"Bo sure to receive fuel inta a suit-
able container.

~ ¢. Tighten high pressure rubber hose

clamp so that clamp end-is 3 mm
(0.12 in) from hase end or screw
position (wider than other portions
of clamp) is flush with hose end.

Tightening torgue specifications are
the same for all rubber hose clamps.

SEF138
®: Clamps
10-15Nm

{0.10 - 0.15 kg-m, 0.7 - 1.1 ft-lb}

Fuel pﬁffi
bracket

.= =—~3mm (0.12 in)

L

EF336A

d. When tightening hose clamp, ensure
that screw does not come into
contact with adjacent parts.

Insert high pressure fuel hoses into
their proper positions as instructed
below. :

Type (& : Insert rubber hose until its
end contacts unit. '

Type-®): 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.

. /. T~ _SEF135

6. Disconnect fuel pump harness
connector, '

7. Remove bolts which secure fuel
pump bracket to body, and remove
fuel pump and fuel damper as an as-
sembly from bracket.

8. Fuel pump and fuel damper can
.be removed.

9. To install fuel pump and fuel
damper, reverse the order of removal.
10. For instaltation of fuel hose, refer
to Fuel Hose. ’

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 foliow-
ing.

CAUTION: ‘

a. Do not reuse fuel hose clamps after
loosening.

b. Clean dust and dirt from parts with
compressed air when assembling.

-To fuel tank From fuel tank

Fuel filter

Fuel pump

Fue!l pipe -
assembly

Injector

SEF139
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ELECTRICAL SYSTEM INSPECTION

DESCRIPTION

Electrical system inspection can be
performed by using the EFT ANA-
LYZER {J:25400).

CAUTION:

When checking the efectrical system
with EFl ANALYZER, be sure to use
the proper adapter harness.

I the analyzer is not available, use
the following procedures.

PREPARATIONS FOR
INSPECTION

' VEHICLE PREPARATIONS

1. Tumn ignition switch to “QFF”
position.

CAUTION:

Before disconnecting and connecting
-electrical connectors, ensure that igni-
tion switch is in the “OFF" position.

2. Disconnect battery ground cable.
3. Disconnect lead wire from “S”
terminal of starter motor.

4. Disconnect vacuum switch harness

* connector. (California models)
5. Arrange so that air flow meter
flap can be pushed manually from air
cleaner side. '
6. Disconnect 35-pin EFI hamess
connector from control unit.

CAUTION:

a. Before disconnecting EF1 harness at
35-pin connector, ensure that igni-
tion switch is in the “OFF"” posi-
tion.

b. Be extremely careful not to hreak
or bend 35-pin when disconnecting
terminal.

EF-24

INSPECTION

To inspect the electrical system, use
a circuit tester. Continuity test can be
performed easily by measuring resist-
ance and voltage between terminals of
35-pin EFI hamess connector installed
on car.

CAUTION:

Do not touch the circuit tester probe

to any unnecessary pin on the 35-pin
connector. Doing so could cause dam-

age to the circuit tester.

For items to be checked, refer to
Inspection Procedure Table.

RESISTANCE .
MEASUREMENT

1. Set circuit tester in the Ohm “R”
range. '
2. Check continuity between ter-
minals (& and shown in the
Inspection Procedure table.

Body ground should be made by

connecting unpainted metal such as
boit.

EFS51A

3. After steps 1 through 11 above
have all been completed, proceed to
step 12 only for California models.

1) Connect the vacuum switch har-

- ness connector, and disconnect the

hose in the line between the vacuum
switch and the intake manifold.

2) Disconnect the throttle valve
switch and altitude sensor harness con-
nector.

3) Check continuity when no pres-
sure is applied to vacuum switch.

4) Apply a pressure below —21.3 kPa
{—160 mmHg, —6.30 inHg) to vacuum
switch by orally sucking port back and
check continuity.

SEF161

5) Bring back vacuum switch, alti-
tude sensor, and throttle valve switch
to their original condition.



ENGINE FUEL - Efectrica System Inspection

VOLTAGE
MEASUREMENT

1. Set circuit tester in the DC Volt
(DC “V™) range. )

2, Securely connect battery ground
cable. . C
3. Connect negative probe of circuit

tester to body metal.

Body earth should be made by con-
necting with unpainted metal such as
bolt. )

4. Contact positive probe of circuit
tester to terminal B shown in the
Inspection Procedure table.

Voltage measurement

EF452A

5. Inspection with ignition switch in
“START” position.

(1) Set ignition switch on “START”
and measure voltage in each step of
Inspection Procedure Table from 13 to
14,

(2) Turn ignition switch “QFF”,

(3) Connect lead wire to “S” ter-
minal of starter motor.-

(4) Set ignition switch on “START”
and measure voltage in step 15.

6. Inspection with ignition switch in
“ON” position.

(1) Turn ignition switch “ON”" and
measure voltage in each step of Inspec-
tion Procedure Table from 16 to 22.
(2) Turn ignition switch “QFF”.

(3) Disconnect oil pressure switch
harness connector. C

(4). Turn ignition switch “ON” and
measure voltage in step 23,

(5) Turn ignition switch “OFF”,

(6) Connect oil pressure switch har-
ness connector.

(7) Disconnect alternator 2-pin con-
nector (“L” and “S” terminals).

(8) Tum ignition switch “ON” and
measure voltage in step 24.

7. Turn ignition switch “OFF”.

8. Connect EFI harness connector
to control unit.

9. Connect 2-pin alternator con-
nector.

" 10. Bring air flow meter back to

its original condition.

INSPECTION |
PROCEDURE TABLE

HOW TO USE

1. After measuring, compare meas-
ured values with standard values to
determine whether circuits/parts are
malfunctioning or not. '

2. When a malfunctioning circuit is
located, again check measurements in-
volved in that circuit. In this case,
check ignition switch, circuit tester
range, probe, etc. to be certain they
are set at proper positions.

CAUTION:

a. Before connecting EF! harness at
35-pin connector, -ensure that igni-
tion switch is in the “OFF" posi-
tion.

b. When inserting 35-pin connector
into control unit, insert slowly,
securely and straight, being careful
not to bend or break 35-pin termi-
nals.

EF-25
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ENGINE FUEL - Component Parts Inspection

COMPONENT PARTS INSPECTION

FUEL PRESSURE
CHECK

1. Follow the procedure below to
reduce fuel pressure to zero.

CAUTION: .

Before disconnecting fuel hase, release
fuel pressure from fuel line to elimi-
nate danger.

(1) Start the engine. _

(2) Disconnect the hamess connector
of fuel pump relay-2 while the engine
is running,. ’

LA . "

Relay bracket

-(3) After the engine stalls, crank the
engine two or three times.

(4) Turn the ignition switch “OFF”.

* {5) Reconnect the harness connector
of the fuel pump relay-2. -
2. Connect a fuel pressure gauge
between fuel pipe and fuel hose of fuel
filter. i

3. Start engine and read fuel pres-
sure gauge.

¢ At idling: )
' Approximately
206 kPa
(2.1 kg/em?, 30 psi)
e The moment accelerator pedal is
fully depressed:
Approximately
255 kPa
(2.6 kgfcm?, 37 psi)

4. If fuel pressure is not as specified,
replace pressure regulator, and repeat

. fuel pressure check.

If helow the specified value, check
for clogged or deformed fuel lines, and
if necessary, replace fuel pump as an
assembly or check valve.

FUEL PUMP

FUNCTIONAL TEST

After disconnecting alternator “L”
terminal or oil pressure switch connec-
tor, set ignition switch at “ON" posi-
tion. Then make sure that fuel pump
operating sound is heard. If not, check
all fuel pump circuits. If all circuits are
checked out OK, replace fuel pump.

FUEL DAMPER

If noise from fuel pump is abnor-
mally loud, replace fuel damper and
recheck for noise.

FUEL FILTER

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

INJECTOR

CONTINUITY CHECK

1. Disconnect ground cable from
battery.

2. Disconnect electric
from injectors. .
3. Check continuity between the
two terminals. Continuity should

exist. If not, injector(s) are faulty.

connectors

OPERATING SOUND CHECK

Engine can run : |

1. Start the engine and run it at idle.
Attach the tip of a screwdriver to each
injector t’ensure that it sounds while
operating,. K

2. All injectors are functioning prop-
erly if “click” sound is heard at regular
intervais. Note, however, that as en-
gine speed increases, “click” intervals
shorten. ' '

Engine cannot run

1. Crank the engine and check that
injectors- produce operating sounds to
indicate operation. - -

EF-29
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Component Parts Inspection - ENGINE FUEL

3 Ifa “different sound is prodﬁééd

from any particular injector, that
injector is faulty.

3. If no sound is heard from all
injectors, check hamesses referring to
Electrical System Inspection.

4. If hamesses are normal, check
operation of control unit.

PRESSURE
REGULATOR

Refer to Fuel Pressure Check for
inspection.

AIR FLOW METER
'CHECKING POTENTIOMETER

Potentiometer @
r, L] gﬂ
¢ | | b}
Ry I | us
Ed
- R ®
_SEF1_46 -0—‘—’

1. Measure the resistance between
terminals @ and 89 . The standard
resistance is 100 to 400 ohms.

EF482A

2. Measure the resistance between

terminals @9 and § . The standard
resistance is 200 to 500 ohms.

EF327A

3. While sliding flap, measure resist-
ance between terminals @2 and 8 _If
resistance is at any value other than 0
and <= ohm, air flow meter is normal.

EF319A

CHECKING INSULATION

.RESISTANCE S

Check insulation resistance between
the air flow meter body and any one
of the terminals@? 89, @ and §9. I
continuity exists, the air flow meter is
out of order.

CHECKING FLAP

Fully- open the flap by hand to
check that it opens smoothly without
binding. If it doesn’t, it is out of order.

EF318A

AIR TEMPERATURE
SENSOR '

CHECKING CONTINUITY , .

1. Measure the outside air tempera-
ture. ° :
2. Measure resistance between- ter-

minals @ and @ of the air flow
meter connector.




ENGINE FUEL — component Parts Inspection

3. " The relationship between the out-
side air temperature and resistance is
shown in the following graph.

o

WATER .TFMPERATUR_E SENSOR AND
AIR TEMPERATURE SENSOR

CHARACTERISTIC CURVE

30
20 Py - T
MN7.0 to 11.4 k2 at -107C (147F)
S0\ —
b Aah, 1 ]
b ' oc |
4 2.1 to 2.9 k1 at 20°C
s 3 ™M —(6E°P)
g 2 ] 0768 to 1.00 ket
2 i at50°C(122°F
508 RN
0.6 TS
0.4 - N —
0.3 R
0.2 \
0.1
0.08
0.06
~30 -20 0 20 40 60 80

(=22)(—43(32) (68) (104)(140)(176)
- Temperature °C (°F)
1 EF324A

If test results are far from the range
indicated in the graph, the air tem-
perature sensor is out of order. The air
temperature sensor should be replaced
as an air flow meter assembly. .

-

(O

CHECKING INSULATION
RESISTANCE, -

Check insulation resistance between
terminal @ and air flow -meter body.
If continuity exists, the air-tempera-
ture. sensor is out of-.order. The- air
temperature sensor and air flow meter
should be replaced as an assembly.

———

EF485A

AIR REGULATOR

1. Starting engine, and pinch rubber
hose between intake manifold and air
regulator.

e Engine speed decreases during
WaIm-UP. .. .v e 0K
e Engine speed remains unchanged
after warm-up. . ... ....... OK

Shutter is opened during engine
warm-up, thereby increasing quantity
of intake air causing engine speed to
increase. Engine speed decreases when
passage is narrowed by pinching hose
during warm-up. After warm-up,
shutter closes. Therefore,.engine speed
remains unchanged when passage is
narrowed by pinching hose after
warm-up.

2. Disconnect electric connector of
air regulator, and check continuity.
Continuity ~'should exist. If not, air
regulator is faulty. :
3. Disconnect hoses from both ends
of -air regulator, and visually check to
see if air regulator shutter opens.

The shutter opening at a tempera-
ture of 20°C (68°F)+is as shown in
following figure.

e

Air flow area at approximately .
b 20°C (68°F)

/ .
/' Direction of bi-metal
movement with

EF328A &y, increasing temperature

4. Pry air regulator shutter to open
with a flat-blade screwdrivef, then
close. If shutter opens and closes
smoothly, it is operating properly. If
pot, replace. :

THROTTLE -
CHAMBER
1. Make sure that throttle valve

moves smoothly when throttle lever is
manipulated. :

2. Make sure that by-pass port is free

from obstacles and is clean,

BPo not adjust throttle valve stopper .

screw as it is factory-adjusted.

Throttle valve
stopper screw

Throttle lever |

)

@ o
= SEF127

DASH POT
1. ‘Set engine speed to 1,500 rpm
under no-load. ' o

2. Check the dash pot to make sure

that the rod end comes in contact

with the adjusting screw when the rod

is fully extended or when no back
pressure is present-at the diaphragm.

Adjusting screw

.-im"éﬁ s
s)‘ﬂ%@!algl
)

," o
s @ Dash pot
—Throttle
chamber
SEF149

3. If necéssary, adjust the adjusting
screw so that the rod end ‘comes into
contact with the adjusting screw.

EF-31
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Component Parts Inspection —ENGINE FUEL

WATER
TEMPERATURE
SENSOR

CHECKING ENSULATION
RESISTANCE

1. Check continuity between the
sensor ‘body -and each-of the termi-
nals at sensor.

SEF150

WATER TEMPERATURE SENSOR AND
AIR TEMPERATURE SENSOR

CHARACTERISTIC CURVE

E Ty
20 % - — =
\ 7.0 to 11.4 ki2 at —10°C (14°F)
1030 |
s - -
6 AR N .
4 e 2.1 to 2.9 kit at 20°C
s 3 ‘f(ﬁs%)*
o 2 - §
] 0.68 te 1.00 k2
g a2t S0°C(122°F)
E 08 R
o] I S AN}
0.2+ P
b.] j - [N S
0.08]
0.06
~30 20 0 20 40 60 8O

(—22)(-4)(32) (68} (104)(140)(176)
Tempernture °C (OF)

EF334A

2. If continuity exists, the sensor is
out of order,

CHECKING CONTINUITY

1. Dip the sensor into water main-,
tained at a temperature of 20°C
(68°F), 80°C (176°F), etc., and read
its resistance. '

EF329A

2. If the sensor resistance with re-
spect to the coolant temperature is not
held within the range specified in the
graph, the water temperature sensor
may be out of order.

EF-32

THROTTLE VALVE
SWITCH
ADJUSTING SWITCH

POSITION

1. Disconnect throttle valve switch
connector.

2. Connect ohmmeter between ter-
minals @ and @, and make sure
continuity exists. : . -
3. Adjust throttle valve switch posi-
tion, wit.h retaining screw, so that idle
switch may be changed from “ON" to
“OFF” when engine speed is specified
idle rpm + 70 pm (M/T: Neutral,
AfT: “N” position} under no load.

‘To adjust position of throttle valve
switch with engine off, proceed as
follows:

When clearance “A” between throt-
tle valve stopper screw and throttle
valve shaft lever is 0.3 mm (0.012 in),
adjust throttle valve switch position 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 become specified rpm.

\
Claarance “A”
0.3 mm (0.032 in)

A .
SEF152

Changing idle switch. from “ON"
to “OFF” corresponds to change‘
from 0 to < {infinite} ohms in resist-
ance between terminals @) and§0).

CHECKING FULL THROTTLE
CONTACT

1. Connect chmmeter between ter-
minals @ and §0, and make sure
continuity does not exist.

SEF161




ENGINE FUEL - component Parts Inspection

2. Depress accelerator pedal to floor.
If continuity exists between terminals
@ and @@, full throttle contact is
functioning properly.

CHECKING INSULATION
RESISTANCE

Connect ohmmeter between engine
and terminals @9, @9 and @®. Ohm-
meter reading sfiould be infinite.

VACUUM SWITCH

1. Remove vacuum switch.

2. ‘Connect: the' fest lead 'wire as
follows. o
3. Measure the output voltage.

Conditions - Qutput voltage

No-pressure is ap
plied to vacuum
switch,

‘Approximately
battery voltage

4

Apply a pressure

_below —21.3 kPa
{—160 mmHg,
—6.30 inHg) to ov
vacuum switch by
orally sucking
port back.

4, If the test results are not the
specifications, the vacuum switch is
malfunctioning.

Vacuum gauge

Voltmeter

Resistance 1k
- A AAY
- * O
+ pr—
Resistance
30ks2
' SEF324
ALTITUDE SENSOR
1. Connect the test lead wires as
follows.
.I_
Battery
@ 12v
|
'@ " Voltmeter.
5 o
N O
. = SEF166

3. If the test results are not the
specification, the altitude sensor is
malfunctioning.

* 43 and 38 {(No. 2 cylinder)
e 43 and 37 (No. 1 cylinder)

The resistance should be approxi-
mately 6 chms.

DROPPING
RESISTOR

Conduct resitance checks on drop-
ping resistor between the following
points.

o 43 and 41 (No. 4 cylinder)
e 43 and 40 (No. 3 cylinder)

SEF155 |
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RELAY
1. Disconnect battery ground cable.
2. Remove relay from car.

3. Test continuity through

relay
with an ohmmeter in accordance with

the following chart.

EFI relay and fuel pump refay-1

i 12V direct current is applied
Normat condition between terminsls (Dand @
Check terminals
’ Test results: “Continuity
®-@ Yes -
®-® No Yes
@ - Yea No
' Yes ": ' Contiiuity should exist.
Ne : Continuity shoild not exint.
12V direct curreat b applind betwasn bormisia (D) intt ) *
Fuel pump relay-2 Normal - o~9
Chuck termiah Mapmad @ | ot @
o Tex rmitia: Comibraity '
® - Yes Ya No .
@-3@ Mo No Yes
O-® | No Yo -
D-® Yo - -
—. R <. Ve Comticty thould exit, - -~ -
— No: Centinuity should not exin. .
(@ ... Counect poutiwe (+) torazival ©
@ i Commect megative () temuinal
SEF158

CONTROL UNIT

CHECKING ELECTRIC
SIGNAL TO INJECTORS

1. Inspection lamp, as shown in
figure: below, is. required for this test.

EF353

3) 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 distance between inside
faces 2 mm {0.08:in). Then secure
terminals by wrapping insulation
tape or with suitable terminal body.
2. Disconnect injéctor harness con-
nector. )
3. Connect inspection lamp to injec-
tor harness connector.

~ Make inspection lamp as follows:
1) Prepare 12V-3W lamp.
2) Prepare socket and set lamp in it.

EF-34

4, Starting engine or cranking en-
gine, check inspection lamp to see if it
fashes at regular intervals: If so, elec-
tric signals are being properly trans-
mitted to injectors.

a. The engine should be cranked at a-
. speed of more than 80 rpm.

b. The control unit may fail to gener-
ate a--correct - pulse sighal at an
excessively low battery voltage. it is
recommended, therefore, that a
battery voltage of more than 9 volts
be applied during the cranking
operation. *
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CHECKING FUEL SHUT-OFF
FUNCTION

1. Warm up engine sufficiently.
2. Connect inspection lamp to injec-
tor hamess connector.

" 3., Increase engine - speed to each

zone, respectively, and release acce-
lerator pedal. Check inspection lamp
illumination.

Check inspection lamp with engine

speed in' each zone, as shown in chart
below.

While inspection lamp is off, fuel
shut-off is operational. - )

" Automatic transmission models Manual transmission models
3,000 3,000 @
2,600 4 2,600 -
g )
& ® E
2 2,200 - f;“ 2,200 -
L .
o [
: H
g, 1,800 4 2 1,800 -
1
H
1,400 11,400 4 -
1,000 - L ® 1,000 o
s * )
Cooling water temperature Cooling water temperature S
at 80°C (176°F) at 80°C (176°F)
A “g” won “pAT “B1” “BE“ ;lé’1 7
Deceleration from zone “A” OFF | OFF | ON Deceleration from zone “A” | OFF | OFF | OFF | ON
Deceleration from zone “B™ - OFF ON Deceleration from zone “B1” - OFF | OFF ON
Deceleration from zone *'C" - - - ON Deceleration from zone “B2” - - ON, | ' ON
Engine rpm increases in order of Deceleration from zone “C” = - - ON
uCnl uBn and “A“. :
(idle switch ON, downhill OFF | ON | ON Engine rpm increases inorder |
dﬁw' etc_) of IICT‘I’ IIBz ',' “Bl ” and llA".
(1dle switch ON, downhill OFF | ON | ON | ON
ON: Lampon driving, etc.) B R
OFF: Lamp off -
SRR R SEF158]

CHECKING AIR
LEAKAGE IN AIR
INTAKE SYSTEM

Make sure even a slight air leak
does not occur.

When inspecting the electronic fuel
injection system, pay particular atten-
tion to hose connections, dipstick, oil
filler cap, etc. for any indication of air
leaks.

Since the air flow meter used in
the electronic fuel injection system
directly measures .the quantity of in-
take air to permit the supply of the
optimum fuel quantity for each cylin-
der.

CHECKING FUEL
HOSES

Check fuel hoses for.leakage, loose

connections, cracks or deterioration.

Retighten loose connections and -
replace any damaged or deformed.
parts. Replace any fuel hose whose
inner surface is deformed, scratched or
chafed.

For replacement of high pressure
fuel hose, refer to Fuel Hose under the
heading Removal and Installation.

EF-35-
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Service -Data_ar;d Soec:’ﬁcati;m.-—-EI‘\iG'_lN E FU EL
o " SERVICE DATA AND SPECIFICATIONS

GEN ERAL SPEC|F|CAT|°NS Da;h pot | Touch speed em Approx. 1,500
Design voltage v 12 Vacuyum | Manifold vacuum when vacuum Approx. 21.3 kPa
switch | switch is changed from *"OF F~ (160 mmHg,
Fuel Cutoffdis- kPa(kg/cm® | 294 - 441(3.0-45, 1o “ON" 6.30 jan)
pump  |charge pressure  psi} © 43.84) — S SN .y
Altitude
Design current A 51 sensor Output voltage v Abowve 0.5
Pressure | Regulated kPa (kg/cm? Dropping | Resistance
regulator | pressure psi) 250 (2.58, 36.3) resistor | {Per resistor) n Approx. 6
Air ﬂowr . .
meter Design voltage \Y 12
‘ Design voltage  V 12
Air
regulator| Air flow quantity
(at20°C (68°Fy] ™ {cu ft)/hr 19.0 (671)
'|Design valtage Vv 12 TIGHTENING TORQUE
Control | Consumption wattage :
‘unit At idling w 15 Unit N-m kg-m ftlb
At full thronl:a W 140 Throttle chamber 18 .22 18-2.2 13-16
. . e . Fuel hosa clamp |.10-15 |o1-015 | 0.7-1.1

INSPECTION AND ADJUSTMENT

5ue| '
pressure - kPa {kg/crm?,
(measure- At idling psi) Approx. 206 {2.1,30} |
ing point -
between |The moment accel- "
fuel erator pedal is ";’; tkafem?.| poprox. 255 (2.6, 27)
filtar andfully depiessed  ©
fuel pipe)
Fuel | . " ,
injector Coil resistance a 235
pirflow |1Gd - @ - g 100 - 400
metor - .
(Potentio] & - & n 200 - 500
meter - )
resistance @ - & n Except 0 and =«
Air tem-
perature { At —10°C (14°F) ki 70-11.4
sensor,
water - _
tempara- N o ’
wre At 20°C (68°F) k3 21-29
sensor
thermis-
torre- . |At50°C [122°F). k&i 068-1.0
sistance
Air .| Heater coil -
regulator | resistance f 25-50

! Iéng{m.speed Specified idle rpm +
Ev":“'“ when idle switch 70 [in "Neutral*
switch is changed from mm M/T, in "N’ posi-

uONn to nOFFn ﬁOﬂ A,T]'b

EF-36

Fuel hose clamping position

-

— k—3 mm (0.12 in)

b

&)

EF336A




ENGINE FUEL — 7rouble Diagnoses and Corrections

TROUBLE DIAGNOSES AND CORRECTIONS

TROUBLE-SHOOTING CHART

The EFI system can be checked in -

accordance with -the trouble-shootin
chart, - ’ :

If any abnormality is found in any
inspection item, refer to the “Inspec-
tion” section’ and carry out further
inspection following the procedures
described therein.

Note that any component part,

excepting some, of the EFI system
must be replaced as an assembly if it is

found to be faulty, since no repairing-

is allowed. .o

Checks before inspection

Before attempting any test, check
the following items to ensure that
nothing has been overlooked.

1. The greatest problem source with
a system of this type lies in the
connections between components.

Save time by performing a quick
check if all hamess connectors (espe-
cially the 35-pin connector and air
flow meter connector) are securely in
place. Connector terminals are free
from corrosion and deformation.

Pull all connectors off and recon-

nect after inspecting terminals.
2. Since the EFI system accurately
meters the intake air flow through an
air flow meter, even a slight air leak
will cause an improper air-fuel ratio,
resulting in faulty engine operation
due to excessive air.

For this reason, a thorough inspec-
tion for leaks should be made at the
oil filler cap, dipstick, blow-by hoses,
air flow meter to throttle chamber air
duct, etc. .

3. Make sure the ignition and start-
ing systems are satisfactory and the
battery is in good condition.

¢

Iinspection lnitructlons

Before checking the EFI system, be
sure to observe the instructions below.
Failure to do so could result in damage
to the control unit or cause fuel line
leakage.

CAUTION:

When connscting or disconnecting EF|
harnsess connector to or from any EFIl
unit, ensure that the ignition switch is
in the “OFF” position and that the
negative battery terminal is discon-
nected. Removing and installing these
connectoss with the ignition switch
left in the “ON" position will damags
control unit.

Replace fuel hoses if they are-de-
formed, scratched or chafed. Do not
reuse fuel hose clamps after removal.

Condition

Probable cause

Check and corrective action ., |

Engine w1]l not start ~ Improper ignition system. Disconnect "high tension cable from ‘one
or hard to start. - spark plug and check for hot spark.

¢

N Improper ignition signal input.

Intake air leakage at following points:

e P.CV. valve, V.C. valve, dipstick seal, oil
filler cap, blow-by hoses

e Air flow meter hoses and clamps

e Manifold gaskets, etc.

Fuel pump does not work.

Check for intake air leaks and repair or
replace if necessary.

Disconnect starter motor “S™ terminal and
ignition switch in “START" position.

Listen for fuel pump and pressure regulator
operating sound.

If no sound is heard, check fuel pump con-
trol circuit. _

Then proceed to the following checks:

Fuel pump

Alternator “L"” terminal

Oil pressure switch

Fuel pump relays-1 and -2

Check ignition signal input.

EF-37
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S - .

Condition

Probable ﬁme

e L LA e

Check and corrective action

Malfunctioning EFI relay or control unit or
injector.

Problem in the following circuits:

‘e Water temperature sensor
- & Air flow meter potentiometér
e “Start” signal circuit

Poorly charged battery.

- Connect a tead wire to igniticn coil negative

terminal. With ignition switch “ON”, attach
other end of lead wire to engine-body for a
short period, and repeat it rapidly.

Listen to each injector sound w1th 3 screw-
driver. a :
Results:

-a) Injectors click every second break, check

the following circuits.

o Water temperature sensor
o Air flow meter potentiometer.
e “Start” signal circuit

~ @ Air regulator

1 ::b) Injectors do not click, check the follow-

ing circuits.
e Control unit power input circuit

;o Ignition coil trigger input circuit

# Control unit ground circuit
o [Injector circuit

Check each circuit. Then proceed to “Com-
ponent checks’.

Check charge circuit.
Recharge battery if necessary.

Engine starts, then
" stalls.

Improper ignition signal input.
Malfunctioning EFI relay or control unit or
injector.

Fuel pump does not work.

Check ignition signal input.

Connect a lead wire to ignition coil negative
terminal. With ignition switch “ON” attach
other end of lead wire to engine body for a
- short period, and repeat it rapidly.

Listen to each injector sound with a screw-

-driver. -

Results:

a) Injectors click every second break check
~ fuel. pump circuit.

b) Injectors do not click, check the follow-
ing circuits.

e “Start signal circuit

e Control unit power input circuit

e Ignition coil trigger input circuit

e Control unit ground circuit

e Injector circuit

With ignition switch in “ON” position, dis-

connect oil pressure switch hamess connec-

tor alternator “L™ terminal.

Listen for fuel pump and pressure regulator

operating sound. .
H no sound is heard, check fuel pump con-
tral circuit.

EF-38
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Condition

ProBablc cause

-t Check and corrective action

e

Improper water temperature sensor circuit.

‘R .
Malfunctioning air regulator.

I

. Then proceed to the following checks:

o Fuel pump

e Altemator “‘L” terminal
& Oil pressure switch

e Fuel pump relays-1 and -2.

) ;thei:k circuit,

Check air regulator and replace if necessary.

Note: If these tests are satlsfactory, proceed
to “Engine will not start”.

Engine idles too fast -
— cannot be adjust-
“ed with idle speed’
adjusting screw or en-
gine idle is unstable.

Malfunctioning throttle valve.

Malfunctioning air regulator.

P

,."I'rlnprop;ér intake a.ncii exhaust valve clearance.

o at

Ad]ust valve clearance.

Check. that: plate is closing when throttle is

released and replace if necessary.

To check air regulator, proceed to the
following steps:

e Start engine.

e Pinch off hose to air regulator.

Results:
a) If idle speed drops, perform circuit test.
If no fault is found, replace air regulator.
b) If idle speed remains high or unstable,
.perform the following checks.
Check for. manifold vacuum leaks, includ-
ing at P.CV. valve, V.C. valve, dipstick
and oil filler cap seals.
'If. no problem is found, perform the fol-
_ lowing circuit tests.
e Throttle valve switch (idle contact and
full throttle contact)
Vacuum switch
Air temperature sensor
Water temperature sensor .
Control unit ground circuit
Air flow meter potentiometer
- Air regulator and fuel pump circuit
Ignition coil trigger input circuit
e Control unit power input circuit
e Injector circuit
Then proceed to “Component checks™.

Engine misfires.

Improper ignition circuit.

Improper EFI hamess connectors.

-

[mproper fuetl line.

1
LI

Check ignition circuit.
Pull EFI hamess connectors apart and check

" for looseness and corrosion (including

ground circuits). Do not forget ignition in-

put lead.

_Check fuel line for blockage.
" Tank strainer

o Fuel filter.
e Injectors
e Fuel pipes

EF-39
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“

LN
T i L e Lo

EN i
Lk S D

Check and corrective action

Condition Probable cause
Malfunctioning control unit, Tap contrel unit while driving to see if this
aggravates or alleviates the problem. If so,
try another control unit.
Improper fuel pressure. Perform fuel pressure test,
Improper EFI circuit. Perform all circuit tests. =
Then perform “Component checks”.
Engine will not re- Improper ignition system. Check IC ignition unit, pick-up coil and igni-
volve — lack of tion coil.
power. Malfunctioning throttle valve. Make sure ‘throttle plate is opening fully

Malfunctioning air flow meter.

Improper fuel line,

Improper fuel pressure.

Problem in the following circuits:

o Ignition coil trigger input circuit
Control unit power input circuit
Injector circuit

Air flow meter potentiometer
Throttle valve switch, idle contact and
full throttle contact

Vacuum switch

Air temperature sensor

Water temperature sensor

Altitude sensor

Air regulator and fuel pump circuit

when accelerator is fully -depressed:

Check air flow meter mechanical movement.
Using a finger, push flap open, checking that
it opens smoothly and fully.

Check fuel line for blockage.

¢ Tank strainer

o Fuel filter

e Fuel pipes

Perform fuel pressure test.

Check each circut
Then perform “Component checks”.

Hesitation — stumble
on acqeler_ation.

Improper ignition system.
Malfunctioning air flow meter..

Intake air leakage at following points:
e P.CV. valve

o V.C. valve

e Dipstick and oil filler cap seals

e Manifold gaskets.

e Air flow meter hoses, etc.
Improper fuel pressure.

Improper idie CO% adjustment.

Improper EFI circuit,

Check ignition system.

Check air flow meter mechanical movement.
Using a finger, check for smooth flap move-
ment.

Check for intake air leaks.

Perform fuel pressure test,
Check idle CO%, if necessary adjust it,

Perform complete circuit test.
Then perform “Components checks”.
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ENGINE FUEL — rrouble Diagnoses and Corrections

Condition Probable cause Check and corrective action
Poor gas mileage, or Improper ignition timing or ignition system. Check ignition timing.
*“CO” reading too. | Coe . , Check ignition system for hot spark.
high. Improper air cleaner filter. ‘Check air cleaner filter and replace if
necessary.
Improper fuel pressure. Perform fuel presmire test.
Problem in the following circuits: Check each circuit.
o Water temperature sensor Then proceed to “Component checks™,
o Air temperature sensor .
e Throttle valve switch, idle contact an
full throttle contact
e Vacuum switch
o Air flow meter potentiometer .
® Air regulator and fuel pump circuit
e Injector circuits
Surge. Malfunctioning air flow meter. Check air flow meter mechanical movement.
: Using a finger, check flap movement for
) smooth operation.
Intake air leakage at the following points: Check for intake air leaks.
e PCV valve ) : o
e Dipstick and oil filler cap seals
.e Manifold gaskets
e Air flow meter hoses, etc.
Improper fuel pressure. b Perform fuel pressure test.
Improper idle “CQ"% adjustment. Check idle *“CO”'%; if necessary, adjust it.
Problém in the following circuits: * Check ea'ch‘ circuit. _
o' Throttle valve switch, idle contact and Then proceed to “Component checks™,
full throtile contact ...
& Vacuum switch -
e Air flow meter potentiometer
e Control unit ground circuit
® Air temperature sensor '
o Water temperature sensor
o Altitude sensor
e Air regulator-and fuel pump circuit
e Ignition coil trigger input circuit
.o Control unit power input circuit
"o Injector circuit
Backfiring. Intake air leakage at the following points: Check for intake air leaks.

e PCV, valve

e V.C. valve

e Dipstick and oil filler cap seals '
e Manifold gaskets -

e Air flow meter hoses, etc.

Improper fuel pressure.
Improper idle CO% adjustment.

Perform fuel pressure test,
Check idle CO%; if necessary, adjust it.
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Condition Probable cause Check and corrective action

Problem in the following circuits: Check each circuit.

e Throttle valve switch, idle contact and Then proceed to the “Component checks™,
full throttle contact
Vacuum switch

. Air flow meter potentiometer
Ajr temperature sensor
Water temperature sensor
Altitude sensor
Ignition coil trigger input circuit
Control unit power input circuit
Injector circuit

Afterfire or Problem in the following circuits: Check each-circuit.
afterburning, e Throttle valve switch, idle contact and Then proceed to “Component checks”.
full throttle contact. -

Vacuum switch

Air flow meter potentiometer
Ajfr temperature sensor

Water temperature sensor
Injection circuit

“START” signal input

: -COM!_’ONENT CHECKS

(To be performed only after circuit tests are completed)

Control Air ﬂo'w meter _ Fuel system
Inject i unit
Problem Jector Air Relay u Flap Resist- ,
sound | regulator replace- Fuel pres- | Injector
. opera- ance
ment . sure test | leakage
. : Hon |* means. )
Engine will not start . X X X X X | X X X
Idle too high or too rough X X ' : X X
Engine misfires X | 1 x X | x X
Lack of power — engine
will not rev, X X X X X
Hesitation — stumble X X X X
Poor gas mileage, or
‘ICO!, tOO higll x . x : x x x
Engine surgds ‘ : X X X X X
‘Backfiring . C : o X -X - X - X
Afterbuming X X X X X
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ENGINE. FUEL — Trouble Diagnoses and Corrections

CHECKING. AND
ADJUSTING IDLE
RPM, IGNITION
TIMING AND ‘
‘MIXTURE RATIO - -

PRECAUTION _

a. To discourage tampering with the
idle mixture adjusting screw on
California models, it is sealed with:, -
'stee! blind plug after adjustment of
idle mixture at factory. So the
blind plug should not be removed
during routine maintenance except
that case as diracted by official in-
spections to lower exhaust emis-
sion.

b. Adjusting mixture using other than
the method below may violate
Federal and/or California or other
state and provincial laws.

Inspection procedure

sSMAD21

.| of gauge.

For Canada , )

..

Preparation

1. Make sure that the following parts

are in good order.

e Battery .

& Ignition system .

EFI harness connectors

Var.-uurn hoses

Air intake system

(Oil filler cap, oil level gauge ete.)
2,_ Connect engine tachometer and
- timing-light in their proper positions.
3. When ;. measuring CO%, insert
probe into_taif pipe more than 0.4 m
(16in). - :
4, Use “CO"-meter after it is fully
_warmed up. i
5. On air - conditioner equipped

" models, checks should be carried out
white the air conditioner is “OFF".

.
Te
°
.

C

START

temperature indicator points to the middle

y

. Open engine hood. .

__2 minutes under no-load. .
l ' 7

x| Run engine at idling speed. ’ e

] Forusa.

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

pipe. .
I

Raoe mgme two or three times under no-

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

WARNING:

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

h. 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 shocks.

"|le Runengine at about 2,000 rpm for about _

w!

Start engine and warm up engine until water -<>

[ T SMAQ20

I 3

load. I

Then run engine for one minute at idle
speed.

Check:idle speed. - roos

" M/T: 700 £100 rpm
A/T: 7001100 rpm {in “'D"’ position)

~ A

SMA263

bo

OX. 1 NG.
Adjust idle speed by turning idle speed ad-
justing screw.
v v
® \
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O.K.

Check ignition timiug' with timiﬁg hght

Non-California Califomia
8+2°B.7.D.C. 6+2°B.T.0.C.
oK. [ 4 NG.

Timing indimtor

Adjust ignition timing by tuming distributor
after loosening bolts which secure distributor. |

SMA059

[

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

T

1Check idle *“CO™% with “CO"-meter.

Non-California California

h 4

1.3 11.0% - L.ess than 4%

N.G.

v

LDoes engine run smoothly?

YES

Note: After drilling, be sure to

remove shavings and dust.

L P

EF44

. Check the following:
e Following hoses for proper connections
Vacuum hoses
Blow-by hoses
. Airregulator hoses _
Air duct hoses
Canister purge hoses
® Aijr Jeaks at throttle chamber mounting
and intake manifold

‘lox. -

NG.

v

Correct or replace malfunctioning parts.

h 4

Remove blind phug from air by-pass screw
on air flow meter.

California
models

California models:
Steel plug
Non-California models:

"Rubber plug

Non-California
models
Plug

Air 3
by-pass
screw

F

SEF347

Race engine two or thrte thnes under

Turn off engine and remove
air flow meter from car.

- Drill a liole in steel plug which

seals air by-pass screw and
remove steel plug.

h 4

no-load, then run engine at idling speed.

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




ENGINE FUEL — Trouble Disgnoses and Corrections

| iafndaubeiel it (3 @ )
! Only for non-California models: | ? ?
| When adjusting idle “CO™% at high | — —
| altitude, adjust to obtsin following ! Adjust “CO"% by turning air by-pass
| values ' screw on air flow meter.
1 - . !
! . Unit: m (1) Idle “CO"%: 1.3 £1.0%
1
; Altitude dle CO% |1 NG.
i 600 - 1,200 2 19(; E - - » - N :
| 2,000 - 4,000) - ] Not adjustable in this case. Instalt blind plug on air low meter.
! . i Corect or replace air flow meter or —
' 1,200 - 1,800 1.8% ! other malfunctioned parts of fuel Californis: New steel plug.
E {4,000 - 6,000) ) | injection system. Non-Californie:  Original rubber plug.
L] Above1,800 . | o0 | J California models
' - 3 L N
;___ fti.f)-(_)ﬂ) - — Non-California models Turn off engine and remove air flow meter
o from car.
Plug !
: Insert new steel plug (furnished as a service
part) with its convex side up into air by-pass
screw. Tap steel plug with suitable bar,
thereby installing steel plug on ait flow
meter.
[
h 4

Install air flow meter on car.

Start engine and warm up engine until |

water temperature indicator points to the

¢ For US.A. middle of gauge.
For Canada N NI
For Canada For U.S.A.
v b

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

v
¥

Eta.tt engine.

»{ Race engine two or three times under no-
_| load, then run engine at idle. "
Check idle speed.
M/T: 700 £100 rpm
A/T: 7001100 rpm {in “D" position)
0K. SMA263
N.G. Adjust idle speed by tumning idle speed ad-
7| justing screw.
A

C END . )
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EMISSION CONTROL SYSTEM - General Description

GENERAL DESCRIPTION

8-

There are three types of control 2. Exhaust emission control system Periodic inspections and necessary

systems which are as follows: o 3. Evaporative emission control servicing of these systems should be
1. Closed type crankcase emission system performed to keep harmful emissions
control system : to a minimum.
CALIFORNIA MODELS . .
Vacuum control valve
Throttle chamber Intake manifold Thermal vacuum vaive
a
ottle cham A EG.R. valve
Air regulator . -
3 B.P. tube
. 1
s d
IR | I -
i
: r h V.V.T, valve
I
A#r pipe — !
i Ported vacuum (Distributor) .
- — J L . e Ported vacuum (E.G.R.)
“\.? T O e Catalytic converter Venturi vacuum
S8 >
SRR A S Muffler @ Manifold vacuum
| ' = o ol S :
idle adjust screw unit Wy "“-'c—:’:-ﬂq?‘.:ﬂ__‘_,.!i"——:____;--.p — Ar ) :
Distributor f'? / ;\E' AL fube EZRS  Canister purge
il e - .
; 'y - >  Secondary air
Canister i . .
% (-*L-—j'*sl Air induction valve mp  Carbon monoxide, hydrocarbon
' ' q:\‘ A l e  Carbon dioxide gas, water
. ] cleaner -
Fuel tank vapor vent line ) ’ . .
SECOO
- o 4
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General-Description — EMISSION CONTROL SYSTEM

NON-CALIFORNIA MODELS (For U:S.A)

VYacuum control valve

Intake Thermal vacoum valve
Throttle chamber manifold
Air regulator \

..

Fuel tank vapor vent line

P A Ported vacuum (Distributor)

Ported vacoum (E.G.R.)

Venturi vacuumn

C—3 Al

EXFZ  Canister purge

tp  Secondary air

=) Cirbon monoxide, hydrocarbon |

£ Carbon dioxide gas, water
) ‘SEC0O02

CANADA MODELS

Vacuum control viave

l : .lntal‘(e qunif?_!d Thermal vacuum valve
Throttle chamber - h / EGR. valve
Air regulator — LAY

Canister

4
Fuel tank vapor vent line

! )
1 |
H "
- 2 h
: :; H .
: : b 5 ~ I—BP.T. valve
" Air pipe1— l ke 1l g
- R e = = = . |
1 ::
. |
i U_EGR. tube
3
Exh '
I O ust manifold ,’:’ Ported vacuum (Distributor)
1 - 7 o Ported vacuum (E.G.R.)
—1 i 4 J-—jr . .
J N e e —YY
A .l Ll Catalytic converter  econy (i purge
. ' Ceeel S Muffler
{dle adjust screw umit L= *-&j;ﬁ:. et “-:Ljd) > Excessair .
Distributor TR A ®  Carbon monoxide, hydrocarbon

© Carbon dioxide gas, water

SEC002
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EMISSION CONTROL -SYSTEM - crankcase Emi;ssion,ContmI System

CRANKCASE EMISSION CONTROL SYSTEM

DESCRIPTION

This system retums 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. o T :

Nommally, 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.

Seal type oil fevel gauge

Flame arrester

[e=]

Intake manifold

P.C.V.valve

Steel net

{3 Fresh air

4= Biow-by gas

SECO004

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.

SMAD48

VENTILATION HOSE

1. Check hoses and hose connections
for leaks. - o : -
2: Disconnect all hosés 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.

EC-5
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Exhaust Emission CantmlSvstem EMISSION CONTROL SYSTEM

EXHAUST EMISSION CONTROL SYSTEM

DESCRIPTION
The exhaust emission control system is made up of following:
- . . Non-California models i
mesmqn cqntrol system Cahforma.x models,ﬂ for US.A. Canada models
{Type-A) (Type-B)
Alr induction system # Air induction valve ¢ Air induction valve —_—
e EAL tube o E.AL tube
(Type-2) (Type-1) (Type-3)
¢ E.G.R. valve e E.G.R. valve o EGR. valve
E.G.R.system # Thermal vacuum valve o Thermal vacuum valve e Thermal vacuum valve
(3-port type (3-port type (2-port type)
-Type-A2, A3) Type-Al, A3) e BPT. valve
o V.V.T. vaive e V.V.T. valve
# Thermal vacuum valve ® Thermal vacuum vilve
Spark timing control system |  (3-port type (3-port type _—
-Type-A2, A3) -Type-Al, A3)
Catalyst o Catalytic converter o Catalytic converter e Catalytic converter

" AIR. INDUCTION
SYSTEM (A.l.S.)

DESCRIPTION

The air indisction éystem (AIS)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 two air induction valves, a fiiter,
and hoses.

Type-A

Exhaust manifold

Air cleaner
W\.“\

Air induction valve

Filter

Intake manifold

Air flow meter

=
(=]

“—E.A.l. tube

SECO00B
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EMISSION CONTROL SYSTEM — Exhaust Emission Controf System

Type-B

Exhaust —
manifold

Air cleaner —\' )

Air induction valve

Filter

/- E.A.L tube

- -_ T
Alr 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. - .

There are two types of air induc-
tion vatve casés..The type-A is equip-
ped with two hose connectors and is
installed on California models, and the

type-B is equipped with one connector.
and is installed on all non-California

models except Canada.

Air induction valve

Two reed valves are installed in the
air cleaner, When the exhaust pressure

is below atmospheric pressure (nega-

tive 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.

Type-A
To exhaust manifold
8 Air
ﬁ —3 induction
valve
A Sealing
rubber

Reed valve

Stopper .

SEC009

Ail’ filter . SECO059
Type-B
To exhaust manifold
Q . Adr induction

Sealing
rubber

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.

EC921.

Air Induction pipe

The secondary air fed from the air
induction valve goes . through the
E.AL tube to the exhaust manifold.

Type-A

E.A.L pipe
r

SECO10

EC-7



Exhaust Emission Control System —EMISSION CONTROL S_YSTEM

Type-B

SECOt1-

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 easi-
ly. Installation is in the reserve se-
quence of removal.

SECO012

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.

EC8

) = R %o »

The air induction pipe can then be
taken out. Installation iz in the reverse
sequence of removal.

i

" sEcotd

Alr induction valve and filter

1. Disconnect ar induction hose at
air induction pipe side. Suck or blow
hose to make sure that air flows only
on the air induction pipe side. -

SECO15

INSPECTION

Prefiminary inspection
Check hose for looseness, flatting,

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.

SECQ16

damage or faulty connections, and

each part for -proper installation. If *
necessary, replace, - :




' EMISSION CONTROL SYSTEM — Exhaust Emission Control System

EXHAUST GAS ZRECIRCULA'TION (E.G.R.) CONTROL SYSTEM . :

DESCRIPTION

. S
In the exhaust gas' recirculation
system, a part of the exhaust gas is
retuned to the combustion chamber

to lower the spark_ﬂamc temperature -

during combustion. This results in a from the exhaust manifold to the
reduction of the nitrogen oxide (NOx) E.G.R. chamber. The exhaust gas is
content in the exhaust gas. then controlled in quantity by the

When the E.G.R. control valve is E.G.R. valve, and is introduced mto

‘open, some of the exhaust gas is led the intake manifold.

4=

Type2 . .17,

ey

. | 5 From air pipe

P ll
R .
STy . .

I i Throttle
- = chamber
| venturi

™I

... .. .. ) ’ _‘ ','” . ” H Throttle

[~} vacuum
1 port

% %l: \«‘: 1  Engine

/ coolant

L L -1 valve
Advance control lineT l_ . \ EG.R
] EG.R.

ANY

Z
i Zl'hcrmal yvacuum valvc (Type-A2)
Th

ermal vacuum valve ’(TYPe-A?,)

Exhaust gas from exhaust manifold _ SEC017
Ty?ﬁ-,l'q- C ) S : 5 0 From air pipe ,

— . — = . . . & - Throttle
Lo . . ' ' ' chamber’
.- - - | ! |~ venturi

- ~Throttle

" ] . |1 valve
. Al
-, ; BN EG.R.
1! 1l [~ vacuum
- I port
e e - |- Eagine
| __—F{ coolant
' /
i
Z
,ZThermal vacuum valve (Typo—Al)"
Thermal vacuum valve (Type-A3) -
Exhaust gas fmin exhaust mapiﬂ'old ‘ . SECO1S

EC-9-



Exhaust Emissian Contral System — EMISSION CONTROL SYSTEM

u e P

Type-3

.~ Throttle chamber

[~~— Vacuum port

L Engine coolant

4 Thermal vacuum valve

Exhausi gas from exhaust manifold |

SEC309
OPERATION
The operation of the system is as follows: o
Type2 |
Water temperatum Thermal vacuum valve V.V.T. valve ) E_G.R_
°C(CF) Type-A2 | Type-A3 | Venturi vacuum | Exhaust gas pressure | Operation | control system
' High . Low ‘
, High _ ‘High ' Closed
Below 15 (59) + Open Closed —— - Not actuated
N - " ) e - I'Dw R I High R . .. -
Low - Low ~ “Open”
' " Hi Hi Closed bty
15 - 60 Lesk | Closed f—m D82 h | Stighty
(59 - 140) Low High actuated
Low Low Open Not actuated
High ~ Low '
High High Closed
60 - 95 Closed | Closed : Actuated
(140 - 203) : . Low. High _ |
Low Low Open Not actuated
V Hi'gh + I::OW 7 b . '
) . " High High Closed
Above 95 1 Closed Open - Not actuated
(209) Low High |
Low Low Open

EC-10



EMISSION CONTROL. SYSTEM — Exhaust Emission Contro! System

Type-1
Water temperature Thermal vacuum valve V.V.T. valve E.G.R.
°C(°F) Type-Al | Type-A3 | Venturivacbum | Exhaust gas pressure | Operation | control system
High Low
Hi - High Closed
Below .60 (140) Cpen ‘Closed gh Not actuated
_ Low ] 'High 7 .
Low Low Open
High ‘ Low
' High High Closed Actuated
60-95 Closed plosed -
(140 - 203) _Low High .
' Low Low Open Not actuated
High Low '
Hi Hi Closed ' '
- Above 95 Closed Open gh .gh ose .Not actuated
(203) Low High :
Low Low Open
Type-3 '
B.P.T. valve
Water temperature Thermal vacuum valve Exhaust gas pressure Operati lti(‘;R :
oc (QF).A,‘ L v . kPa (mmleo, in H, 0) : peration | control system .
Below 0.206 - 0.324 (21 -33,0.82-1.30 0
Below 50 (122) Closed 031 130) PR | Not actuated
: Above 0.206 - 0.324 (21 - 33,0.82 - 1.30) Closed ’
. Below 0.206 - 0.324 (21 - 33,0.82 - 1.30 N tuat
Above $0.(122) Open elow ( _ . ) Open ot actuated
o Above 0.206 - 0.324 (21 - 33, 0.82-1.30) 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 (operatiog of
the thermal vacuum valve) and V.V.T.
valve or B.P.T. valve.

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 destipation. For identification
pufposes, the part number is stamped
on the recessed portion at the top of
the valve. .

SECO19
1 Diaphragm spring 4 Valve
2 Diaphragm 5 Valve seat
3 Valve shaft 6 Valve chamber

Thermal vacuum valve
(3-port type)

Two thermal vacuum valves are
installed, one on the upper side of the
intake manifold, and the other on the
lower side. These thermal vacuum-
valves detect the temperature of the
engine cooling water. The valve shaft is
pushed up or down 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
opened or closed to the atmosphere.

When the valve opens, air from the
throttle chamber vacuum signal line is
introduced, and while the venturi
vacuum transducer (V.V.T.) valve con-
trol orifice and E.G.R. valve diaphragm
are exposed to the atmosphere, the
E.G.R. operation will not function.

EC-11
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To E.G.R.
control line

o

From
air cleaner

To distributor
advance
control line

Thermat vacuum valve
(2-port type)

The 2-port type thermal vacoum
valve is mounted on the engine
thermastat housing. It detects engine
coolant temperature by means of a
builtin bi-metal, 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

“taper valve connected to the dia-

phragm.

1 To E.G.R. contral line+

e

‘ d: SIS
Type-Al From throttle chamber
A From £
: @ air cleaner Bi-metal _

ToEGR.
control line ;

1

To distributor

Valve — | [il 77

advance
control line
Wax
. © sEco21 |
"Type-A3 l
: . From air cleanst
Spring [ gk, :

SECO22
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Venturl vacuum transducer

- (V.V.T.) valve

The V.V.T. valve monitors the
pressure of the exhaust gas which
actuates the diaphragm (@ and the
venturi vacuum which in turn activate
the diaphragm (D), @. This valve con-
trols the throttle vicuum in order to
activate the E.G.R. control valve.

In other words, the amount of re-
circulated exhaust gas vares with the

_position of the E.G.R. valve regulated

by the operating condition of the
‘engine.

E.G.R. control
ported vacuum

Control

B.P.T. valve o

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.

To E.G.R. Rubber cap

control line
Air
filter

S

Exhaust pressure.©  ggcags
‘REMOVAL .
AND INSTALLATION
E.G.R. controi valve'
and E.G.R. tube
1. Remove nuts which secure

E.G.R. tube and B.P. tube to E.G.R.
vilve, and disconnect tubes from valve.
2. Disconnect vacuum hose and
remove nuts securing E.G.R. contral
valve to Intake Manifold. The E.G.R.
control valve can then be taken out.

CAUTION: :
Pay attention not to give damage to
packing of E.G.R. eont_rol valve.

3. Installation is in the reverse
sequence of removal.’ '
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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

The thermal vacuum valve is made

of plastic. Consequently care should
be taken to avoid damaging it: On
US.A. models, two valves are located
on the intake manifold. One is located
on the front side of the intake mani-
fold. The other is located under the
rear end of the intake manifold. On
Canada models, the valve is located on
“the intake manifold.

1. Drain engine coolant about one
liter.

9. Disconnect vacuum hosss and
unscrew the thermal vacuum valve.
Then, the valve can be removed.

3. Installation is in the reverse
sequence of removal.

a. Be sure to apply sealer to threads of
the valve prior to installing a new
valve.

b. When ’installing . @ new thermal
vacuum valve, be sure that color
and shape are correct. .

SEC027

Type-A3

SEC030

V.V.T. valve

t. Disconnect vacuum tubes on the
V.V.T. valve.

2. Disconnect screws which secure
'V .V.T. valve to bracket.
3. Disconnect back ‘pressure tube
from V.V.T. valve.

The V.V.T. valve can then be taken

out.-

SEC029

4. Installation is in the reverse
sequence of removal.

‘When replacing the V.V.T. valve
with a new one, verify that the type
number’ on: the new 'part.is the same as
that on the former one.

@: V.V.T. valve mounting screw
37-50Nm
(0.38 - 0.51 kg-m,
2.7-3.7 ftlb)

B.P.T. valve

1. Remove vacuum tube on the
B.P.T. valve.
2. Remove screws securing B.P.T.
valve to the bracket.
3. Disconnect back pressure tube
from B.P.T. valve.

The B.P.T. valve can then be taken
out.

4, Installation is in the reverse
sequence of removal. :

. When 'rqul_la'é_ing the -B.P.T. valve
with new one, confirm that the type
number on new part is the same as
that on former one. |
@) : B.P.T. valve mounting screw

37-50N-m.
. {0.38-0.51 kg-m,
27-37fb) .

INSPECTION
Entire’ —sys‘tem _
|. Make.a thorough visual check of

E.G.R. control systemn. If necessary,
wipe away oil to facilitate inspection.

, If any hoses are cracked or broken,

replace. X
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
afinger. = C '
37 With * engine running, ‘inspect’
EG.R. control valve and thermal
vacuum valve for normal operation.
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
-eoolant-is low: : -

GRES R El ] [——
ersrssvsaresrssenesanrans California models

" [Below 60°C (140°F)] .o...oovsiervnnn

.................... Non-California models

[Below 50°C (122°F)] ccvvvvvvcrvrnnens
AR Canada models

~ Make sure that E.G.R. control valve

* ddes not operate when engine-speed is
increased from idle to 2,000 — 2,500
pm.

«Exhaust Emission Control System — EMISSION. CONTROL SYSTEM

vacuum 15 present ‘at the end
(EGR. control valve side) of
vacuum hose.

Type-Al, Type-A2

SECO32 |

E.G.R. control valve

Dismount E.G.R,
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.

EG.R. comrol valve will remain
open for more than 30 seconds after
vacuum has cut off.

control valve

SEC078

2. Visually check E.G.R. control
valve-for-damage;-wrinkle-or deforma-

(2) When temperature of the engine
coolant is high:

v -

[Above 15°C (59°F)] ......... SR
s Galifornia models
{Above 60°C (140°F)] ......... P ’
.................... Non-California models
[Above 50°C (122°F)]-w.evmvereercernes
............................... Canada-models

1) Make sure that E.G.R. control
valve operates when engine speed is.
increased from idle to 2,000 - 2,500

pm. , :
2) If E:G.R. control valve does not

operate propeily, check it as foilows:

Disconnéct one end (E.G.R, ¢ontrol
valve side) of vacuum hose which
connects 3-way connecfer to
E.G.R. control valve. .
Increase engine speed from idle to
2,600 — 2,500 rpm.

Make sure that thermal vacuum
valve is closed, and that throttle

EC-14

If vacuum pressute is either weak or
nonexistent, replace thermal

" .vacubm valve. If vacuum pressure is

detected, replace E.G.R. valve.

Af any difficulty is encountered in

judging the condition of any com-
ponent during above inspection, check
the questionable component inde-
pendently as follows:

tion.

Thermal vacuum valve

Dismount thermal” vacuum valve
from engine.

Before dismounting, drain engine
coolant from engine. -

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-
turé.as specified.

Thermal vacuum valve should open
or close at a temperature specified
below, completing the vacuum

passage.
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Thermal vacuum valve operating temperature:

2. Apply vacuum pressure above
0.785 kPa (80 mmH,0, 3.15 inH,0)
to V.V.T. valve and check for leakage
as shown below. If a leak’is discover-
ed, replace valve.

Operating temperature °C (°F
Type pera The =P CF) Applied model
Leak Open Close

Wax o 60-95 Below 60 (140) [ Non-California
(Type-Al) (140 - 203) | Above 95 (203) | forUS.A,
Wax 1560 60 - 95 Below 15 California
{Type-A2) (59 - 140) | (140 -203) (59) :
Wax Above 95 | ‘Below 95
(Type-A3) - (203) (203) US.A.

] Above 50| Below 50 -
Bi-metal (122) (122) Canada

CAUTION:

Do not allow water to get inside the
thermal vacuum valve.

US.A.

SECO036

EC242

V.V.T. valve

1. Apply a pressure above 1.961 kPa

{200 mmH,0, 7.87 inH,0) to V.V.T.
valve and check it for leakage as shown
below, If a leak is noted, replace valve.

Apply vacuum above
t 1961 «Pa
{200 mmH20, 7.87 inH2 Q)

SECO037

Apply pressure
above '
0,785 kPa
\) (80 mmH10,

" 3.15inH20)

SECO38

B.P.T. valve

1. Disconnect two vacuum hoses on
B.P.T. valve. )

2. “Plug one of two ports of BP.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. '

t
Apply pressure above

0.490 kPa {50 mmH 30, 1.97 inH20}
EC381A

SPARK TIMING
CONTROL SYSTEM

DESCRIPTION

The spark timing control system is
designed to control the distributor
vacuum advance under varying driving
conditions so as to reduce HC and
NOx emissions.

EC-15
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OPERATION

The operation of the system is as follows.
Water temperature Thermal vacuum valve Spark timing
°C(°F) Type-Al, A2 Type-A3 control system
Below 15 (59) Closed Closed Actoated
15 - 60 (59 - 140) Open Closed Not actuated
60 - 95 (140 - 203) Closed Closed Actuated
Above 95 (203) Closed Open Not actuated

Thermal vacuum valve
(3-port type)

Two. thermal vacuum valves are
installed, one on the upper side of the
intake manifold, and the other on the

valves detect the temperature of the
engine cooling water. The valve shaft is

pushed up or down by the thermal °

expansion force of wax which depends
on the temperature. This action opens
and closes the valve, which causes the
distributor vacuum line to be opened
or closed to the atmospliere.

When the valve opens, the vacuum.

signal line will open to the atmos-
phere, stopping the distributor vacuum
from advancing.

This system does not operate with the engine at idle.

lower—.side...These_ thermal__vacuum:

From

air cleaner

ToEG.R

REMOVAL
AND INSTALLATION

Thermal vacuum vialve

The thermal vacuum valve designs
are exactly the same as those used in
the E.G.R. control system. Refer to
the instructions under the heading
“E.G.R. control system” for remaval
and installation procedures.

INSPECTION

Entire system

1. Ensure that vacuum hoses are
properly connected to their con-
nectors. -

Type-A2

To distributor
advance
control line

sécozo

" control line |

5

To distributor
advance
control line

SECO

From
air cleaner

&

E.G.R.
control line

>

Spark
E> advance
control

vacuum
line

SEC022

EC-16

2. Make sure that distributor vacuum
controller functions properly.

© 3. Set timing light. -

4. Check thérmal vacuum valve,
beginning with a cold engine.
(1) Using a timing light, check the
spark timing while temperature gauge
‘is in the C-position. T

(2) Using a timing light, ensure that
the spark timing retards from its pre-
vious position when temperature gauge
changes from the C-position to the
middle position. '

(3) Wamm up the engine until coolant
temperature gauge pointer moves to
middle position of scale. Ensure that
the spark timing advances from its
previous position,
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If spark timing -does not change, re-
place thermal vacuum valve.

e

To check for operation of thermal
valve, proceed as follows:

Thermal vacuum valve

Remove thermal vacuum valve from
engine. Inhale air from port of spark
timing control system and check to be
‘sure that thermal vacuum valve opens
or closes in response to its tempera-
ture.

Thermal vacuum valve operating temperature:

Operating temperature °C (°F)

Type Open

Close

15 - 60 (59 - 140)

Below 15 (59)

Wax (Type-Al, ,Az) Above 60 (140)
Wax (Type-A3) Above 95 (203) Below 95 (203)
CAUTION: DECELERATION

Do not allow water to enter the ther-
‘mal vacirum valve.

SECO36

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.

Vacuum control valve (V.C.V.)

To check for operating, proceed as
follows:
1. Disconnect one end (Air regulator .
side) of air hose connecting 3 way
connector to V.C.V,
2. Make sure that vacuum control
valve operates when engine speed is
decreased from 3,500 — 4,000 to idle.
Place fingers on the hose end to

" check for valve operation.

3. If the intake manifold vacuum is
not present at_'the end- of air hose,
replace vacuum control valve.

Vacuum
control valve

CATALYTIC
CONVERTER

DESCRIPTION '

The catalytic converter accelerates
the chemical reaction of hydrocarbons
(HC) and carbon monoxide (CO) in
the exhaust gas, and changes them into
non-harmful carbon dioxide (CO,)
and water {H,0). This chemical
reaction process requires the proper-
amount of air, which is induced by the
air induction valve (Refer to the item
“A.1.8.™). This air is called “secondary

=¥

air

EC-17
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Catalytic converter J

SECO43

OPERATION

Exhaust gas ermtted from the
engine contains some harmful sub-

stances due to incomplete combustion.

in the combustion chamber. The air
induction system is designed to reduce
the content of such substances in the
exhaust gas. In this system, the

secondary._air_is_ led_from_the_air_in- -

duction valve and injected into. the
exhaust manifold. With this injection

of - the secondary air, hydrocatbons -

(HC) and carbon monoxide (CO) in
the exhaust gas are gradually oxidized
with oxygen (O;) in the secondary air
and converted into non-harmful carbon
dioxide (CO, ) and water (H,0).

: The - catalytic converter further
cleans engine exhaust gas. Through
catalytic action, it changes residuat
hydrocarbons and carbon monoxide
contained in exhaust gas into carbon
dioxide and water before exhaust gas
is discharged to the atmosphere.

REMOVAL
AND INSTALLATION

1. Jack up the car.

Apply parking brake and ‘place
wheel chocks.

2. Remove screws securing lower
shelter of catalytic converter.

Loosen flange bolts connecting
catalytic converter to front and rear
exhaust tubes.

Catalytic converter assembly can
then be taken out.

EC-18

o

SEC044

3. Installation is
sequence of removal.

in the reverse

CAUTION:

a. Be careful not to damage catalytic
converter when handling.

b. Never wet catalyzer with water, oil,
etc.

) : Lower shelter bolt
6.3-83N-m
{0.64 - 0.85 kg-m,
4.6 - 6.1 ft-tb)

Catalytic converter bolt

31-42N-m
{3.2- 4.3 kg-m,
23 - 31 ftdb)

INSPECTION

Preliminary inspection

Visually -check condition of all
component parts including hoses,
tubes, and wires, replace if necessary.

Refer to Air Induction System for
inspection.

Catalytic converter

Whether catalytic converter is
normal or not can be checked by
observing variation in CO percentage.
The checking procedure is as: follows:

Apply parking brake. Shift pears
into “Neutral” (for manual irans-
mission) and “N” or “P” (for auto-
matic transmission) position.

California 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 throttle
adjusting screw.

5. Warm up engine for about four
minutes at 2,000 rpm under no load..
6. Measure CO percentage at idle
speed. After step 5 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%, recheck ALS. and
replace ar induction valve. Then, per-
form inspection steps 5 and 6.

9. [f'CO percentage is still over 0. 3%
in step 8, catalytic converter is mal-
functioning. Replace catalytic con-
verter.

Non-California models.

1. Visually check catalytic converter
for damage or crack.

2. Adjust engine idle speed and CO
percentage. Refer to Adjusting Idle
RPM and Mixture Ratio for adjust-
ment.
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‘3. Race engine (1,500 to 2,000 rpm)
two or three times under no load and
make sure that specified CO per-
centage is obtained.
4. Remove cap and connect air hose
to air induction valve.

If idle speed increases, readjust it
to specified speed with throttle adjust-
ing screw.

5. Warm up engine for about four
minutes at 2,000 rpm under no load.
6. Measure CO percentage at idle
speed. After step 4 has been com-
pleted, wait for one minute before
making CO percentage measurement.
7. If CO percentage measured in step
5 is less than 0.3%, the catalytic con-
verter i$ normal.

8. If CO percentage measured in step
5 is over 0.3%, recheck A.LS. and
replace air induction valve. Then, per-
form inspection steps 4 and 5.

9. If CO percentage is still over 0.3%
in step 7, catalytic converter is mal-
functioning. Replace catalytic con-
verter.

b

'EVAPORATIVE EMISSlON 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 posmve sealing filler
cap
2. Fuel check valve
3. Vapor vent line
4. Carbon canister

5. Vacuum signal line
6. Canister purge line
7. Vapor liquid separator (Hatchback
models).

Removal and installation of above
components are described in Section -
FE. :

lator Fuel filler cap
Pressure regulato (Vacuum relief)
i Fi -
- Fuel filter Vapor liquid separator
. (HATCHBACK model only)
Fuel return line
Fuel check
valve
Fuel feed line ) A
/ . Fuel tank
— —~I |
Y
J
Fuel damper
Purge control L
line . .
(To throttle Electrical
chamber) fuel pump
. Fuel gauge
Fuel injector sending unit
Fuel tank vapor vent line
Vapor storage
canister Intake manifold
Canister
purge line SEC046
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e

OPERATION

Fuel vapors from the sealed fuel

HARDTOP models

T . . . . .- ' .
coals and stored there when the engine
is not running.

tank are directed to the carbon canis-
ter which is filled with activated char-

Yacuum signal line 7

Purge control valve ._ Positive sealing gas cap

with vacuum relief valve

\\

Fuel vapor
vent line

Fuel check valve

Fixed orifice

Intake ma.nii‘o!dx

Constant purge
orifice

.......

Q:l Fresh air
&= Fuel vapor
SEC047
HATCHBACK models
Vapor/liquid
Vacuum signal line 4 Purge control valve separator
i - "Fuel vapor
. vent line
~ Paositive sealing gas
cap with vacuum
Fuel check valve relief valve
—= Fixed orifice

Intake manifold

Constant purge
arifice

¢ Fresh air
4= Fuel vapor

SEC048

EC:20
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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
purgé 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
4m Fuel vapor SEC049
1 Diaphragm 4 Constant fixed
2 Purge control orifice
valve 5 Activated carbon

3 Fixed orifice

-

Engine operates at idle:

To intake
manifold

o Fresh air  [§

-
Fuel vapor SECO50

1 Diaphragm 4 Constant fixed
2 Purge control orifice
valve 5 Activated carbon

3 Fixed orifice 6 Filter

(3) Engine speed increases: .

To carburetor {=
(Ported vacuum) (
" To intake F= I}
manifold K

¢ Fresh air
4= Fuel vapor

SECO51.

1 Diaphragm 4 . Constant fixed
2 Purge control orifice

valve 5 Activated carbon
3 Fixed orifice 6 Filter

INSPECTION

FUEL TANK AND VAPOR
VENT LINE.

1. Check all hoses and fuel tank filler

3

cap.
2. Disconnect the vapor vent line

connecting carbon canister to fuel °

tank. °

3. Connect: a 3-way connector, 2
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

3.923 kPa {400 mmH 0, 15.75 int20)

A
ni

‘Carbon canister

Manometer

- Check valve

Fuel filler cap

ECO91A

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, 098

111H2 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-

+

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: '

EC-21.



;_"phragm-kit-(which_is_.nnde_.up..of_a

»

<
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oy

I Discoiinéct rubber ‘Hose, in’ .the - °

line, between T-connector and carbon
camister 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. " Disconinect the ribber Ko 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.

SECO052

3. I¥f there is a ]eék; remove top N

cover from purge control valve and
check for dislocated or cracked dia-
* phragm. If necessary, replace dia-

3. If there are no leaks, remove
purge control valve and check the
constant purge orifice for leak. If
necessary, clean the constant purge
orifice

FUEL TANK VACUUM -
RELIEF VALVE

Remove fuel filler cap and see it
functions properly.
1. Wipe cléan valve housing and have

it in your mouth.
2. Inhale air. A slight resistance ac-

-companied by walve. 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.

retainer, diaphragm and spring). .

" Cover
Diaphragm
%:: Retainer
E————— Diaphragm spring

EF200

CARBON CANISTER
CONSTANT PURGE ORIFICE

Check the constant purge flow in
the intake manifold vacuum kine, at
the constant purge orifice of .carbon
canister.

To check the purge flow, proceed
as follows:

EC-22 -

CARBON CANISTER FILTER

Check for a contaminated element.

Element can be removed at the
bottom of canister installed on car
body.

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 aif
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

Sk )
7

i

u

-

1]

v

side
<= Evaporative fuel flow
*= Fresh air flow

ECQ90A
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SERVICE DATA AND SPECIFICATIONS

TIGHTENING TORQUE

Unit N-m kg-m ftib Unit Nm kg-rm ft-lb

E.G.R. tube securing nut | 34.44 3.5-45 25-33 V.V.T. valve mounting
scraw

3.7-6.0 |0.38-0.51 2.7-37

E.A., tube securing nut 34-44 35-45 25-33

B.P.T. val i
Lessthan | Lassthan | Less than valve mounting 3.7-50 {038-051 | 2.7-3.7

screw
Thermal vacuum valve 22 22 16

Catalytic converter bolt 31-42 3.2-43 23-1

EC-23
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‘Engine Removal and Instaflation -~ ENGINE REMOVAL & INSTALLATION
"~ ENGINE REMOVAL AND INSTALLATION

CONSTRUCTION
. gk 09-1.2,6.5-87
@ ?30.1"-‘2.1,22--30) ©20-42 : (7.8.8-11.8

(2-4,3;,14 -31)"

@ N-m (kg-m, ftdb)

@ 44-54

_2%31-42

(09-1.2,6.5-8.7)

(7=

w@zo-zs

(2.0-2.6,14-19)

(3.1-4.1,22-30)

(3.2-4.3,23-31)
SEROO1

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 assernbly,

I WARNING: :

front wheels and in rear of rear
wheel.

b. Be sure to hoist engine and jack
up transmission in a safe man-
ner.

¢. 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,

1. Follow the procedure below to
reduce fuel pressure to zero.

ER-2

{3 Place wheel chocks in front of |

CAUTION:

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

(1) Start the engine.

{2) Disconnect the harness connector
of fuel pump relay-2 while the en-
gine is running,

Relay bracket

RN — ‘ -' R

N,
i

(3) After the engine stalls, crank the
engine two or three times.

(4) Turmn the ignition switch OFF.
(5) Reconnect the harness connector
of fuel pump relay-2.

Fender covers. should be used to
protect car body. }
2. Disconnect the negative battery
cable.

‘On air conditioner equipped modals
destined for Celifornia, remove the
battery to facilitate this operation.

3. Drain engine coolant.
4. Remove hood.

Mark the location of hood hinges
on hood to facilitate correct reinstal
Ia_tion.

CAUTION:
Have an assistant help you so as to pre-
vent damage to body.

lS . Remove all wires and hoses where
indicated by the arrows in the figure
below.




