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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
- "GENERAL VIEWS
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GENERAL INFORMATION - Mods/ Variation
MODEL VARIATION

: : . Road wheel
E:tsit(;n Class Model Engine | Transmission le::il:,lal Size .......... Offset Tire size
mm (in)
PLS110FEV FS5W71B
Hardtop -
PLSI10AEV 3N71B
California - .
KPLS110FEV FSSW71B . 5J-14 ........... 25 185/
Hatchback (0.98) | 70-SR14
KPLS110AEV 3N71B
USA.
PLS110FEU FS5W71B
Hardtop o 0 — ~ -
P 10AE | 3N71B .
3 Z20E H165B 5-1!2]]-14 ..... 25 185/
KPLS110FEU FS5W71B ) (0.98) |70-SR14
Hatchback
Non- KPLS110AEU 3N71B
California | p; 511 0pEN ES5W71B
Hardtop — L)
PLSI110AEN 3N71B ' 4Tx 16 oo, 35 T135/
Canada ; 1.38) | 70D16*2
KPLS110FEN FS5W71B (138)
Hatchback
KPLS110AEN 3N71B

*1: Aluminum wheel (Option)
*2: Spare tire '

Prefix and suffix designations:

KPLSIWOFEUCLRPST

K : Hatchback | L T : Sun roof (Glass)
O : Hardtop ——l S : Sport Luxury model
P : Z20 engine P : Power steering
L : Left-hand drive L R : Sunroof (Steel)
' L : Rear window wiper
C Air conditioner -
U : Non-California model for

US.A.

V : (California model

——"N : Canada model
E : EF.L

- . F : Manual transmission

L— A : Automatic transmission

CJ: means no indication

GI-3



Identification Number - GENERAL INFORMATION

IDENTIFICATION NUMBER

EMISSION CONTROL
INFORMATION LABEL

IDENTIFICATION
NUMBER PLATE

¥

CAR SERIAL NUMBER

CAR IDENTIFICATION
PLATE

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

)

5Gioo4

CAR SERIAL NUMBER

Hatchback
. Z20 engine
Model

KP SII0- X X XX XX

Car serial number

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.

AUTOMATIC TRANSMISSION
NUMBER

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

TM235

AT3a4




GENERAL INFORMATION - Lifting Points and Towing

LIFTING POINTS AND TOWING

Towing hook

s

s\ﬂ!af

Towing hook

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

F7] : Supportable point for safety stand

Towing hook

SG1007

PANTOGRAPH JACK

WARNING:

a. Never get under the car white 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

oppasite the jack position.

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

¢

GARAGE JACK AND
SAFETY STAND

WARNING:

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

b. When jacking up the rear (front}
of the car, place the chocks at
the front (rear) of the front
{rear} wheels to hold them.

CAUTION:

Always place a wood 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

tse front towing hooks for tie-
down.

REAR SIDE
Use rear towing hooks for tie-down.

TOWING

CAUTION:
a. It is necessary to use proper towing
equipment to avoid possible dam-

aye 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 i3 damaged, a dolley
must he used.

. If the transmission is inoperative,

tow the car with the rear wheels off
the ground, or with the propelfer
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:al Serwce Tools
Tightening Torque of Standard Boit - GENERAL INFORMATION

SPECIAL SERVICE TOOLS

Special Tools play very important The identification code of mainte- EMO0Q0C0000:  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 LMO0000000:  Garage Tool

The working times listed in the classify tools or equipment as: HT00000000: Hand Tool
" column under FLAT RATE TIME in - .
FLAT RATE SCHEDULE are com-

puted based on the use of Special STO0000000:  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 (keg-m, ft-1b)
M6 ' 6.0 1.0 29-39(03-04,22-29)
1.25 7.8.10.8(0.8-1.1,5.8-8.0)
M8 8.0
1.0 7.8-10.8(0.8-1.1,58- 80)
' 15 16-22(1.6-22,12-16)
4T M10 10.0
125 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 100
1.25 26 -36(2.7-3.7,20 - 27)
1.75 45-61(46-6.2,33-45
Mi2 120 ¢ 5)
1.25 50 -68 (5.1 -69,37 - 50)
Mi4 140 1.5 ~ 76-103(7.7-10.5,56 - 76)
M6 6.0 ' 1.0 7.8-108(0.8-1.1,58-8.0)
' ' 1.25 19-25(19-25,14-18)
M8 8.0 _-
1.0 20-27(2.0-2.8, 14 - 20)
_ 1.5 36-50(3.7-5.1,27-37)
9T M10 10.0
1.25 39-51 (4.0-52,29 -38)
1.75 65 - 88 (6.6 - 9.0, 48 - 65)
M12 12.0 : ,
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
T 4 Nominal diameter of bolt threads (Unit: mm)
T e e 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.
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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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MAINTENANCE

Recommended Fuel and Lubricants
— Approximate Refill Capacities

FUEL

RECOMMENDED FUEL AND LUBRICANTS

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

Under no circumstances should a leaded fue! be used since this wilt damagﬁ the catalytic converter.

LUBRICANTS
Lubricant Specifications Remarks
Gasoline engine oil API SE
T . Further details, refer
rgns;‘:sgon APIGL4 .| to recommended SAE
Gear oil and steenng viscosity chart.
Differential API GL-5

SAE VISCOSITY
NUMBER

ENGINE OIL
20W-10, 20w 40, T 40
10W-20, 10K A0 >
L1

10m
A [ T

{ w10

T

. * Not recommended for
sustained high wpeed
drivirg.

I

GEAR OIL

steering fluid

Automatic T/M and power

Type DEXRON

p

Multi-purpose grease

NLGI No. 2

Lithium soap base

ﬁ

Brake and clutch fluid

DOT 3

US FMVSS No. 116

Anti-freeze

| Ethylene glycol base

2% - -1 4 15 7 M "c

120 100 31200 4407 (BCY (30K (1000 {*F)
Tamperswrs Renge Antcipawd
Bwfors Next 0il Changm

APPROXIMATE REFILL CAPACITIES

\ Liter US measure Imp measure
Fuel tank Hardtop 53 14 gal 11-5/8 gal
Hatchback 60 15-7/8 gal 13-1/4 gal
Coolant © With heater 9.5 10 gt "8-3[8 gt
| * Without heater 8.8 19-1/4 qt 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 21/4 pt 3-1/2 pt
AIT 5.5 5.7/8 qt 4-7/8 qt
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 qt 7/8 qt
Air conditioning system - Compressor oil 027 9.1fl0z,9.00z 9.5fl0z,9.00z
' Refrigerant 09-1.1kg 20-2.41b 20-24D

MA.5



Engine Maintenance - MAINTENANCE

" ENGINE MAINTENANCE

BASIC MECHANICAL
SYSTEM

ADJUSTING INTAKE AND
EXHAUST VALVE
CLEARANCE

Adjustment 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.

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

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

No. 1 cam lobe

SMAO00S

When turning 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.

1 Front

& | (50050

‘5MAQ49

‘MAS

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.

SMAQ50

(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 kg-m,
12- 16 ftib}

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

high point of No. 1 cam lobe points
above.

J ‘ No. I cam lobe

SMAQO1

Adjust @, @), B) and @) valves,
using same procecure as for Step 3.

»

?
& [Oprars

SMAO052

Valve dearance (Hot)
Intake ... B (B : 0.30 mm
{0.012 in}
Exhaust.. @) 3 : 0.30'mm
_. g . (0,012in}

5. Install valve rocker cover,

CHECKING AND ,
ADJUSTING DRIVE BELTS

1. Visvally inspect for cracks or
damage.

The belts shouid 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, 22 Ib)
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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 cylmder
bemg 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

LIEY

7. Cylinder compression in cylinders
'should not be less than 80% of the
highest reading.

I 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 oit 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.

Qil and water in combustion cham-

bers can result from this problem.

IGNITION AND -
FUEL SYSTEM "~

REPLACING SPARK: PLUGS

1. Dlsconnect spark plug wire at
boot. Do not pull on the wrres

oK. | NG, .

SMAQ17

2. Remove spark plugs with spark
plug wrench

Spark plug wrench
SMAQ18

- 3. Using feeler' gauge, check nevu:

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

" set gap by bending side electiode.  _

SPARK PLUG: = % /[ ~7
: 'Re‘_sisto-r

_Standard- | built-in -

- | typein.

Standard | ppees | BPRGES

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.

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

CHECKING IGNITION
WIRING

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

resistance between cable terminal on

the spark plug side and corresponding
electrode inside cap.

Resistance:
Less than 30,000 ohms

SMA166

Side electrode

-

Gap: 08-09mm’
{0.031 - 0.035 in}

SMAQ19

Shake the wire while measuring re-
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 .

- MA9
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" ADJUSTING IDLE RPM,
ADJUSTING IGNITION
TIMING AND

CHECKING MIXTURE RATIO
(Non-Californla modeis)

Preparation
.. ‘Make 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 Ilght in their proper positions.

3. On air conditioner equipped

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,

C -~ START . )
¢

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

of gauge.
'

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

o Open engine hood.

2 minutes under no-load. -

!

—.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.

v

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
hralte and block both front and
rear wheels with chocks,

b. When macing 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.

SMAQ20-

SMAOS5

[ 3

load.
Then run engine for one minute at idle

speed.

Check idle speed.

Manual Transmission:
700 + 100 rpm
Automatic Transmission

700 ¢+ 100 rpm (in D" position)

OK. 4 NG.

E Y

SMA263

adjusting screw,

Adjust idle speed by turning idle speed

! 1

Is this maintenance operation at 1,600 km
(1,000 miles) service or rechcclung idie
00 %? -

.{NO
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Note:

a, When measuring “CO” %, insert probe
into tail pipe more than 0.4 m (16 in).

Check ignition timing with ?i‘i“ing.l.igl-'t:
8+2°B.T.D.C. '

Txo,

" OK.

Timing indicator

_.

—©)
»@

' ) » | Adjust ignition timing by turni.rlg distributor .
after loosening bolts which secure distributor.

¥ :

Race engine two or three times under no-’

b. Use “CO"-meter after engine is fully

warmed up.

c. When adjusting idle “CO” % at high
altitude, adjust to obtain following

load, then run engine at idje speed.

!

Check “C0O”% with “CO”-meter.

1.3+ 1%

N.G.

ho.K. v

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

~ . | Adjust *“CO"% by turning air by-pass screw

'
1
P
)
1
|
i
t
1
1
)
!
values. H
: !
Unit: m (ft) E Start engine,
Altitude | Hdle CO% ' t
600 - 1,200 ' Race engine two or three times under no-
L7% 1
(2,000 - 4,000) | - ' load, then run engine at idle speed.
1,200 - 1,800 :
(4,000 - 6,000) . 38% : .
' Check idle speed.
Above 1,800, ) =
(6,000) 50% ~ : Manual Transmission:
-: 700 + 100 rpm

Automatic Transmission:
700 + 100 rpm (in "D** position)

- OK. . .-
N.G.

on air flow meter.

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

After adjustment, install the plug on air
flow meter.

SMA263

Adjust idle speed by tuming idle speed ad-
justing screw. 1

C END

MA-11

0y

b .
T
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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 -

s5Ma021

MA-12

I WARNING:-

b. When racing engine on auto-

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

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" pusition and remove
wheel chocks.

C START ")

Y

. temperature mdlcator points to the mlddle

Start engine and warm up engine until water|

of gaugc

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

2 mmutes under no-load

. 4 F

: Iiu.n eﬁgim'at _id_le lpefd. l

| Check idie speed K

Manuat Transmission:
700 £ 100 rpm
Automatic Transmission:

700+ 100 rpm {in “D* position)

O.K. N.G.

r

justing screw.

Adjust idle speed by turning idle speed ad- |

( | END )

SMAQ22

‘SMA263
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CHECKING FUEL LINES -
(Hoses, piping,. ~
connections, etc.)

1. Check fuel line for leaks, particu-
larly around c¢onnéction of fuel pipe
and fuel hose. T

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

LA
Fuel return pipe -

N

- *
. * -’
Injector -
SMAO034 . SMA062
CAUTION:
a. Do not reuse fuel hose clamp after
loosening.

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

. clamps. o <

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

(T} Fusl hose clamps
10-15Nm
{0.10 - 0.15 kg-m,

0.7 - 1.1 ft-ib) EF976

le— 3 mm (0.12 in}

EF336A

REPLACING FUEL ... .

FILTER Gt
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.

it

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-2 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.AI (Exhaust Ajr
Induction System) hose from air in-
duction pipe.

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

SMA0DGS

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

SMA039

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 strict 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 filler
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. :
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



MAINTENANCE — Minor Trouble Diagnases and Corrections

Probable caﬁse

Condition " - Corrective action
Fuel system Malfunctioning pressure regulator. = . Replace.
malfunction - Dirty fuel filter. . , Replace. e
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 rings.

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 bolts.

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
ey . - i procedures for
Malfl.l'nf:tlonmg 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.J
Low 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 édjusting
screw.

Malfunctioning air regulator.

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

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 hamess.
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. L

C i 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.

MA-18
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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 points: -
Dipstick
Qil filler cap
Blow-by hoses ‘

Intake air duct—air flow meter to throttle -

chamber . .
ete.

Insufficient coolant.

Loose fan belt.

Worn or damaged fan belt.
Malfunctibning thermostat.
Malfunctioning water pump.
Clogged or leaky radiator.
Malfunctioning radiator ﬁ]lér 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. -

0verloa(}cd 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 dn'ving. )
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 knockmg, and also increases

Piston and cylinder
noise,

Piston pin noise.

Water pump noise.

when enginé 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.

Tﬁis 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;ﬁrop’er 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

Improper ignition timing.
Improper heat range of spark plugs.

Intake air leakage at following points:
Dipstick
Oil filler cap
Blow-by hoses
Intake air duct-air flow meter to throttle
chamber
etc.
Damaged electronic fuel injection hamess.
Damaged control unit.
Malfunctioning air flow meter,.

Damaged water temp. sensor.

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
Replace. Engne Fu?l Sec_tlon_
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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.

MA-21
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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
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“Unladen”
¢ 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 bar lock nut so that
ball joint on outer socket is 77°
with respect. to -that on inner
socket,

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

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

: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" levet - ---;

SMA130

If fluid flevel is éx’iremaly low,
check brake system for leaks,

CHANGING BRAKE FLUID
1. Changc brake fluid.

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

EAUTION:"

Never reuse brake fluid because its
characteristic is changed hy 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.

Ajr bleed valve

@ 69-88Nm
%lo.'l -0.9 kg-m,
5.1- 6.5 f1-Ib)”

e

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.

SMA125

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 peat Tor

leaks.
SMA134

Pad wear limit

i

AN 4

L 7T

‘Pad wear limit (A}
N22 ........... 2 mm (0,08 in}
ANI2H ....... 2 mm (0,08 in)

SMA266

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)

AN12ZH ... 8.6 mm (0338 in} ...

CHECKING FOOT BRAKE

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

Brake booster input rod

Brake lamp
switch

Lock nut
@12-18
(1.2- 1.5,
9-11)
Lock nut
@ 16-22
{(16-22,12-16)

Floor -/% h

->

SMA140 @ : N-m (kgm, ft-Ib)
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+ Pedal free height “h™:’
155 - 161 mm (6.10 - 6.34 in}.
Pedal free play “a’":
1-5mm (0.04-0.20 in)’

(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. Check brake pedal depressed
height.

.

bppr_n;sod height:
"More than 60 mm {2.36in)  sMA141

If depressed height is below the

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

¢

CHECKING PARKING BRAKE

1. Pull lever with specified amount
of force. '

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

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

Y

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

\
Number of notches: 7-8 SMA142

2. Use adjuster to adjust lever stroke.

_5MA143

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

WHEEL AND TIRE
CHECKING TIRE CONDITION

Tire condition

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

" Tread wear indicator, Tire tread
yl

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 Inflation

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

cording to the chart shown below.

Condition

Probable cause

Corrective action

Underinflation (both
sides wear).

Incorrect wheel camber
(one side wear)

Hard cornering
Lack of rotation

Measure and adjust
pressure,

Repair, or replace
axle and suspension
parts.

Reduce speed.
Rotate tires.

Center wear

Overinflation

Lack of rotation

Measure and adjust
pressure.
Rotate tires.

Feathered edge

]
i L) LB s mha
Moy r f e g ittt pad

Toe-in or toe-out wear

Incorrect toe

Adjust toe-in.

DY)
b
b I
A
3
A
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v oMY
- drht
e N HIT
- IS AT |
T NN RN SRR |

Uneven wear

Incorrect camber or
caster

Malfunctioning suspen-
sion

Unbalanced wheel
Out-of-round brake
drum

Other mechanical condi-
tions

Lack of rotation

Repair, or replace
axle and suspension
parts.

Repair, replace or, if
necessary, reinstall.

- Balance or replace.

Correct or replace.
Correct or replace.

Rotate tires.

TIRE ROTATION

SMAO0E8

1.
become unbalanced after a certain

Tires tend to wear unevenly and

running distance. Uneven tire wear
often results in tire noise which is
attributed to rear axie gears, bearing,

MA-30--

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

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

Radial tires
Right front Right rear

o=
o =CD

Left front Left rear
4 WHEELS

SMA126

_ TIRE REPLACEMENT

CAUTION:

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

c

.

e

1.

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

. Do not use tires and wheels other

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

.The use of tires and wheels other
than’ those recommended or the
mixed use of tires of differemt
brands or tread patterns can ad-
versély aftfect the ride, braking,
handling, ground clearance, body-
to-tire clearance, and speedometer
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-
ater, the speedometer must be re-
calibrated.

To replace a tire with a jack in a

safe manner, refer ‘to Lifting Points
(Section GI) for jacking up.
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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 yor must get beneath car.

2. To insta]l wheel, tighten wheel
nuts in criss-cross fashion.

SMAQ69

Aluminum wheel

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

Screw nut c;nfo
hub bolt

/u'md’

SMAQ70

Align nuts with bolt
holes in wheel and

evenly tighten nuts
... each one a little
ﬁ_ at a time.

jll .

O

SMAO71

3 Tighten: whee! 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 aluminum
wheels only

For steel
wheels only

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

Precautions -when using
T-type spare tire

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

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

® The T-type spare tire is designed
only for temporary use as a spare.
Dismount it and keep it as a spare as
soon as the standard tire repair has
been completed. '

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

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

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

s Mounting and dismounting to and
from _the road whee! can be qa_rried
out in the same mann_lér as any ordi-
nary tire. T o

e Use of wheel balanct_a ié_unlnetl:ps'saw.

CAUTION: ,
If the car is equipped with aluminum
wheels, he sure to use the wheel nuts ~
for steel wheel on the T-type spare tire
wheel. Never use the. wheel nuts for
aluminum wheel on the spare tire
wheel. , .
The spare tire wheel may come off the
axle and cause personal injury if the
wheel nuts for aleminum wheels are
used on the spare tire whee). -

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 a2 puncture is too large.or there is
some damage to tire fabric, repair
shouid be carried out by authorized

. tire dealer, | o

6. Discard when any of the followmg

probleriis occurs:

e Broken or damaged bead wire.

¢ Ply or tread separat:on

e Worn fabric damage on tubeless
tire. . .

¢ Cracked or damaged side wall,

o Tires with tread wear indicator

showing, etc.

CAUTION:

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

Do not use tire irons fo 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 zround the rim flanges on
both sides.

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

. ¢, ‘Be sura to tlghten valve caps flrrn!y_ :

by hand.,
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WARNING:

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

(275 kPa):

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

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, coarse steel wool, etc.

Aluminum wheel:

Neutral detergent, cloth, ete.

3. Examine_ wheel nm for Iateral and
radial runout, using dial gauge.

5MAD74

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)
Differsnce bstween right and left lataral
runout:

Steeiwhes! . ... ..... Less than
0.5 mm {0.020 in)
Aluminumwhes! . . .. .. Less than
0.2 mm (0.008 in)

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

» 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.



MAINTENANCE — Chassis and Body Maintenance

Balancing wheels

WARNING:

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

action

Place balance )
weights here

| Wheel
tramp

Cause Wheel static unbalance Wheel dynamic unbalance
Syml:ts‘tom Wheel tramp ) ,

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

Place balance
weights
here ﬂ

IHeavy
location
-

Wheel shimmy
SMAD75

Balance weights

Maximum sllowable unbalance at
rim flanga:

10 g (0.35 c2}
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 inner edge of rim,

. Do not put more than two weights

on each side.

. Two types of balance weights are

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

. Properly rebalance the wheel and

tire_whenevar puncture is repaired.

STEERING SYSTEM

CHECKING STEERING GEAR
OIL LEVEL AND LEAKS

‘ : Check fluid leaks

VP : 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 tgmberatura, or
“COLD" side when oil is cold.

- Add recommended oil if necessary.

CAUTION:
Do not overfill.

Oil level should

be maintained

within this range.
SMA 128
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2. "Inspect line condition and check '
for leaks.

‘ : Check for fluid leaks.

S5MA190

CHECKING STEERING GEAR
BOX AND LINKAGE

Steering gear box

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

Steering Iinkage

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

o 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

SMA131

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

Check anchors for loose mounting.

Check retractors for smooth
_operation.

foii furltctiog when buckled Check comfort clips for
and releasec. function.

. S
Check buck!es}ndto/ngues 4 E]mv

SMA232
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HEATER AND AIR CONDITIONER
CHECKING REFRIGERANT LEVEL

1. Open doors fully.
2. Start the engine.
3. Set air conditioper 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 pressure
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 like 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 betwen 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-
maediately 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
tow temperatures below 20°C
(68“]-’)-, it.is possible that a slightly
larger amount of refrigetant would
be filled, if supptied according to
the sight glass. Be sure to recheck
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b. When the screen

the amount when it exceeds 20°C
(68°F). In higher temperature the
bubbles are easy t6 show up.

in the receiver
drier is clogged, the bubbles m{ill
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)

MA-40




DATSUN 200SX

Model S110 '_S-eries

ENGINE MECHANICAL

CONTENTS

ENGINE COMPONENTS

(Outer parts)..........................

ENGINE COMPONENTS )

(Body parts) ..........................

ENGINE DISASSEMBLY ...............
PRECAUTION .. .. . i
DISASSEMBLING ENGINE OVERALL .....
DISASSEMBLING PISTON AND
CONNECTING ROD ...
DISASSEMBLING CYLINDER HEAD .. .. ..
DISASSEMBLING INTAKE MANIFOLD .. ..

INSPECTION AND REPAIR ... .. .. ..
CYLINDER HEAD . ..... . ... . .. c....
VALVE
VALVE SPRING . - oot
ROCKER ARM AND ROCKER SHAFT .. ..
GAMSHAFT AND CAMSHAFT BEARING
CYLINDER BLOCK
PISTON, PISTON PIN AND
PISTON RING

m
<
[\ ]

m
=
CODBDENNOOD

m
=
-b-h-bw.l

CONNECTING ROD .....ooiuinanainnn EM-11
CRANKSHAFT .. EM-11
MAIN BEARING AND ‘
CONNECTING ROD BEARING............. EM-12
MISCELLANEQUS COMPONENTS .......... EM-12
ENGINE ASSEMBLY ... .. ............... EM-14
PRECAUTIONS ......... S EM-14
ASSEMBLING CYLINDER HEAD........... EM-14
ASSEMBLING PISTON AND ,
CONNECTING ROD . ... ..o EM-15
ASSEMBLING INTAKE MANIFOLD . ... ... EM-16
ASSEMBLING ENGINE OVERALL ....... EM-16
SERVICE DATA AND
SPECIFICATIONS . .. . .. ... .. ... ... EM-20
INSPECTION AND ADJUSTMENT . ... .... EM-20
TIGHTENING TORQUE . .............. EM-24
TROUBLE DIAGNOSES AND
CORRECTIONS ... ... ... .......... EM 25
SPECIAL SERVICE TOOLS .. .. ... .. .. EM-27



‘Engine.Compmrrgen.ts {Outer parts) — ENGINE,-M ECHANICAL _
" ENGINE COMPONENTS (Outer parts)

3444
E.GR. tube (3.5-4.5,25-13)

®
E.G.R. valve
Spark plug
Starter
@ 16-21 motor >
(16-2.1, ' Vacuum tube astembly

12-15) [~ Intake manifold M6 313.9-9.8(04-1.0,2.9-7.2)

M8 (T 10- 16 (1.0-1.6,7-12)

Fan

P
@ ;;’
(4.0-6.0, 29 - 43)
et
Thermastat @ 4
Water outlet o
Intake manifold stay Water infet J T

Oil fitter

@ 29-39

Distributor
(3.0-4.0, 22- 29)

Distributor

Engine mounting
bracket

@ : Nem (kg-m, ft-1b) .

@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

S ‘ gQValve cotter

; Cam shaft % B Spring retainer
Rubber & ég/—ou seal
plug o% % : . Spring seat

.“\____ Sl'lap l'i]‘lg
e f~_
. )
Cylinder head bolt Valve guide
©69-78 @\Vﬂve seat
(1.0-8.0,51-58)
Cylinder head '

@ 15-25(1.5-25,11-18)
®16-22(16-2.2, 12-15)

Timing chain N X >
Camshaft
sprocket

@ 118-157

(12-16,
87-116)

Cylinder liner
Only for service

Cylinder block

Flywheel

Front cover

@ 137-157
. oo 14 - 16,
Piston, pin, nngs (101 -116)
and ’
connecting rod
Rear oil seal -
Pilot bushing Rear plate

S\
@ .. == (Connecting rod
v TP |
Front - R @ 44 - 54 )
ol seal 4.5-5.5, Q) ‘ : ﬁ
33 - 40) ) N> |
\ i

Drive plate

4@ 137-157
3 (14-16,
101 - 116)

0il thrower :
OQil pump drive gear
Crankshaft sprocket

— For AT

o 0Oil drain plug @®: Nm (kg-m, ft-Ib)
@ 20-29(2.0-3.0,14-22) : SEM137
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PRECAUTION

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

DISASSEMBLING
ENGINE OVERALL

MOUNTING ENGINE
ON WORK STAND

1. Remove following parts, located

at rear and right side of engine.

e Starter motor

o Transmission

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

e Intake manifold stays

¢ 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

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

5. Remove engine left side parts.

e Distributor cap- and high tension
cables

e Distributor

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

T Y TN
,Ii\n/mosom
T

ST05015000

SEM138

3. Drain out engine oil and coolant,

REMOVING OUTER PARTS

4. Remove engine front side parts.

¢ Fan

¢ Drive belts

o Belt tensioner for powg steering (if
equipped)

e Alternator adjusting bar

Water pump

¢ VYacuum tube assembly for distribu-
tot and canister

EM-4

SEM140|"

Compressor bracket (if equipped)

L J

o Oil level gauge

e Engine mounting bracket

e Spark plugs .

6. Remove engine right side parts.
(1) Cylinder blocktoP.C.V. valve
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

e Spark plugs

7. Remove enging bottom side parts.

e Oil pump and cil 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
Oil thrower

Oil pump drive gear
Crankshaft sprocket

T AWk |

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.

8. 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 ‘
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- 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.5 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

AL AW~

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

e E.G.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. :
¢ Fast idle control device (if equip- -
ped) '
e Pligs.
e Vacuum connectors
Note installed direction of outlet
for reassambly.

o 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 e
[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 mim (0.0024 in)

When
select so that weight difference be-
tween 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
along journals for taper and around
journals for out-of-round.
If out-of-round or taper exceeds the
specified limit, replace or repair.
Out-of-round {X-¥Y): .
Limit 0.03 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.

J
"‘-'.e\. \
Y

et

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"";
Approximatsly
4.0 mm (0.157 in)

.Pilot bushing

_d

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

@ : Main bearing cap bolt
44 -54 N-m
{4.5 - 5.5 kg-m,
33 .40 ft-b)

Do not turn crankshaft while the
plastigage is being inserted.

(3) Remove bearing and cap. Com-
pare width of plastigage at its widest
part with the scale printed in plasti-
gage envelope.
Main bearing clearance:
Limit 0.12 {0.0047 in)

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 - 5.5 kg-m,
33 - 40 ft-Ib)

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

2. If 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. Install sprocket on camshaft and
check for runout.

If runout exceeds the specified
limit, replace camshaft sprocket.

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

SEM157

CHAIN

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

CHAIN TENSIONER
AND CHAIN .GUIDE -

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

FLYWHEEL

1. Check the clutch disc contact
surface on flywheel for damage or
wear. Repair or replace if necessary. _
2. Measure runout of the clutch disc
contact surface with a dial gauge. If it
exceeds the specified limit, replace it.
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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 ide_ntiﬁcation
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.

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, tight-
eén to the specified torque. '

@ : Rocker shaft bracket bolt
15 -25 N-m
(1.5 -2.5 kg-m,
11 - 18 ft-lh)

‘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.

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 Y

SEMI156

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

. (A~ Z) Marked on cylinder head

.,

(A-ZH2A-2Z)(A -Z)A-2)

Marked on brackets SEM163

SEM165

Front mark
(notch)

EM157

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 No.5
rocker shaft bracket.

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

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

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

Assemble in the reverse order of
disassembly 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 b=earings 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.
€. 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.

Q0 Qo

(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 bolt
44 -54 N-m
{45 -5.5 kg-m,
33 - 40 ft-b)

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 ® ® ® @
S vl
DO @ ©® U

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

ing cap.

5. Install rear oil seal using Tool.

SEM166

e. After securing bearing cap bolts,
ascertain  that crankshaft tum
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)

a. When installing oil seal, give coating
of engine oil to sealing lip and
mating shaft to- prevent scratches
and folded lip. Also apply coating
of oil to periphery of oil seal.

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

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

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

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) Instali 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)
8 \
= 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
. (4.5 - 5.5 kg-m,
33 - 40 ft-lb)

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 gasket by accommodating
knock pin of cylinder _block as
follows:

(1) Thoroughly clean cylinder block
and head surface.

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

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

(4) Temporarily tighten two center
bolt.

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

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

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

c. Always use new cylinder head
gasket.

9. Install front side parts. .

SEM169:

Chain tensioner

Slack side chain guide
Tension side chain guide
0il thrower

Qil pump drive gear
Crankshaft sprocket
Timing chain

B - W T I VN e N

(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-Ib)
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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.

No. 2 hole
No. 2 mark

Mark on chain

(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
stack 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 graasa 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) Install crankshaft pulley.

(X} : Crankshaft pulley bolt
118 - 157 N-m
(12 - 16 kg-m,
87 - 116 ft-1b}

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

i [g)

.-":ihw
i

 SEM172

(@) : Cylinder head bolt
69-78 N-m
(7.0 - 8.0 kg-m,
51 - 68 f1-{b)

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

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

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

Valve clearance {*Cold)
Intake 0.21 mm (0.008 in)
Exhaust 023 mm (0.009 in}

*At ambient temperature
(68°F). _ ‘

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

20°c

vy

12 Install valve rocker cover with
gasket.

(T : Valve rocker cover bolt
78-98N-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 strainer 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

5.9 -98 N-m
(0.6- 1.0 kg-m,
4.3-72ft-b}

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

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

c. Always use new oil pan gasket.

INSTALLING OUTER PARTS

14. Install following parts in the re-

verse order of disassembly and with

the specified torque if designated.
Refer to Disassembling Quter Parts

and S.D.S. for tightening torque.

(1) Engine bottom side parts.

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

(2) Engine right side parts.

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

Temporari.i;set bolts and nut

- 'SEM173
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b. When connecting vacuum pipes, re-
for to Section EC.

c. 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 cables,
clamp those as illustrated.

SEM174

(4) Enginé 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 to middle of
gauge, then adjust clearance to hot
specifications.

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

(3) Ignition timing.
(4) Idle rpm.
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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 flatness mm (in) 0.1 (0.004) ’ ! ‘
v
[4 4
Valve gulde Unit: mm {in} - £ —
EXHAUST 8.3 -8.5 (0.327 - 0.355} dia. Do
SEM177
Contacting face angle "' 45"
310.12) =l |~ :
INTAKE Snep.ring groove Conactiog Width | Standard. | 1.2-1.8(0.047-0.071)
e ] D
" | ) 45.097 - 45.113
Standard {1.7755 - 1.7761)
Outer diameter “D”
10.7 - 11.0 (0.421 - 0.433) . 45.597 - 45.613
: SEM175 Service {1.7952 - 1.7958)
Intake Exhaust “Ex.hﬂ *
) ‘ ust . :
- 10.4-106 J;H-p 10.4-106 | R ! Unit: mm {in)
(0.409-0417 T\ (0.409-0.417) [}
S Dl r R
W : L)
|| | 1!
k|4 / fH -
W a
IO
| 1 | 1
Il N
g -
INTAKE EXHAUST D
EM116 sem7e |
) T Contacting face angle "¢ 45°
Standard Service
‘ ing width
Valve guide 12.023-12.034 | 12.223-12.234 ' f;?;m Hea wi ‘Standard 1.5- 1.9 (0.059 - 0.075)
Outer diamster “D” | (0.4733 - 0.4738} { (0.4812- 0.4817) ,
2
40.080 - 40.096
Valve guide , Standard [y 5339 -:osvas}
inner diameter “d" 8.000- 8.018 (0.3150 - 0.3157) Outer diameter "D . )
[Finished size] 40.597 - 40.613
: Service (1.5983 - 1.5989)
Cylinder head valve guide | 11.986- 11.996 | 12.185- 12.196 : :
hole diameter "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) - e 45.000 - 45.016
or stancard inse (1.7717 - 1.7723)
Standard Limit in. -
o 45.500 - 45,516
n 0.020-0.053 - For service insert (1.7913 - 1.7920)
. | (0.0008 - 0.0021)
SI""“ to guide ~ 0.1 (0.004) _ 40.000 - 40.016
clearance Ex -0.040-0.073 | For standard insert (1.5748 - 1.5754)
© | (0.0016 - 0.0029) Ex,
o 40.500 - 40.516
Stem end deflection —_ 0.2 (0.008) For service insert (1.5945 - 1.5951)
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Interference fit of seat insert Unit: mm (in)
" Standard 0.081-0.113
Service {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

~90%

b

- 1~
L.416 41.8

(1.638 - 1,646} dia.
SEM179

i 472 1.480) dia.

SEM180

VALVE

Unit: mm {in)

L
SEMIB1
Standard Limit
In 42.0-42.2 _
Valve head {1.654 - 1.661).
diamaeter “H”™ Ex 18.0-38.2 _
) {1.496 - 1.604)
. | 1228-123. B
) {4.835 - 4.846)
Valve langth “'L"’
£ | 1238-1239 _
" | (4.866-4.878)
. | 7:085-7.980 _
Valve stem (0.3136 - 0.3142)
diameter “D" £ | 7:945-7.960 _
% [(0.3128-0.3134)
In
Vv f I ‘
";I'va sce angle 45°30° _
. Ex.
Valve head margin In. 1.3 (0.091) C_L5 {0.020)
‘™M Ex. 1.5 (0.059) 0.5 (0.020}
Grinding of valve In. .
- 0.5 (0.020)
stem end Ex .

VALVE SPRING

Foilowing data are common to both intake and exhaust.

Unit: mm {in)

Standard Limit
Free | Outer 49.77 (1.9594) -
height [\ nar 44.10 (1.7362) -
out :"k:’)m 40.0/226 (23.0) | 40.0/189 (19.3)
Assam. | FUter 29 (1.575/50.7) {1.675/42.6)
{infib)
bled
height/ .
tension| | '(“"‘,"N 35.0/108 (11.0) | 35.0/87(8.9)
naer {kg). (1.3783/24.3) {1.3783/19.6)
{in/Ib) :
Out of | OUter - 2.2 (0.087)
SQUAre | [ oner - 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) A
Camshaft end play - 0.2 {0.008}
"A'.
EM&71
In .
. g ) 38.477 - 38.527 :
Cam height “A - {1.5148 - 1.5168) 0.25 (0.0098)
Camshaft bearing Unit: mm {in)
Standard Limit
. 33.000 - 33.025
Inner diameter (1.2992 - 1.3002) —
Camshaft journal -
to bearing clearance 0.045-0.030 0.1 {0.004)

[Oil clearence]

{0.0018 - 0.0028)
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CYLINDER BLOCK

Cylinder block

Unit: mm (in)

LAH 210.79)

PISTON, PISTON RING AND PISTON PIN

Piston

Unit: mm {in)

a: About 20 (0.79)

EM714
84,935 - 85.035
Standard (3.3459 - 3.3478)
" . e 0.50 (0.0197) 85.465 - 85,515
Piston diameter "A Oversize {3.3648 - 3.3667)
1.00 {0.0334) | 85.955 - 86.015
Oversize (3.3844 - 3.3854)

Side clearance of

piston ring

Unit: mm (in)

thickness 0.04 Ib}
mm (0.0016 in)]

EMA422
Standard Limit
Surface flatness — 0.1 (0.004)
Inner 85.000 - 85.050 .
diameter (3.3455 - 3.3484) 0.2 {0.008)
Cylinder ?O:‘l;:f' Less than _
bore {X-Y) 0.015 {0.0006}
Less than
Taper (A-B) |4 615 10.0006) -
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-
tracting force N
. 20-14,7(0.2-
fwith gauge ko, | 15 04-33) -

Cylinder liner for service

*Wear limit

Unit: mm (in}

Qif ring

(0.0059 - 0.0118) .

0.30-0.90
(0.0118 - 0.0354)

Standard Limit
Top rin 0.040 - 0.073
P ring {0.0016 -.0.0029) .
_ 0.1 {0.004)
Second rin 0.030 - 0,063
ondring {0.0012 - 0.0025)
Qil ring - -
RI“,‘ gap Unit: mm {in)
Standard Eimit
Toori 0.25 - 0.40
op ring {0.0098 - 0.0157)
Second ring 0.15-0.30 1.0 (0.039)

Piston pin

Unit: mm (in)

Outside diameter

Standard

Piston pin outside dia-
meter

20.993 - 20.998 {0.8265 - 0.8267)

Piston pin hale diameter 1.

21.001.--21.008:(0.8268 - 0.8271)

Interference fit of cylinder liner

4.0{0.157} 89.00 - 89.05
Undersize (3.5039 - 3,5059)
45(0.177} 89.50 - 89.55
Undersize {3.5236 - 3.6266)
5.0{0.197) 90.00 - 90.05
Undersize {3.5433 - 3,5453)
0.08-0.09
{0.0031 - 0.0035)

Piston.pin to piiton
Glearance .

0.006 - 0.013 {0.0002 - 0.0005)

"EM-22

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! :

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.

Overheating. 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 Repair or replace.
. Wrong assembly of piston with connecting i?epai: or réplace.
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 engine 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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Engine Lubrication System — ENGINE LUBRICATION & COOLING SYSTEMS

" "ENGINE LUBRICATION SYSTEM

LUBRICATION CIRCUIT

SLCO21

V;

Y

- Qil pan . w
. . !
Oil gallery in -
‘ y eylinder block Oil strainer
{—— .- . —
: - |
By-pass passage Oi! pump Regulator valve
- - - Intermittently !
oiling portion —— - —]
<==  Oil passage Oil filter Relief valve
e T
Main bearing

———————

Pump drive gear

Cylinder head
oil gal!ery

Y]

- bc:;r?:;t tna rod Oil jet Chain tensioner Center cam bracket
Connecting rod | | Timing chain iL Rocker shaft
' v
1
Rocker arm
:Piston-pin, pis- i . - -Camn, bracket
ton and cylinder ' T
) 1 \[ 1
i o Timing chain .
i Cam sTurface Camshaft bearing and front cover
¥ r 1 L F !

[}
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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 hesd rotor
undsr ahove condition.

California models:

)

{ @/ W

%)

SLC074

S5LCO75

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.

ELOO9

3. Using a new gasket, install oil

pump and drive spindle assembly,

SLC023

4. Make sure that the tip of the drive
spindle fits distributor fitting hole
securely.
S. Tighten bolts securing oil pump to
front cover. o
@ : Oil pump mounting balts

11- 15 N-m :

{1.1- 1.5 kg-m,

8-11tb)

6. Install distributor cap.

DISASSEMBLY AND
ASSEMBLY

5 il pump cover

2 Quter rotor 6 Regulator valve

3 Innerrotorand 7 Regulator spring
shaft 8 Regulator cap

4 Gasket

1 Qil pump body

D : il pump cover bolts
6.9-9.8Nm
(0.7 - 1.0 kgm,
-6.1-7.2 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

5LCO025

INSPECTION

1. Inspect the following for wear or
damage.

¢ Pump body and cover

@ -Pump rotors and rotor shaft

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

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

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

LC-3



EngrneLubncat.'onSystem— ENGINE LUBRICAT|0N & COOLING SYSTEMS

Rotor to straight edge @
Less than
0.06 mm (0.0024 in)
Oil purnp body to straight edge ®
Less than
0.03 mm (0.0012 in)

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

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

s$LCO27

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.

Lc4

olL 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
upit for operation. Inspect for a
cracked or broken valve. If replace-
ment is necessary, remove valve by
prying it out with a screwdriver. Install
a new valve in place by tapping it.

ket

Q)




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

4 Cylinder head to intake manifold

<A Thermostat to radiator

-+ Radiator to reservoir tank

SLCO30

Cylinder head

Radiator cap — ~Z- ™1 Reservoir tank
b
i

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 release
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 ceolant into a ckan 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 gshroud
.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)

ETO12}

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 pressura:
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 alurninum
and its bearing outer race is of a press
fit type. For this reason, water pump
should not be disassembled.

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.

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

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.

@ : N-m (kg-m, ft-ib)
¥ : Belt deflection mm {in){N (kg ib)

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

- Pump gasket
(Always replace)

Water pump with fan

coupling
Fan belt
SLCO3S
4 p——
Sony
r e
) o -
‘ - o
- . i
. s
2
L
3 e 5 =
_: = s 200200 == T
c0077
1 Bi-metal thermostat 4 Bearing

S Driving chamber for “ON™
6 Coupling part (Labyrinth)

2 Slide valve
3 Reserve chamber for “QFF”

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

GENERAL SPECIFICATIONS RADIATOR
. 2 .
Oil pump Trochoid type Can ralief pressure kPa {kgfcm<, psi} 88 (0.9, 13)
2 -
Oil filter Full-flow and cartridge type Leakage test pressure kPa (kg/cm?, psi) 157 (1.6, 23)
. -
kPa (kgfer2, psi) (0.60-0.75.85-10.7) THERMOSTAT
Radiator Down flow, corrugated fin Standard ‘Frigidtypa 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 8100 8/90
— § mm/°C (in/°F) . [ (0.31/203} { {0.31/232} | (0317194}
Tem-coupling

Fan speed (at water pump
speed 4,000 rpm)
rpm/{°C (OF)

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

INSPECTION AND ADJUSTMENT

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

Free tength 52.5 (2.067)
mm {in}
| Regulator
valve " | Installed length/
mm {in}/N (7.9-8.7,17.4-19.2)
{kg, Ib) -

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

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

WATER PUMP

Fan beit deflection
mm {in}/N {kg, ib)

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

TIGHTENING TORQUE
Unit N-m kg-m ft-lb
Oil pump mounting balts | 1115 1.1-15 8-11
Oil pump cover bolts 69-98 1 07-10 | 6.1:.7.2
Regulator valve cap 39-48 4-5 23-36
| Water pump securing
bolt
M6 39-98 04-10 29-72
M8 10-16 10-16 7-12

LC8




ENGINE LUBRICATION & COOLING SYSTEMS‘— Trouble Diagnoses and Corrections:

LUBRICATION SYSTEM

TROUBLE DIAGNOSES AND CORRECTIONS

Condition Probable cause Corrective action
Oﬂ 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.
0il 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 flushing 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 systerm 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 Oil filter wrench
(125664)

SLCO36

LC-10
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Description - ENGINE FUEL

" DESCRIPTION
SYSTEM DIAGRAM

——— FUEL LINE
oo VACUUM LINE

e [NPUT SIGNAL
s QUTPUT SIGNAL : >

bena
| "
r : . Fuel filter

3=l Pressure regulator

Vacuum switch (California models)
i(Switching module) Air induction vatve

!

TIITITY

LITTTII T ITITT

Air cleaner
W
padll
WA

Air flow meter

Injector
A

. LAS. unit
Exhaust ’
manifold
Air temperature
sensor
)
Qil pressure
switch
X
y L
) ]
j ON ‘L ST
1=l
‘Fuel pump relay Ignition coil iti i ‘
P p_ y len Igru_ltin switch Control unit

SEFOB1
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ENGINE FUEL - pescription

COMPONENT PARTS LOCATION

Fuel damper

(California models)

Altitude sensor

Vacuum switch
(California models)

Dropping resistor

Air temperature sensor

Pressure
regulator

Fuel filter

Air regulator

Water temperature

[
®ensor

SEFO082
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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 kgfem?, 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.

——

. f Fuel tank %
N {k J_H_ /_ [

[

el

Ftwl filter

H

Injector
A

+ (o
fr T 5 —
@- - Pressure regu.laturH

SEFQ83




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 i
switch Water Air _ ‘Z:;‘t':]in lgnition Igl::)til]on
tempera- tempera- Idle Full (Californi switch tive Remarks
" Fuel ture sensor | ture sensor [ throttle ;Jrln @ | “sTarRT” ltwga' o
enrichment contact models) ermin;
Cold start o o o]
- Start o
: ' g *1: Ignition switch
o o'l
Afte\r Starl 5‘START’, — IlON"
. Idle o} !
After idle o o*2 *2: Idle contact
LION)) — IIOFF||
Full o] e}
Warm-up C o}
Intake air o
temperature i
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Fuel Injection Cantrot - ENGINE FUEL
' 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 transmission models
3,000 3,000 ®
g_ 2,600+ . 2,600+
3 ® E
g 22004 22004
g =]
’ o
=
& 1,800 4 §  1.8004
® (]
1,400 4 1,400
1,000 - © 1,000 ®

Caoling water temperature

Cooling water femperature ;
coline at 80°C (176°F)

at 80°C (176°F)

Fuel is shut off; and fuel is

Fuel is thut off; and fuel is
injected again in zone “C*.

Deceleration from zone “A” 0 ; Deceleration from zone “A”
: . .t injected again in zone “C™. L

Fuel is shut off; and fuel is Fuel is shut off; and fuel is

Deceleration from zone “B"

injected again in zone *'C™.

Deceleration from zone “B1”

injected rgain in zone “C™.

Deceleration from zone “C”*

Fuet is not thut off.

Deceleration from zone “B2”

Fuel is not shut off,

" Engine rpm increased in order
Of IIC”’ IlBII' and “A”-

Fuel is not shut off in zones
“Cl’ and IIBI‘); in zo"c ltAI!’

Deceleration from zone *“C™

Fuel is not shut off.

Engine rpm increased in order

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




ENGINE FUEL — £F/ System Component Parts Construction and Function

EFl SYSTEM COMPONENT PARTS CONSTRUCTION

FUEL FLOW SYSTEM
FUEL PUMP

AND. FUNCTION

e———Normal flow

= = = = =Relief valve actuated
‘due to clogged discharge

Battery

Fuel pump relay-1 Fuel pump

Outlet
Ignition

switch 1G Fyel pump relay-2

Lo

@“j_

Ol pressure switch

Alternator

- line . -
. Normal switch position
Relief valve Check valve When engine | When engine is
\ + is stopped in operation
5 v Alternator
i = L rerminal
Inlet o o ve—— ON orr
[: Ol pressure
: .
- 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

B ON Failure Normal | ON 1 Actuste
ON Generate Failure | ON 1 Actuate '

o . Not

_ O?J Failure Failure QFF 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

EF252A

In the vane pump, the roller is
pushed ocutward 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 turned “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

% Fuel outlet

N

il

% 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

Electric terminal

S A A e
§ “Q-\.q:\.'-. 2
% '-.urq.

Filter

SEF098

PRESSURE REGULATOR

To intake manifold
b 4

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.

kPa (kgfcm?, psi)
196
2.0 Fuel pressure

o f 28)

2|58 250 kPa (2.55 kglcm

g 407 366ps) _

: ) lmos;)henc :

8o h Time -

2 -

O _g8 b . Full  Manifold | .
(-1.0, ldllng throttle  ucuym |
-i®)

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

Up

L

Air temperature sensor

To EFI harness

Potentiometer

EF441A

The air flow meter measures the
quantity of intake air, and sends a
gignal 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 ¢2
mounted to the flap shaft slides on
the variable resistor R. from R1 to R9,
causing the voltage across terminals
@ and @3 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
U/Ug, 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 Sleeve
N A
- - Air outlet
~Heater
Tl I ‘ ol 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 a 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 heated by the heater,
begins to move and closes the &ir 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).

1.A.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.pipe 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
air 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 vatve, i

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

EF-14

Characteristicy curve

ft/ho)| -

P
o

i(1,412)
32 (1130)

(7]
[=]

(1,059

[
<«

21.5 (759)
{706)
> 10 16.5 (583)
B33 _ 2.5 (88)
=20 o 20 40 60 80
(—4) (32) (58) (104) {140) (176)
Temperature °C (°F)

regulator m3/hr (cu

air

Initizl-bimetal temperatuze: 20°C (68°F)

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

30
(1,059
20
(706)
10
1 5.00177
. (353) am 2.5(8.8)
— - 2 Shutter
2 . 4 [ 8 10 3 Heater
* Time (minute) SEF102
Idle speed
adjusting screw
i —
Intake manifold T " |
" LAS. unit
Throttle chamber .
j : Air cleaner
Air pipe @
; _ £ k=
Air duct ]
Y 5
.ru (%]
l Air flow meter.
SEF106
Throttle valve switch

'}
: Secondary throttle
valve* SEF100

_ ~—1 To LA.S. unit
o | Primary throttle valve

Secondary throttle vatve

]

_I—_/u‘—l SEF104




ENGINE FUEL — EFt Systern Component Parts Construction and Function

DASH POT (Automatic
transmisslon models)

The dash pot is attached to the
throttle chamber. The dash pot pre-
vents 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
SIENSOR

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
menitors full throttle position.

SEF105

Air temperature
sensor
SEF107

WATER TEMPERATURE
SENSOR
CHARACTERISTICS CURVE
%
- 30
20 O~ [+
\ 7.0 - 11.4 ka2 at --10°C (14°F)
12 e
6 N
AIR TEMPERATURE . NN D129 ke 2t 20°C
SENSOR -2 a -
g 3 Y T (68°P)]
- g 2 J0.68- 1.00KsE |,
g ,at 50°C (122°F)
208 b |
06
- 0.4 _
0.3
0.2 d
0.1
0.08
0.06

30 -20 0 20 40. 60 B8O
(—22){—4)(32) (68) (104)(140)(176)

‘Temperature °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.

=

ngottle va;lwtc}'l P

Idle

contact

Full throttle
contact

SEF108
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EF| System Component.Parts Conistruction and Function — ENGINE. FUEL:

VACUUM SWITCH
(California 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 cause the
switching module to transmit an “ON”
signal to the controt unit. -

ALTITUDE SENSOR

.. (California models)

This altitude sensor is a device to
obtain the electric 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-
resisiance 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-fuel ratio by the

electronic control unit.

CONTROL UNIT

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

The essential role of the contro}

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 (§)- (&)
ON |-——-—-
!
QFF
!
L

———— ~21.3 kP2  —-

(~160 mmHg, 6.30 inHg)

Battery

Vacuum Vacuum
increase decrease
Intake

BH— 00—
@_._._

To control
unit

>

(Switching module)

SEF277

Bellows
- To
contrel unit
W
Magnet Battery (F
Magneto resistance element SEF112

Characteristics curve

3 ST 1
O 1
g :
E; i
§_ 2.6 b . '
5 ! :
Q E H
Altitude 500 1,800
m(ft)  (1,641) (5,906}
[Atmospheric
pressure:
kPa 95.4 814
{mmHg, (716, (611,
inHg)] 28.2) 4.1
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 umit
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-
toss protect the injectors from alterna-
tor voltage surges and from the effects
of other components in the vehicle's
electrical system.

RELAY
EF1 relay

The EFI relay serves to activate the
electronic fuel injection system
through the ignition switch.

Fuel pump relay -1 and .2

The fuel pump relay serves to ac-

tivate the fuel pump. For operation of
the fuel pump, refer to Fuel Pump.

EFl HARNESS

One wiring hamess is used to con-
nect lines between the control unit
and the related major units.

The 35-pin connector of the EFI
harness is connected to the control
unit, and runs to the engine compart-
ment. The harness 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
and control unit through fusible link
designed especially for EFL

I .
(0000] roersure

Electric
Resistor terminal
SEF114
Battery Dropping
. Fusible link resistor Injector
&) @ﬂ VS . v T —
L | S
PETEE .
Control unit

4@1 EF I relay
1G

Ignition switch

SEF115

_ Control ur{it'

T Air

regulator
= )

~———————— Main harness | Fol
{ Altitude

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- R-ema val and Installation

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

Gasket should be replaced by new
one each time the throttle chamber is

removed.

@: N-m (kg-m, ft-ib)
18-22(1.8-22,13 - 16)

SEF126

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

Throttle valve
stopper screw

Throttle lever

I

SEF127

SER=r g
= i,
L_?\.%mg )

')

Dash pot

Throttle
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

Left side dash panel SEF323

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. TRemove 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 EFI harness at
35-pin connector, be sure to turn
ignition switch “0FF” and then dis-
connect ground cable from battery to
prevent tontrol unit from being 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 brackst

SEF131

1. Disconnect battery 'I:gmund"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
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. )

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.

I.LAS. unit from air

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. Reduce 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 the

order of removal,
5. For installation of fuel hose, refer
to Fuel Hose.



ENGINE FUEL —Removat and Instatiation

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 into a suit-
able container.

 ¢. Tighten high pressure rubber hose

clamp so that clamp endis 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.

€

“““((‘[/;
R

SEF138 = YN
@: Clamps «.
1.0-15Nm =

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

Fuel pﬁr?]?i
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 (D : 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.

~. 7. e _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 installation 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 follow-
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

Fuel pipe -
assembly

Injector

SEF139
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ELECTRICAL SYSTEM INSPECTION

DESCRIPTION

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

CAUTION:

When cliecking the electrical system
with EFl ANALYZER, be sure to use
the proper adapter harness.

* If the analyzer is not available, use
the following procedures.

PREPARATIONS FOR
INSPECTION

' VEHICLE PREPARATIONS

1. Tumn ignition switch to “OFF”
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 EFI harness at
35-pin connector, ensure that igni-
tion switch is in the “OFF"” posi-
tion.

b. Be extremely careful not to break
or bend 35-pin when 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 unnecessery 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
bolt.

EFS51A

3. After steps I 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 vacuurn 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.
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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 hose, 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 pressute gauge
between fuel pipe and fuel hose of fuel
filter. i

3. Start engine and read fuel pres-
sure gauge.

s Atidling:. )
Approximately
206 kPa
(2.1 kg/cm?, 30 psi)
e The moment accelerator pedal is
fully depressed:
Approximately
255 kPa
(2.6 kafcm?2, 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
intervals. 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

2.  Measure the resistance between
terminals @9 and § . The standard
resistance is 200 to 500 ohms.

2. If a different sound is prodiced
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.

v

PRESSURE

EF327A

REGULATOR

Refer to Fuel Pressure Check for
inspection.

3. While sliding flap, measure resist-
ance between terminals 82 and @ _ If
resistance is at any value other than 0

AIR FLOW METER and o ohm, air flow meter is normal.

'CHECKING POTENTIOMETER -

Potentiometer @
R, I -i @Y
¢ | b §
Ry I | us
L3
Ry @ EF319A
SEF146 —O0— ’

1. Measure the resistance between
terminals @9 and @ . The standard
resistance is 100 to 400 ohms.

CHECKING INSULATION
RESISTANCE . -

Check insulation resistance betweén
the air flow meter body and any one
of the terminals@? ,83, @ and §9. If
continuity exists, the air flow meter is
out of order.

EF482A

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.

Al

WATER .TFMPERATUR_E SENSOR AND
AIR TEMPERATURE SENSOR

CHARACTERISTIC CURVE

30
20 - o 0:
7.0to 11.4 kT at =10°C (147}F)
L A N, R ]
g’ SONA
N2, t0 2.9 20°C
4 2.1 to 2.9 k2 at -
5 3 ™M (68
g 2 068 to 1.00 kn
g - at50°C(122°F)
% 0.8 IR
~ 0.6 <5
0.4 - iy
0.3 B G
0.2 \
0.1
0.08
0.06
~30 20 ¢ 20 40. 60 B8O

(—22)(—43(32) (68) (104)(140)(176)
- Temperature °C (°F)
1 EF334A

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.

-

[T

CHECKING INSULATION
RESISTANCE, -

Check insulation resistance between
terminal @ and air flow-meter body.
If continuity exists, the air-tempera-
ture. sensor is out ofv.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
WaITUP. . .. v i ee e e 0K
e Engine speed remains unchanged
after warmup. .. ......... 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.

LT

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 screwdriver, 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,

Po not adjust throttle valve stopper .

screw as it is factory-adjusted.

Throttle valve
stopper screw

Th{ott}e l'cvcr T
s

J o
O SEF127

DASH POT

1. ‘Set’ engine sbeed to 1,500 rpm
under no-oad. ' 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

S5EF149

3. If necéssary, adjust the adjusting
screw $0 that the rod end ‘comes into
contact with the adjusting screw.

EF-31
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WATER
TEMPERATURE
SENSOR

CHECKING [INSULATION
RESISTANCE

I. Check continuity between the
sensor ‘body -and each-of the termi:
nals at sensor.

SEF150

WATER TEMPERATURE SENSOR AND
AIR TEMPERATURE SENSOR

CHARACTERISTIC CURVE

303G
20 % - =
\ 7.0 to 11.4 k2 at —10°C (14°1)
103N |
s - -
6 SN .
.4 e 2.1 to 2.9 kit at 20°C -
s 3 Tgsls%)'
g 2 068 to 1.00 k02
g aat 50°C(122°F)
© 0.8 N
= 0.6 AN
0.4 M T’ _ . :
03 SR
0.2 N
b.] j . DU SR
0.08]
0.06+
~30 -20 0 20 40 60 80

(—22)(-4)(32) (68) (104)(140)(176)

Temperature °C (°F)
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, th 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,

A/T: “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.

0.2 mm (0.012 in} " SEF162

Changing idle switch. from “ON"
to “OFF” corresponds to change‘
from O to o= {infinite} ohms in resist-
ance betweéen terminals @) and @0

CHECKING FULL THROTTLE
CONTACT

1. Connect chmmeter between ter-
minals @ and @D, and make sure
continuity does not exist,

SEF161
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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 @, @ 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

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{2
- A AAY
* O
+ pr—
Resistance
30kn2
SEF324
ALTITUDE SENSOR
1. Connect the test lead wires as
follows,
.I_
Battery
@ 12v

'@ " Voltmeter-

+= -
Q0 O -1 )
: = SEF166

3. If the test results are not the
specification, the altitude sensor is
malfunctioning.

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)

* 43 and 38 {(No. 2 cylinder)
e 43 and 37 (No. 1 cylinder)

The resistance should be approxi-
mately 6 ohms. ........... CK.

SEF156
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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.

EF1 relay and fuel pump relay-1

: . 12V direct current is applied
Normal condition between terminals (D and @
Check terminals
Test results: “Continuity
®-@ Yes -
®-® No Yes
@ - Yea No
' Yes ": ' Contiiuity should exist.
Ne : Continuity shoild not exint.
I‘N&iﬂmhlﬂlﬂm—mﬂ)ﬂw; .
Fuel pump relay-2 et tom Normal —— l ®
. . - — o . ~T_ﬂtlﬂh.l:_&lt_’. .
BR_PPofw—7 oo T - -
1 ==l @b o—un—oy» ®-0 D m T
G - O-® | Mo Yo -
| o o— " ow - -
- : B pUA - Yoo Contimuty thould cuigt, - -~ - -
— No: Centinuity should not exil, .
(D) o Counees poutioe (+) trrmsionl
@ .. Conmmect megative () tarminal
SEF156

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.

EF34

4, Starting engine or cranking en-
gine, check inspection lamp to see if it
flashes 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 mora 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-_-SHOO_TING 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. -

Checks before inspection

Befors 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 harness 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.

¢

Inspection 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 isrminal i discon-
nected. Removing and installing these
connectors 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

Pfobéble cause

Check and corrective action ., |

Engine w1]l not start ~ Improper ignition system. Disconnect "high tension cable from ‘one
-’ spark plug and check for hot spark.

or hard to start.

¢

o Improper ignition signal input.

Intake air leakage at following points:

e P.C.V. 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-] 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 potentiometer
e “Start” signal circuit

Poorly charged battery.

- Connect a tead wire to ignition coil negative

termninal. 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. : :
Results:

-a) Injectors click every second break, check

the following circuits.

o Water temperature sensor
o Air flow meter potentiometer.
e “Start” signal circuit

_ @ Airregulator

-3:b) Injéctors do not click, check the fallow-

ing circuits.
e Control unit power input circuit

: o Ignition coil trigger input circuit

o Control unit ground circuit
¢ [njector 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.

Malfunctlomng air regulator.

I

. Then proceed to the following checks:

e Fuel pump

e Altemnator “L” terminal
& Oil pressure switch

e Fuel pump relays-1 and -2.

) ;theek 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.mproper intake a.n(Zi exhaust valve clearance.

Ad]ustva.lve clearance.
Check. that: plate is closing when throttle is
released and replace if necessary.

To check air regulator, proceed to the
following steps:

¢ 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.C.V. 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 fuel line.

i
[

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.
o Injectors
e Fuel pipes
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Check and corrective action

Condition Probable cause
Malfunctioning control unit. Tap control 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 systemn. 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.

o Tank strainer

e Fuel filter

o 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

e V.C. valve .

e Dipstick and cil filler cap seals

e Manifold gaskets.

e Air flow meter hoses, etc.
Improper fuel pressure.

Improper idie CO% adjustment.

Improper EF] 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. | e : , Check ignition system for hot spark.
high. Improper air cleaner filter. Check air cleaner filter and replace if
necessary. :
Improper fuel pressure, Perform fuel pressﬁre test.
Problem in the following circuits: Check each circuit.
e Water temperature sensor Then proceed to “Component checks™.
o Air temperature sensor
e Throttle valve switch, idle contact and
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 ...
e 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
-» Control unit power input circuit
" @ Injector circuit
Backfiring. Intake air leakage at the following points: Check for intake air leaks.

e PCYV. valve

o V.C valve

e Dipstick and oil filler cap seals '
e Manifold gaskets

o 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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- Trouble Diagnoses and Corrections - ENGINE FUEL

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 ¢hecks™,
full throtile 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”.
fult throttle contact. o

Vacuum switch

Air flow meter potentiometer

Aifr temperature sensor

Water temperature sensor

Injection circuit

“START” signal input

' 'COMPONENT CHECKS

(To be performed only after circuit tests are completed)

Control Air ﬂo'w meter _ Fuel system
1[1- t - N -
Problem Jector Alr Relay unit Flap Resist- ,
sound | regulator replace- Fuel pres- | Injector
. opera- ance
ment . sure test | leakage
o tion | means. :
Engine will not start . X X X X X | X . X X
Idle too high or too roughi 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 .
“CO" too hig]l x ) x - x x X
Engine surgds ‘ : X X X X X
-Backfiring Co : | . 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.. -
‘steel blind plug after adjustment of
idte 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
Faderal and/or California or other
state and provincial laws.

Inspection procedure

sMag21

V..

-t
e & @;

.| of gauge.

x4 Run engine at idling speed. ) R
For Canada , .

Preparation

1. Make sure that the following parts

are in good order.

e Battery .

Ignition system _

EFI harness connectors

Vacuurn hoses

Air intake system

(Oil filler cap, oil level gauge ete.)
2,_ Connect angine tachometer and
- timing-light in their proper positions.
3. When ; measuring CO%, insert
probe into_tait pipe more than 0.4 m
(16in). - :
4. Use “CO"-meter after it is fully

_warmed up. .
5. On air - conditioner equipped

" models, checks should be carried out
white the air conditioner is “OFF".

C

START

temperature indicator points to the middle

y

. Open engine hood. .

|¢ Run engine at about 2,000 rpm for about _

__2 minutes under no-load.

JForUSA.

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

pipe. .
v

Raoe mgl.ne 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 both 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.

!

Start engine and warm up engine until water -<>

[ - SMAO020

I 3

load. I

Then run engine for one minute at idle
speed.

Check:idle speed. - e S

" M/T: 700 £100 rpm
A/T: 7001100 rpm lin “D"’ position)

~ A

SMA263

bo

OX. 1 NG.
Adjust idle speed by turning idle speed ad-
justing screw.
v v
® .
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. Trouble Diagnoses and Corrections -ENGINE EUEL.

Timing indicator

1 4(=)

Check ignition timing with timiﬁg hght <>
Non-California California
8+2°B.7.D.C. 6+2°B.T.0.C.
oK. | : -~ $NG. , 7 e

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

I

Race éngi:ne two or three times under no-

load, then run engine at-idle speed.
1Check idle *“CO™% with ““CO"-meter.
0.K. Non-California Californis
1.311.0% - Less than 4%

. N.G.
v v )

LDoes engine run smoothly? . Check the following:
; NO| @« Following hoses for proper connections.
YES Vacuum hoses
] Blow-by hoses ’
. Airregulator hoses _
Air duct hoses
Canister purge hoses
® Aijr Jeaks at throttle chamber mounting
and intake manifold

SMA059

v

"ok " | NG.

Correct or replace malfunctioning parts.

v

v

Remove blind phug from air by-pass screw California
on air flow meter. models
California models:
Steel plug
Non-California models:
"Rubber plug

: . 1 Norn-California
Attt - models

! Note: After drilling, be sure io

: remove shavings and dust.

L P S

Turn off engine and remove
air flow meter from car.

- Drill a liole in steel plug which

Pug n . V seals air by-pass screw and

remove steel plug.

Air
by-pass
screw

SEF347
. F - . v
Race engine two or three times under o Install air flow meter on car.
no-load, then run engine at idling speed. : Start engine and warm up

- } ‘ engine until water .
temperature indicator points
to the middle of gauge.

@
@

®®
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ENGINE FUEL — Trouble Disgnoses and Corrections

| atedauiatale ittt (3 @ ’
! Only for non-California models: | ? ?
| When adjusting idle “CO™% at high ; — —
! altitude, adjust to obtain following Adjust “CO"% by turning air by-pass
| values. ' screw on air flow meter.
! .
: . Unit: m{H) Idle “CO”%: 1.3 £1.0%
1
E : Altitude e CO% |1 NG.
[ 600-1,200 I . —= - -
i | 2,000 - 4,000) - 1 Not adjustable in this case. Install blind plug on air flow meter.
! i Comect or replace air flow meter or T
» | 1,200-1,3800 1.8% ! other malfunctioned parts of fuel :"'f"":!:‘ o N‘f".’“:" ':::' :
i (4,000 - 6,000) ! injection system. on-California:  Original rubber plug.
g :bg;eo 1800 . | soa | J California models
' H . .
;__- _( _'_._ ) _ — Non-California models Turn off engine and remove air flow meter
- from car.
Plug |v
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 air flow
meter.
|
h 4
Install air flow meter on car.
Start engine and warm up engine until |
water temperature indicator points to the
v ForUS.A. middle of gauge.
- For Canada IS N 1
For Canada For US.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 ru ine at idle. \\\
p| o2 n engine at idle. — i \
SR aster
—& ‘&._‘\“_f"-ll
Check idle speed. £
M/T: 700 100 rpm e
A/T: 7001100 rpm lin “D" position}
0K SMA263
N.G. Adjust idle speed by tuming idle sp-éed ad-
7| justing screw.
A

C END . )
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EMISSION CONTROL SYSTEM - General Description

There are three types of control
systems which are as follows:
1. Closed type crankcase emission
control system :

CALIFORNIA MODELS

GENERAL DESCRIPTION

2. Exhaust emission control system
3. Evaporative emission control
system

8-

Periodic inspections and necessary
servicing of these systems should be
performed to keep harmful emissions
to a minimum.

VYacuum control valve

R X XX

Ldle adjust screw unit
Distributor

Canister

4

Fuel tank vapor vent line

. Thermal vacuum valve
Throttle chamber Intake manifold
E.G.R. valve
Air regulator .
— | — B.P. tube
1 i ;
H .
il
Hl 1| V.V.T, valve
—t : |
Air pipe —— X TRALR 1IN \ \ \Ci--q#lu\—
et = : A V. itch .
1 {.: acuum switc
1
b
I
. :.:L_-E.G.R. tube

Catalytic converter
Muffler

\
N

Ported vacuum _(Distributor) .
Ported vacuum (E.G.R.)
Venturi vacuum

Manifold vacuum

Air

Canister purgé

Secondary air

Carbon monoxide, hydrocarbon
Carbon dioxide gas, water

aed Il iF

SEC001
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General-Description — EMISSION CONTROL SYSTEM

NON-CALIFORNIA MODELS (For U:S.A.)

VYacuum control valve

Intake \

Throttle chamber
Air regulator

i __.r'
qk EA.L tubc

Fuel tank vapor vent linc

W
t
Iy
]
. M V.V.T.valve
Air pipe I
h
————— r.._E G.R. tube _
I‘:
il
i
I’l"
i
P
..... . Catal nverter WFP Ported vacuum (Distributor)
; Y“‘ vo Ported vacuum (E.G.R.)

,_f‘ é‘ ol *'P«”I: T3

Venturi vacuum
C——3 Air
SR Canister purge

) Secondary air
=) Cirbon monoxide, hydrocarbon |
£» Carbon dioxide gas, water

SECO002 |

‘CANADA MODELS

Vacuum control viave

Intake mlnl-fﬂld Thermal vecuum valve
Throttle chamber - /

" Air pipe——.

Distributor

Canister

4
Fuel tank vapor vent line.

HEE T -
—! N T e
J \‘\ ”\._______, 4 Pl = by .
- L R o Catalytic converter
! Sl Muffler
. LA
1dle adjust screw unit \_ﬁ‘w "[E!* _,..F>

F'FP Ported vacuum (Distributor)
EZZ7ZA Ported vacuam (E.G.R.)

C. 7 air
B2 Canister purge
> Excessair

» Carbon monoxide, hydrombon
Q Carbon dioxide gas, water

SEC003
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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 level pauge

Flame arrester

=

Intake manifold

P.C.V.valve

Steel net

(= Fresh air

4m Biow-by pas

SECO004

INSPECTION

P.C.V. VALVE AND FILT_Eﬁ

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. - b : -
2. Disconnect all hoses and clean’
with compressed air. - ©
* If any hose cannot be free of
obstructions, replace. :
Ensure that flame arrester is surely
inserted in hose between air pipe and -
rocker cover.

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:
Emission control system California models l;‘lon-Cahforma models Canada models
: : ) . or U.S.A.
{Type-A) (Type-B)
Air induction system' ® Air induction valve e Air induction valve _—
e EAL tube o E.AL tube
(Type-2) (Type-1) (Type-3)
o E.G.R. valve o EG.R valve o EGR. valve
E.G.R.system o 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. valve & V.V.T. valve
# Thermal vacuum valve ® Thermal vacuum valve
Spark timing control system |  (3-port type (3-port type e
1 -Type-A2, A3) -Type-Al, A3)
Catalyst o Catalytic converter o Catalytic converter o 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

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 eir 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.

caused by exhaust puisation in the

Type-A

Air induction valve

Intake manifold

Air flow meter

“—E.A.l. tube

SECD0B
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EMISSION CONTROL SYSTEM — Exhaust Emission Controf System

Type-B

Exhaust —
manifold

Air induction valve

Air cleaner .
\ Filter

- E.A.L tube '
/ )]

SEC006

Alr induction valve case | Air induction valve

The air induction valve case, which Two reed valves are installed in the
consists of two reed valves, a valve case air cleaner, When the exhaust pressure
and a filter,“is attached to the air is below atmospheric pressure (nega-
cleaner. - : tive pressure), secondary air is sent to

There are two types of air induc- the exhaust manifold.
tion valve casés..The type-A is equip- When the exhaust pressure is above
ped with two hose connectors and is atmospheric pressure,” the reed valves
installed on California models, and the prevent secondary air from being sent
type-B is equipped with one connector. back to the air cleaner.
and is installed on all non-California _Ecez1

models except Canada.

Type-A

To exhaust manifold
8 Air
Q —3 induction
valve
) Sealing
rubber

Air filter . SEC059

Reed valve

Air Inductlon pipe

SEC009 The secondary air fed from the air

Type-B

To exhaust manifold

G . Adr induction

Sealing
rubber

Air filter

induction valve goes . through the
E.AL tube to the exhaust manifold.

Type-A
E.A.L pipe

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.

SECO10
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Exhaust Emission Control System — EMISSION CONTROL SYSTEM

Type-B

SECO11-

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

The air induction pipe can then be
taken out. Installation is in the reverse
sequence of removal.

zs

<

" SECO1a

INSPECTION

Prefiminary inspection

Check hose for looseness, flatting, oL

damage or faulty connections, and
each part for -proper installation. If
necessary, replace. -

Alr induction valve and filter
1. Disconnect air induction hose at
air induction pipe gide. Suck or blow

hose to make sure that air flows only
on the air induction pipe side.

SECO015

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




Exhaust Emission Control System

'EMISSION CONTROL SYSTEM -

EXHAUST GAS ;RECIR‘CULA'T'ION (E.G.R.) CONTROL SYSTEM

DESCRIPTION

In the exhaust gas’ recirculat:[ion
system, a part of the exhaust.gas is
returned to the combustion chamber
to lower the spark_ﬂame temperature - -

‘open, some of the exhaust gas is led

LR

from the exhaust manifold to the
E.G.R. chamber. The exhaust gas is
then controlled in quantity by the
E.G.R. valve, and is introduced mto
the intake manifold.

b=

during combustion. This results in a
reduction of the nitrogen oxide (NOx)
content in the exhaust gas.

When the E.G.R. control valve is

Type2

-y - : 5 From air pipe
; ‘ | = .
Cleg ! : ,",,_ l I N
) T . .
+
- = Throttle
] o chamber
. . ! |~ venturi
” ,H Throttle
\ H("‘—'—-—Valve
T EGR.
~}.__ vacuum
1 port
™~ Engi
«‘: 7/ coolant
- -

Zl'hcrmal vacuum valvc (Type-A2)
ermal vacuum valve ’(TYPe-AB)

Zm

Exhaust gas from exhaust manifold SEC017
Typel' T e I [ Fomaiepiee
= o - ,J‘b ' . .+ Throttle
. - : ) chamber’
- ——- - 41 -- P venturi
T - - “Theotte
: o valve
., : EG.R.
! M vacuum
I I ' port
| e : * - Engine’
| _—F] coolant
: /
/7
Z
,ZThermal vacuum valve (Typc—Al)"
Thermal vacuum vabve (Type-A3) ‘
Exhaust gas from exhaust mapiﬂ'old - SECO18
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Exhaust Emissian Contral System —~ EMISSION CONTROL SYSTEM

Py L P

Type-3

.~ Throttle chamber

i

[~— Vacuum port

L Engine coolant

pd
q 4 Thermal vacuum valve

Exhaust gas from exhaust manifold

SEC309
OPERATION
The operation of the system is as follows: )
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) 1 Open Closed —— - Not actuated
- - "__ N o - I'Dw | B High e . . -
Low - Low “Open”
_ o _High . Low |
' "Hi i losed ichily
15 - 60 Leak | Closed e o8B High Closed | stightly
(59 - 140) Low High : actuated
Low Low Open Not actuated
High  Low '
i Hi Closed
60-95 Closed Closed High -gh Actuated
(140 - 203) : . Low. High _ :_
Low Low Open Not actuated
‘High ., Low ' _ '
__ .  High High Closed
Above 95 | Closed | Open - Not actuated
(203) 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 | Venturivacuum | Exhaust gas pressure | Operation | control system
' High Low '
Hi - High Closed
Below .60 (140) Open ‘Closed gh - Not actuated
Low ~ High _ .
Low Low Open
High ‘ Low
' Hi Hi Closed Actuated
60-95 Closed plosed e -gh
(140 - 203) _ Low High .
' Low Low Open Not actuated
High Low '
Hi Hi Closed '
~ Above 95 Closed Open igh -gh ose _Not actuated
(203) Low High :
Low Low Open
Type-3 '
B.P.T. valve
Water temperature Thermal vacuum valve Exhaust gas pressure Overati IEGIR :
CCB., .. | tal vz , kPa (mmH, 0, in H,0) | peration | control system .
Below 0.206 - 0.324 (21 - 33, 0.82 - 1.30) Open
Below 50 (122) Closed - 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 0 N tuat
Above $0.(122) Open elow ( _ . ) pen 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 (operation of
the thermal vacuum valve) and V.V.T.
valve or B.P.T. valve.

IE.G. R. control valve

The E.G.R. control valve controls
the quantity of exhaust gas to be led
to the intake manifold through vertical
movement of the taper valve connect-
ed to the diaphragm, to which vacuum
is applied in response to the opening
of the throttle valve.

E.G.R. control valve construction

and type vary with transmission type-

and car destination. For identification
pu:boses, 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.GR. 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

&

From
air cleaner

To distributor
advance
control line

: :T‘YPC;AI From th:ort-tle chamber |
e From O-sing
C:' air cleaner Bi-metal .

Thermat vacuum valve
(2-port type)

The 2-port type thermal vacoum
valve is mounted on the engine
thermostat 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. contraol line~

ToEGR.
control line

To distributor

advance
control line

" SECOo21

TypeA3

Spring— [

Valve —_ | P

EC-12

|—REMOVAL _.

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-
irols the throttle vicuum in order to
activate the E.G.R. control valve.

In other words, the amount of re-
circulated exhaust gas varies 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 T e

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. yvalve regulated by
the operating condition of the engine.

To E.G.R. Rubber cap

control line
Air
filter

Exhaust pressure, - SEC208

AND INSTALLATION

E.G.R. control 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 nuis securing E.G.R. contral
valve to Intake Manifold. The E.G.R.
cantrol valve can then be taken out.

CAUTION:
Pay attention not to give damage to
packing of E._G.R. control 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 peraine per () Applied model
Leak Open Close

Wax L 60-95 Below 60 (140) [ Non-California
(Type-Al) (140 - 203) | Above 95 (203) | for US.A,
Wax 15-60 60 - 95 Below 15 P
(Type-A2) | (59-140) | (140-203) (59) California
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.

SEC036

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 kPa
{200 mmH20, 7.87 inH: 0)

SEC037

Apply pressure
above '
0,785 kPa
W (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 B.P.T.
valve. :
Apply a pressure above 0.490 kPa
(50 mmH,0, 197 inH,0) to B.P.T.
valve and orally suck back other port
of B.P.T. valve as shown below to
check for leakage. If a leak is noted,
replace valve. '

t
Apply pressure above

0.490 kPa (50 mmH 20, 1.97 inH20)
EC381A

SPARK TIMING
CONTROL SYSTEM

DESCRIPTION

The spark timing control system is
designed to control the distributor
vacuum advance under 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) Ciosed Closed Actuated
15 - 60 (59 - 140) Open Closed Not actuated
60 - 95 (140 - 203) Clased Closed Actuated
Above 95 (203) Closed Open - Not actuated

This system does not operate with the engine at idle.

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

»r——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
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.

From
air cleaner

‘To E.G.R.

REMOVAL
AND INSTALLATION

Thermal vacuum valve

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 headiig
“E.G.R. control system” for removal
and installation procedures.

INSPECTION

Entire system

1. Ensure that vacuum hoses are
properly connected to their con-
nectors.

Type-A2

ToEG.R.

To distributor
advance
control line

SEC020

5

To distributor
advance
control line

SECO

- i
control line

contral line |

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. '

(2) Using a timing light, ensure that
the spark timing retards from its pre-
vious position when temperature gauge
changes from the C-posmon to the

“middle position.

(3) Warm 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 is 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.

by

'EVAPORATIVE EMISSION CONTROL SYSTEM

DESCRIPTION

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

This systemn is nﬁde up of the

following:. - ,

1. Fuel tank with positive sealing filler

cap
2. Fuel check valve
3. Vapor vent line
4. Carbon canister

5. Vacuum signal line

6. Canister purge line

7. Vapor liquid separator (Hatchback

models). : ‘
Removal and installation of above

components are described in Section -

FE. :

/ Fuel feed line

Pressure regulator

Vapor liquid separator
(HATCHBACK model only)

Fuel return line
Fuel check

valve

Fuel filler cap
{Vacuum relief)

Purge control
line

(To throttle
chamber)

= |
e
Fuel damper J

Electrical
fuel pump

Vapor storage
canister

Canister
purge line

Fuel tank

1

Fuel injector

Fuel gauge
sending unit

Fuel tank vapor vent line

Intake manifold

SECO46
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@

OPERATION

Fuel vapors from the sealed fuel

HARDTOP models

tank are directed

x

to the carbon canis-

coals and store& tilere va-fhen the engine. '

ter which is filled with activated char-

is not running.

__ Positive sealing gas cap
with vacuum relief vatve

Fuel vapor
vent line

—~—_
Fuel check valve
Fi .
—=— ixed orifice
Constant purge
orifice

Q:l Fresh air
&= Fuel vapor
SECD4A?
HATCHBACK models
Vapor/liquid
Vacuum signal line - Purge control valve separator
i " "Fuel vapor
vent line
T~ Positive sealing gas
cap with vacuum
Fuel check valve relief valve
— =} Fixed orifice

Intake manifold

Constant purge
arifice

{7 Fresh air
4= Fuel vapor

SECO48

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 ftlb Unit N-m kg-m ft-ib

E.G.R, tube securing nut 34-44 35-45 25-33 V.V.T. valve mounting
screw

3.7-50 |038-0.51 27-37

E.A.1, tube securing nut 34-44 3.5-45 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 2.2 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
E;Tiﬂ @ 8.8-11.8
. iyl 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

%31-42

(09-1.2,6.5-8.7)

(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 assembly.

WARNING: :
| 8 Place wheel chocks in front of
~ front wheels and in rear of rear

wheel.

b. Be sure to hoist engine and jack
up transmission in a safe man-
ner.

¢. 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.

I. Follow the procedure below to
reduce fuel pressure to zero.

ER-2

CAUTION:
Before disconnecting fuel hose, release
fuel pressure from fuel line 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

(3) After the engine stalls, crank the
engine two or three times.

(4) Turn 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 models
destined for California, 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
Iqtion.

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.




ENGINE REMOVAL & INSTALLATION.— Engine Removsl and Instaliation

©0

.y

SEROG3

(S

Alr conditioner equipped
models :

Remove compressor following the  Delow:
procedures below: ' - ’
{1) Remove compressor drive belt.

To remove this belt, loosen both

performed.
idler pulley nut and adjusting bolt. L

(2) Remove compressor.
Place removed compressor as shown

Never discharge gas from compres:
sor while service/rapair work is baing

Power steering equipped

models B
Remove power steering oil pump .

following the procedures below:

(1) Remove oil pump drive belt. _
To remove this belt, loosen both
idler pulley nut and adjusting bolt. )

;o

SER004

=]
Rh ¢

43

ER-3




»

Engine Removal and Installation — ENGINE REMOVAL & INSTALLATION

@) Rémove oil .pu.mp. -
Place removed oil pump as shown
below:

Never drain oil from oil pump while
service/repair work is being performad.

6. Remove transmission control link-
age as follows: _
(1) Manual transmission

SER010

8. Disconnect speedometer cable, -

- 9, Disconnect down. shift solencid

wire and inhibitor switch wire. (A/T
only).

Plug open holes in rear extension
housing as shown,

{/
L

" SERO14

7. Remove radiator and radiator
shroud. '

On air conditioner equipped mo-
dels, remova oil cooler hosa.

ER-4

10. Disconnect vacuum hose (A/T
only).

N

Vacuum tube

11. Remove clutch operating cylinder,
front exhaust tube and propeller shaft,

Place marks.on propeller shaft be-
fore removal to facilitate reinstalla-
tion.

12. Attach suitable wires to engine
slingers and raise engine using a hoist
to take the weight off front and rear
mount insulators.

WARNING: L
Before raising engine, try loosening

wires two or three times to make
sure it is safe to do so.

13. Remove rear engine mounting
support-to-body attaching bolts.

SERO15




ENGINE REMOVAL & INSTALLATION — Service Data and Specifications

14. Remove front engine mounting .

bolts.
15. Raise engine and transmission and
remove them from car as a single unit.

WARNING:
When raising engine, be especially
careful not to knock it against ad-
jacent parts.

16. Set engine and transmission on an
engine stand.

INSTALLATION

Install in the reverse order of re-
moval, observing the following:

When installing, be sure to check
that electrical hamess are correctly
connectsd.

1. When installing, first secure rear
engine support bracket to rear mount-
ing insulator.

2. Refer to pertinent section when

installing and adjusting any parts.

e Adjust accelerator control system.
Refer to Engine Control System
(Section FE) for adjustment.

e Install air conditioner compressor
and adjust belt.

Refer to Engine Mainten_a,nc_e'(Sec-

tion MA) for checking and adjust-
ing drive belts.

e Install power steering oil pump and

" adjust belt.
Refer to Pump Belt Adjustment
(Section ST) for adjustment.
3. When installing exhaust front tube
on exhaust manifold, be sure to install
a new gasket,
4. When reinstalling the hood follw-
ing engine installation, be sure that it
is properly centered and that hood
lock operates securely. Refer to Hood .
{Section BF) for adjustment.
5. Add the correct amount of engine
coolant,
6. For automatic transmission mod-
els, add the same amount of automatic
transmission fluid as was drained.

SERVICE DATA AND SPECIFICATIONS

TIGHTENING TORQUE

Unit N-m kg-m . frlb
Front engine support bracket to cylinder block 30-40 3.1-41 22-30
Front engine support bracket to mounting insulator 31-42 32-43 23-31
Front mounting insulator to bodv 31-42 3.2-43 23-31
Cdrnpressor to bracket 44 -54 45-55 33 -40
Steering oi! pump to bracket 19-25 19-26 14 -19
Rear mounting insulator to transmission 88-118 09-1.2 6.5-8.7
Rear mounting insulator to mounting member g8-1138 09-1.2 65-8.7
Mounting member to body 20-42 2-43 1-4 -
Exhsust manifiold to exhaust tube 20-25 20-26 14-19
Clutch operating cylinder to engine 30-40 31-41 22-30

ER-5
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-Engine Control System — ENGINE CONTROL, FUEL & EXHAUST SYSTEMS

" "ENGINE CONTROL SYSTEM

Adjusting lock nut

Pedal free phay
0-2mm(0-0.08 in)

Accelerator
wire

™

22-29

. Pedal arm
\ © 29-39
(0.3-0.4,

Pedal return
spring

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

SFE0O1
ADJUSTMENT g a. Depress accelerator pedal to make
’ | ’ : sure its linkage moves smoothly
ACCELERATOR WIRE _ : without jamming or dragging; re-

lease pedal to make sure it returns
to its original position smoothly.

b. Check to see if throttle valve fully
opens when accelerator pedal is.
completely depressed and if it
retums to idle when released.

c. Pedal height adjustment is not
necessary, since its height is deter-
mined by stopper.

Adjust accelerator pedal free play
to specification, using adjusting nuts.

SFEO002

.SFEDO3

FE-2



ENGINE CONTROL, FUEL & EXHAUST SYSTEMS — Engine Control System

REMOVAL

'ACCELERATOR WIRE

1. Loosen adjusting lock nuts and
disconnect accelerator wire from car-
buretor.

2. Remove nylon collar by pushing it
toward wire end and disconnect
accelerator wire from pedal arm.

A \‘—mmm) )

\Z

SFE154

.

3. Remove pedal stopﬁ_er bracket,
and extract accelerator wire toward
passenger compartment. -

4

SFE155

ACCELERATOR PEDAL - -

Remove nylon collar, and discon- -
nect accelerator wire from tip of pedal
arm. - -

Then remove pedal arm assembly
by removing pedal amm bracket retain-
ing bolts- ‘

SEF156

INSPECTION

1. Check pedal return spring for rust,
fatigue or damage. Replace if neces-
sary_ -

2. Check accelerator wire, cases,

socket and fastening locations for rust,

‘damage or looseness. Repair or replace
if necessary. ’

H

_ INSTALLATION
‘ L Tor install, reverse the order of
© . removal. - - '

a. Check accelerator control parts for

irnpro}:'iér contact with - any ad-

jacent parts. .

b. When connecting accelerator wire,
.be careful not to twist or scratch its

. inner wire. )

¢. On automatic transmission models,
" depress accelerator pedal to make
‘sure that kickdown switch turns
- on when throttie valve is fully open
_and that push rod moves properly.

FE-3.



Fuel System — ENGINE CONTROL, FUEL & EXHAUST SYSTEMS

FUEL SYSTEM
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ENGINE CONTROL, FUEL & EXHAUST SYSTEMS — Fuel System

REMOVAL

WARNING:
When replacing fuel line parts, be
sure to observe the following:
a. put a “CAUTION: INFLAM-
MABLE” sign in workshop.
b. Be sure: to furnish workshop
- with an asphyxiator. ‘
c.-Be sure to disconnect hattery
ground cable before conducting
operations.

proof container and put on lid
securely.

FUEL TANK

1. Remove battery ground cable,

2. Drain fuel from fuel tank.

3. Remove protector from luggage

compartment, and then remove the

following parts:

e Harness connector for- fuel tank
gauge unit

¢ Ventilation hose

e Evaporation hoses

e Fuel filler hose (Hatchback)

Harness mnne&gp
Ventilation hose

/

d. Put drained fuel in an explosion- |

4, Remove the following parts from
underside of floor.

e Fuel outlet hose

e Fuelreturnhose. - -

¢ Evaporation hose .
e Fuel filler hose (Hardtop)

5. Remove bolts which secure fuel

tank in place, and dismount fuel tank.

_ ®14-18N-m
{1.4- 1.8 kg-m, 10 - 13 ft-bb)

SFE01Z,

Reservoir tank
LY

FUEL TANK GAUGE UNIT

1. Disconnect battery ground cable.
2. Remove protector from’ luggage
compartment, and disconnect harness '
for fuel tank gauge umit. Also remove
rubber grommet. .
3. Tum lock plate counterclockwise,
and extract fuel tank gauge vnit.

RESERVOIR TANK
(Hatchback)

1. Remove battery ground cable.
2. Remove protector from luggage
compartment. Also remove RUH.
speaker and side lower finisher.

Screwdriver
Lock plate

Fuel tank gauge unit ———

SFED13

\\//()// #—"sFeors)

FUEL FILLER TUBE AND
HOSE

1. Disconnect battery ground cable.
2. Drain fuel if fuel overflows when
disconnecting both fuel filler tube and
hose. N '
3. Open fuel filler lid, remove fuel
filler cap, and remove fuel filler
attaching bolt.

3. Remove evaporation hoses, and
.then remove reservoir tank.

Fuel filler cap

SFEO16] -

FE-5
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Fuet System — ENGINE CONTROL, FUEL & EXHAUST SYSTEMS

4. Remove fuel filler tube and hose
as follows:

o Hardtop

(1) Disconnect fuel filler hose from
fuel tank underside of floor.

(2) Remove protectors from luggage
compartment, and disconnect ventiia-
tion hose.

Remove fuel check v’rﬁlve t;‘racket, ‘

and then extract both fuel filler tube
and hose.

I filler , tube

Fue

FUEL PUMP, DAMPER
AND FILTER -

Refer to Section EF.

INSPECTION

FUEL TANK
Check fuel tank for cracks or defor-

» Haichback

Remove protectors from luggage
compartment. Also remove rear speak-
er ‘and sde lower finisher from right
side of luggage compartment. Dis-
connect evaporation hoses, ventilation
hose and fuel filler hose from fuel
tank, and then remove fuel filler tube
and hose. .

A Fuet filler tube
st filer howe L 2
o \JS 3 \
>.

SFEQ18

FUEL 1"UB_E~ _
Fuel tubes are serviced as an assem-

bly. However, do not disconnect any

fuel line unless absolutely necessary.

1. Disconnect battery ground cable.

2. Drain fuel from fizel tank.

3. Loosen fuel hose clamps and

disconnect fuel tube at each end.

Plug hose and tube openings to
prevent entry of dust or dirt while
removing

1

FUEL CHECK VALVE

Remove fuel check valve as fol-
lows; -

Remove protectors from luggage
compartment. Disconnect fuel check
valve from evaporation hose.

FE6-

4. Remove fuel tube clamps and fuel
pump bracket from undeibody. Re-
move fuel tubes and fuel pump as an
assembly. Leave brake tube on under-
body.

maation = 1f necessary replace

FUEL TANK GAUGE UNIT
Refer to Fuel Tank Gauge Unit for
inspection (Section EL).

FUEL FILLER TUBE
AND -HOSE

Inspect all hoses and tubes for
cracks, fatigue, sweating or deteriora-
tion. .

Replace any hose or tube that is
damaged.

FUEL CHECK VALVE :

Refer to Fuel Check Valve for
inspection (Section EC).

FUEL TUBE

Replace any fuel tube that is crack-
ed, rusted, collapsed or deformed.

FUEL PUMP, FUEL DAMPER
AND FUEL FILTER

Refer to Fuel Pump, Fuet Damper
and Fuel Filter for component parts
inspection (Section EF).



."ENGINE CONTROL, FUEL & EXHAUST SYSTEMS - Fue/ System

INSTALLATION

Install any parts of the fuel system
in the rteverse order of removal
Observe the following notes and refer
to Fuel Filter, Fuel Pump, Fuel
Damper and Fuel Hose for removal
and installation (Section EF).

(@ : Fuel tank retaining bolt
14- 18 N'm
(1.4- 1.8 ko-m,
10 - 13 ft-Ib)

a. Install hose clamps securely. Do not
tighten excessively to avoid damag-
ing hoses.

b. Fasten fuel tube clamps on under-

body securely. Failure to follow

this caution could result in damage .

to the surface of fuel tube.

. Do not kink or twist hose and tube ~ -

when they are routed.

. Run the engine and check for leaks
" at connections.
. Fuel tank

Install fuel filler hose gﬁet fuel
tank has been mounted in place.’

Failure to follow this rule could

]
a

result in leakage from around hose
connections. Do not twist or smash
ventilation and evaporation hoses

. when they are routed. Be sure to

_-vetain them with clips securely,
f.

Fuel tank gauge unit

"When installing fuel tank gauge
" unit, align. the projection of fuel

tank gaugé' unit with the notch in
fuel tank and tighten it securely. Be

'sure to install fuel tank gauge unit

with O-ring in place.

FE-7



Exhaust System — ENGINE CONTROL, FUEL & EXHAUST SYSTEMS

EXHAUST SYSTEM
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ENGINE CONTROL, FUEL & EXHAUST SYSTEMS — Exhaust System

REMOVAL

FRONT TUBE

1. -Remove catalytic converter lower
shelter.

. SFEQ24

2. Remove bolts or nuts attaching
front exhaust tube to exhaust mani-
- fold and front tube mounting bracket.
Front tube can then be removed.

Catalytic converter

SFEO26

EXHAUST MUFFLER
1. Lift up car with a frame hoist.

2. Remove catalytic converter lower ~

shelter.

3. Remove bolts attaching exhaust
muffler to catalytic converter; remove
rear muffler mounting nut and rubber
rings. Dismount exhaust muffler
through underbody and rear axle case.

SFEOQ25

SFE027

CATALYTIC CONVERTER

Remove catalytic converter lower
shelter and remove catalytic converter,

CAUTION:

a. Be careful not to damage catalytic
converter when handling.

b. Never wet catalytic converter with
water, oil, etc.

INSPECTION

1. Check muffler and tubes for
cracks, damage or corrosion.

Replace any parts that is damaged
beyond limits. ‘
2. Replace bracket and hanger rub-
ber parts that are cracked, fatigued or
sweated.,

INSTALLATION

Install the exhaust system parts in
the reverse order of removal.

@) : Exhaust manifold to front
tube nuts

26- 31 N'm

{(2.7- 3.2 kg-m,

20 - 23 ft-Ib}

Front tube mounting bracket
nuts

78-11.8N-m

(0.8- 1.2 kg-m,

5.8-8.7 ft-lb)

- Catalytic converter attching
bolts

31-42 N-m

{(3.2-43 kgm,

23 - 31 ft-lb)

Rear muffler mounting insulator
[117) Sl

7.8-11.8N-m

(0.8- 1.2 kg-m,

5.8- 8.7 ft-Ib}

Muffler band stopper attaching
bolts

7.8-11.8N'm

(0.8- 1.2 kg-m,

5.8 - 8.7 ft-Ib)

Muffler mounting bracket B
7.8-11.8N'm

{0.8 - 1.2 kg-m,

5.8- 8.7 ft-Ib) _
Heat.shield plate securing
bolts.

' 29-49N-m

(0.3-0.5 kg-m,

2.2- 1?.6 ft-lb}

a. Keep sufficient clearance between
exhaust system components and
underbody ,adjacent parts.

b. Replace gaskets for catalytic con-
verter and for front tube with new
one when removed,

c. After il}‘:‘tallation, check that
mounting- brackets and mounting
rubbers-are free from undus stress.
If any of the above parts is not
installed properly, excessive noises
or vibrations may be transmitted to
the car body.

d. With engine running, check all tube
connsctions for exhaust gas leaks,
and entire system for unusual
noises.

FE-9
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Hydraulic Clutch.Controf — CLUTCH

"HYDRAULIC CLUTCH CONTROL

CLUTCH PEDAL
REMOVAL

1. Rerpove instrument lower cover.
2. Pry off snap pin and take out cley-
is pin.

scLooz|

ScLom

1:Ering -
__.2__Retums spring

INSTALLATION

1. [Install clutch pedal in reverse or-
der of removal.
Observe following:

a. Apply grease to boss of clutch ped-

¢. Install clevis pin on the left of
clutch pedal and attach snap pin 1e-
curely.

d. Install return spring as shown in
bottom Figure on this page.

2. After assembly, adjust clutch ped-
al height and free play.

Refer to Checking Clutch Pedal
Height and Free Play (Section MA).

) : Pedal stopper lock nut
78-11.8Nm
{0.8- 1.2 kg-m,
5.8- 8.7 ftib)

3 Clevis pin
4 Stopper bolt
5. Clutch pedal

3. Remove stopper bolt.

4. Remove E-ring on fulcrum pin,
then remove clutch pedal and return
spring. ..

P

-

INSPECTION

Inspect the following parts: If ab-
nommalities are found, repair or replace
the affected parts.

1. Clutch pedal bushing (f) at boss,
fulerum pin (@) and E-ring @ for
wear, deformation or damage.

Bushing is press-fitted. If it shows
sign of abnormality, replace pedal as-
sembly.

2. Clevis pin (@) for wear or damage,
and snap pin (§) for any deformation.
3. Pedal ®), pedal pad (7) and pedal
stopper (or clutch switch) for de-
formation or damage.

4. Return spring @ for fangue or

damage.

CL-2

al, return spring and fulcim pin.

5CLOO3

b. Firmly attach E-ring to fulcrum

CLUTCH MASTER
CYLINDER

REMOVAL .

1. Remove snap pin from clevis pin.
2. Pull out clevis pin.

3. Disconnect clutch tube.

4. Remove master cylinder.

When disconnecting clutch tube, be
sure to receive draining clutch fluid

_into a container. Use of rags is also

suggested to keep adjacent parts and
area clean.

CAUTION:
When disconnecting clutch tube, use
suitable flare aut wrench.

‘Never ‘use an ‘open end wrench or -

adjustahle wrench,




CLUTCH = Hydrautic Clutch Control

DISASSEMBLY

78-11.8(0.8-1.2,58-8.7

Stopper bolt

- 7 @ Nem (kg-m, ftdb)
e + ' scLOoS

s

1. Remove dust cover and,take off
stopper ring.

2. Then, the push rod and stopper
can be taken out.

3. Loosen stopper bolt and take it

out, .
4. The piston, spring seat, and return
spring can be taken out. '

Discard piston cup and giuit caver.

.

CAUTION: -
Never detach reservoir. If it is removed
for any reason, discard it and install
new one. T

P

1

PR
P kY

INSPECTION

CAUTION:

To clean or wash all parts. of master
cylinder, clean -brake fluid- must be
used. Never use mineral oils such as
gasoline and kerosene. It will ruin the

" rubber parts of the hydraulic system.

1. Check cylinder bore and piston
for score or rust and if found, replace.
2. Check cylinder bore and piston

e PR

for wear. If the clearance between
cylinder bore and piston exceeds
specified value, replace piston as-
sembly or master cylinder assembly.

Clearance between cylinder

- bore and piston: - - - - oo

Less than 0.15 mm
..+ *(0.0059in)

3. Check. condition of, piston cup
and dust cover. Always replace them”
after disassembly. ) -7
4. Check all ‘recesses, openings and
internal passages to ensure that they
are clean and free from foreign matter.

]
‘

ASSEMBLY

1. Apply grease to cylinder “body,
sliding part and piston cup.

CL-3



Hydraulic Clutch Control — CLUTCH

2. Tnstall piston assembly to cylinder
body.

Be careful not to damage piston
cup.
4. Make sure that master cylinder
operates normally.
‘5. Make sure that piston can move
maximum stroke smoothly. '

@ : Stopper bolt
15-29Nm
(0.15 - 0.3 kgemn,
1.1-2.2 frdb)

INSTALLATION .

Install clutch master cylinder in
reverse order of removal. Observe
following:

1. Bleed air out of hydraulic system.
Refer to Bleeding Clutch System.

2. Adjust pedal height and pedal free
plzy. Refer to Checking Clutch Pedal
Height and Free Play (Section MA).

SC L.007

CAUTION:

"When disconnecting clutch tuhe use
-suitable flare nut wrench,

Never use-an open end mench ar
adjustable wrench, .

2: Remove lock spring, then dis-

engage hose from bracket.

3. Remove clutch hose from-oper--

ating cylinder.
4. Remove operating cylinder.

o

CAUTION:

To clean or wash all parts of operating
cylinder, clean brake fluid must be
used.

‘Never dse mineral oils such as gasofine

and kerosene, It will ruin the rubber
parts of the hydraulic system,

©1. Check cylinder bore and piston
for score or rust and, if found, replace.
2. Check cylinder bore and piston

for wear, If clearance between cylinder

.~bore~and piston is more than the

specified value, replace piston or oper-

ating cylinder assembly.

Clearance between cylinder bore
and piston:
Less than 0.15 mm
(0.0059 in)

3. Check. condition of piston cup
and dust cover. Always replace them
after disassembly.

@ : Master cylinder to dash panel
' securing nut
78-11.8N-m
o . {0.8:-1.2 kg-m,
6.8 -8.7 ftb)
Clutch tube flare nut
15-18N-m
{15-1.8 kygm,
11 - 13 ftdb)
.Push rod lock nut
-*'7;8 - 1‘1 .81N°I'I'I’,.-

T (0-8,' 1-2 k-u'mo
5.8 - 3.7 ft-!bl _
CAUTION:

When connecting clutch tuhe use Tuol
6694310000,

When ﬁghtening ﬂafe nut, hold
pipe by hand to prevent it from twist-
ing.

1

OPERATING
CYLINDER

REMOVAL
1.. Loosen,clutch tube flare nut at

the bracket on side membcr

CL4.

DISASSEMBLY

- Remove dust cover and push rod.
2. Remove piston and piston cup as
an assembly.

Discard. piston cup and dust cover.

3. Remove bleeder screw.

cL222|
1 Pushrod 5§ Piston cup *
* 2 Dust cover -6 . Operating cylinder
3 Pistonspring' 7 Bleeder screw
L4 Pson.
INSPECT ION

Vlsually inspect all d1sassembled
parts and replace parts wl'nch are worn
or'damage..

*~4—Check bleeder hole'tobe sure that————
it is cléan.

ASSEMBLY

Assemble operating cylinder in
reverse order of disassembly. Observe
following:

1. Prior to assembly, dip a new
piston cup in clean brake fluid. To
install piston cup on piston, pay
particular attention to its direction.

2. Dip_cylinder and piston in clean’
brake fluid before assembly.

INSTALLATION

Install operating cylinder in reverse
order of removal. Observe following:

Bleed air thoroughly from clutch
hydraulic system. Refer to Bleeding
Clutch System.

a. When operating cylinder is removed
from,. or installed on, clutch hous-
ing without disconnecting clutch
hose from operating cylinder, Iqos-
en bleeder screw so that push rod
moves lightly.



CLUTCH — Hydrauiic Clutch Control

b. Exercise care not to warp or twist
clutch hose: Be sure to install
clutch hose away  from exhaust
tube. "

¢. When tightening flare nut, hold
pipe by hand to prevent it from
twisting.

CAUTION: o
When connecting clutch tube; use Tool
6694310000,

@ : Bleeder screw
6.9-88N-m
{0.7-09 kg-m,
_ 5.1 - 6.5 ftlb) _
' Operating cylinder to clutch
housing securing bolts
30-40N-m
{3.1-4.1 kg-m,
22 - 30 ft-lb}
Clutch hose to operating c¢ylinder
17 -21 N-m
{1.7 - 2.1 kg-m,
12 - 15 ftIb)

CLUTCH LINE

INSPECTION

Check clutch lines (tube and hose)
for evidence of cracks, deterioration or
other damage. Replace if necessary.

If leakage occurs at or around
joints, retighten and, if necessary, re-
place damaged parts.

REMOVAL

CAUTION:

When disconnecting clutch tube, use
suitable flare nut wrench.

Never use an open end wrench or
adjustable wrench,

1. Disconnect clutch tube from
clutch hose at bracket on side mem-
ber.

2. Remove lock spring, then disen-
gage hose from bracket.

3. Remove clutch hose from oper-
ating cylinder. . )

4. Disconnect clutch tube from mas-
ter cylinder.

5. Remove clamp fixing clutch tube
to dash panel. ‘

INSTALLATION

Wipe the opening ends of hydraulic
line to remove any foreign matter
before making connections. e
1. Install clutch tube.

(1) Connect clutch tube to master
cylinder with flare nut.

(2) Fix clutch tube to dash panel
with clamp.

(3) Then tighten flare nut.

@ : Clutch hose to master
cylinder
15-18 N'm
(1.5 - 1.8 kg-m,
11-13 ft-b)

2. [Install clutch hose on operating
cylinder with a gasket in place.

Use new gasket.

() : Clutch hose to operating
cylinder
17-21 N'm
(1.7 - 2.1 kg-m,
12 - 15 ft-lb}

3. Engage opposite end of hose with
bracket. Install lock spring fixing hose
to bracket,

a. When tightening flare nut, hold
pipe by hand to prevent it from
twisting.

b. Exercise care not to warp or twist
clutch hose.

4. Connect clutch tube to hose with

flare nut and tighten it.

@ : Flare nut
15 - 18 N-m
{1.5- 1.8 kg-m,
11 - 13 ft-lb}

5. Check distance between clutch

line and adjacent parts (especially be-

tween hose and exhaust tube).

6. Bleed air out of hydraulic system.
Refer to Bleeding Clutch System

for adjustment.

CAUTION:
When . tightening lﬂare nut use Tool
GG94310000.

BLEEDING CLUTCH
SYSTEM

The hydraulic clutch system must
be bled whenever clutch line has been
disconnected or air has entered it.

1. Remove cap of reservoir and top
up with recommended brake fluid.

SCLOOB

2. Thoroughly clean mud and dust
from bleeder screw of operating
cylinder so that outlet hole is free
from any foreign material. Install
bleeder hose (vinyl hose) on bleeder
screw.

Place the other end of it in a con-
tainer filled with brake fluid.

SCLOD9

CL-5



Hydrautic Clutch Controf — CLUTCH

“

i

3. Havé a co-worker déepress cluich
pedal two or three times. With clutch
pedal depressed fully, loosen bleeder
screw to bleed air out of clutch
system.

@ Depress pedal two or three times
i \-

4. Closé bleeder screw quickly as
clutch pedal is on down stroke.

5. Allow clutch pedal to return slow-
ly with bleeder screw closed.

6. Repeat steps 3 through 5 until no
air bubble shows in the vinyl hose.

@ : Bleeder screw
6.9 -88 N-m
(0.7 - 0.9 kg-m,
5.1 -6.5 f1db}

7. Depress and release clutch pedal
several times; then, check for external
hydraulic leaks at connections.

a. Brake fluid containing air is white
and has visible air bubbles.

b. Brake ﬂuid‘contiining no air runs
out of blesder screw in a solid
stream without air bubbles.

¢. Pay close attention to clutch fluid

level in reservoii during bleeding
operation.

d. Add brake fluid to reservoir only

up to the specified level. Do not
overfill.

CAUTION:

a. Do not re-use bhrake fluid drained
during hleeding operation.

b. Exercise care not to splash brake
fluid on exterior finish as it will
damage the paint.

¢. When tightening flare nut, use Too!
GG94310000.

CL6



- CLUTCH — Clutch Unit

CLUTCH UNIT

CLUTCH DISC AND COVER

. SCLO11

REMOVAL

1. Remove transmission from engine.
Refer to Removal (Section MT).
2. [Insert Tool into clutch disc hub.

5CLO%2

3. Loosen bolts attaching clutch
cover to flywheel, one turn each at a
time, until spring pressure is released.

Be sure to turn them out in a crisscross
fashion.

4. Remove clutch disc and cover
assembly.

INSPECTION

Wash all disassembled parts except
disc assemnbly in suitable cleaning

«¥

vl - . .
solvent to remove dirt and grease
before making inspection and adjust-
ment. . -

Flywheel and pressure plate
Check friction surface of flywheel

and pressure plate for scoring or
‘roughness. Slight toughness may be

smoothed by using fine emery cloth. If
surface is deeply scored or grooved,
the part should be replaced. )

Clutch disc assembly

Inspect clutch disc for worn or oily
facings, loose rivets and broken or
loose torsional springs.

1. If facings are oily, disc should be
replaced. In this case, inspect . trans-
mission front cover oil seal, pilot
bushing, engine rear oil seals and other
points for oil leakage.

cL-7



Clutch Unit — CLUTCH

2. The disc should also be replaced

when facings are worn locally or worn
down to the specified limit.

Wear limit of facing “A™:
Less than 0.3 mm {0.012 in)

Depth
gauge

3. Check disc plate for runout when-
‘ever the old disc or a new one is
. installed. ,

4. If runout exceeds the specified
. value at outer circumference of facing,
_replace or repair disc.

Runout limit:
{total indicator reading)
Less than 0.5 mm (0.020 in)
“R" {from hub center):
95 mm (3.74 in)

»

LAUTION:
When repairing disc plate, never hold. it
forcibly with pliers or bend it exces-
sively; otherwise facing will be dam-

]

Backiash:
Less than 0.4 mm {0.016 in)

Ciutch cover assembly

1. Check end surface of diaphragm
spring for wear. If excessive wear is
found, replace clutch cover assembly.
2. Measure height of diaphragm
springs as outlined below:

- (1) Place Tool $T20050100 on Tool

ST20050010 and then tighten clutch
cover assembly on base plate by using
Tool $T20050051. .

§T20050051

§T20050010

'"Jhiﬁ B o -
A T N

SCLO18

Also,_ unevenness of diaphragm
spring toe height should be within the
specified limit.

Unevenness of diaphragm spring
toe height:
Less than 0.5 mm (0.020 in)

if unevenness of diaphragm spring
toe- height is beyond specified value,
adjust  spring height with Tool
$T20050240.

cLI51

(2) Measure height “A” at several
points with a vernier caliper depth
gauge.

Diaphragm spring-height “A"":

31.6-33.6 mm
{1.244 - 1.323in).

SCLO14

S, Check fit of disc hub on transmis-

sion main drive gear splines for smooth

or main drive gear should be replaced;
that is, backlash exceeds the specified
value at outer edge of clutch disc.

cL8

If height “A” of spring end is
beyond specified value, adjust spring
height with Tool ST20050240. If
necessary, - replace clutch cover as-
sembly.

3. Inspect thrust rings for wear or

. damage. As these parts are invisible

from outside, shake cover assembly up
and down to listen for chattering
noise, or lightly hammer on rivets for a
slightly cracked noise. Any of these
noises indicates need of replacement as
a complete assembly.

INSTALLATION

1. Apply a light coat of grease (in-
cluding molybdenum. disulphide). to
transmission main drive gear splines,
Slide clutch disc on main drive gear
several times. Remove clutch disc and
wipe off excess lubricant pushed off
by disc hub.

Take special care to prevent grease
or oil from getting on clutch facing.

2. Reipstall clutch disc and clutch
cover  assembly. Support clutch disc
and cover assemblies with Tool
KV30100100.

Be sure to keep disc facings, fly-
whesl and pressure plate clean and
dry. :



CLUTCH = Clutch Unit

KV30100100

CL340

3, Install clutch cover assembly.
Each bolt should be tightened one
turn at a time in a crisscross fashion.

(@ : Clutch cover bolt
16- 21 N-m
(1.6 - 2.1 kg-m,
12 - 15 ftlb)

4. Remove clutch aligning bar.
5. Reinstall transmission. Refer to
Instatlation (Section MT).

RELEASE BEARING

REMOVAL

1. Remove transmission from engine.
Refer to Removal (Section MT).

2. Disconnect holder spring from
bearing sleeve.

3. Remove release bearing and sleeve
as an assembly from transmission case
front cover.

4. Take clutch release bearing out
from bearing sleeve, using a universal
puller and a suitable adapter.

N .
LI Lllfmmmrlm

RN .|

CL145

INSPECTION

‘Check for abnormal wear on con-
tact surface of withdrawal lever, ball
pin and bearing sleeve.

Hold bearing inner race and-rotate
outer race while applying pressure to
it. If the bearing rotation is rough or
noisy, replace bearing.

INSTALLATION

1. Assemble release
sleeve, using a press,

bearing on

SCLO15

Do not depress outer race.

2. Before or during assembly, lubri-
cate the following points with a light
coat of multi-purpose grease.

(1) Inner groove of release bearing
sleeve,

Pack this recess.

SCLO16

(2) Contact surfaces of withdrawal
lever, lever ball pin and bearing sleeve.
(3) Bearing sleeve sliding surface of
transmission case front cover.

(4) Transmission main . drive . gear
splines. (Use grease including molybde-
num disulphide.) - S

A small amount of grease should be
coated to the above points, if too .
much lubricant is applied, it will jrun
out on the friction plates when hot, re-
sulting in damaged clutch disc facinhg..._

=t

3. After lubricating, install with-"
drawal lever, release bearing and sleeve
assembly in position. Connect them
with holder spring.

- Release bearing

Withdrawal lever

-
SR
Dust cover ‘f‘g—\&-’ﬁ'
T SMTO10

4. Reinstall transmission. Refer to
Installation (Section MT).

PILOT BUSHING
REMOVAL

1. Remove transmission from engine.
Refer to Removal {Section MT).

2. Remove clutch disc and cover
assembly. Refer to Cluich Disc and
Cover for removal.

3. Remove pilot bushing in crank-
shaft with Tool.

SMT016

cLo88
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INSPECTION

Check pilot bushing for fit in bore
of crankshaft,

Check inner surface of pilot
bushing for wear, roughness or bell-
mouthed condition, If pilot bushing is
worn or damaged, replace. When

bushing is damaged, be sure to check

transmission main drive gear at the
same time.

INSTALLATION

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

2. Insert pilot bushing until distance
“A” between flange end and pilot
bushing is specified distance.

Distance "A';:
4.0 mm {0.157 in}

Do not oil bushing.
When inserting pilot bushing, be

careful not to damage edge of pilot
bushing.

EM719

3. Install clutch disc and clutch
cover assembly. Refer to Clutch Disc
and Cover for installation.

4. Install transmission. Refer to In-
stallation (Section MT).

CL-10



CLUTCH — Service Data and Specifications

SERVICE DATA AND SPECIFICATIONS .

GENERAL SPECIFICATIONS CLUTCH DISC Unit: mm (in) -
- Model’ -, 200CBL
CLUTCH CONTROL SYSTEM — —
Wear limit of facing surface to rivet y
Type of clutch control Hydraulic head "8 : 0.3 (0.012)
Runout limit \ 0..5_(0.020] ]
CLUTCH MASTER CYLINDER :
- - — Distance of runout checking point 95 {é 74)
Inner diameter mm {in) 15.88 (5/8) {from the hub center) o
4 ) ' Maximum backlash of spline c \
CLUTCH OPERATING CYLINDER 9.4 {0.016)

Type Non-adjustable
Inner diasmeter mm {in) 17.46 (11/16)
CLUTCH DISC
Type 200CBL
Facing size :
. . . 200 x 130 x 3.5
QOuter dia. x lnner dia. x Th@lfﬂt:: {787 x 5.12 x 0.138)
mm {in)

Thickness of disc ,assemblv

[£34 outer adge of disc}

Unit: mm (in)

CLUTCH COVER

. .

Model - ' C200S
Diaphragm spring height- ::: '24433'18323' .

Unevenness of diaphragm spring toe
height .

Less than 0.5 (0.020)

PILOT BUSHING

Fres mm {in) 8.50-9.20 \ R .
0.3346 - 0.3622) Insérted distance of pilot bushing, 4.0 (0.157)
Installed mm (in) 76-8.0 m
(0.299 - 0.315)
Number of torsion springs 6 .
. o i
CLUTCH COVER TIGHTENING TORQUE - -~ -
Type C2008 Unit - N-m kg-m fedb
Full load N (kg, 1b) 3,923 (400, 882)
i Pedal stopper boltlock | ;4 4115 [ 08.12 | 58-87
nut
Master cylinder pushrod [ 55 415 | 0g.1.2 | 58-87
lock nut .
Master cylinder stopper |y ¢ 29 | 0.15-03 | 1.1-2.2
INSPECTION AND ADJUSTMENT bott
CLUTCH PEDAL Master cylinder securind | 78-118 | 08-12 | 58-87
Pedal height ““H" mmtin) | 168-174 (6:61™6.85) Clutch tube flaré nut 15-18 15-18 11-13
Padal free play “A" mm {in) 1-510.04-0.20) Push rod lock nut 78-118 | 0B-1.2 5.8-8.7
QOperating cylinder
CLUTCH MASTER CYLINDER blooder :rm 69-88 | 0.7-08 | 51-65
Clearance between cylinder bore Operating cylinder
and piston mm {in) Less than 0.15 I0.00SQ) 'ecuring bolt 30 - 40 1.1-4.1 22.30
‘ Clutch hose to operating
. .2, 12-
CLUTCH OPERATING CYLINDER oylinder securingnut | 1772 | 1702 [ 12019
Clean'nce between cylinder bor.o Less than 0.15 (0.0050) Clutch cover securing 16 - 21 16-21 12-15
and piston mm (in} boit

CL-11,
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Trouble Diagnoses and Corrections — CLUTCH

'THOUBLE DIAGNOSES AND CORRECTIONS

-F

CLUTCH SLIP

Slipping of clutch may be noticeable when any of the following symptoms is encountered during operation.
(1) Car will not respond to engine speed during acceleration.
_(2) Insufficient car speed. . :
(3) Lack of power during uphill driving.
(4) Increasing of fuel consumption.
~ Some: of the above conditions may also be attributable to engine problem. First determine whether erigine or clutch is caus-
ing the probiem.
If slipping cluich is left unheeded, wear and/or overheating will occur on clutch facing to such an extent that it is no longer
serviceable. N ]
TC TEST FOR SLIPPING CLUTCH, proceed as follows:

Inspection

Insure that parking brake is engaged. Disengage clutch and shift transmission gears into TOP. Gradually increase engine
speed while -simultaneously-engaging clutch. If engine stops while clutch is being engaged, clutch is functioning properly. If
car does not move and the engine does not stop, clutch is slipping.

Probable cause Corrective action
" ® Clutch facing hardened or wet with oil Repair or replace
— o _Clutch.-facing excessively.worn - S chlace_(l{eplace_,if‘_enginel__H_* -
. transmission oil seal is faulty)
e Diaphragm spring weak or damaged . . Replace
¢ Flywlheel or pressure plate warped Repair or replace

e Particles in-return port of master cylinder;
Piston fails to return to its original position

Clutch tube deformed or crushed ‘Replace

Clean or replace faulty parts

CLUTCH DRAGS _
.Dragging clutch is particularly noticeable when shifting gears, especially into low gear.
TO TEST FOR DRAGGING CLUTCH, proceed to inspection.

Inspection

Disengage clutch and shift gears into Reverse. Shift gears into Neutral, gradually increasing engine speed. After a short inter-
mission, shift gears into Reverse. If noise is heard while gears are being shifted, clutch is dragging.

cL12 -



CLUTCH = Trouble Diagnoses and Corrections:

Probable cause

Corrective action

Clutch disc hub splines worn or rusted

- Oil leakage at master cylinder, operating cylinder, tube or hose

“Airin hydraulic system

e Insufficient pedal stroke

Clutch disc runout or warped
Diaphragm spring fatigued

Piston cup deformed or damaged .
Lack of grease on pilot bushing

Clutch facing wet with oil

L]

Replace (or remove rust) and
coat with grease .~ ,

-Replace faulty parts
Bleed air "
Adjust
Replace
Replace
Replacé
Coat with grease

Replace (Replace if engine/
transmission oil seal is-faulty)

CLUTCH CHATTERS )
Clutch chattering is usually noticeable when car is just rolled off with clutch partially engaged.

Probable cause

Corrective action

Oil on clutch facing
Diaphragm spring fatigued
Clutch facing hardened .
Clutch facing warped

Pressure plate worn or warped

Engine mounting loose or rubber deteriorated

Clutch facing rivets loose

Replace

Replace

Replace

Repair or replace
Replace

Tighten or replace
Replace

NOISY CLUTCH

. ' . Probable cause

Corrective action

Release bearing/sleeve damaged or improperly lubricated

Pilot bushing worn, jammed or damaged

Clutch facing rivets loose
Disc plate cracked

Clutch disc torsion springs fatigued

" " Replace

Replace
Replécé'
Replace
Replace

RABBIT-HOPPING CLUTCH

When “‘rabbit-hopping” of clutch occurs, car will not roll off smoothly from a standing start or clutch will be engaged be-
fore clutch pedal is fully depressed.

Probable cause

Corrective action

Oil on clutch facing

Clutch facing worn or rivets loose

Flywheel/pressure plate warped or worn

Mounting bolts on engine or power train loose

Diaphragm spring fatigued -

Replace
Replace
Replace
Tighten
Replace

CL13



Special Service Tools — CLUTCH
' SPECIAL SERVICE TOOLS

Tool number
T
{Kent-Moore No.) ool name
KV30100100 Clutch aligning bar
(=) ‘ S ‘
8T20050100 Distance piece
(=)
ST20050010 ~ Base plate -
(=)
ST20050051 Set bolt
- | PRERIFRY
5720050240 Diaphragm spring adjusting wrench
(=)
5T16610001 Pilot bushing puller
(123907) :
GG94310000 Flare nut torque wrench
(-) '

cL-14
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Removal and Installation — MANUAL TR,ANSMISSIOI\'I
'REMOVAL AND INSTALLATION

REMOVAL

1. Disconnect battery ground cable.
2. Remove accelerator linkage,

3. Jack up car and support its weight.

on safety stands. Use a hydraulic hoist
or open pit, if available,

Make sure that safety is insured.
4. Disconnect front exhaust tube.

12. Loosen rear engine mount secur-
ing nuts (1) tempotdrily and remove
crossmember mounting nuts (Z) .

" sMT143

3. When_mstaﬂing control lever, be
sure. to apply multi-purpose grease to
sliding parts as shown below.

Control lever

SMT142 Striking guide

4. Remove filler plug and fill trans-
mission with recommended gear oil'to
the level of the plug hole,

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

5. Disconnect wires from reverse

(back-up) lamp, Top and O.D. gear

. (if so equipped) switches.

6. Disconnect speedometer

7. Remove propeller shaft.
Refer to Propeller Shaft {Section

PD) for removal,

cable.

) Plug up opening in rear extension
to prevent oil from flowing out.

84.- Remove clutch operating cylinder.

9. Support engine by placing a jack -

under oil pan with a wooden block
used between oil pan and jack.

CAUTION:
Do not place jack under oil pan drain

10. Support transmission with a trans-
mission jack,

1,

(1) Remove console box. Refer to
Console Box (Section BF) for removal,
(2) Place transmission control lever in
neutral position and remove E-ring and
control lever.

MT-2

13. Remove starter motor,
14. Remove bolts securing transmis-
sion to engine.

Then support the engine and trans-
mission with jacks, and slide transmis-
sion rearward away from engine and
remove from the car.

CAUTION:

Take care in dismounting transmission
not to strike any adjacent parts and
main drive gear. ' i

INSTALLATION

Install the transmission in reverse
order of removal, paying attention to
the following points.

1. Before installing, clean mating
surfaces of engine rear plate and trans-
mission case.

2. Befcre installing, lightly apply

grease to spline -parts of ‘clutch disc -

and main drive gear. And also apply
grease to moving surfaces of control
lever and striking rod.

5. Apply sealant to threads of filler
plug, and install filler plug to transmis-
sion case.
@ : Filter plug

25-34N'm

{25 - 3.5 kg-m,

18 - 25 ft-lb)

6. Tighten bolts securing transmis-

. tion to engine.

43-58 N-m
{4.4 -59 kg-m,
32- 43 ftib)
@ 25-35Nm
(2.6 - 3.6 kg-m,
19 - 26 ft-Ib)

@:®

SMT145

7. Lubricate oil seal lip and buslﬁng

on rear extension with gear oil for ini-
tial lubrication.
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MANUAL TRANSMISSION — 5speed Transmission (Model FS5W718)

5-SPEED TRANSMISSION (Model

SMT149
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' 5-speed Transmission {Modsl FS5W718) - MANUAL TRANSMISSION

Snap ring
Main drive gear ball bearing

Apply gear oil to pilot bearing
Pilot bearing

Coupling sleeve

Needle bearing
Apply gear oil to nesdle
bearing.
3rd & 4th synchronizer hub

Pay attention to its direction

2nd main gear

Apply. grease to thrust washer.
Overdrive mainghaft bearing
Specdometer drive gear
ﬁ?\

& 112
B ‘!‘ “ ] .

; s main gear 3} Snap ring
Thrust block : @ : o “ ) \
Reverse main gear

Mainshaft lock nut @ 137-167
(14.0-17.0, 101 - 123)
* 0.D: & reverse synchronizer hub-
Pay attention to its direction.

) Countershaft lock nut
N, D98-127

(10.0-13.0,72-94)

Overdrive gear bushing

Countershaft rear end
bearing
Overdirve counter gear
Needte bearing  Apply gear oil to
Counter rear Reverse counter gear
Counter drive gear beari
Counter front bearing

needle bearing,
Reverse counter

) ' ’ gear spacer
e \ '5; ' Counter gear
@QJ = K- Woodruff key

Snap ring

Reverse idler thrust washer
Reverse idler gear
v
Reverse idler gear bearing
Shim Reverse idler thrust washer
Refer to transmission case for assembly. Reverse idler shaft
MT4

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

SMTO040



- MANUAL TRANSMISSION — 5:speed Transmission (Model FS5W718)

Expansion plug
Apply sealant to plug.

Stopper guide pin

Return spring plug

Apply locking sealer

to thread of bolt.
®7.8-9.8 (0.8- 1.0, Check spring
@ﬂ@ plunger 5.8-7.2) '
Return checking ' Check ball plug
i Apply locking sealer -
to thread of bolt, ) . Control lever

: @:" bushing

Lock pin
Apply gear oil to 01%

~

3

Striking lever -
@ 19-25(1.9-2.5,14-18)

1st & 2nd shift fork

3rd & 4th forkrod

Interlock ball

. 3rd & 4th zhift fork

@ 19-25

(1.9-2.5,14-18) Reverse & O.D. fork rod

<t @+ N-m (kg-m, ft-Ib)
SMT 150

MT-5



54peed Transmission (Model FS5W718) — MANUAL TRANSMISSION

REAR EXTENSION
DISASSEMBLY

1. Wipe off dirt and grease,

2. Drain oil.

3. Remove O.D. gear switch (if so
equipped). o

4. Remove E-ring and stopper guide
pin,

V- "

®d.. @NEUTRAL

SMTO07

—_ __5.__Remove return.spring plug, fetum___

spring, and plunger from rear exten-
sion. °

6. Remove rear extension.

smrooa)

Tum toward left

SMTO0S

7. Remove lock pin and then remove
striking rod.

MT-6

INSPECTION

1. Clean with solvent and check for
cracks or cavities by means of dyeing
test.
2. Check mating surface of rear ex-
tension for small nicks, projection or
sealant. ’

if rear extension bushing is worn or

_cracked, replace it_as an assembly -of

bushing and rear extension housing.

ASSEMBLY

1. Stand transmission case assembly
on wooden plates of more than 20 mm
{0.79 in) thick.

2. Clean mating surfaces of adapter
plate and rear extension.

3. Apply sealant to mating surface
of adapter plate.

4. Install rear extension.as follows:
(1) Set gears at Neutral.

(2) Turn striking guide counterclock-
(3) Set striking guide at Neutral.

(4) Aligh end of striking lever with
cutout portion of fork rod. '

5. Install plunger, return spring, and
return spring plug.

SMTO41

1 Plunger
2 Retumn spring
3 Return spring plug

6. Apply sealant to stopper guide
pin, then install stopper guide pin and
E-ring.

7. Install O.D. gear switch (if so
equipped).

8. Make sure that gears operate
smoothly. ' :

G. Install drain plug.

(T) : 25 -34 N-m
(25-35 kgm,
18- 25 fr-ib)



MANUAL TRANSMISSION — 5-speed Transmission (Model FS5W718)

TRANSMISSION
CASE

DISASSEMBLY

1. Remove rear extension. Refer to
Rear Extension for disassembly.

2. Remove dust cover, release bear-
ing and withdrawal lever,

Release bearing

Withdrawal lgvgx

‘L. 3\ =\‘\“\'}:JJ

Dust cover (Z‘:c;-—&*ﬁ‘
SMTQ10Q

3. Remove front cover and gasket.
Detach countershaft front bearing
shim.

4. Remove main drive bearing snap
ring.

5. Separate transmission case from °

adapter plate.

INSPECTION

1. Clean with solvent and check for
cracks or pits by means of dyeing test.
2. Check mating surface of transmis-
sion case for small nicks, projection or
sealant.

ASSEMBLY

1. Clean mating surfaces of adapter
plate and transmission case.

2. Stand transmission case on wood-
en plates of more than 20 mm (0.79 in)
thick,

3. Apply sealant to mating surface of
transmission case.

4. Slide gear assembly onto adapier
plate by lightly tapping with a soft
hammer.

6. Fit' main drive bearing snap ring,
7. Select countershaft front bearing
shim as follows: '
(1) Measure height “A”.

TM371

SMTO13

5. Make certain that mainshaft ro-
tates freely. :

TM?753

SMTO14

-1 Transmission case )
2 Counter gear front bearing
3 Counter gear

(2) Select a shim of thickness “A”
measured.

Counter gear front
bearing shim:
Refer to $.D.5.

8. Clean mating surfaces of front
cover and transmission case, .
9. Apply grease to shim selected to
retain it on front cover.

10. Lubricate seal lip and main drive
shaft with gear oil, then install new
gasket and front cover.

11. Apply sealant to threads of
through-bolts and tighten them to,
transmission case.

11.6-2.1 kgm, .
12- 15 ftib}

SMTO15

12. Apply a light coat of multi-pur-
pose grease, '

MT-7



“5<épeed Tranismission (Model FS5W718) - MANUAL TRANSMISSION

SMTO16

13 Install dust cover, release bearing
and withdrawal lever.

14. Assemble Rear Extension. Refer
to Rear Extension for assembly,

Fork rod
(ist & 2nd)

Fork rod
(31d & 4th)

. Fotk.rod
(OD & Rev.)

TM188A

ASSEMBLY
1. Install 1st & 2nd, 3rd & 4th and

QO.D. & Rev. shift forks and 1st & 2nd
fork rod, then secure with retaining

pin.

i
7

i
O

17t
/7,
N

! NENSY

7

__—"‘

SMTO63

6. Drive out retaining pins.

FORKS AND FORK
RODS

DISASSEMBLY

1. Remove rear extension. Refer to
Rear Extension for disassembly.

2. Remove transmission case. Refer

to Transmission Case for disassembly.
3. Set up Tool on adapter plate.
4. Place above assembly in a vise.

2. Install two (2) intedock balls.
3. Install 3rd & 4th fork rod, then
secure with retaining pin.

TM754

7. Drive out fork rods and remove
interlock balls and check balls.

Ba careful not to lose three (3)
check balls and four (4} intedock
balls.

INSPECTION

Clean with solvent and check for
wear, scratches, projection, damage or
other faulty conditions. Replace any
part which is worn or damaged.

5. Remove check ball plugs and
check springs.

MT-8

ST HTA

SMT137

.
SMTO019

4. Install two (2) interlock balls.
5. Install 0.D. & Rev. shift fork and
fork rod, then secure with retaining

SMTO21

6. Install check balls and check
springs,



l~
s

7. Apply locking sealer to check
ball ptugs and install them,

@:19-25N-m
(1.9- 25 kg-m,
14 - 18 #t-Ib)

SMT022

a. Check ball plug for 1st & 2nd fork
rod is longer than that for Rev.
shift fork rod and 3rd & 4th fork
rod. ‘

b. To insure that interlock plunger is
installed properly, slide 3rd & 4th
fork rod and operate the other fork
rod. Make sure that the gear except
3rd or 4th gear does not mesh.

8. Apply gear oil to all sliding sur-
faces and check to see that shift rods
operate correctly and gears are en-
gaged smoothly.

9. Install transmission case. Refer to
Transmission Case for assembly.

10. Install rear extension. Refer to
Rear Extension for assembly.

GEARS AND SHAFTS
DISASSEMBLY

Main drive and counter
drive gear

1. Remove rear extension. Refer to
Rear Extension for disassembly.

2. Remove transmission case. Refer
to Transmission Case for disassembly.
3. Remove forks and fork rods.
Refer to Forks and Fork rods for dis-
assembly.

4. Measure gear end play. Refer to
Gears and Shafts for inspection.

5. Mesh 2nd and reverse gear, then
draw out counter.front bearing.

MANUAL TRANSMISSIO N — &-speed Transmission (Model FS5W718)

6. Remove counter drive géar smap
ring.

7. Draw out counter drive gear with
main drive gear.

[ ///slia‘i'oza

When drawing out main drive gear
assembly, be careful not to drop pilot
needle bearing and baulk ring.

-3rd mailn gear

1. Remove snap ring and thrust
washer,

2. Diaw out 3rd & 4th synchronizer
and 3rd gear.

0.D. gear and reverse gear

1. Remove main drive and counter
drive gears. Refer to Gears and Shafts
for disassembly.

2. Remove 3rd main gear. Refer to
Gears and Shafts for disassembly.

3. Measure O.D. gear end play. Refer
to Gears and Shafts for inspection.

4. Mesh 2nd and reverse gears. Re-
lease staking on counter. gear nut and
mainshaft nut and loosen these nuts,
Remove counter gear nut.

Hemoved nuts should be discarded |

and should not be reused.

5. Drive out counter Q.D. gear and
bearing.

6. Remove reverse counter gear and
spacer.

Remove snap ring from reverse
idler shaft, and remove reverse idler
gear. ,

7. Remove snap rings, steel ball,
speedometer gear and bearing.

8. Remove mainshaft nut, thrust
washer, reverse main gear, O.D.

synchronizer and O.D. gear.

ist and 2nd main gear and
counter gear

1. Draw out mainshaft assembly
together with counter gear, by tapping
rear end of mainshaft and counter
gear.

MT-9
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- Sspeed Transmission (Model FSsW718)—MANUAL " TRANSMISSION

Hold front of mainshaft assembly
by hand, being careful not to drop
counter gear.

2. Remove thrust washer, steel ball,
Ist gear and needle bearing.

Be careful not to lose steel ball
retaining thrust washer.

3. Press out st gear mainshaft bush-
ing together with 2nd gear and Ist &
2nd synchronizer.

Syncﬁroﬁker (0. 6.)

1. Remove circlip with snap ring
plier.

2. Remove synchro ring, band
brakes, anchor block and thrust block.

INSPECTION

Bearings

1. Thoroughly clean bearing and dry
with compressed air.

CAUTION:

Do not allow the bearings to spin.
Because it will damage the race and
balls. Turn them slowly by hand.

o Tighten mainshaft lock nut to
specified limit and measure end
play to insure that it is within
specified limit.

o If end play is not within specified
limit, disassemble and check parts
for condition.

-® Replace any part which is womn or

damaged.

End play

Gear

bushing

SMTo25

Standard and play:

1st.gear
027-034 mm__

~"Whén *pressing out bathing, hold
mainshaft by hand so-as not to drop it.

§T30031000

TMO49A

Synchronizer
(1st & 2nd and 3rd & 4th)

Disassemble synchronizer,

gf\Sprc'ad spring

Shifting insert

SMT024

MT-10

T™372

2. When race and ball surfaces are
worn of rough, or when balls are
out-of-round or rough, replace bearing
with a new one.

3. Replace needle bearing if worn or
damaged.

Gears and shafts

1. Check all gears for excessive wear,
chips or cracks; replace as required.

2. Check shaft for bending, crack,
wear, and worn spline; if necessary,
replace.

3. Measure gear end play:

e [t is necessary to measure end play
before disassembling mainshaft and
after reassembling mainshaft.

-(0,0106 - 0.0134 in)

2nd gear

0.12-0.19 mm

{0.0047 - 0.0075 in)
3rd gear

0.13- 0.37 mm

{0.0051 - 0.0146‘in)
0.D. (5th} gear

0.10-0.17 mm

{0.0039 - 0,0067 in)
Reverse idler gear

0.05-0.50 mm

(0.0020 - 0.0197 in)

Baulk ring

1. Replace baulk ring if found to be
deformed, cracked or otherwise dam-
aged excessively.

e ts R m ]

SMT026




MANUAL TRANSMISSION — 5:peed Transmission (Model FS5W718)

2. "Place baulk ring in position on
gear cone. "
While holding baulk ring against
gear' as far as it will go, measure gap
between baulk ring and outer gear.
If the clearance is smaller than
wear limit, discard baulk ring.

Baulk ring to gear ¢learance:
Standard
1.20 - 1.60 mm
{00472 - 0.0630in)
Woear limit
Less than 0.8 mm
(0.031in)

SMT140

‘Shifting Insert

Replace, if worn excessively, worn
unevenly, deformed, or damaged.

SMTOD64

Oil seals

1. Replace oil seal if sealing lip is
deformed or cracked. Also discard oil
seal if spring is out of position. Refer
to Replacement of Qil Seals.

2. Check the oil seal lip contacting
with shaft; if necessary replace oil seal
and shaft as a set.

ASSEMBLY

Adapter plate
1. Place new dowel pin, mainshaft
bearing on adapter plate and tap them.

Adapter plate
Dowel pin (2 places)
5 (0.295
Mainshaft bearing 75100 '
& 1.5 (0.2951—§
Unit: mm (in)
) SMT027

2. Insert reverse idler shaft.
3. [Install bearing retainer.

4. Tighten each screw, then stake it
at two points.

5. Install counter rear bearing with a
soft harnmer.

Synchronlzer
(1st & 2nd and 3rd & 4th)

1. Assemble coupling sleeve and hub.
2. Position spread springs and shift-

ing inserts in three slots in synchro-
nizer hub; put coupling sleeve on
synchronizer hub. :

SMT029

Synchronizer (0.D.)

Position synchronizer ring, band
brake, thrust block and anchor block
on overdrive clutch gear; install circlip.

O.b.
“gear
Circlip VBand brake
Synchro .
rng * Anchor block
TMa49 - Thrust block

1st and 2nd main go-ar

1. Assemble 2nd gear needle bearing,
2nd gear, baulk ring, 1st & 2nd syn-
chronizer assembly, 1st gear baulk
ring, 1st gear bushing, needle bearing,
1st gear, steel ball, and thrust washer
on mainshaft,

MT-11
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5-speed. Transmission (Model FS5w718) - MANUAL TRANSMISSION

Bafore installing ‘steel ball and’
thrust washer, apply grease to them.

2. Set Tool and place adapter plate
assembly on it.

For counter gearand g Mmainshaft and
reverse idler shaft / reverse idler shaft

FCP D D

(=0

2. Press counter gear into adapter
plate.

3. Position needle bearing, 3rd main
gear, baulk ring and 3rd & 4th
synchronizer assembly on the front of
mainshaft.

Assemble 3rd-4th synchronizer
hub, paying attention to its direction.

Ba sure to align ﬁroous of-bautk
ring with insarts.
2. Apply gear oil to mainshaft pilot
bearing and install it on mainshaft.

3. iInstall main drive gear with
counter drive gear.

Assemble counter drive gear, paying
attention to its direction.

Holes for reverse idler shaft T™a38

3. Press mainshaft
adapter plate,

assembly to

KV31100401 |

TM439

3rd main and counter gear

1. Tap new woodruff keys until they
are seated securely.

SMTO30

MT-12

SMTOD31

4. Install thrust washer on mainshafi
and secure it with snap ring of proper
thickness that will minimize clearance
of groove in mainshaft.

" Mainshaft front snap ring:
Refer to S.D.S.

Main drive and counter
drive gear
1. Install baulk ring on synchronizer.

From 4

SMTO65

4. Press counter drive gear onto
counter gear.

ST23860000

KV31100400

Thd442

Main drive gear and counter drive
gear should be handled as a8 matched
sst. When replacing main drive gear or
counter drive gear, be sure to replace
as a sat of main drive gear and counter
drive gaar. - -

Counter drive gear snap ring:
Refer to 5.D.5.



MANUAL TRANSMISSION — 5-speed Transmission {Model FS5W718)

5. Secure counter drive gear with
snap ring that will minimize clearance
of groove in countershaft,

a. Assemble O.D_raverse synchronizer
hub, paying attention to its direc-
tion. -

TM297A

6. Press counter gear front bearing
onto counter gear.

$T22360002

KV31100400 -

L TM443

ASSEMBLY'

0.D. gear and reverse gear

1. After front side is assembled, as-
semble reverse counter spacer, snap
ring, spacer, needle bearing, reverse
idler gear, spacer and snap ring.

Front

TMA451

b. Main Q.D. gear and counter 0.D.

gear should be handted as a match-
ed set,
When replacing main O.D. gear and
counter O.D. gear, be sure to re-
place as a set of main O.D. and
counter 0.D. gears.

3. Assemble reverse counter gear,

overdrive counter gear.

4. Assemble new mainshaft nut, and

tighten it temporarily .

5. Install bearing.

6. Mesh 2nd and reverse gear and
tighten mainshaft lock nut and count-
er gear lock nut.

2. Assemble O.D.reverse synchro-
nizer hub, reverse gear, O.D. gear
bushing, needle bearing, O.D. gear
assembly, steel ball and thrust washer
on mainshaft rear side. Before install-
ing a steel ball, apply grease to it.

@ 137 - 167 N'm
(14.0- 17.0 kg-m,
101 - 123 ft-ib}

5MT044

(T) : Counter gear lock nut
98 - 127 N-m
{10.0 - 13.0 kg-m,
72 - 94 ft-Ib)

Conversion of torque

Mainshaft nut should be tightened
to specified torque with Tool. When
doing so, the amount of torque to be
read on wrench needle should be
modified according to the following
chart.

@ :137-167 N'm

{14 - 17 kg-m,
101 - 123 ft-Ib)
ST22520000 C
¥ Torque wrench
@ =3
" —
L m (ft)
0.10 m
(0.33 1)
z .8
£ z&
k- 157
g (e lim !1
Upper limit line
5110} 147 7
g (13%5) e
2 L
s 1137
E(1000} (14)
g
g F 127 onverted
&
E
o
-
© (80)l 1087 Lower limit line
(IDgz o5 06 07 08
: m

s Qo 29
(f1)

5MT034

7. Stake mainshaft lock nut and
counter gear lock nut with a punch.

8. Measure gear end play. Refer to ‘
Gears and Shafts for inspection.

MT-13
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© 9. ¥it snap ring, then-assemble main-

shaft rear bearing.

5. Remove front cover.
6. Remove oil seal.

3. Apply coat of géar oil to-oil seal
surface, then drive new seal into place.

TMOGBA

SMTOE6

10. Fit thick smap ring to mainshaft
rear bearing to eliminate:end play.

Mainshaft rear bearing snap ring:
Refer to §.D.S.

11. Assemble snap rings, steel-ball and

‘'speedometer drive gear.

———

12, Install forks and fork rods. Refer
to Forks and Fork Rods for assembly.
13. Install transmission case. Refer to
Transmission  Case for-assembly —
14, Install rear extension. Refer to
Rear Extension for assembly.

REPLACEMENT OF

OIL SEALS

FRONT COVER OIL SEAL

It is necessary to remove transmis-
sion unit from car. Replace oil seal as
follows:

1. Remove transmission. Refer to
Removal. . .

2. Wipe off dirt and grease.

3. Drain oil.

4. Remove dust cover, release bear-
ing and withdrawal lever.

7. Apply coat of gear oil fo oil seal
surface, then drive new seal into place.

5T23800000

8. Lubricate seal lip and main drive
shaft with gear oil.

9. Install front cover in reverse order
of removal.

- REAR EXTENSION OIL
SEAL o )
Rear extension oil seal can be
‘replaced without removing tfansmis-
sion, Replace oil seal as follows:
I. Remove propeller shaft. Refer to
Propeller Shaft (Section PD) for re-
moval,
2. Remove oil seal,

— -COUNTER-FRONT

4. Install propeller shaft. Refer to
Propeller Shaft (Section PD) for instal-
lation.

REPLACEMENT OF
BEARINGS

MAIN DRIVE AND

1. Remove main drive and counter
drive gear. Refer to Gears and Shafis
for disassembly.

2. Remove main drive gear snap
ring and spacer.

3. Remove main drive bearing.

TM349

4. Press new main drive bearing.

Retease bearing

Withdrawal lever

Dust cover = a

SMTO010

MT-14

ST2380000°

SMTO038




MANUAL TRANSMISSION — 5-speed Transmission (Model FS5W71B)

5. Place main drive bearing spacer
on main drive bearing and secure main
drive bearing with thicker snap ring
that will eliminate end play.
Main drive gear snap ring:
Refer to $.D.S.

6. Mesh 2nd and reverse gear, then
draw out counter front bearing.

7. Press counter gear front bearing
onto counter gear.

8-. -Install main drive and counter
drive gear. Refer to Gears and Shafts
for assembly.

MAINSHAFT AND
COUNTER REAR

1. Remove rear extension. Refer to.

Rear Extension for disassembly.

2. Remove transmission case. Refer
to Transmission Case for disassembly.
3. Set up Tool on adapter plate.

4. Place above assembly in a vise.

TM754

5. Remove main drive and counter
drive gear. Refer to Gears and Shafts
for disassembly.
6. Remove reverse main gear. Refer
to Gears and Shafts for disassembly.
7. Draw out mainshaft assembly
together with counter gear, by tapping
rear end of mainshaft and counter
gear. _
Hold front of mainshaft assembly
by hand, being careful not to drop
counter gear.

8. Remove bearing retainer.

SMTO39

9. Replace mainshaft bearing by new

one.
10. Press out countershaft rear bear-

ing.

CAUTION:
When pressing out bearing gear, hold
shaft by hand so as not to drop it.

R

Countershaft
rear bearing

—

$T30035000

o

TM3s51

11. Press counter rear bearing onto
adapter plate. : -
12, Install mainshaft bearing ' onto
adapter plate,

13. Install bearing retainer and align
bearing retainer with reverse idler shaft
at the cut-out portion of the shaft.

14. Tighten and stake each screw at
two points.

15. Install main drive and counter
drive gear.- Refer to Gears and Shafts
for assembly,

16. Install reverse main gear. Refer to
Gears and Shafts for assembly.

17. Install transmission case. Refer to
Transmission Case for assembly.

18. Install rear extension. Refer to
Rear Extension for assembly .

MAINSHAFT REAR AND
COUNTER REAR END

Refer to Gears and Shafts for disas-
sembly and assembly.

MT-15



Service Dats and Specifications —- MANUAL TRANSMISSION

SERVICE DATA AND SPECIFICATIONS

Transmission model FS5W71B GEAR END PLAY Unit: mm (in}
‘No..of“spegq . 5 | Model
Synch . ht 1 to 4th: Warner Position FS5W718
ynchramesn type 5th: Servo
- 1st main gear 0.27 - 0.34 {0.0106 - 0.0134)
Shift type
2nd main gear 0.12-0.19 (0.0047 - 0.0075)
1 3 s 3rd main gear 0.13 - 0.37 {0.0051 - 0.0146)
5th main gear 0.10-0.17 10.0039 - 0.0067}
Rav. idler gaar 0.05 - 0.50 {0.0020 - 0.0197)
2 -4 R ° . .
CLEARANCE BETWEEN BAULK RING AND
GEAR Unit: mm (in)
Géar ratio All modalts
1st 3.321 Standard. 1.20 - 1,60 (0.0472 - 0.0630)
2nd 2077 ; - i
3rd 1.308 Wear limit 0.8 (0.031}
- 4th 1.000 _
5th 0.864
Rev. 3.382
- . , AVAILABLE SNAP RING
Number of teeth Drive 22
15t a3 Main drive gear bearing
- 2nd 28
Mainshaft ard 2 Thickness mm lin) Part number
5th 19 1.73 (0.0681) 32204 78006
Rev. 36
1.80 (0.0709) 32204 78000
Drive 31
‘ 15t 14 1.87 {0.0736) 32204 78001
Counter- | 2nd 19 1.94 (0.0764) 32204 78002
shaft 3d 28
i | sm 31 2,01 (0.0791} 32204 78003
| Rev. 15 2.08 {0.0819) 32204 78004
Rev, idler shaft 23
Speedometer gear ratic 18/6
Mainshaft front
Qil capacity # {US pt, Imp pt) 20 (4-1/4, 3-1/2)
Thickness mm (in) Part number
1.4 {0.055) 32263 E9000
1.5 10.059): 32263 E9001
1.6 (0.063}) 32263 E9002

MT-16




~ MANUAL TRANSMISSION — Service Data and Specifications

Mainshatt rear end hearing L T|GHTEN|NG TORQUE ’
Thickness mm (in} Part number Unit N-m kg-m fedb
1.1 (0.043) 32228 20100 : Transmission installation
1.2 10.047) 32228 20101 | cluteh operating cylinder| 30-40 [ 3.1-4.1 22-30
1.310.051) 32228 20102 .| Transmissiontoengine | 43-58 | 4.4-59 | 32-43
1.4 (0.055) 32228 20103 Gusset to transmission | e 3 26.36 | 19.26

transmission

Crossmember to body 31-42 32-43 23-31

Counter drive gear

Rear mounting insulator | . ., 32-43 23-3

Thickness mm (in} Part number to crossmember
1.4 (0.055) 32215 E9000 Rear mounting insulator | 5, ., - |32.43 | 23-31
to rear extension
1.5 (0.059) 32215 E9001 o siom case 0
X 16-21 16-2.1 12-15
1.6 (0.063) 32215 E9002 rear extension
Starter mator to 29.39 |30-40 |22-29
transmission
Gear assembly
AVAILABLE SHIM Bearing retainer to 16-23  |16-23 |12-17
' v adapter plate ) :
Counter front bearing Unit: mm {ind Mainshaft lock nut 137-167 |140-170 | 101123
Counter gear lock nut 98 - 127 10.0-130 | 72-94
@ Rear extension to -
A -| /.,.. transmission case 16-21 16-21 1215
O /S) Front cover to 16-21 16:2.1 12-15
transmission case
Filler plug 25.34 25.35- | 18-25
1 Transmission case R .
2 Counter gear front bearing Drain plug 25-34 25-35 18-25
V371 3 g:i‘r';“e’ gear Ball pin 20-38 |20-35 [14-25
Striking lever lock nut 88-11.8 |09-1.2 6.5-8.7
A Thickness of shim Part number
Check ball plug 19-25 1.9-25 14-18
342351
0.1 {0.004) 32218 E9000
(0.1346 - 0.1352) Speedometer slaeve 39-49 |04-05 |29-36
3.32 - 3.41 - installation
(6.1307 - 0.1343) 0.2 {0.008) 32218 ES001
= 3 '22 33 . ’ M Back-up lamp switch 20-29 20-30 14-22
22 -3.31 .
{0.1268 - 0.1303) 0.3 (0.012) 32218 EgQ0Z Return spring plug 78-98 |08-10 |[58-7.2
3.42-3.21
0.1228 - 0.1264) 0.4 (0.016) 32218 E9003
3.02-3.11 ‘
(0.1189 - 0.1224) 0.5 (0.020) 32218 £9004
292-3.01
(0.1160 - 0.1185) 0.6 0.024) 32218 ES005

. MT-17



Troubls Diagnoses and Corrections — MANUAL TRANSM |SS|°N_

TROUBLE DIAGNOSES AND CORRECTIONS

I Noise

(_Zheck level and coior of oil.
Level/color NG. I '

!

Add/replace oil. (If oil leaks
repair cause.)

|

Check noise.

Level and coIc‘)r 0X.

Noise does not stop.

Notse stops. v
l ___ Shift gears and

0OK.

Noise in Neutral

Disengage clutch to
see if noise stops.

Neutral

Noise does not stop.
Noise outside transmission.

Check engine and clutch,
etc.

:

Noise stops.

Noise in transmission. Noise may
Be ¢dused by variations in engine
torque.

Adjust engine idle speed.

focate which

" gear position makes noise.

Noise in position other than

|

Noise occurs in a specific
gear position, and peaks at
specific engine rpm, and
stops with gears in TOP
position.

l

Noise appears to occur in
-transmission. Disassemble
and check gear in which

noise occurs for meshing
surface and bearings.

— ey

Noise occurs in all positions  High roaring noise occurs in
except Neutral and peaks at all positions and peaks at
a specific car speed. specific engine rpm.

l |

Gears grate while synchro-
nizing. '

N

Noise source appears to be l
located in differential

carrier. Check differential
carrier and eliminate cause
of noise.

Noise occurs while shifting
gears. "

l

Replace gear and/or bearing.

‘MT-18

Refer to the section “Faulty
Synchromesh Mechanism®.

Noise occurs when stroking
further after shifting gears.

Moving parts {couplings,
gears, etc.) of transmission
interfering with other parts.



MANUAL TRANSMISSION - Trouble Diagnoses and Corrections

. Gear jumnping out of mesh

T

Locate position where gears jump out of mesh.

NG.

Check for free play in control lever.
Shifting is accomplished without problems.
(Check interference of controf lever with
console, and check rubber boot of control
lever for fatigue.) - .

1 | OK.

-

Adjust or replace.

N.G.

Check for fatigue, play, etc. on front
and rear engine mounts.

E

OK.

:

Adjust or replace.

End play excessive

Problem may be inside transmission.
Disassemble and check transmission.

{

Check end play oJf “jump-out” gear.

End play O K.

!

Replace.

Damage or wear

!

Check for engaging, damage or wear on
coupling sleeve, synchronizer hub, and clutch
gear of main gear, J

0K.

!

Replace.

Check for wear or damage on check ball and
fatigue or breaks on check spring.

Damage or wear

0K
{ 3
Replace. Check for wear or deformation of fork rod
ball groove. J -
O.X.

Wear or deformation

T

!

~ Check for wear or play of “jump-out” synchro-

No wear or play

Replace.
nizer and mainshaft splines.
Wear or play
Réplace.

Check for wear or damage on bearings of main-.
shaft and countershaft. Replace if worn.

MT-19



Trouble Diagnoses and Corrections — MANUAL TRANSMISSION

Faulty synchromesh mechanism
(Noise occurs while shifting gears)

Locate position where improper synchro-
meshing occurs.

Check disengaging of clutch. (Refer to

Clutch Drags (Section CL) for trouble
diagnoses and corrections.

NG. L OK.
Repair or replace. Problem may be inside transmision.

Disassemble and check transmission.

Measure baulk ring-togear clearance.
Refer to Baulk Ring for inspection.

Clearance
NG. Clearance O K.
Replace bautk ring. Check for wear on chamfered

area of baulk ring.

Chamfered area not worn

Chamfered area worn

|

Replace.

Check contact pattern of baulk ring and
tapered cone of clutch gear.

Improper contact

R ——

Proper contact

Replace baulk ring. Check spread spring for any
break or bending.
Spread spring
broken/bent Spread spring not broken/bent
Replace. Check for wear/deformation
of insert.
Refer to Shifting Insert for
inspection.

MT-20



MANUAL TRANSMISSION — Trouble Diagnoses and Corrections

Check for proper installa-

N.G.

NG.

Difficult gear meshing/shifting

Shift gears up and down while operating car to
see if gears shift smoothly.

Shift gears while engine is OFF.

OX.

|

}

Check engine idle speed.

!

Repair or replace.

tion of control lever. : NG. | OK.
OX. i 1
Adjust. e Check for improper dis-
engaging of clutch.

e Check for improper oper-
ation of clutch operating
cylinder/master cylinder.

Operation
N.G. Operation O K.
‘[ ]
v

Repair clutch.

Check lubrication oil level
and color. I

NG.

0K.

!

Add/replace oil.

car is operating.
NG, |

Check for smooth shifting while

OK.

|

Problem may be inside transmission. Remove trans-
mission from car, disassemble it and check it for source
of difficult meshing/shifting of gears.

Check operation of striking rod.

!

Instructs customers in correct
shifting method. )

NG.

OK.

Repair or replace.

NG. 0K.

}

Check gear end faces and gear bores
for any sign of sticking/jamming.
If detected, replace faulty parts.

Replace.

Check operation of fork rod.

|
'

Check for possible bent fork rod or scratched case.

Scratched/bent |
Replace. Check engaging of hub, cou-
‘pling sleeve, clutch pear, etc.

MT-21



Special Service Tools — MANUAL TRANSMISSION -

SPECIAL SERVICE TOOLS

Tool number

(Kent-Moore No.) Tool name

ST23810001 Adapter setting plate

(325693) P
&=~

KV31100300 Fork rod pin punch

C /

ST30031000 Bearing puller

(J25733-1)

KV31100401 Transmission press staad [ S S )

¢ - =2 '

ST23860000 Counter gear drift

«C -

5122360002 Bearing drift

(J25679) -

$T22520000 Wrench <

«C -

5T23800000 Transmission drift

(J25691) :

KV32101330 Bearing puller

C =)

ST22350000 Mainshaft bearing drift

(J25678) :

MT-22



. MANUAL TRANSMISSION — special Service Tools

Tool number Tool name
(Kent-Moore No,) ool na
5T33400001 Oil seal drift
(J26082)

MT-23
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Description - AUTOMATIC TRANSMISSION

The 3N71B transmission is a fully
automatic unit consisting primarily of
a 3 element hydraulic torque converter
and two planetary gear sets. Two
multiple-disc clutches,-a multiple-disc
brake, brake band, and one-way clutch
provide the friction elements necessary
to obtain.the desired function of the
two planetary gear-sets.

A hydraulic control system is used
to operate the friction elements and
autornatic shift controls.

TORQUE CONVERTER

The torque converter is attached to
the crankshaft through a flexible drive
plate. Heat generated in the torque
converter is dissipated by circulating
the transmission fluid through an oil-

DESCRIPTION

FLUID RECOMMENDATION

Use “DEXRON’ type automatic
transmission fluid only.

IDENTIFICATION NUMBER

Stamped position:

The plate is attached to the right
hand side of transmission case.

Identification of number
arrangements

JAPAN AUTOMATIC TRANSMISSION CO,,LTD
‘MODEL - X01-23
NO. 7601234

Number designation

7601234

|- E Saerial production

number for the month
Month of production
[ 1: Jan., 2: Fob., wieernees ]

X: Oct., ¥Y: Nov., Z: Dec.

to-water type cooler in the radiator Last figurs denoting
lower tank. the yaar (A.D}
The welded constriction of the tor-
que converter prohibits disassembly or -
service unless highly specialized equip-
ment is available, ) AT344
A @& ©
y ﬁ /©?/D 7/
7 - -
= - Tl
— 1y o =
— —— T
1 s — . — 11
oL ' i i c——}
L._L 7 =] et
i L/ = -N
g * @] i /
7/ G
% 7 i ; Tightening torque (T) of bolts
and nuts N-m {(kg-m, ftdb)
G!@/Q ; @& T: 39-49(4-5,29-36)
® T: 137-157 (14 - 16, 101 - 116)
9 ® ® @ 6 © T: 44 -54 (4.5 - 5.5, 33 - 40)
1 Transmission case 8 One-way clutch 14 OQil'pan © T: 5.9-7.8(0.6-0.8,4.3-5.8)
2 Oil pump 9 Low & Reverse brake 15 Control valve © T: 4.9-69(0.5-0.7,3.6 - 5.1)
3 Frot clutch 10 Oil distributor 16 Input shaft ® T: 20-25(2.0-2.5,14 - 18)
4 Band brake 11 Governor 17 Torque converter @T:13-18(1.3-18,9-13)
5 Rear clutch 12 Qutput shaft 18 Converter housing B T: 54-74(0.55-0.75,4.0-5.4)
6 Front p]_a_neta_ry gear 13 Rear extension 19 Drive p]atﬂ @ T: 2.5-3.4(0.25- 0.35, 18- 2.5)
7 Rear planetary gear

ATIZ

AT-2




AUTOMATIC TRANSMISSION — Hydrautic Control Unit and Valves

HYDRAULIC CONTROL UNIT AND VALVES

The hydraulic, or automatic control
system is comprised of four (4) basic
groups: the pressure supply system,'
the pressure regulating system, the
flow control valves, and the friction’
elements. o

[

PRESSURE SUPPLY SYSTEM

The pre'ss'ure,, supply system consists
of a gear type oil pump driven by the
engine through the torque converter.
The pump provides pressure for all
hydraulic and lubrication needs.

PRESSURE REGULATOR
VALVES ‘

The pressure regulating valves con- -
trol the output pressure of the oil

pump.

Pressure regulator valve

The pressure regulator valve con-
trols mainline pressure, based on
throttle opening, for the operation of
the band, clutches and brake. -

Governor valve

The governor valve transmits re-
gulated pressure, based on car speed,
to the shift-valves to control upshifts
and downshifts.

Vacuum throttle valve

The vacuum throttle valve transmits
regulated pressure, based on engine
load (vacuum). This pressure conirols
the pressure regulator valve. Also this
pressure is applied to one end of the
shift valves in opposition to governor
pressure, which acts on the other end
of the shift valves, controlling upshift
and downshift speeds.

FLOW CONTROL VALVES

Manual valve

The manual valve is moved manual-
ly by the car operator to select the
different drive ranges.

1-2 Shift vatve

The 1-2 shift valve automatically
shifts the transmission from first to
second or from second to first depend-
ing upon governor and throttle pres-
sure along with accelerator position
(solenoid downshift valve). See Hy-
draulic Control Circuits, “Drive 2”.

2-3 Shift valve

The 2-3 shift valve automatically
shifts the transmission from second to
top gear or from top to second de-
pending upon governor and throttle
pressure,” or accelerator position (sole-
noid downshift valve). See Hydraulic
Control Circuits “Drive 3" Range.

2.3 Timing valve

For 2-3 shifts, a restrictive orifice
slows the application fluid to the front
clutch, while the slower reacting band
is allowed to release. This prevents a
hard 2-3 or 3-2 shift. Under heavy
load, however, the engine will tend to
run away during the 2-3 or 3-2 shift
pause, therefore a 2-3 timing valve,
using throttle and govemor pressure, is
used to bypass the restrictive orifice
during such heavy load conditions.

Solenoid downshlift valve

The solenoid downshift wvalve is.

activated electrically when the ac-
celerator is “floored”, causing a forced

“downshift from top to second, top to.

first, or second to first gear depending
upon car speed {governor pressure}.

Pressure modifled valve -

The pressure modifier valve assists
the mainline pressure regulator valve in
lowering mainline pressure during high
speed light load conditions, such as
steady speed cruise. Governor pres-
sure, working against a spring, opens
the valve which allows modified throt-
tle pressure to work against the pres-
sure regulator valve spring, lowering
mainline pressure. Lower operating
pressure under light load reduces oil
temperature, and increases transmis-
sion life. :

Throttle back-up valve.

The throttle back-up valve assists
the vacuum throttle valve to increase
line pressure when the manual valve is
shifted either to “2” or “1” range.

Second lock valve

The second lock valve is used to
bypass the 1-2 shift valve to maintain
the band apply pressure in “2” posi-
tion. The valve is also used as an oil
passage for the 1-2 shift valve band
apply “pressure in .“D,”, "“D;” and
“1,” Range. T

CLUTCHES AND BAND
SERVOS

The servo pistons of the clutches,
low reverse brake, and band are moved
hydraulically to enpage the clutches,
brake, and apply the band. The clutch

“and brake pistons are released by
“spring 'tension, and band piston is

released by spring tension and hy-
draulic pressure.

AT-3



Hydrautic Control Unitand Vaives— AUTOMATIC TRANSMISSION

Control valve

L

(O

™

([?
Ny

AT4

oW R

Pressure regulating valve
Manual valve
1st-2nd shift valve
2nd-3rd shift valve
Pressure modifier valve

[=TY-1 - - -

ATO94

Vacuum throttle valve
Throttle back-up valve
Solenoid down shift vaive
Second lock valve

2-3 timing valve



AUTOMATIC TRANSMISSION — Hydrauiic Control Unit and Vaives

OIL CHANNEL
IDENTIFICATION

The circuit numbers shown in each
Hydraulic Control Circuit are classified
as follows according to the function.

Pressure source of the line: 7 |

Operating line pressure for
friction elements:

1,2,3,4,5,6,8,9,10,

Auxiliary line pressure: 13
Torque converter pressure: 14
Governor pressure: 15

Throttle system pressure:

16,17,

‘0il Channels in Oil Pump

11,12,

18, 19.

Oil pump discharge hole (7)

{2

 Torque converter pressure (14)

Front clutch pressure (11)

Oil Channels in Case Front Face

To torque converter (14) }]

TR\

Qil Channels in Case Face

oﬁqo

Qil pump discharge hole (7) % Governor pressure (15)
T ‘ “_:\

Torque converter |
pressure (14)]

Rear clutch Y
pressure (1)

Servo release
pressure {10}
Servo tightening-— -

Govemnor feed pressure (1)

[=

O pamp i o N e
oresure (1 1)/ - jT I;o)w & reverse brake pressure-(12)- -
AT105 AT107
MECHANICAL OPERATION
In the 3N71B automatic transmission, each part operatés as shown in the fdllo“'rii'fg table at each gear select position.
Range o~ S:z?; Clutch ;‘::r:; Band servo 3;1; Parkling
Front Rear brake Operation | Release clutch | P2%

Park on on
Reverse 2.182 on on on
Neutral

D1 Low 2.458 on on
Drive D2 Second 1.458 on on

D3 Top 1.000 on on (on) on
2 Second 1.458 on on

1,  Second 1.458 on on
! 1;, Low 2.458 on on

The low & reverse brake is applied in 1 1 * range to prevent free wheeling when coasting and allows engine braking.

AT:6



Hy;_fraulic Contra:; Cirtvits — AUTOMATIC TRANSMISSION
| 'HYDRAULIC CONTROL CIRCUITS

“P” RANGE (PARK) Parking Mechanism

Power flow

In “P” range, the shift linkage
actuated parking pawl meshes in a gear
splined to the output shaft, preventing
movement of the car. When the engine
is running, the low and reverse brake is
applied by pressure from the manual
valve passing through the 1-2 shift

ATOBE

Fluid flow

Manual Valve » 4 » Downshift Valve

— Throttle Back-up Valve

— 5 _ t—-———b lst72£1d Shift Valve

AT

13 —

12 —

—— 2nd-3rd Shift valve

— 1st-2nd Shift Valve

—> Throttle Back-up Valve

.

Low & Reverse Brake




AUTOMATIC TRANSMISSION — Hydrautic Control Circuits

Qil Pressure Circuit Diagram — “P” range (Park) . ‘ -

Torque convarter

T/C 0il uslu
regulating valve

Yaisr

Note. Marked X ore drain

SPELIIPIIPELIIP I PP EL I PP PP

f/IIII/III//II//IIIIIIIIIII’II/)-'Il

5.

P

FIILTLL I LIS I PIL ISP F LA AP ARy P 2 r 7

DNANNENNN
TR

‘Front
Retuteh

o~

Low and

Raar
clutch Downshift

tol.nloid

diaphragm

7
s
s
-
i -
’

mfontieny |
-

Raleoss side

clenai g

downshil Yalve

LSO ESPIIRELT

-0

- b ~
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
P

' H

o I

N

Qrifice
chack

'III-Vf/flIIIIIllIIIllll’lll/ll///lll(;/llll‘

AL IT SIS ALY 7

Throttle p

dfﬂllﬂ :

valve
; [aL]
#
z

ANONADIN R T LR R N L VRO A N

@ 2nd-3rd timing
valve

s
T I IEY] I Iy Iy Ny Iy r Iyl
(T I IR Y PN IR R I P Y NI IR N

; Shift volva
21 3
. LN N
8 N
| i Secand lock , ANVARA R YRR AN NN NN,
IS @ ;0?'. N - :
6 r [T N
{L_Lt T ] Ux 23 A
I — - Ul 4]}
Manuval I lll 1 N
'u‘}': lJ.rL,_ i ) e E
N
® —J 3
! X

ALEETTEEEEEESY

P RN

AEAAEAAATEAEAR AR LA ALA AT L LA AR AL AL LT LA VLR LR AL N TR NN

i |-

Ling pressure (Governor faed prassure)

Primary
go vernor valve

Secondary !
overnor valve
Govarnor pressum 9

Torqua convarter prassure

Thtotila pressurs

ATAS5
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Hydrautic Control Circuits — AUTOMATIC TRANSMISSION

"R"” RANGE (REVERSE)

Mechanical Operation during “R™ Range

Power flow Front gear set

With the selector lever in “R”
range, the front clutch is applied to
transmit clockwise engine torque
through the connecting shell to the
‘sun gear. The clockwise rotation of the
sun gear causes the planet pears to
rotate counterclockwise..With the low
and reverse brake holding the rear
plahet carrier, the rear internal gear,
splined to the output shaft, tums
counterclockwise in a reduction ratio
of approximately 2.18 to 1

OQutput
" Input through front
clutch

Held by low & reverse
brake

AT329

Low & reverse brake — ON

ON

Front clutch
Rear clutch OFF
Low and reverse brake ON
Brake band servo OFF - Pressure 1elease
One-way clutch Overrunning ATOSBS
Fluid flow
Manual Valve 4 » Downshift Valve 13 - » 2nd-3rd Shift Valve ©
—— Ist-2nd Shifi Valve
Throttle Back-up Valve
5 —— 1st-2nd Shift Valve 12 ———— Throttle Back-up Valve
Low & Rév:rerse Brake
6 —|:: Pressure Regulator Valve
2nd-31d Shift Valve 10 —— Band Servo Release Side
11 Front Clutch

AT-8




AUTOMATIC TRANSMISSION — Hydrautic Control Circuits

Oil Pressure Circuit Diagram — “R” range (Reverse)

Torque converier

\. N
XRH
NN B
~ .
~ .
~ N
N ~
N
N 1 1
~
. o N
T/€ Ollr sure N
ragulating vaive ~
N
N
)
. ~
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S P IS ISP I I PP PO PP i FF P I rir )
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N
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@ 2nd-Ird timing
valve
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Molwnl
valve :
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Hydrautic Control Circuits — AUTOMATIC TRANSMISSION
“N" RANGE ‘(NEUTRAL) |
Power flow

In “N” range no friction elements
are tn use, thus no power is trans-
mitted to the output shaft.

AT-10



AUTOMATIC TRANSMISSION - Aydrautic Control Circuits

Qil Pressure Circuit Diagram — “N” range (Neutral)

Low and

- Torque converter qu?fh Rlsu',r h
vte clutcl Downshift
Qil diaphragm solencid
pump b
[T 2
i -
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il coolr AL valve {4 [| vaive A
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Reor Iublécn!ion
- -H.
¢ orain w1
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H 2
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Hydrauhc ContmICJmmtx AUTOMATIC TRANSMISS!ON

' "D, r RANGE (LOW GEAR) ‘ Mechamcnl Operatlon dunng “D ” Range
Power flow Front gear set Rear gear set
With the shift selector in “D” (low Input through ) -Qutput shaft

gear), engine torque is tramsmitted,
through the applied rear clutch, to the
internal gear of the front gear set. The
clockwise rotation of the front inter-
nal gear causes the front planet gears
to rotate clockwise, driving the com-
pound sun gear counterclockwise. The
front planetary carrier is splined to the

rear clutch

Held by one-way
clutch

output shafi. This causes the planet o Input from front
gears to drive the sun gear instead of ’ - L Qutput to rear gear set ) . gear-set
“walking” around the sun gear. This AT330
counterclockwise rotation of the sun )

gear causes the rear planet gears to Rear clutch — ON One-way dluich — LOCKED

rotate clockwise. With the one-way
clutch holding the rear planet carrier,
the rear planetary gears turn the rear
internal gear and output shaft clock-
wise in a reduction ratio of approxi-
mately 246 to 1.

Front clutch OFF

Rear clutch ON

Low and reverse brake OFF

Brake band servo OFF

One-way clutch HOLDING

ATOB1
Fluid flow
Manual Valve —y——1 —1— Governor Valve ——— 15 ————» Pressure Modifier Valve
-—» 2nd-3rd Shift Valve

—— 15t-2nd Shift Valve

—— 15t-2nd Shift Valve

: Rear Clutch

~—2 —— Second Lock Valve

—— 3 ~——»Second Lock Valve

AT-12

‘— 2nd-3rd Timing Valve

— Orifice Check Valve — 2nd-3rd Shift Valve




AUTOMATIC TRANSMISSION — Hydraulic Controf Circuits

Oil Pressure Circuit Diagram — “D;"" range (Low gear)

Front
- eluteh

- Rear Broke

clutch band

i/

0il pump —IM
=
;k

: O

. Low and
reverse brake

‘ Bond
Torqua servo
converisr ..
. =
2-3 Shift|fvelve .
t —ct D f

Prassure .

regulotor iy ——

valve -

el <=

Lrino pressure
W Govu"ﬁor' pressure
Torque convertar pressure

Throttle pressure

1-2 Shift Nvalve

Throttie
pressure

Governor
pressure

AT446
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Hydrauiic Controf Circuits — AUTOMATIC TRANSMISSION

"D” RANGE (2ND GEAR)  Mcdhiariical Operation daring “D;” Rangé

Power flow Front gear set Rear gear set

In “D;” range, the brake band is
applied to hold the connecting shell
and sun gear stationary. Engine
torque, through the applied rear clutch
is delivered’ to"the intériial geat of the
front gear set in a clockwise rotation.
Clockwise rotation of the intemal gear
causes the planet gears to “walk”
around the stationary sun gear in a
clockwise direction. This causes the
output. shaft, which is splined to the
front planet carrier to turn in a clock-
wise direction with a reduction ratio
of about 146 to 1. ‘

Front clutch ) GFF

Rear clutch ; ON
LoWw and reverse brake OFF
Brake band servo ON
One-way clutch QFF

ATO79

Fluid flow

As car speed and governor pressure overcomes the force of the 1-2 shift the upshifi position which directs line
increase, the governor pressure acting valve spring and line pressure. This pressure through the 2nd lock valve
on the end of the 1-2 shift valve allows the 1-2 shift valve to move to and on to the brake band. -

Manual Valve———— 1 —— Governor Valve —15 » Pressure Modifier Valve
— 2nd-3rd Timing Valve

L—— 2nd-3rd Shift Valve

L 1st-2nd Shift Valve

—— 1st-2nd Shift Valve 8 » Second Lock Valve — 9 —»] Band Servo
- Apply Side

» Rear Clutch

——— 2 ——— Second Lock Valve

—— 3 ——» Second Lock Vaive

L— Orifice Check Valve —» 2nd-3rd Shift Valve

AT-14



AUTOMATIC TRANSMISSION — Hydrautic Control Circuits

Oil Pressure Circuit Diagram — “D;” range (2nd gear)

Front

Brake

Rear Low and

Qil pump

clutch

reverss brake

band

clutch

[l

= I
iy Iy
Tor e L R tll
<=
2-3 Shift|lvalve
Pressure
regulotor -—p - B
valve
-p e
Throttle
t pressure
‘ ' 1-2Shift Nvalve —C
P RND2| = '
‘-._..
Manval
-p- valve Governor
pressure

7
%

DN

Line pressure

Governor pressure

Throttle pressurs

Torque converter pressure
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Hydraulic Control Circuits ~ AUTOMATIC TRANSMISSION

“D,” RANGE (3RD GEAR)

Power flow

In “D3” r1ange, engine torque is
transmitted through both clutches,
The front clutch turns the internal
gear of the forward gear set clockwise.

-The rear clutch turns.the sun gearsin a.

clockwise direction also. With both the
internal gear and the sun gear of the
forward gear set turning in the same
direction at the same speed, the planet
gears are locked in position, and tum
as a unit, The output shaft, splined to
the forward planet carrier, turns at a
ratioof 1 : 1.

Fluld flow

Governor pressure increases (o the
point that it can overcome the com-

" " 'MechanicalOperation difiag “D3” Range

Front gear set

Front cluich — ON

Front clutch ON
Rear clutch ON

Brake band servo

Low and reverse brake OFF
OFF - Pressure release
One-way clutch OFF

Rear gear set

Input through front
and rear clutches

,

Rear clutch — ON

AT332

ATO0B3

valve. When the 2nd-3rd shift valve
opens, pressure passes through the

release the brake band. The car is now
in Dy or direct drive (the rear clutch

bined forces of spring and throttle valve lands to the 2-3 timing valve and was already applied).
pressure and move the 2nd-3rd shift on to apply the front clutch and
Manual Valve ——— | —» Governor Valve —— 15 ———» Pressure Modifier Valve

Ist-2nd Shift Valve 8

Rear Clutch

AT-16

———2 ——1—p Second Lock Valve
t— 3 — —» Second Lock Valve

— Orifice Check Valve —» 2nd-3rd Shift Valve —10 —I—b Band Servo Release Side

» Second Lock Valve — 9 —»! Band Servo

> 7nd-3rd Timing Valve
% 2nd-3d Shift Valve

— 1st-2nd Shift Valve

Apply Side

{(Band Servo is released)
+.

i

]

i

L>2nd-3rd Timing Valve —11 Front Clutch



AUTOMATIC TRANSMISSION - Hydraulic Control Circuits

Qil Pressure Circuit Diagram — ‘D3” range (3rd gear)
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Hydraulic Control Circuits — AUTOMATIC TRANSMISSION

"D” RANGE KICKDOWN

To achieve a forced downshift from
3rd to 2nd, the car speed must be
under approximately 100 km/h (60
MPH); from 2nd to lIst, it must be
under approximately 50 km/h (30
MPH}. Fully depressing the accelerator
pedal energizes the downshift sole-
noid, which opens the solenoid down-
shift valve. Qil pressure is then exerted
against the shift valves. Between 50
and 100 km/h (30 and 60 MPH), this
pressure will close the 2nd-3rd shift
valve against governor pressure and the
car downshifts, When the car speed is
below 50 km/h (30 MPH), the 1st-2nd
shift valve will be closed and the trans-
mission will be in Ist gear. As car
speed and governor pressure increase,
the shift valves automatically reopen.

AT-18



AUTOMATIC TRANSMISSION — Hydrautic Control Circuits

Oil Pressure Circuit Diagram — “D" range kickdown (shift valves in 2nd gear position)
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Hydrautic Controf Circuits — AUTOMATIC TRANSMISSION

"2" RANGE (2ND GEAR)
The range “2* position is used to
lock the car in 2nd gear, preventing

upshifts or downshifts under any con-
ditions.

Power flow

Power flow in “2” range is the same
as in “D, " range,

Fluld fiow

Line pressure from the manual
valve opens the second lock valve
against spring pressure. As this valve
opens, pressure then passes to apply
the band servo. Line pressure also
flows to the throttle back-up valve,

opening the valve and allowing pres-
sure to pass into the line of the
throttle valve, thus assuring adequate
throttle pressure, even during decelera-
tion. The downshift solenoid valve is
used as a passage for line pressure to
lock the 1-2 and 2-3 shift valves.

Manual Valve 1 » Governor Valve 15 —3—— Pressure Modifier Valve
| | —— 2nd-3rd Timing Vatve
—» 2nd-3rd: Shift Valve
——— 1st-2nd Shift Valve
—15t-2nd Shift Valve
2 »Second Lock Valve 99— Band Se}vo Apply Side
——dq Solenoid Downshift Valve —13 2nd-3rd Shift Valve
I Ist-2nd Shift valve

Throttie Back-up Valve — 17 —» Vacuum Throttle Valve — 16 7 Pressure Modifier Valve

AT-20

—»2nd-3rd Shift Valve
[2nd-3rd Timing Valve

L Throttle Drain Valve

- Pressure Regulator Valve



AUTOM_AT]C TRANSMISSION — Hydraulic Control Circuits

0il Pressure Circuit Diagram — “2”" range (2nd gear)
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Hydraulic Controf Circuits — AUTOMATIC TRANSMISSION

“1* RANGE -
(LOW AND 2ND GEAR)

The range “1” position is used to
lock the car in 1st gear, preventing any
upshifts. If the selector lever is moved
to the “1” position while the car is
moving at high speeds, the transmis-

sion will not shift into first gear until

car speed slows to approximately 50
km/h (30 MPH). Instead it will shift to

Manual YVaive —r——— 1 —— Governor Valve 15

Ty

Fluld flow {(2n+4 gear)

5 =— 13t-2nd Shift Valve

second (12), as governor pressureﬂpr'e-
vents the 1-2 shift valve from closing.

Power flow

The power flow in 1, differs slight-
ly from D, in that the low and reverse
band is applied to hoid the rear gear

set planet carrier, providing engine .

braking. Power flow in 1, is the same
as in Dg_ .

— 15t-2nd Shift Valve

b——4 —1— Solencid Downshift Valve ‘

-;hb-ﬂuotﬂe Back-up Valve

'Fluld flow (Low gear)

Manual pressure passing through
the 1-2 shift valve is used to close the
1-2 shift valve, preventing a 1-2 up-
thift. Manual pressure passing through
the downshift valve locks the 2-3 shift
valve closed, along with applying addi-

.tional closing pressure to the 1-2 shift

valve.

# Pressure Modifier Valve
F——— 2nd-3rd Timing Valve - o
———p 2nd-3rd Shift Valve

L 1st-2nd Shift Valve

13 Kznd-Brd Shift Valve
1st-2nd Shift Valve

12 —y——# Throttle Back-up Valve

—’I Low & Rekrm Bmke I )

15 ——r—— Pressure Modifier Valve

Manual Valve ———— 1 —-—p Governor Valve
‘ —— 2nd-31d Timing Valve
—— 2nd-3rd Shift Valve
v \— 1si-2nd Shift Valve

AT-22

—+ 1st-2nd S!lift Valve —— 8 ————» Second Lock Valve — 9 —p{ Band Servo

b 4 ———p Solenoid Downshift Valve

———5 ——ist-2nd Shift Valve

Apply Side

~——ene 13 4~ 2nd-3rd Shift Valve
Elst-2nd Shift Valve

—p Throttle Back-up Valve ——}7— 16— Pressure Modifier Valve

—» 2nd-3rd Shift Valve

> 2nd-3id Timing Valve

‘1 Throttle Drain Valve

L_p Pressure Regulator Valve



AUTOMATIC TRANSMISSION — Hydrautic Control Circuits

0il Pressure Circuit Diagmfn — *1," range (Low gear) _ .
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Hydraulic Control Circuits - AUTOMATIC TRANSMISSION

Oil Pressure Circuit Diagram ' -1y’
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AUTOMATIC TRANSMISSION — Minor Adjustments

. MINOR ADJUSTMENTS

KICKDOWN SWITCH
ADJUSTMENT

The kickdown switch is located at
the upper post of the accelerator
pedal, inside the car.

When the pedal is fully depressed, a
click can be heard just before the
pedal bottoms out. If the click is not
heard, loosen the locknut and extend
the switch until the pedal lever makes
contact with the switch and the switch
clicks.

Wiring Diagram

Kick-down switch 7

o

™

=
Downshift solenoid

SATOO

Do not allow the switch to make
contact too soon. This would cause

the transmission to downshift on part
throttle,

DIAGNOSIS:

Switch can be heard clicking, and the
transmission still does not kickdown:
Check the continuity of the switch
using a continuity tester. Also check
for available current.

The car upshifts at approximately 65
and 110 km/h ( 40 and 70 MPH) only:
The kickdown switch may be internal-
ly shorted. (When the switch is short-
ed, there is continuity through the
switch in any position).

© ®
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KICKDOWN
SWITCH
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Minor Adjustments ~ AUTOMATIC TRANSMISSION

" INHIBITOR SWITCH
ADJUSTMENT
The inhibitor switch has two major
functions. It allows the back-up lights
to illuminate when the shift lever is
placed in the reverse range. It also acts
as a neutral safety switch allowing

Wiring Diagram

current to pass from the starter only
when the lever is placed in the “P” or
“N" range.

A continuity tester may be used to
check the inhibitor switch for proper
operation.

The two black and yellow (B-Y)

wires should have continuity when the

lever is in the “P” and “N” positions.

Red and black (R-B) wires should
have continuity when the shift lever is
moved to “R™ range.

O @ % @Gﬂ

BATTERY
L st onfacclore]
100 B
Q{0 [a
JO Gl
[¢] s

IGNITION SWITCH

'—T—WB

No. 2

‘ENGINE HARNESS

BODY HARNESS

IGNITION AND
ACCESSORY RELAY

MAIN HARNESS : =

[ | NG NG NG NN ON AN RGN
bl g — L | — (] — — — — — — N
L= [=] (w] Lo L# O Ln| L] lw) =] [=] L& (=]
ﬂﬂﬂ_l]l]l]ﬂﬂl]_[lﬂﬂﬂl]ma
11 "~ FUSEBLOCK - ’ BY
- BR
ngB - '!| LW
5%5 ut"f:’. %
e
OOO
§3 zof
D@ ED_BH—'I L—G——DBD——O

" —RB—ow ——o

ws——2 GCI-—::
LW~ a0—

INHIBITOR SWITCH

BACK-UP LAMP R.H.

INHIBITOR RELAY

SEL491

AT-26



AUTOMATIC TRANSMISSION = Minor Adjustments

1. Place the manual valve in Neutralj
(vertical position).
2. Remove the screw as illustrated.

SATOS97

3. Loosen the attaching bolts.

4. Using. an aligning pin, move the
switch until the pin falls into the hole
in the rotor.

SATOO98

5. Tighten the attaching bolts.
6. Recheck for continuity. If faulty,
replace the switch.

MANUAL LINKAGE
ADJUSTMENT

The adjustment of the manual
linkage is an important adjustment of
the automatic transmission. Move the
ghift lever from the *“P” range to
“Range 1”. you should be able to feel
the detents in each range. ‘

If the detents cannot be felt or the
pointer indicating the range is im-
properly aligned, the linkage needs
adjustment.

1. Place shift lever in “D” range.

2. Loosen locknuts and move shift
lever until “D” is properly aligned and
car is in “D” range.

3. Tighten locknut.

Recheck “P” and “Range 17 posi-
tions. As a safety measure, be-sure you
can feel full detent when shift lever is
placed in “P”, If you are unable to
make an adjustment, grommets may
be badly worn or damaged and should
be replaced.

VACUUM DIAPHRAGM
'ROD ADJUSTMENT

The vacuum diaphragm and the
length of its diaphragm rod help deter-
mine the shift patterns of the transmis-
sion. It is essential that the correct
length rod be installed.

1. Disconnect vacuum hose  at
vacuum diaphragm and remove dia-
phragm from transmission case.

2. Using a depth gauge, measure
depth “L”. Be sure vacuum throttle
valve is pushed into valve body as far
as possible. '
3. Check “L” depth with chart
below and select proper length rod.

“L" Depth

®
SAT002

1 Note seated valve body

2 Transmission case wall

3 Diaphragm rod

4 Valve body side plate

5 Vacuum th.rottlg valve'
Vacuum diaphragin rod selection
Measured depth “L” mm(in) '’ '{ Rod lengfh mm (in) ) Part number
Under 25.55 (1.0059) . ' 290 (1.142) 31932 - X0103
25.65-26.05 (1.0098 - 1.0256) 29.5 (1.161) 31932 - X0104
26.15 - 26.55,.(1.0295 -.1.0453) 30.0 (1.181) < .31932 - X0100
26.65-27.05 (1.0492 - 1.0650) 30.5 (1.201) 31932 - X0102
Over27.15  (1.0689) 31.0 (1.220) 31932 - X0101

BRAKE BAND ADJUSTMENT

Proper brake band adjustment
resuits in smooth shifting between 1st
& 2nd and 2nd & 3rd. Although the
adjustment is very simple; it is im-
portant to use an accurate torque
wrench.

1. Loosen locknut.

2. Torque band servo piston stem to
12toJ5N-m(1.2to 1.5kgm,9to 11
ft-1b). S

3. Back off band servo piston stem
two complete turns,

CAUTION: o
Do not back off EXCESSIVELY on
adjusting- stem as anchor block may
fall out of place. - -

4, Tighten locknut to approximately
20 N-m (2 kg-m, 14 ft-lb) while hold-
ing band servo piston stem stationary.

AT-27




Removal and Installation — AUTOMATIC TRANSMISSION
REMOVAL AND INSTALLATION

TRANSMISSION
ASSEMBLY

When dismounting the automatic
transmisston from a car, pay attention
to the following points:

1. Before dismounting the transmis-
sion, rigidly inspect it by using the
“Trouble-shooting Chart”, and dis-
mount it only when it is necessary.

2. Dismount the transmission with
utmost care; and when mounting, ob-
serving the tightening torque indicated
on another table, do not exert exces-
sive force.

REMOVAL

In dismounting the automatic
transmission from a car, proceed as
follows:

1. Disconnect battery ground cable
from terminal.
2. Jack up car and support it on
safety stands. We recommend a
hydraulic hoist or open pit be utilized,
if available.

Observe all safety regulations.
3. Remove propeller shaft.

Plug up the opening in the rear ex-
tension to prevent oil from flowing
Out.

4. Disconnect front exhaust tube.

5. Disconnect selector range lever
from manual shaft.

6. Disconnect wir¢ connections at
inhibitor switch.

7. Disconnect vacuum tube from
vacoum diaphragm, and wire connec-
tions at downshift solenoid.

8. Disconnect speedometer
from rear extension.

9. Disconnect oil charging pipe.
10. Disconnect oil cooler inlet and
outlet tubes at transmission case.

11. Support engine by locating a jack

cable

under oil pan with a woden block used.

between ofl pan and jack. Support
transmission by means of a transmis-
sion jack.

AT-28

CAUTION:
Do not place the jack under the oil
pan drain plug.

12. Detach converier housing dust
cover. Remove bolts securing torque
converter to drive plate.

Before removing torque converter,
inscribe chatk marks on two parts so
that they may be replaced in their
original positions at assembly.

13. Remove rear engine mount se-
curing bolts and crossmember mount-
ing bolts. '
14. Remove starter motor.

15. Remove bolts securing transmis-
sion to engine. After removing these

" bolts, support engine and transmission

with jack, and lower the jack gradually
until transmission can be removed and
take out transmission under the car.

Plug up openings such as oil charg-
ing pipe, oil cooler tubes, etc,

CAUTION:
Take care when dismounting transmis-
sion not to strike any adjacent parts.

INSTALLATION

Installation of automatic transmis-
sion on car is in reverse order of re-
moval. However, observe the following
installation notes.

1. Drive plate runout
Turn crankshaft one full turn and
measure drive plate runout with indi-

cating finger of a dial gauge rested
against plate.
Meaximum allowable runout:
0.5 mm (0.020 in)

AT268

2. [Installation of torque converter
Line up notch in torque converter
with that in oil pump. Be extremely

‘careful not to put undue stress. on

parts when installing torque converter.

AT1186

3. When connecting torque converter
to transmission, measure distance “A”
to be certain that they are correctly
assembled.

Distance “A"":
More than 21.5 mm (0.846 in)

AT117




AUTOMATIC TRANSMISSION — Removafl and installation

4. Bolt converter to drive plate.

Align chalk marks painted across
both parts during disassembling pro-
cesses.

S. After converter is installed, rotate
crankshaft several turns and check to
be sure that transmission rotates freely
without binding.

6. Pour recommended automatic
trangmission fluid up to correct level
through oil charge pipe.

7. Connect manual lever to shift rod
Operation should be carried out with
manual and selector levers in “N”".

8. Connect inhibitor switch wires.

a. Refer to pages AT-26 and 27 for
Inhibitor Switch Adjustment.

b. Inspect and adjust switch as above
whenever it has to be removed for
service.

~ 9. Check inhibitor switch for oper-

ation:

Starter should be brought into
operation only when selector lever is
in “P” and “N” positions (it should
not be started when lever is in “D7,
“2", “1°* and “R” positions).

Back-up lamp should also light
when selector lever is placed in “R”
position.

10. Check fluid level in transmission.
For detailed procedure, see page AT-
51.

11. Move selector lever through all
positions to be sure that transmission
operates correctly.

With hand brake applied, rotate
engine at idling. Without disturbing
the above setting, move selector lever

‘ through “N” to “D”, tO “2”, tO “1”

and to “R”. A slight shock should be
felt by hand gripping selector each

time transmission is shifted.

See page AT-52 for Checking En-
gine Idle.

12. Check to be sure that line pressure
is correct. To do this, refer to page
AT-54 for Line Pressure Test.

13. Perform stall test as described in
page AT-55.

AT-29
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MAJOR OVERHAUL OPERATIONS

mhibitor switch Oil distributor
g\’ J Air breather

% Bearing race
One-way clutch inner race OA\

Output shaft
Governor ”bﬁLﬁﬁ
y = ‘5 Needle bearing

: ‘@q@[_ Downshift solenoid /

Vacuurn dlaphngm - . ‘ ) / )

/ Speedometer pinion
Band servo
) g —~ Rear extension

Qo

SATIO
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SERVICE NOTES -
FOR DISASSEMBLY

Before proceeding with dis-
assembly, thoroughly clean the outside
of the transmission. It is important to
prevent the internal parts of the trans-
mission from becoming contaminated
by dirt or other foreign matter.

Disassembly should be done in a
clean work area. .

Use a nylon cloth or paper towel
for wiping parts clean. Common shop
rags can leave lint that might interfere
with the transmission’s operation..

DISASSEMBLY

1. Remove torque converter, drain
transmission fluid through end of rear
extension, and place transmission on
Tool.

(ST07870000}
SAT108

2. Remove converter housing.

SATOOS

4. Unscrew and remove-vacuum dia-
phragm, diaphragm rod and O-ring.

7. Remove control valve bod}.

Bolts of 3 different lengths are
used. Care must be teken to identify
individual bolt lengths and locations.

Remove manual valve from valve
body as a precaution, to prevent valve
from dropping out accidentally.

SATO0S

5. Remove speedometer lock plate
retaining bolt. Remove speedometer
pinion. ’

SATO03

[

3. Unscrew and remove downshift
solenoid and O-ring. '

. SAT10

.-

6. Remove oil pan and inspect its
contents. An analysis of any foreign

matter can indicate the types of prob-
lems to look for. If the fluid is very
dark, smells burned, or contains for-
eign particles, the frictional material
(clutches, band.) may need replace-.
ment. A tacky film that will not wipe
clean indicates varnish build up which
can cause valves, servo, and clutches to
stick and may inhibit puinp pressure,

8. Loosen band servo piston stem
locknut and tighten piston stem to
prevent front clutch drum from drop-
ping out when removing front pump. -

SATOO08 |.

9. Remove input shaft from pump. -
Attach Tool to pump and remove
pump. Do not allow front Clutch to-

AT-31



Major Overhaul Operations — AUTOMATIC TRANSMISSION

come out of position and drop onto
floor.

Take care that shaft is not inserted
backwards during reassembly.

SATO12

To prevent brake linings from
cracking or peeling, do not stretch the
flexible band unnecessarily, Before re-
moving the brake band, always secure
it with a clip as shown in the figure be-
low, .
Leave ‘the clip in position after re-
moving the brake band,

10. Remove front clutch ~thrust
washer and bearing race.

15. Back out, about half-way, band
servo attaching bolts. Using an air gun,
carefully apply pressure to loosen
band servo. Remove band servo retain-
ing bolts and pull band setvo.

Flexible typs
band brake
40 {1.57)
‘40 (1.57)

. . 40 {(1.57)
Unit: mm (in) Approximately
SAT106 2 (0.08) dia. wire clip

SATD10

13. Remove pump thrust bearing and

11. Back off band servo piston stem rear clutch thrust washer.

16. Remove rear planetary carrer
snap ring and rear planetary carrier.

to release band.

SAT013

SATO015

17. Remove output shaft snap ring.

SATO1

.

14. Remove rear clutch hub, front

12. Remove brake band strut. Brake
band, front and rear clutch assemblies
may be removed together.

rear clutch thrust bearing, front plane-
tary carrer thrust washer and thrust
bearing. :

AT-32

planetary carrier and connecting shell,.
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18. Remove rear connecting drum
with internal (annulus) gear.

G LU
[“ N ‘_’/

19. Pry off one end of snap ring with
a screwdriver. Remove snap ring from
low and reverse brake assembly while
applying plier force in direction of
arrow.

SATOB?

20. Tilt extension housing upward-
and remove low and reverse brake:
clutch assembly.

21. Remove rear extension.

SATO020

22. Be careful not to lose parking
pawl, spring and retainer washer.

25. Remove one-way clutch inner
race, return thrust washer, low and
reverse return spring, and spring thrust
ring.

SATO1B

23. Remove output shaft with gover-
nor.

26. Using an air gun with a tapered
rubber tip, carefully apply air pressure
to remove low and reverse brake
piston.

SATO19

24. Remove governor thrust washer
and needle bearing.

Remove one-way clutch inner race
attaching hex-head slotted bolts using
Tool.

. SATO22

27. Pry off snap rings (1) from both
ends of parking brake lever @} and
remove the lever. Back off manual
shaft lock nut (8 and remove manual
plate @ and parking rod (8.

AT-33
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SATO24

28. Remove inhibitor switch and
manual shaft by loosening two se-
cliring bolts.

COMPONENT PARTS

The transmission consists of many

small parts that are quite alike in.

construction yet machined to very

close tolerances. When disassembling

parts, be sure to place them in order in
part rack so they can be put'back in
the unit in their proper positions. All
parts should be carefully cleaned with
a general purpose, non-flammable sol-
vent before inspection or reassembly.
Gaskets, seals, and similar parts should
be replaced. It is also very important
to perform functional tests whenever
it is designated. :

OIL PUMP

1. Remove front pump gasket and

‘O-ring. Inspect pump body, pump
shaft and ring groove areas for wear.

SATO23

2. Remove pump cover from pump
housing. )

AT-34

3. Inspect gears and all internal sur-
faces for faults and visible wear.
4. Measure clearance between outer
gear and crescent.
Standard clearance:
0.14-021 mm
(0.0055 - 0.0083 in)

Replace if the clearance exceeds
025 mm (0.0098 in}.

5. Measure clearance between outer
gear and pump housing.
Standard clearance:
0.05-0.20 mm
{0.0020 - 0.0079 in}

Replace if the clearance exceeds
0.25 mm {0.0098 in).

SATO026

6. Using a feeler gauge and straight’
edge, measure clearance between gears
and pump cover.

Standard clearance:
0.02 - 0.04 mm
(0.0008 - 0.0016 in)

Replace. if  the clearance  exceeds
0.08 mm (0.0031 in}.

7. Measure clearance between seal
ring-and ring groove.
‘Standard. clearance:
0:04 - 0.16 mm
{0.0016 - 0.0063 in}

Replace if the clearance exceeds
0.16 mm (0.0063 in).

Of course, it is good practice to re-
place all seal rings during an overhadl.

Clearance

- Seal ring
.,,%

4//(//2 2 .

AT165

8. Mount pump housing in Tool. Set
-up pump housing with inner and outer
pump gears on it and install pump
cover to pump housing. Temporarily
assemble oil pump.
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Total indicator reading: - 10. Tighten, pump securing bolts to
Less than 0.07 mm specified torque.
(0.0028 in) I} : Oil pump housing to oil pump
- cover
59-78N-m
{0.6 - 0.8 kg-m,
4.3.58 ft-lb)

Recheck run-out. Replace O-ring

and gasket.
9. " Set run-out of the cover to within ST25580001 i
specified total indicator reading. AT264
FRONT CLUTCH
Drum assembly

Driven plate (steel plate)

— Drive plate.(friction plate)

Retait;er plaie )

Snap ring

SATO86
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1. Using a screwdriver, remove large
clutch retaining plate snap ring.

N~

SATO27

2. Remove clutch plate assembly.

3. Compress clutch springs and
remove snap ring from spring retainer.

s |

26 |20

{0.79)

Cut off hatched portion

0.059)

Unit: mm (iﬂ) AT148

4. Remove retainer and

springs.

spring

SATO29

5. For easy removal of piston from
drum, mount clutch on pump. Use an
air gun with a tapered rubber tip to
carefully apply air pressure to loosen
piston from drum. '

SATO28 8§T25320001

SATO30

When Tool is to be used, cut
toe-tips of three lags with a grinding
whesl.

AT-36

6. Check clutch drive plate facing for
wear or damage. Drive plate thickness
must not be less than 1.4 mm (0.055.
in).

Standard drive plate thickness:
150 - 1.66 mm
(0.0591 - 0.0650 in)

7. Check for wear on snapring, weak
or broken coil springs, and warped
spring retainer.

‘8. Lubricate clutch drum hub and

seals, and install inner seal and piston

seal as illustrated. Be careful not to

stretch seals during installation.

Never assemble clutch dry; always
_Iub!iqgta its components thoroughly.

SATO31

9. Assemble piston, being careful not
to allow seal to kink or become
damaged during installation. After in-
stalling, turn piston by hand to ensure
that there is no binding.

SAT032

10. Reassemble spring and retainer.
Reinstall snap ring. Be sure snap ring is
properly seated.
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ST25320001

SATO28

11. Install dish plate with dish facing
outward.

12. Now install driven plate (steel
plate), then a drive plate ~(friction
plate) and repeat in this order until
correct number of plates has been
installed (check Service Data and
Specifications for proper quantity of
plates). Now install retainer plate and
snap-ring. - -

13. Measure clearance between re-
tainer plate and snap ring.

Specified clearance:
1.6 - 2.0 mm (0.063 - 0.079 in}

If necessary, try other retaining

plates having different thicknesses un-

til correct clearance is obtained.

Available retaining plate

Thickness mm (in) Part number
10.6 (0.417) 31537-X0100
10.8 (0.425) 31537-X0101
11.0 (0.433) 31537-X0102
11.2 (0.441) © 31537-X0103
11.4 (0.449) 31537-X0104
11.6 (0.457) 31537-X0105

REAR CLUTCH

20
. _AT153
1 Rearclutchdrum 6 Snapring
. 2  Piston 7 Spring retainer
3 Dished plate 8 Snapring
4 Coil spring 9 Drive plate
5 Retaining plate 10 Driven plate

Service procedures for rear clutch
are essentially the same as those for
front clutch, with the following ex-
ception:

Specified clearance between

retainer plate and snap ring:
08-16mm
(0.031-0.063 in)

14. Testing front clutch

With front clutch assembled on oil
pump cover, direct a jet of air into
hole in clutch drum for definite clutch
operation.

Snap ring

Retainer plate

Drive plate (Friction plate).
Drive plate (Steel plate)
Dish plate

[, - P 3

SATO34
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.-

'LOW & REVERSE BRAKE

Retumn thrust washer

Spring thrust ring
‘Low and reversc return spring

Piston

Driven plate (Steel plate)

" Drive plate (Friction plate)
——Retziner plate. T

SATOS4

" Inspect band friction material for
wear. If cracked, chipped or burnt
spots are apparent, replace the
band.

¢ Check band servo components for

wear and scoring. Replace piston
O-rings and all other components as
necessary.

e Examine low and reverse brake-for
damaged clutch drive plate facing
and worn snap ring.

e Check drive plate facing for wear or
damage; if necessary, replace.

Drive plate thickness:
Standard .
1.90 - 2.05 mm
{0.0748 - 0.0807 in)
Allowable limit
1.8 mm {0.071 in)

o Test piston return spring for weak-

ness. Discard if it is too weak.

BRAKE BAND AND BAND SERVO

SATO37

Anchor end pin

Band strut

Apply

Release

Return spring

Band servo piston stem

Bangd servo piston
Servo retainer

Brake band assembly
Transmission case

OO 00~ N W R e

AT290

AT-38

GOVERNOR ]

To control valve
[(Governor
pressure (15)]

From control valve
[Line pressure (1)}

ATQ90

4 01l distributor
5 Output shaft

1 Primary governor
2 Secondary governor
3 Governor vaive body
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e Disassemble -governor and check
valves for indication of burning or
scratches: Inspect springs for weak-
ness or burning. Replace parts as
necessary and reassemble.

Do not interchange components of
primary and secondary governor
valvas.

Governor valve spring chart

Free length

Wl O

Quter dia.

length
b wire dia.

As installed
—

SATO39

@

Assemble governor on oil distribu-
tor.

: Governor valve body to oil

distributor
SATO38
L Outer No. of Free Installed
Valve spring | Wire dia. coil dia. active length Length Load

mm (in) mm (in) coil mm (in) mm (in) N (kg, Ib.)
Primary governor 045 8.75 5.0 21.8 7.5 2.109

0.0177) (0.3445) {0.858) (0.295) {0.215,0.474)
Secondary governor 0.70 9.20 5.5 25.1 10.5 10.788

- (0.0276) (0.3622) (0.988) (0.413) {(1.100, 2.426)

PLANETARY CARRIER
The planetary carrier cannot be

divided into its individual components. -

. If any part of the component is
faulty, replace the carrier as a unit.

e Check clearance ‘between‘pinion'

washer and planetary carrier with a
feeler.

Standard clearance:
0.20 - 0.70 mm
{0.0079 - 0.0276 in)

Replace if the clearance exceeds
0.80 mm (0.0315 in).

- AT167

Check planetary gear sets for

- damaged or worn gears. Gear sets

that have been damaged by over-
heating will have a blue discolora-
tion. -

SATO040

AT-39
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CONTROL VALVE BODY

The valve body contains many pre-
cision parts and requires extreme care
when parts are removed and serviced.
Place removed parts on a parts rack so
they can be put back in the valve body
in the same positions and sequences.

“Care will also prevent springs and small

parts from becoming scattered or lost.

1. Remove oil strainer and its attach-
ing screws, nuts and bolts.

2. Disassemble valve body and its
remaining attaching bolts and nuts to
carefully separate lower body, separa-
tor plate and upper body. ‘

HT61000800

3. During valve body separation, do
not scatter or lose orifice check valve,
servo orifice check valve, and throttle

AT-A40

relief check valve (ball) and related
springs.

4. Remove side plate A, pressure
regulator valve, spring, spring seat,

sleeve, and plug, and second lock valve
and spring. Place each loose part on a
rack to retain correct sequence of as-
sembly.

Spring seat
Spring
Sleeve

T 7T

Side plate “A”

Lower valve body

egulator valve

Ehessuxe i {

Plug Eﬁl’ﬂi :
Second lock valve

SATO42

5. Remove side plate B, 2nd-3rd
timing valve and spring, vacuum throt-
tle valve, throttle back-up valve and

spring, and the kickdown valve and
spring. Place each loose part on a rack
to retain sequence of assembly.

Lower valve body

2nd-3rd timing valve

Vacium throttle valve /
Throttle back-up valve

Spring
T g
2 | e
-Kick-down valve
Side plate “B"
SATO43
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6. Remove side plate C, pressure
modifier valve and spring, 2nd-3rd
shift valve, spring and plug, and 1st-
2nd shift valve and spring. .

Place each loose part on a rack to
retain sequence of assembly.

Manual valve was removed when
valve body was removed from trans-
mission. Include valve in subseguent
inspection and service sequence.

H i EE:-M.- St
&R’ﬂ‘

1st-2nd shift valve ~/§

LE -
.
Plug

T
4

Pressure modifier valve

2nd-3rd shift valve

| /*—-Sicle plate “C"

, "SAT0A44

Precaution for inspection

A newly manufactured valve bod
represents  precision manufactured
valves assembled with close tolerances
into precision bores of the valve body.
If inspection reveals excessive clear-
ances, 0.03mm (0.0012 in) or more,
between the valves and the valve body
bores, replace the entire valve body
rather than attempt rework.

If one or more valves are sticking
from varnish deposits or burns result-
ing from deteriorated oil or overheat-
ing, you may be able to clean the
valves and valve bodies. Always use
crocus cloth, which is a very fine type
of cutting material. Never use emery
cloth, as it is too coarse and can
scratch the valves or valve bores,
Scratches can lead to future deposits
of varnish or foreign matter.

During cleaning, do not remove the
sharp edges of the valve. When edges
are rounded or scratched, entry is pro-
vided for dirt or foreign matter to
work into the sides of the valves and
hinder valve movement.

The valves may be cleaned using
alcohol or lacquer thinner. The valve
bodies can be dip cleaned with a good
carburetor cleaner or lacquer thinner.
Do not leave valve hodies submerged
in carburetor cleaner longer than five
minutes. Rinse parts thoroughly and
dry.

Lubricate all parts in clean auto-
matic transmission fluid before reas-
sembly. ‘

7. Check valves for signs of burning.
Replace if beyond clean-up.

8. Check oil strainer for general con-
dition. Replace if necessary.

9. Check separator plate for
scratches or damage. Replace if neces-
sary. Scratches or score marks can
cause oil to bypass correct oil passages
and result in system malfunction.

SATO46

10. Check oil passages in uppe} and
lower valve bodies for varnish deposits,
scratches or other damage that would
impair valve movement. Check thread-
ed holes and related bolts and screws
for stripped threads; replace as needed.
11. Test valve springs for weakened
load condition. Refer to Valve Body
Spring Chart for spring specifications.

Valve body spring chart

Free length
As instailed
{ength
I
g
g
=
&l
Wire dia.

SATO3S
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ou 1 Installed
. Wire dia. ter co No. of Free length
Valve spring - . 0.0 ig
mm (in) dm'_ active coil mm (in) Lengfh Load
mun {in) mum (in) N (kg, Ib)
Manuat detent 1.3 7.3 15 324 26.5 539
(0.051) (0.287) (1.276) (1.043) (5.5, 12.1)
Pressure regulator valve 1.2 11.7 13 43.0 23.5 27.5
{0.047) (0.461) (1.693) {0.925) (2.8,62)
Pressure modifier valve 0.4 8.4 5 18.5 9.0 1.0
(0.016). (0.331) (0.728) (0.354) 0.1,0.2)
Ist - 2nd shift valve 0.6 6.6 16 320 16.0 6.129
(0.024) (0.260) (1.260) (0.630) (0.625;1.378)
20 - 3rd shift valve 0.7 69 18 41.0 17.0 13.73
(0.028) (0.272) (1.614) (0.669) (1.40,3.09)
2nd - 3d timing valve | 0.7 6.2 15 05 27.0 5.39
{0.028) (0.244) (1.280) (1.063) (0.55,_ 1.21)
Throttle back-up valve 0.8 7.3 14 36.0 18.8 18.83
(0.031) 0.287) - - (1417 (0.7490) (1.92,4.23)
Solenoid downshift.va.lve 0.55 5.55 12 22.0 12.5 5.88
' ©(0.0217) (0.2185) (0.866) (0.492) (0.60, 1.32)
Second lock valve -0.55 5.55 16 335, 21.0 5.88
(0.0217) {0.2185) (1.319) (0.827) {0.60, 1.32)
Throttle relief check valve | 0.9 6.5 14 26.8 19.0 21.48
' (0.035) (0.256) {1.055) (0.748) (2.19, 4.83)
Orifice check valve
0.23 5.0 . 12 15.5 - 11.5 0.10
(0.0091) (0.197) (0.610) (0.01, 0.02)

Servo orifice check valve

(0.453)
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12. Assemble side plate A group of side plate and finger tighten screws. side plate C group in same manner as
parts into lower valve body. Reinstall . Assemble side plate B group and A group. :

Side plate
& Spring seat
& ’ g Pressure regulator valve
&
% , . =

Pressure regulator sleeve

Pressure regulator plug

Second lock valve

2nd-3rd timing valve

Upper valve body /) --..,.. Vacuum throttle valve

=]

tay
LS Ty ©o L ]
7[] 0
]
orf eg
; i "t 8olenocid downshift valve
Throttle back-up valve
15t-2nd shift valve /5 Pressure modifier valve
2nd-3rd shift valve .
e 2nd-31d shift plug
k )
P Side plate “C”

Side plate “B”

Manual valve

4
. 8 SAT095
13. Tighten screws. . 15. Install upper and lower valves.
(T) : Side plate to valve body (T : Upper and lower valves:
25-34Nm 25-3.4 Nm
-{0.25 - 0.35 kg-m, {0.25 - 0.35 kg-m,
1.8 --2.5 ft-lb) 1.8 - 2.5 ft-Ib)
. Reamer bolt:
49-69Nm
) {0.5 - 0.7 ka-m,
14, Install orifice check valve, valve HT61000800 3.6 - 5.1 ftIb)
spring, throttle relief valve spring and 2
steel ball in valve body. , __ATI7S
Throttlgrelief valve

16. Install oil strainer.

{T) : Oil strainer to valve body
25-34N-m -
{0.25 - 0.35 kg-m,
1.8 - 2.5 ft-Ib)

The manual valve is inserted into
the valve body when the latter is in-
stalled in ths transmission.
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illustration as a guide to installation

procedures and locations.
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FINAL ASSEMBLY
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.1. Before proceeding with the final
assembly of all components, it is im-
portant to verify that the case, housing
and parts are clean and free from dust,
dirt and foreign matter (use air gun).
Have a tray available with clean trans-
mission fluid for lubricating parts.

Petroleum jelly can be used to
secure washers during installation. All
new seals and rings should have been
installed before beginning final as-
sembly. '

2. Lubricate and install low and
reverse piston into the case.

3. Install thrust ring, piston return
spring, thrust washer and one-way
clutch inner race.

4. Align and start hex-head slotted
bolts into inner race from rear of case.

WARNING:
Check that retuin spring is centered
on race hefore tightening.

Tighten the bolts

@ : One-way clutch inner race to
transmission case
13-18 N-m
{1.3-1.8 kg-m,
9-13 ft-Ib}

ST25570001
_ ST25490000
GG91060000

5. Install steel dished plate first, then
steel and friction plates, and, finally,
retaining plate and snap-ring.

6. After low and reverse brake has
been completely assembled, measure
clearance between snapring and re-
tainer plate. If measurement exceeds
specifications it can be adjusted by
replacing retainer plate with one of a
different thickness.

Low and reverse brake clearance:
0.80 - 1.25 mm
{0.0315 - 0.0492 in}.

nap ring = 5
Retaining plate
BRI A
SAT049

7. Using an air gun with a tapered
rubber ‘tip, check low and reverse
brake operation.

8. Install ‘governor thrust washer and
needle bearing,. .

SATO50

9. 'Slide govemor distributor as-
sembly on output shaft from front of
shaft. Install shaft and governor dis-
tributor into case, using care not to
damage distributor rings.

AT-45.
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10. Install one-way sprag. into one-
way clutch outer race (attached to
connecting drumy).

Arrow on sprag must face front of
transmission.

' SATO0S52

11. Install connecting drum with
sprag by rotating drum clockwise using
a.-slight pressure and wobbling to align
plates with hub and sprag. assembly.
Connecting drum should now be free
to rotate clockwise only. This check
will verify that sprag is correctly in-
stalled and operative.

14. Secure thrust bearing and thrust
washer with petroleum jelly and install
rear planetary carrier.

SATO55

SATOE3

12. Install rear internal gear.

AT-46

15. Install rear planetary carrier snap
ring. '

This snap ring is thinner than a
clutch drum snap ring so be sure you
are using correct size. If you have in-
sufficient space to install snap ring
into: drum groove, pull connecting
drum forward as far as possibla. This
will give you sufficient groove clear-
ance to install drum snap ring.

SATO9

1 Front.clutch
thrust washer

2 Qil pump cover

3 Front clutch

4 Rear clutch

5 Transmission case

6 Oil pump gasket

7 @il pump cover
‘bearing race

(1) Assemble front and rear clutches,
front internal gear, front planetary
carrier and connecting shell. Secure
thrust bearings with petroleum jelly.

S5ATOS7
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(2) Install assembly into transmission
case. Check that parts are "properly
seated before proceeding with
measurements,

SATOG8

(3) Using a dial gauge or caliper with a
seven inch base, measure from rear
hub thrust bearing race to case (dimen-
sion A).

from face of clutch drum to top of
thrust bearing race (dimension B).

(6) Install thrust washer. Measure
from top of oil pump shaft to thrust
washer (dimension D).

| — 2
B >
7 3
@5 SATOG1
Depth gauge

Front clutch drum
Rear clutch drum
Thrust bearing

F NI

SATDE2

v ® E) SATO59

Dial gauge
Front clutch drum

Bearing race
Thrust bearing
Rear clutch drum

.
o B W~

Transmission case .

SATO60

(4)- Assemble front and rear clutch
drum-assemblies together and lay them
flat on. bench. Be sure rear hub thrust
bearing is properly seated. Measure

(5) Measure from top of oil pump
:shaft to gasket installed (dimension C).

S

C Gasket
@ e —N ?

SATO96

G e ™ o

S
SATOE5

{7) Difference between dimension [A-
0.1 mm {0.004 in)-B] and (C-D) is
front end play and must be within
specified value.

Specified front end play:
05-0.8mm
(0.020 - 0.031 in}

Front end play can be adjustéd
with front clutch thrust washers of

different thickness.

Available front clutch thrust washer

T;hicknéés mm (in) Part number
" 1.5 (0.059) 31528 X0106
1.7 (0.067) 31528 X0105
19 (0.075) |- 31528 X0100
2.1 (0.083) 31528 X0101
23 (0.091) 31528 X0102
2.5 (0.098) 31528 X0103
2.7. (0.106): 31528 X0104

17. Adjust total end play as follows:
This adjustment is seldom required
because this-type of thrust bearing and

AT47
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race will normally show very little
wear. We also have a standard toler-
ance of 0.25 to 0.50 mm (0.0098 to
0.0197 in). However, we are present-
ing correct checking procedure.

Totalend| | 4
play

SATOS92

} Front datch 5 Transmission case

thrust washer 6 Oil pump gasket
2 Cilpumpcover 7 (il pump cover
- 37 Front clutch bearingrace
4 Rear dutch

(1) Measure dimension A using in-
structions in steps (1), (2) and (3)
under No. 16 above.
(2) Measure dimension C using in-
structions in step (5) under No. 16
above.
(3) Differencé between dimension
{A0.1 mm (0.004 in)] and C is total
end play and it must be within speci-
fied value,
_ Specified total -end play:

0:25 - 0.50 mm

-(0.0098 -:0.0197 in)

If difference between [A:0.2 mm
(0.008 in)] and C is not within toler-
ance, select proper size oil pump cover
bearing race.

Available oil pump cover bearing race

18. Install brake band, band strut, and_
band servo. Lubricate servo O-rings
before installing. Care should be taken
to avoid damaging O-rings when re-
ansembling.

A19. Install and torque the retainer

bolts. Loosen piston stem.

{3 : Servo piston retainer bolt
49-69N.m
(05-0.7 kg-m,

3.6 -5.1 ftdb)

GG91060000

Z i1l

O~
It

SATO67

(&)

21. Mount oil pump gasket on ol
pump with petroleum jelly. Align
pump to transmission case and install.

22. Adjust band. Make sure that brake
band strut is correctly installed.
Torque piston stem to specified value.
Back off two full turns and secure
with lock nut.

@ : Piston stem
12-15N-m
(1.2 - 1.5 kg-m,
9- 11 ftib)
Piston stem lock nut

15-39'N-m

{1.5 - 4.0 kg-m,
11 - 29 ft-Ib)

20. Finger tighten brake band servo
piston stem enough to prevent brake
band and strut from falling out. Do
not adjust brake band at this time,

GG91060000

ST254%0000

SATO70

Thickness mm (in) Part number
12 (0.047) 31556 X0100
1.4 (0.055) 31556 X0101
1.6 (0.063) 31556 X0102
1.8 (0.071) 31556 X0103
20 (0.079) 31556 X004
22 (0.087) 31556 X0105

AT-48

23. Before proceeding with installa-
tion of valve body assembly, perform a
final air check of all assembled com-
ponents, ‘This will ensure that,you
have not overlooked tightening of any
bolts or damaged any seals during as-
sembly.
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Air check point

SATOTI

1 Band servo apply (9)

2 Rearclutch (1}

Front clutch (11)

Band servo release (10)
Governor feed (1)

5 Low & reverse brake (12)

oW

24. Using an air gun with a tapered
rubber tip, perform air checks.

25. Check that parking pawl, pin,
spring and washer are assembled
correctly.

26. Install rear extension.

(T) : Rear extension to transmission
case
20-25 N-m
{2.0 - 2.5 kg-m,
14 - 18 ft-lb)

SATO

27. Install control valve body. Be sure
manual valve is in alignment with
selector pin.

28. Tighten control valve body attach-
ing bolis.

@ :54-74Nm
{0.55 - 0.75 kg-m,
4.0 - 5.4 ft-Ib)

Control valve body attaching bolts
vary in length. Care must be taken to
ensure that each bolt is returned to
correct hola.

SATO76

29; Check pump to transmission align-

‘ment and install converter housing.

@ :44-54N-m

{4.5-5.5 kg-m,
33-40 ft-lb)

SATO7?

30. Before ipstalling vacuum dia-
phragm valve, measure depth of hole
in which it is inserted. This measure-
ment determines correct rod length to
ensure proper performance.

“L” Depth

SATO78

Note seated valve body
Transmission case wall
Vacuum diaphragm
Diaphragm rod

Valve body side plate
Vacuum throttle valve

Ohoth b b -

AT-49
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Throttle modulator valve rod selectioﬁ

Measured depth “L” mm (in}

Rod length mm (in)

Part number

Under 25.55 (1.0039)
25.65 -26.05 (1.0098 - 1.0256)
26.15-26.55 (1.0295-1.0453)
26.65-27.05 (1.0492 - 1.0650)
(1.0689)

Over 27.15

29.0 (1.142)
29.5 (1.161)
300 (1.181)
30.5 (1.201)

31.0 (1.220)

31932 X0103
31932 X0104
31932 X0100
31932 X0102
31932 X0101

31. Install vacuum diaphragm.

SATO79

32. Before installing down shift sole-
fioid, check to verify that it is oper-
ating properly. Use a hot lead and
ground to check solenoid.

ATH0

34, Install inhibitor switch. Check for
proper operation in each range using a
circuit tester. Refer to Minor Adjust-
ment.

SATOB2

35. Before installing oil pan, check
alignment and operation of control
lever and parking pawl engagement.
Blow mechanism with air to clean.
Make final check to be sure all bolts
are installed in valve body.

36. Install oil pan with new pasket.
@ : Oil pan to’transmission case
49-69N-m

{0.5 - 0.7 kg-m,

3.6 - 5.1 ft-Ib)

37. Carefully inspect torque converter
for damage. Check converter hub for
grooves caused by hardenéd seals. Also
check bushing contact area.

= \““ -
"—‘,,Lg 3 '}|‘\"
U
{ 1)
[
AN NEEEE

S5ATO85

38. Lubricate oil pump lip seal and
converter neck before installing con-
verter.

Install converter, being sure that
converter is properly meshed with oil
pump drive gear.
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TROUBLE SHOOTING AND DIAGNOSES

PRELIMINARY
CHECKS (Prior to
road testing)

Verlfy customer complaint

The customer should supply as
much information as possible, includ-
ing any unusual characteristics that
accompany the comp,laint.'

Fluid level

To properly check fluid level:

1) Place car on a level surface.

2) Put wheel chocks in place and
apply parking brake securely.

3) Warm up engine on fast idle.

4) Return engine to curb idling speed.

5) Slowly move the gear selector
through the entire shift pattern,
and return it to park. '

6) Remove the dipstick, clean it, and
replace it fully in the filler tube.

7} Quickly remove it again and read
the level. '

The “L” mark on the dipstick indi-
cates the transmission is approximate-
ly 04 liter (7/8 US pt, 3/4 Imp pt)
low. Add only clean Dexron transmis-
sion fluid (or equivalent).

Fluid leakage -

To detect a fluid leak:

1) Raise car.

2) Clean area suspected of leaking.

3) Start engine, apply foot brake,
place gear selector in drive, and
wait a few minutes.

4) Stop engine.

5) Check for fresh leakage.

If the transmission bseather is sus-
pected:

1} Raise car.

2) Clean the area around the breather.

3) Run the car at highway speeds.

4) Check the breather for fresh leak-
age.

To aid in locating leaks, use the
following list of seals and gaskets.

1) Converter housing :
e Rubber O-ring of oil pump housing.
o 0il pump housing oil seal {transmis-

sion front seal).
e Crankshaft oil seal.
e Bolts of converter housing to case.

Bolt of converter housing to case

' A
omm .

y

T

_1 _

4&3“\\“\2\ i

2} Transmission and rear extension.

e Junction of transmission and rear
extension. -

e Qil cooler tube connectors.

» Oil pressure inspection ports.

e Vacuum diaphragm and downshift
solenoid.

& Speedometer pinion sleeve.

e Rear extension oil seal.

SAT104
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Fluld condition

Transmission fluid color and tex-
ture can aid greatly in transmission
trouble-shooting. When checking fluid
level, examine the transinission fluid
and note its color, texture, and odor.
Some common forms of contami-
nation are’listed below:

1) Dark or Black Fluid:
With a burned odor
— Worn friction material.
Without an odor
— Slight engine coolant leak
‘ (in radiator).
2) Milky Pink Fluid: Water Contami-
nation

= Coolant leak,

— Road water entering
through filler tube or breath-
er.

3) Vamished Fluid, light to dark
brown and tacky: Oxidation
— Over or Underfilling,
— Overheating.

Engine idle
Check and adjust idle to specifica-
tions. -
Idling speed
700 £ 100 rpm at "D’ range

Engine oll and coolant levels

Prior to road testing, check engine
oil and coolant levels, and fill as neces-

sary.

Shift linkage

Start in park position, depress
detent button and slowly move the
gear selector through all ranges. The
detent ““clicks” should correspond
with the range indicator.

ATBH2

DIAGNOSTIC ROAD

TEST

Prior to road testing, perform the
preliminary inspections outlined
earlier. If the car is not equipped with
a tachometer, install a portable tacho-
meter in the car. And also install a
suitable vacuum gauge and pressure
gauge. If the customer has a specific

complaint, select road conditions
similar to those described. (e.g. steep
hills, freeways, etc.)

. Follow the test sequence as out-
tined in this section and mark the
results on the Symptom Chart on page
AT-59. It may be necessary to repeat
sections of the test under different
throttle conditions. (e.g. light, medium
or full throttle.) After completing the
road test, compare the test results to
the Trouble-shooting Chart on page
"AT-56. '

ROAD TESTING

1. Park Range

Place the gear setector in “P” range
and start the engine. Stop the engine
and repeat the procedure in all other
ranges and neutral. In park, the car
should be locked in position, unable to
roll or move. Mark all results on the
Symptom Chart.
2. Reverse

Manually shift the gear selector
from “P” to “R”, and note shift quali-
ty. Drive the car in reverse long
enough to detect slippage or other
abnormalities. Note results.

3. Neutrat

Manuilly shift the gear selector
from “P” to “N” and note quality. In
neutral no clutches or bands are ap-
plied, and there should be no move-
ment. Note results.

4, Drive Range

_.Manually shift the gear selector to
range “D”, and note shift quality.
Drive the car through all automatic
shifts and in all gear ranges. Note shift
quality and timing [km/h (MPH)],
check for slippage, noise, or other
abnormal conditions. If necessary,
drive the test sequence under different
throttle openings (e.g. light, medium
or full throttle).

5. Range “2”

Manually shift the gear selector to
range “2”. Check for slippage, hesita-
tion or abnormal condition. The trans-
mission should remain in 2nd gear
regardless of car speed or engine re-
volutions. Note results.

6. Range “1”

Manually shift the gear selector to
range “1”. Note shift quality. It
should, however, downshift im-
mediately to 2nd gear and downshift
again to 1st gear as road speed de-
creases. Accelerate and decelerate in
1st gear to determine engine braking
Note results. '

The transmission should not shift
into 1st gear from “D" range if the car
road speed is above approximately 50
km/h (30 MPH),

7. Record line pressure and governor
pressure at each range and at each
throttle vacuum in accordance with
the pressure testing described below.
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Car speed and line pressure when shifting gears

Intake manit—'old vacﬁum Gearshift Car speed * Prop;ller shaft Line pressure
—kPa (—mmHg, —inHg) km/h (MPH) revolutions rpm kPa (kg/cm2, psi)
D, - D, 60 - 68 (38 - 42) 1,970 - 2,220
0 D, - D; |.107-115(66-71) 3,480 -3,730 530 - 686
{Kickdown) Dy -+ D 105 - 97 (65 - 60) 3,410 - 3,160 (5.4-7.0,77 -100)
D, - D 53.45(33-28) 1,720 - 1,470
D, - Dy 23-31(14-19) 750 - 1,000
Dy - Dy 40-32(25-20) 1,300 - 1,050 (45-6.1,64-87)
D, - D, 11-18(7-11) 350 - 600 :
0 (Full throttle) 1. - 1 54-46(33-29) 1,750 - 1,500 549 - 706
_‘ (56-72,80-102)
400 (300, 11.81) I, - 1, 54 -46 (33 -29) 1,750 - 1,500 549 - 706
(5.6-7.2,80-102)

*Car speed can be calculated by the following formula.

2x 7 xrxNpPx60

V= 00307 xNp (=
RE x 1,000

}

" where, V : Carspeed (km/h)
Np : Propeller shaft revolution (rpm)
RF : Final gear ratio (3.700}
r : Tire effective radius {m}, 185/70 SR14 (0.301 m)
{7 : The ratio of circumference of a circle
to its diameter : 3.14)

V= 0.01905 x Np ‘=2xnxr-xNPx60)
RF x 63,360

where, V : Car speed (MPH)
Np : Propeller shaft revolution (rpm)
RE : Final gear ratio (3.700) _
r : Tire effective radius (in), 185/70 SR14 (1185 in)
(7 : The ratio of circumference of acircle o
to its diameter : 3.14)

ATSH3
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Shift schedule
- s B
(Full throttle) | Kickdown range 1=72 17=2 2 E 3
T e ?
(100, 3.94) H -
E 26.7 -
2 ;-CE’ (200,7.8N }
5 L
€= 40.0
g E (300, 11.81) | 1
a J 1
S !
g & 533 I
=7 ©{400,15.75)F ) N
I
66.7 :
(500, 19.69 i PR L L L L i
¢ )0 500 1,000 1,500 © 2,000 2,500 3,000 3,500 4,000
Propelier shaft revolution (rpm)
km/h g 10 30 40 S0 6 70 8 S0 100 120 130 140
Car speed L  —— L — L —— L. L a T 4 i —L
MPH 10 20 30 40 50 60 70 80 SAT105
PRESSURE TESTING At idling
The 3N71B transmission is pro- S -
vided with three pressure test ports. Range Line pressure kPa (kg/cm?, psi)
Only two are useful for transmission _
trouble-shooting, Line Pressure and , R _ 412 - 5,49 (4'2-. 36,60 -80)
Governor Pressure. D 314-373(3.2-3.8, 46 - 54)
ST250655001 .
2 588 - 1,147 (6.0°-11.7, 85 - 166)
fefﬁ 1 314 -373 (3.2 - 38, 46 - 54)
TN
M; =
/}'/'
T @ NGk At stall test
-_/ AT454 Range Line pressure kPa (kg/cm?, psi)
1" Line pressure R 1,402 - 1,589 (14.3 - 16.2, 203 - 230)
2 Governor pressure
3 Servo release pressure i
D 971-1,089(9.9-11.1, 141 - 158)
LINE PRESSURE '
2 1,000 - 1,147 (10.2 - 11.7, 145 - 166)
1. Install pressure gauge to line pres-
sure port. (When shift lever is in “D”, 1 971-1,089(9.9-11.1, 141 - 158)
“2” or “1” range, install pressure

gauge to port (1)} and when in “R”
range, install pressure gauge to port (&)
shown above.) Locate the gauge so it
can be seen by driver. Measure line
pressure at idling and at stall test.

2. Road test car and note pressure
under different throttle conditions.

AT-54

Key points of pressure testing are:

a) Pressure at idle: Look for a steady
rise in pressure as car speed in-
creases under light load.

b) Pressure drop between shift points

should nRot exceed 98 kPa (1.0
kg/fcm2, 15 psi). Exgessive pressure
drop may indicate an internal leak at a

‘servo or clutch seal.
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Cut-back point

! The cut-back point mdlcates a
pomt where line pressure changes from
high to low value as output shaft

rotation . is gradually increased from
“stall” point. The car speed and out-
put shaft rotation at that cut-back
point are as indicated in chart below.

Intake fr;anifold vacuum : Car speed Propeller shaft revolutions
_kPa (—mmHg, —inHg) kim/h (MPH) " rpm
0 (0,0} 40 - 48 (25 - 30) 1,310 - 1,560
20-28(13-17) 660 910

133 (100, 394) _ -

GOVERNOR PRESSURE

1. Install pressure gauge to governor
pressure port. Locate the gauge so it
can be seen by driver.

2. Road test car and note:’pressure at
different road speeds. Governor pres-
sure increases directly with road speed,
and should always be less than line
pressure. . -

STALL TESTING -

The stall test is an effective method

of testing clutch and" band holding
ability, torque converter one-way

clutch operation, and engine perform-,

ance. A stall test should only be per-

formed as a last resort because of the,

high fluid temperature it generates and
the excessive load it places on the
engine and transmission.

.

CAUTION:

a. Transmission and engine fluid levels
should always be checked and fluid
added as needed. -

b. Run engine at 1,200 rpm to attain
proper warem-up,

c. During test, never hold throttle
wide-open for more than 5 seconds.

d. Do Not test more then two gear
ranges without driving car to cool
off engine and transmission.

STALL TEST PROCEDURE

1. Install a tachometer where it can
be seen by driver during test.

2. Set hand brake and block wheels.
3. Start engine and place shift lever

in “D” range.

~4, Apply foot brake and accelerate
to wide-open throttle. Do not held
throttle open longer than five seconds.

5. Quickly. note the engine stall
speed and Jmmedlately release throt-
tle.

Stall revolution:
1,650 - 1,950 rpm

6. Place shift lever in “R” range and’
repeat above test {same as in “D”
range).

If stall test indicates proper stall re-
volution in D" range, no further test-
ing is necessary.

STALL TEST ANALYSIS

1. Satisfactory results in “D” range
indicates rear clutch, one-way clutch
of transmission, and sprag clutch of
torque converter, are functio‘ning pro-
perly. .
2. Stall revolution in “D” range, 1st
gear, is above car specified:

The rear clutch is faulty.
3. Stall revolution in “R"” range is
above specified revolution (for “D”
range);

Low and Reverse Brakes are faulty.
4. Stall revolution in D" range, 1st
gear is below specified revolution:

Converter sprag clutch is faulty
(slipping), or engme is not performmg'
properly.

If converter sprag clutch is frozen,
car will have poor high speed perfor-
mance. If converter sprag clutch is
slipping, car will ‘be slugglsh up to 50
or 60 km/h (30 or 40 MPH),.
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ATIC TRANSMISSION

ONCAR

-
; Trouble-shooting and Diagnoses ~ AUTOM
OFF CAR

TROUBLE-SHOOTING CHART

Numbers are arranged in order of
probability. Perform inspections 2T
starting with number one and work- &
ing up. Circled numbers indicate 53
that the transmission must be 5§
removed from the car. ]

contro] v,

Govemor

I'vo

Manyy,
Band g
Tra

Oil
fsnmon
E

to
L
.
.
.
.
—
.

Engine does not start in ) i
ranges.

+

Enginé starts in range other than “N» 12
and “P”, ) R

. Transmission noise in “P”’ and “N” 1 1 . 2 .
ranges.

Car moves when changing into “P”
range or parking gear does not dis- . . . N N .« ..
engage when shifted out of “P” range

Car runs in “N” range.

Car will not run in “R” range (but
runs in “D”, “2" and “1” ranges.) 1 2 .
Clutch slips. Very poor acceleration.

’ Car braked when shifting into “R™
range.
Sharp.shock in shifting from “N”" to -
‘ID,, l'a_ﬂge, L] - -
Car will not run in “D” range-(but 1 5 3 . @®
mns in 5‘2’!' Ll.l ” and “Rl’ ranges)' * - . - - L] - - - L] - - - L. .
Car will not run in “D”, “1”, “r _ V . -

12 .. ..14 5.0.63.71®. .[- .@® ...

ranges (but runs in “R” range).
Clutch slips. Very poor acceleration. _

Clutches or brakes slip somewhat .
* i starting. 12 .]16 . .[3 5 ..

Excessive creep. . . .
No creep at all. . 5 . 4. . 1 ®@@.|. ®D} . . .

Failure to change gear from “1st” .1 .02 3
to “2nd™.

Failure to change gear from “2nd” . e . . . . e
Failure ¢ c1 .23 . 56/87 4 ®..® . .

Too high a gear change point from ...
“Ist” to “2nd”, from “2nd” to “3rd”.

Gear change directly from “1st” to . R
“3rd” occurs. ) :

—
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AUTOMATIC TRANSMISSION — 7rrouble-shooting and Diagnoses

Numbers are arranged in order of
probability. Perform inspections
starting with number one and work-
ing up. Circled numbers indicate
that the transmission must be
removed from the car.

OFF CAR

ON CAR

Too sharp a shock in change from
“1st” to “2nd”.

Too sharp a shock in change from
“2nd” to “3rd™.

Almost no shock or clutches
slipping in change from *‘Ist” to

“2nd”.

1

23

Almost no shock or slipping in
change from ‘2nd” to “3rd”.
Engine races extremely.

1

2

Car braked by gear change from
“1st” to “2nd”.

Car braked by gear change from
(52nd’ » to ‘53rd1!.

Maximum speed not attained.
Acceleration poor.

1

4

3

8

\DAFRE)

Failure to change gear from
“3rd” to “2nd”.

5

2

- O®

Failure to change gear from “2nd”
to “Ist” or from “3rd” to “*1st™.

5

Gear change shock felt during
deceleration by releasing
accelerator pedal.

1

Too high a c}lange point from **3rd”

to “2nd”, from “2nd” to “1st”.

1

Kickdown does not operate when
depressing pedal in “*3rd” within
kickdown car speed.

Kickdown operates or engine over-

runs when depressing pedal in “3rd”

beyond kickdown car speed limit.

12

7

4

. ®.

- ®

Races extremely or slips in changing
from “3rd” to “2nd” when depress-

ing pedal.

5

3

- @®

- @

- |t

- @

OFF CAR =i

ATH7



Trouble-shooting and Diagnoses — AUTOMATIC TRANSMISSION

OFF CAR =g

ONCAR

EWay clutep

d Piping
Way ciutep

Numbers are arranged in order of
probability. Perform inspections
starting with number one and work-
ing up. Circled numbers indicate
that the transmission must be
removed from the car.

g rpm
press”re
N One
e

ct Ilnkage
13 Ph}'agm an

P
il Passag, leak

H&netary gear

S &
£ x
g5
oAy

Engine idlin
“ Th_r Ottle
Gil pupm,
O-

Vacuum 4;
Engine

=
=]
3
Q
&
g
=

&
)
C)

— O]] Ie‘,e}
™ Range sele

Car will not run in any range.

@
®
@
@

]

Transmission noise in “D™, 27, y
*“1"" and “R’ ranges.

Failure to change from “3rd” to |
“2nd” when changing leverinto [ . 1 . e . 4

““2” range,

Gear change from “2nd” to “1st™”
or from “2ad” " to “3rd”in 27 § . 1

range.

No shock at change from “1" to
“2" range or engine races 123 4 .5 - 7.

extremely.

- ®@

Failure to‘change from *“3rd” to
“2nd” when shifting lever into .1 . . 2. .45 763

“1™ range.
. 53 RO

Engine brake does not operate
CrTERY ) - ] - . 2 . . 4
in “1” range.

Gear change from “Ist” to *“2nd”
-or from “2nd” to “3rd” in “1” | . | . e - 2

range.
Dees not change from “2nd” '
to “Ist” in “1” range. 12 R ’ 673 | I :

Large shock changing from 1. .1
“2nd’ "’ to “Ist” in 1" range.
1 .. .34 26 . 8

27 .1.84| .00 0B | ®. .

Transmission overheats.

0il shoots out during operation.
White smoke emitted from 1 .3 - 56
exhaust pipe during operation.

AR EOIOIONRGIGICIRON

Offensive smell at oil charging 1. . L. L.

pipe.
e = (JFF C AR ereeiifpr

s N CAR
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AUTOMATIC TRANSMISSION — Trouble-shooting and Diagnoses

ROAD TEST SYMPTOM CHART

SHIFT QUALITY

-
)
£/ 5 COMMENTS

=
T
5
N
H
el
o
——

SHIFT 81 1ppy E

&
<
=
fam
[
£
o

ROUGH
NO shpy

ENG. START

PARK
RANGE | HOLDING

Man. shift P-R

‘lR”
RANGE | RgVERSE

Man. shift RN

‘(N’!
RANGE ENG. START

N
Man. shift N-D

st
Auto shift 1-2

2nd

“p” Auto shift 2-3
RANGE

3rd

- "Decel. 32

Kickdown 3-2
2-1

- .| Decel.
Kickdown 2-1
Man. shift D-2

uzn
RANGE Ind

Man. shift 2-1
Man. shift D-1

“] ” .
RANGE Acceleration

%t 1 had Engi'l.le .
Braking
AT-H9




Trouble-shooting and Diagnoses - AUTOMATIC TRANSMISSION

TROUBLE-SHOOTING GUIDE FOR 3N718 AUTOMATIC TRANSMISSION

Order Test item Procedure
Checking . Oil leve] gauge Check gauge for oil level and leakage before and after each
test.
. Downshift solenoid Check for sound of operating solenoid when depressing
accelerator pedal fully with ignition key “CN".
. Manua] linkage Check by Shj,fting m[o ‘CP”, ilR”, H.N)), l.lDl'l, l‘2l! al,ld lt]l)
ranges with selector lever.
. Inhibitor switch Check whether starter operates in “N”* and “P” ranges only
and whether reverse lamp operates in “R” range only.
. Engine idling rpm. Check whether idling rpm meet standard.’
. Vacuum pressure of vacuum Check whether vacuum pressure is more than 60.0 kPa (450
pipe. mmHg, 17.72 inHg) in idling and whether it decreases with
increasing rpm.
. Operation in each range. Check whether transmission engages positively by shifting
ION” - “D”’ “N” - ((2”’ (I.N"'} - ‘ll!! and l‘N“)’ - ‘lR" rangc
while idling with brake applied.
. Creep of car, Check whether there is"any creep in “D”, “2”, *1” and “R”
ranges.
Stall test . Oil pressure before testing. Measure line pressures in “D”, *2”, “1” and “R” range while
idling.
. Stall test. Measure ‘engine rpm and line pressure in “D”, “27, “1” and
“R” ranges during fl}ll throttle operation.

Temperature of torque converter oil used in test should be
from 60 to 100°C {140 to 212°F) i.e., sufficiently warmed
up but not overheated.

CAUTION:
To cool oil between each stall test for “D”, 27, 1" and
“R" ranges, idle engine, i.e., rpm at about 1,200 rpm for
more than 1 minute in “P” range, Measurement time must
not be more than 5 seconds.
3. Oil:pressure after testing Same as item 1,
Road test . Slow acceleration, Check car speeds and engine rpm in shifting up 1st + 2nd
Ist + 2nd range and 2ad - 3rd range while running with lever in “D”
2nd ~+ 3rd range and engine vacuum pressure of about 13.3 kPa (100

. Quick acceleration,

1st =+ 2nd
2nd = 3rd

. Kick-down operation,

3rd > 2nd or 2nd — 1st

mmHg, 3.94 inHg).

Same as item 1 above except with engine vacuum pressure of
0 kPa (0 mmHg, 0 inHg) (ie., in position just before
kickdown).

Check whether the kickdown operates and measure the time.
delays while running at 30, 40, 50, 60, 70 km/h (19, 25, 31,
37,43 MPH) in “D,” range,

AT-60



AUTOMATIC TRANSMISSION — Trouble-shooting and Diagnoses

Order Test item Procedure
4. Shift down, Check car speeds and engine rpm in shifting down from 3rd
Dy +D, =+ D, -+ 2nd — lst (sequentially) while coasting with accelerater
pedal released in “Dy” range and engine vacuum pressure of
about 60.0 kPa (450 mmHg, 17.72 inHg).
" 5. Shift down, Check for shifting down D3 — 1, and engine Eraking, and
Dy—+1;1, further for shifting down 1; = 1, and engine braking after
shifting the lever into ““1” range with the accelerator pedal
released and the engine vacuum pressure of O kPa (0 mmHg,
0 inHg) while driving at about 50 km/h (30 MPH) in “D3”
range.
6. Shift down, Check for quick shifting down Dy — 2 and engine braking,
. D;—+2 after shifting the lever into *“2” range while driving at about
50 km/h (30 MPH) in “D; " range.
Also, check for locking of the transmission in 2nd gear ratio
regardless of car speed. :
7. Shift up, Check for failure of the transmission to shift up during
1, = 14 acceleration, when starting in “1” range.
8. Shift up or down when start- Check the transmission for not shifting up or down during
ing in 2" range. acceleration or deceleration, when starting in “2” range.
. 9. Parking. Confirm that vehicle will not move on grade when shifting to
) “P”* range.
Others Abnormal shock, oil leakage. Enter into record conditions observed during these tests such

as gear noise, abnormal clutch noise and acceleration per-.
formance.
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Service Data and Specifications — AUTOMATIC TRANSMISSION

SERVICE DATA AND

General specifications

SPECIFICATIONS

: Number of drive plates -]
A tic t issi '
mic::‘a ¢ transmission 3N7iB Number of driven 5
Rear | plates
Stail torque ratio 20:1 chutch - — -
raue rat ‘Clearance mm (in}-| 0.8-1.6 (0,031 - 0.063)
15t 2.458 Thick § .
| ICKNess o retaln: 8.35 {0.3287)
Transmission | 2nd 1.458 ing plate mm {in}
gear ratio Top 1.000 Number of driveplates 5
Reverse 2.182 .Number of driven 5
- plates
o Automatic transmission fluid
“Dexron” type Low | Clearance  mm (in} 0B80-1.25
S . & : {0.0315 - 00492}
5.5 liters re-
{5-7/8 US qr, 4.7/8 Imp qt} verse | Thickness of Thickness
Oil capacity Approximately 2.7 liters brake | retaining plate mm (in) | ToTT number
{2-7/84US qt,23/8 Imp gt} . —
in torgue converter 7.8 (0.307) 31667-X0500 -
8.0 10.315) 31687-X0501
8.2 (0.323) 31667-X0502
8.4 {0.331) 31667-X0503
8.6 {0.339) 31667-X0504
8.8 [0.346} 31667-X0505
fications and adjustment.
Specifica 8 j e Brake band
Autamatic transmission Piston size Big dia. 64 (252)
assemnbly mm [in)
Model code number X2305 SmaH dia. 40 (1.57)
Torqué converter assembly Contral valve assembly
St’amped mark on the G Stamped mark on strainer LRJ
TiC : i ,
Governor assembly
" Number of drive plates 3 Stamped mark on 3
governor body 5
Number of driven 3
plates
Clearance  mm {in) 1.6 -2.0 (0.063 -0.079)
‘Front - . .
- Thickness of Thickness ; ;
. clutch retaining plate mm (in) Part number
10.6 (0.417) | 31537-X0100
10.8.(0.425} | 31537-X0101
11.0 10.433) | 31537-X0102 Stall revolution
11.2 {0.441} | 31537-X0103
11.4 {0.449) | 315637-X0104
11.6 {0.457) | 31537-X0105 Stall revolution rpm 1,650 - 1,950
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AUTOMATIC TRANSMISSION — Special Service Tools

Tightening torque

Unit N-m kg-m frib Unit N-m kg-m ft-lb

Drive plate to Side plate to control

137 -157 140-16.0 | 101 -116 25-34 025-035(18-25

crankshaft valve body

Drive plate to torgue 3g . 49 4.0-5.0 29 .36 Nut for control valve 4'9‘ .69 05-0.7 26-5.1
converter reamer bolt

Converter housing t0 | 49 _4q 40.50 |29-38 Qil strainer to lower 29-39 | 03-04 |22-29
engine - valve body

Trensmission caseto | 44 54 | 45.55 | 33-40 Governor valve body 10 | 49 gg | 05-07 | 36-5.1
converter housing oil distributor

Transmission case 10 Qil pump housing to

i 20-25 20-25 14 -18 ; 58-78 06-08 43-58
rear extension oil pump cover
Qil pan to transmission 49-69 05-0.7 3.6 -5.1 Inhlblt?r_switch to 49-69 05-0.7 16-5.1
case . transmission case
Servg piston retainer Manual shaft lock nut 29-39 30-40 22-29

49-68 05-0.7 3.6-5.1

to transmission case

Qil cooler pipe to 29 - 49 30-50 22 .36
Piston stem {when transmission case : )

*12- 1.2-1, *9-1
adjusting band brake)} 15 1.2-15 9

Test plug {oil pressure

R -2. -1
Piston stem lock nut 16-39 15-40 11-29 inspection hole) 14-2 1.4-21 10-15
Onewa:rrc:‘u:!'n“i.nner . 13-18 13-18 9-13 ?up;:?rt ac:’u?to;'rt‘
race 1o transmission ca PBI.' .lng rod inserting 78-108 | 08-11 58-8.0
position) to rear
Control valvebodyto | g4 74 | 055.0.75| 4.0-54 extension

transmission case

* Turn back two turns after tightening.
Lower vaive body to

5 - 3. .25 - 0. 18-2.
upper valve body 25-34 0.25-0.35 8-25

SPECIAL SERVICE TOOLS

Tool nuinbcr

(Kent-Moore No.) Tool name

ST0O7870000 Transmission case stand
(ST07860000)
(J25607)

ST25850000 Sliding hammer

(25721) @%ﬂ

GG91060000 Torque wrench
(GG93010000)
(325703)
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Special Service Tools — AUTOMATIC TRANSMISSION

Tool number

(Kent-Moore No.) Tool name

ST25420001 Clutch spring compressor
(ST25420000)
(J26063)

S$T25320001 Snap ring remover
(J25710)

ST25570001 Hex-head extension
(ST25570000)
(J25718)

ST25490000 | Socket extension
(ST25512001)
(325713)

HT62350000 Spinner handle
«( -

S§T25160000 Torque driver
( =)

ST25580001 Qil pump assembling gauge
(J25719)

HT61000800 Hexagon wrench
« =)

S§T25055001 Oil pressure gauge set
{125695)

AT64



DATSUN 200SX

secTioNnEB D)

~"Médel ST10 Series

PROPELLER SHAFT &
DIFFERENTIAL CARRIER

CONTENTS

~

PROPELLER SHAFT

—Model . 3S63A— . . .. ... ... ... . PD- 2
GENERAL INSPECTION .. ... .. ... . ... PD- 2
PROPELLER SHAFT VIBRATION . ... .. PD- 2
REMOVAL AND INSTALLATION ........ PD- 3
INSPECTION . ... ... oo PD- 3
PROPELLER SHAFT RUNCUT ........ PD- 3
FLANGE YOKE AND SLEEVE YOKE... PD- 3
JOURNAL AXIAL PLAY ... ......... PD- 3

REPAIR .. ... . o T PD- 3

CENTER BEARING ................ PD- 3
DIFFERENTIAL CARRIER (Final drive)
—Model : HlGSB— ................... PD- 5

PREPARATION FOR DISASSEMBLY ..... PD- 6

REMOVAL . . .. ... ... .. ... ...... PD- 6

PRE-DISASSEMBLY INSPECTION ...... PD- 6

TOOTH CONTACT .. ..... e e e PD- 6

DISASSEMBLY . ... ... . e PD- 7
DIFFERENTIAL CARRIER . ... ... ... PD- 7
DIFFERENTIAL CASE .............. PD- B

INSPECTION . . .. ... .. . . . PD- 9

ASSEMBLY .. .. ... PD- 9
DIFFERENTIAL CASE ... ...... ... PD- 9
DIFFERENTIAL CARRIER ... ... ..... PD-10

ADJUSTMENT ... .. . o PD-11
SIDE BEARING ADJUSTMENT ... ... .. PD-11
PINION HEIGHT ADJUSTMENT .. ... .. PD-13

FINAL VERIFICATION . ... ......... -~ .. PD-15

SERVICE DATA AND
SPECIFICATIONS
PROPELLER SHAFT ..«
GENERAL 'SPECIFICATIONS
SERVICE DATA . . ..o L
TIGHTENING TORQUE
DIFFERENTIAL CARRIER .. ... ........
GENERAL SPECIFICATIONS
SERVICE DATA . ... ... ... ... .....
TIGHTENING TORQUE
TROUBLE DIAGNOSES AND

CORRECTIONS . . . ................ .. PD-17
PROPELLER SHAFT .. ... ... ... .. ... .. PD-17
DIFFERENTIAL CARRIER .. ........... PD-18

SPECIAL SERVICE TOOLS ... ... ... .. FD-19




Propeller Shaft —Model : 3563A— — PROPELLER SHAFT & DIFFERENTIAL CARRIER

PROPELLER SHAFT
—Model | 3S63A—

and both sides of the washer.

Center bearing ——
Install center bearing with “F”
mark toward front of car.

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

Locking nut:
Flange nut type
Companion flangé /@ @ (2;55 .‘32:4
Washer — 181-217)
Apply a coat of multipurpose lithium - Nut and washer type
grease containing molybdenum disulfide @196 - 235
to the end face of the center bearing (20 - 24,

145-174)

3®

Propeller shaft
2nd tube

T24-32
(24-3.3,
17-24)

Center bearing

- Center bearing.
bracket

Heat insulator

SPD119

GENERAL
INSPECTION

e Inspect propeller shaft tube surface
for dents or cracks.

If damaged, replace propeller shaft
assembly.

If center bearing is noisy or
damaged, replace center bearing.
If journal is damaged or wom, re-
place propeller shaft assembly.

PD-2

PROPELLER SHAFT
VIBRATION

To check and . correct  an
unbalanced propeller shaft, proceed as
follows:

1. Remove undercoating and other
foreign matedal which could upset
shaft balance, and check shaft vibra-
tion by road test.

2. If shaft vibration is noted during
road test, disconnect propeller shaft at
differential carrier companion flange,
rotate companion flange 180 degrées
and reconnect propeller shaft.

srD102

3. Again check shaft vibration. If
vibration still persists, replace propel-
ler shaft agsembly.




PROPELLER SHAFT & DIFFERENTIAL CARRIER - Propeller Shaft, —Modei: 3563A —

REMOVAL AND
INSTALLATION

1. Put match marks on flanges, and
separate propeller shaft from differen-
tial carrier,

Connecting

SPD124

SPD108

INSPECTION

PROPELLER SHAFT RUNOUT

Inspect propeller shaft runout. If
runout exceeds specifications, replace
propeller shaft assembly.

SPD104

Runout limit
0.6 mm (0.024 in)

ot Yy

SPD106

3. Draw out propeller shaft from
transmission and plug up rear end
of transmission rear extension housing.

SPD105S

FLANGE YOKE AND SLEEVE
YOKE

If flange yoke and sleeve yoke are
damaged or worn, replace propeller
shaft assembly.

4, To install, reverse the foregoing
procedure using reference marks in
removal

Install the center bearing on the

bracket with the contact surface of the
cushion facing upward.

SPD107

JOURNAL AXIAL PLAY

Inspect journal for axial play, if

there is play, replace propeller shaft
assembly.

REPAIR

CENTER BEARING

1. Put match marks on flanges, and
separate 2nd tube from 1st tube.

SPD109

2. Put match marks on the flange
and shaft. '

SPD110

3. Remove locking nut with Tool.

§T3153000
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Propeller Shaft —Model : 3563A— - PROPELLER SHAFT & DIFFERENTIAL CARRIER

4. Remove compan.ion'ﬂange with
puller.

SPD112

5. Remove center bearing with Tool
and press.

Care should be taken when setting
Taol in press to make sure thit parting
line of Tool is right angte to support
fixture of press. This is to prevent
Tool from bending.

0X. N.G.
|

y |:

Parting line

Support

6. Install new center bearing, Be sure

to install center bearing with *F”
mark toward front of car.

Apply a coat of muiti-purpose lith-
ium grease containing molybdenum di-
suffide to the end face of the center
bearing and both sides of the washer.

T Front mark

\SPD114

7. Insert the washer into the end of

the center bearing. Align the mark on

the companion flange and install the
companion flange.

1st shaft

@\‘ Center bearing,
Washer ’
Companion flange

Locking nut

fixture SPDO19

PD4

h SPD115

8. Tighten locking nut using Tool.’

S5PDI116

. @) : Center bearing locking nist

| Nist and washer typs.

Elangs nut typs
245 - 294 N-m 196 - 235 N'm
(25 - 30 kg-m, {20 - 28 kg-m,
* 181 --217 ftib) 145'- 174 ft1b)
: SPD125

9. Stake the nut.

10. Align the mark and connect lst
and 2nd tubes.



PROPELLER SHAFT & DIFFERENTIAL CARRIER — pifferential Carrier (Final drive) —Model H1658 —

: H165B—

DIFFERENTIAL CARRIER (Final drive)
| —Model
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Differential Carrier (Final drive) ~Mode! : H1658~ — PROPELLER SHAFT & DIFFERENTIAL CARRIER

PREPARATION FOR
DISASSEMBLY

REMOVAL

1. Jack up rear of car and support
it by placing safety stands under rear
axle case, referring to section GI.

2. Remove drain plug and drain gear
oil,

SPD121

3. Remove propeller shaft and rear
axie shafts (Refer to Section RA for
removal) and plug up rear end of trans-
mission rear extension housing.

SPO105 |-

4. Loosen bolts securing differential
carrier to rear axle case, and take out
differential carrier.

5. Mount differential carrier on Tool.

PD-6

- PRE-DISASSEMBLY

INSPECTION

1. Check backlash of ring gear with
a dial indicator at several points. If it is
not within specification, adjust it re-
ferring to SIDE BEARING ADJUST-
MENT.

Backlash:
‘0.13-0:18 mm
{0.0051 - 0.0071 in}

" SPDOO2

2. Check runout of ring gear with a
dial indicator. If it is over specifica-
tion, hypoid gear set or differential
case should be replaced.

When backlash varies excessively in
different places, the variance may have
resuited from foreign matter caught
betwean ring gear and differential case.

Runout limit:
004 mm
{0.0016 in}

Claarance: N
0.10 - 0.20 mm
(0.0039 - 0.0079 in)

SPDOOA

TOOTH. CONTACT

Gear tooth contact pattern check is
necessary to verify correct relationship
between ring gear and drive pinion.

Hypoid gear set which are not posi-
tioned properly may be noisy, or have
short life or both. With a pattem
check, the most desirable contact for
low noise level and long life can be as-
sured.

Check

1. Thoroughly clean ring gear and
drive pinion teeth.

2. Sparingly apply a mixture of
powdered ferri_c oxide and oil or equiv-
alent to 3 or 4 teeth of ring gear drive
side.

S5PDOOS

3. Check tooth contact, referring to
TOOTH CONTACT.
4. Check backlash of side gear. Using
a thickness gauge, measure clearance
between side gear and differential case.
If it is not within specification,
adjust it by, selecting side gear thrust
washer (Refer to 5.D.5.).

3. Hold companion flange steady by
hand and rotate the ring gear in both
directions.

SPDO0O6




PROPELLER SHAFT & DIFFERENTIAL CARRIER - Differential Carrier (Final drive) —Model H1658 —

Adjustment
Heal contact Tos contact
'I'ol corrcc.t, iJ-icrease thic}mesx of pinion To correct, reduce thickness of pinion
height adjusting washer in order to bring height adjusting washer in order to make
drive pinion close to ring gear. drive pinion go away from ring gear,

a:\-»'* \ | A=PENy

4

T

. ' SPDO0?

DISASSEMBLY 2. Remove side bearing caps.
DIFFERENTIAL CARRIER

1. Put match marks on one side of
side bearing cap with paint or punch
to ensure that it is replaced in proper
position during reassembly.

Bearing caps are line-bored during
manufacture and should be put back
in their original places.

Match mark

SPDO0Y

3. Using a pry bar, remove differen-
tial case assembly.

Be careful to keep the side bearing
outer races together with inner race —
don‘t mix them up.

PD-7



Differential Carrier (Final drive) —~Model : H1658— - PROPELLER SHAFT & DIFFERENTIAL CARRIER

4. Remove drive pinion nut with
Tool.

5T31530000

SPDO12

5. Remove companion flange with
puller.

SPD014

6. Remove drive pinion with soft
hammer.

Soft hammer

SPDO15

7. ‘Remove oil seal by prying up with
a large screwdriver, and remove front
pinion bearing inner race.

Do this carefully, so as not to scratch
seal bore with screwdriver. Cover end
of screwdriver with a rag.

PD-8

SPDO16

8. Remove pinion bearing outer
race using a brass drift.

SPDO17

9. Remove collapsible spacer from
drive pinion. .

10.  Pull out rear bearing inner race
with a press and Tool.

Care should be taken when setting
Tool inpress to make sure that parting
line of Tool is a right angle to support
fixture of press. This is to prevent
bending Tool.

DIFFERENTIAL CASE

1. Remove side bearing inner race
with Tool.

To prevent damage to bearing,
engage puller paws with groove. Be
careful not to confuse left and right
hand parts.

ST33051001

SPD020

SPDO21

- 5PD022

2. Remove ring gear by spreading
out lock straps and loosening ring gear
bolts in a criss-cross fashion.

0T

Parting line

‘SPDO19




PROPELLER SHAFT & DIFFERENTIAL CARRIER — Differential Carrier (Final drive) —Model : H1658—

3. Tap ring gear .off gear case using a
soft hammer. -

Tap evenly all around to keep ring
gear from binding.

4. Drive out pinion mate shaft lock
pin, with Tocl from ting gear side.

SPDO26

INSPECTION
1. Clean disassembled parts com-

pletely.
Repair or replace any damaged or

faulty parts.

When replacing drive pinion or ring
gear, replace with a new hypoid
gear set.

ASSEMBLY

Assembly should be done in the
reverse order of disassembly, while
making any necessary inspections and
adjustments.

PRECAUTION:

a. Arrange shims and washers to in-
stall them correctly.

b. Thoroughly clean the surfaces on
which shims, washers hearings and
bearing caps are installed.

c. Apply .gear ail when installing
bearings.

d. Pack recommended multi-purposs
grease into cavity between lips
when fitting oil seal.

5. Draw out pinion mate shaft, and
rotate pinion mate pears out of the
case and remove side gears and thrust
washers.

E 8

DIFFERENTIAL CASE

1. Install pinion mate pgears, side
gears and thrust washers into differen-
tial case.

2. Fit pinion mate shaft.

3. Adjust clearance between rear
face of side gear and thrust washer by
selecting side gear thrust washer (Refer
toSDS.).

SPDO27

2. The following parts should be
replaced by new ones each time they
are removed.

(D) Gasket

@ Front oil seal

(® Collapsibie spacer

@ Lock strap

Clearance:
0.10 - 0.20 mm
{0.0039 -
0.0079 in}

SPDO29

4, Install pinion mate shaft lock pin
using a punch,

Make sure lock pin is flush with
case.

SPD122

Put marks on gears and thrust
washers 5o that they can be reinstalled
in their original positions from which
they were removed.,




Differential Carrier (Final drive) —Mode! :

H1658- - PROPELLER SHAFT & DIFFERENTIAL CARRIER

5. Place ring gear on differential case
and install new lock straps and bolts.
Tighten bolts in a criss-cross fa-
shion, lightly tapping bolt head with
a hammar.
Then bend up lock straps to lock
the bolts in place.

\ (80-10.0 kgm,
68 - 72 frib)

6. Select side bearing adjusting
shims, referring to SIDE BEARING
ADJUSTMENT.

7. Install the shims behind each bear-
ing and press on the bearings, using
Tool.

DIFFERENTIAL CARRIER
1. Press fit front and rear bearing
outer races using Tools.

SPDO35

2. Select pinion height adjusting
washer, referring to PINION HEIGHT
ADJUSTMENT,

3. Install pinion height adjusting
washer in drive pinion, bevel side
toward gear, and press fit rear bearing
inner race in it, using press and Tool.

Press,

SPDO36

4, Lubricate front bearing with gear
oil and place it in gear carrier.

5. Using Tool, carefully fit a new oil
seal into carrier,

Make sure oil seal is flush with end
of carrier and apply multi-purpose
grease into cavity batween lips.

5T33400001

SPDO37

6. Place a new collapsible spacer on
drive pinion and lubricate rear bearing
with gear oil, and insert it in gear
carrier.

Collapsible spacer

7. Install companion flange and hold
it firmly. Insert drive pinion into
companion flange by tapping its head
with a soft hammer. '

ST33052000
SPDO34

SPDOD45

PD-10




PROPELLER SHAFT & DIFFERENTIAL CARR.IER—Differential Carrier (Final drive) —Model : H1658—

8. Hold companion flange with Tool
and temporarily tighten pinion nut,
until there is no axial play.

Ascertain ti\at threaded portion of
drive pinion and pinion nut are free
from oil or grease.

ST31530000

SPD0DA0

9. Tighten pinion nut by degrees to
the specified preload while checking

the preload with Tools.

When checking preload, turn drive
pinion in both directions several times
set bearing rolters.

'\-\
0.7-1.0Nm D
{7 - 10 kg-cm ’

6.1-8.7 in-lb ST312-7J 000

SPDO41

@ : Drive pinion nut
137 - 294 N-m
{14 - 30 kg-m,
101 - 217 ft-Ib}

10. Install differential case assembly
and side bearing outer races into dif-
ferential carrier, and install side bear-
ing cap.

Tap on the cap with a soft ham-
mer to settle it in the carrier.

The bearing cap should be installed
with the marks put at disassembly
aligned.

Soft hammer

Match mark

When the differential case, side
béaring, or gear carrier is replaced, or
when the ring gear backlash or side
bearing preload is out of specifica-
tions, side bearing shims of proper
thickness should be installed.

— Required Tools —

(D Weight Block (ST32501000)
(@ Master Gauge (ST33741000)
(® Base Plate

@ Dial Indicator.

) 49 -59 N-m
{5.0 - 6.0 kg-m,
36 - 43 ft-b) -

SPDO48

SPDO4A4

ADJUSTMENT

SIDE BEARING
ADJUSTMENT

CAUTION:

The preload is achieved by using the
permanent set of collapsible spacer.
So here, if an over-preload results from
excessive turning of the pinion nut,
the spacer should be replaced by new
ane. :

SPDO46 adjusting shim

I. Thickness of shim can be calcu-
lated by following equation,

r
: T,=(A—C+D—-H) |
i x0.01+0.20+E |
: Right side: T, ={B —D +H’) :
: x0.01+0.09+F |

CAUTION:

To avoid any confusion while calcula-
ting, it is absolutely necessary to stay
with metric system.

if you measure anything in inches, the
results should be converted into the
metric system.

PD-11



Differential Carrier-{Final drive] —Model : H1658— -~ PROPELLER SHAFT & DIFFERENTIAL CARRIER

Where:

Ta=
(Left side)
H' =
Ta=
(Right side)
A ==
E =
mm |
(Left Side
Bearing)
B =
Stamped on differential
carner
- F =
C= mm Differences between width
(Right Side c.ofleft (]:j.) or right (F) .
Bearing) side bearing and standard width.
D= . .
Stamped on differential A, B, C, D and H’ are dimensional variations in
case a unit of 1/100 mm against each standard value

SPD126

2. Measure values E and F.
(1) Attach a dial indicator to the base
plate.
(2) Place the outer race of the op-
posite side bearing to be measured.
(3) Place a weight block on that outer
race, and a master gauge on that
‘block. ;
Then adjust the dial indicator scale
to zero with its tip on the master
gauge.

ST32501000

Oppasite side

SPDO49 outer race

{4} Remove the master gauge and
weight block. Place the bearing outer

PD-12

race and inner race to be measured on
the opposite side outer race, and place
the weight block on that béaring
assembly.

i the bearing assembly is placed on
the base plate, the bearing width
cannot be accurately determined due
to its cage being in contact with the
base plate.

Measured

outer race T
Opposite side
outer race

SPDO5Q

(5) Tum the bearing several times
to settle it, and then read the indica-
tion of the dial indicator.

The indication should be E or F.

Left side bearing: E
Right side bearing: F

SPDO51

3. Substitute these values into the
equation to calculate the thickness of
the shim,

1f values signifying A, B, C, D and
H’ are not given, regard them as zero
and calculate.

After assembly, check to see that
preload and backlash are specifica-
tions. I not, readjust.



PROPELLER SHAFT & DIFFERENTIAL ‘CARRIER — Differential Carrier (Final drive) —Model : H1658—

Example: PINION HEIGHT
' ADJUSTMENT
A=1 H=-2 “
B=2 E=0.11
c=2 F=020
D=3
Left side: Right side:
T;=(A-C+D-H)x001 T,=(B—-D+H)x001
+020+E . +009+F
=[1-2+3-(-2)] x0.01 =[2-3+(-2)] x001
+0.20+0.11 +009+0.20
() A v 1 (1) B o 2
i ——— -2 B R -3 SPDO56
-1 -1
+D .. +3 +H' e +(—2) .
9 _3 When replacing the hypoid gear set,
_H —(=2) drive pinion bearing or gear carrier,
1 be ;sure to adjust the pinion height.
Adjustment of the pinion height
5 4 can be made by adjusting the washer
@ 001 (2) —3 to be installed between the rear
X2 x 0.01 bearing inner race and the drive pinion
0.04 —0.03 head.
(3) 0.04 (3) -0.03 -
+0.20 +0.09 Pinion height adjusting
0.24 0.06
(4) 0.24 4 0.06
tE e, +0.11 +F e 1020
035 0.26
_ .. T1=035mm .. T3 =026 mm -
SPDO57
4. Select the proper shims (Refer to
S.DS)). T
if. you cannot find the dasired , A
thickness of shims, use shims-so- that — Required Tocls —
the total thickness is the closest to the (1) Height Gauge (ST31141000)
calculated value. : @ Dummy Shaft (ST31942000)
- (8) Feeler Gauge,
Example: : _

Left side Right side - @
Calculated value ... Ty =0.35 mm Calculated value ... T, = 0.26 mm -
Used shims T ’ ;

Thickness  Quantity Used shims
020 x 1 =020 Thickness ~ Quantity
010 «x 1 =0.10 0.07 «x 3 =021
005 x 1 =0.05 005 «x 1 =0.05
Total thickness  0.35 mm Total thickness ~ 0.26 mm

. SPDO58

PD-13
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Differential Carrier {Final drive} —Mode! : H1658— - PROPELLER SHAFT & DIFFERENTIAL CARRIER

1. Thickness of washer can be cal-
culated by following equation.

CAUTIDN:
To avoid any confusion while calculat-

ing, it is necessary to stay with the

e m——— e ————————— | metric system. If you measure any-
! T=N-[H-D'-Six 0.01] : thing in inches, the resu!t should be
1 +298 ] converted to the metric system.
R ittt et L L — —
Where:
T= |19=
mm
N = S =
mm
H =
H, D’ and S are dimensional variations in a
unit of 1/100 mm against each standard value.

SPD127

2. Assemble Dummy shaft on rear
bearing inner race, and fit it into
carriei.

SPDOSS

3. Attach Height Gauge to carrier.

Using a feeler gauge, measure the
clearance between the height gauge tip
and the dummy shaft face.

PD-14

ST31942000

SPDO61

4, Substitute these values into the
equation to calculate the thickness
of the washer.

-1f values signifying H, D" and 'S are
not given, regard them as zero and
calculate.

After assembly, check to see that
tooth contact is correct. If not,
readjust.



PROPELLER SHAFT & DIFFERENTIAL CARRIER — Differential Carrier (Final drive) —Model : H1658—

Example:.
N=0.35
H=-4
= _3
$=0
T=N-[(H-D"-8)x001]
+298
=035-1({ (f4) —(-3)-0}
x0.01] +2.98
(1) H oeemeoerenns (=)
S ) LR —-3)
-1
=8 -0
-1
(2) -1
. x 0.01
—0.01
(3) I . 0.35
—(—0.01)
0.36
@ 036
1298
334
T=3.34

FINAL VERIFICATION

1. Check backlash of ring gear with a
dial indicator.

Backlash:
0.13-0.18mm
{0.0051 - 0.0071 in)

SPDO02

if backlash is too small, decrease
thickness of teft shim and increase
thickness of right shim by the same
amount.

If backlash is too great, reverse the
above procedure.

Never add or remove from the total
amount of shims or bearing preload
will be changed.

5. Select the proper washer (Refer
to 8:.D.S.).

If you cannot find the desired
thickness of washer, use washer so that
thickness is the ciosest to the calcu-
late value.

Example:

Calculated value ... T =3.34 mm
. Used washer ... T=3.33 mm

SPDO66

2. Check side bearing preload.

Hook the tip of a spring balancer
on a ring gear bolt.

Check the preload by measuring the
rotating resistance in a backlash.

Preload:
(At ring gear bolt)
14.7-265N
{1.5-2.7 kg,
3.3-6.0Mb)

SPDO67

If preload is too great, remove the
same amount of shims to each side.

If preload is too small, add the
same arount of shims to each side.

Never add or remove different
amount of shims te each side or ring
gear backlash will be changed.

SPDO3Y

3. Check runout of ring gea} with a
dial indicator.

Runout limit:
0.04 mm (0.0016 in}

SPDOG3 |

If backlash varies excessively in dif-
ferent places, the variance may have
resulted from foreign -matter caught
between the ring gear and the differ-
ential case.

If the backlash varies greatly when
the runout of the ring gear is within a
specified range, the hypoid gear set or
differential case should be replaced.

4. Finally, check for tooth contact
pattern.. '

Refer to TOOTH CONTACT.

Usually the pattern will be correct
if you have calculated the shims
correctly and the backlash is correct.

However, in extremely rare cases
you will have to use trial-and-error
processes until you get a good tooth
contact pattern.

‘ The tooth pattemn is the best
indication of how well a differential
has been set up.

PD-15



SemoeDataandSoecrf’canans-PROPELLER SHAFT & DIFFERENTIAL CARRIER

@ Dlﬂerermal carrier fixing bolt

SPDOOS

5. Install the differential carrier in

the car.

Gasket should be replaced by new
SPD123

(S

1.1 liters

?/////M

one each time the differential carrier is

SERVICE DATA AND SPECIFICATIONS
DIFFERENTIAL CARRIER

PROPELLER SHAFT
GENERAL SPECIFICATIONS

Unit: mm (in)

GENERAL SPECIFICATIONS

Gear oil capacity:

removed.

Then fill with gear oil, referring to 25-34 N-m
Recommended Lubricants (Section {2.5- 3.5 kg-m,
MA). 18 - 25 ft-Ib)

Drain and filler plugs
59 - 98 N-m
(6 - 10 kg-m,
43 - 72 ftdb)

(2-3/8 US pt, 2 Imp pt)

Model 3S63A Model H165B
- Number of joints - ! Rigid axle suspension
T
- — ' vpe {Banjo type)
Coupling method with transmission Sleeve type
- S = Ring gear pitch diameter mm (in) 165 (6.50)
Distance between yokes 63 (2.48)
Gear ratio 3.700
Type of journal bearing Shell type
{Non-Disassembly type) Number of teeth {Ring gear/drive pinion) 372110
Shaft length 15t 320 (12.60) il capacity £ {US pt, Imp pt} 1.1(2:3/8, 2)
{Spider to spider) 2nd 730 (28.74)
: SERVICE DATA
1st 75.0 {2.953)
Shaft outer diameter Drive pinion bearing adjusting method Collapsible spacer
' Znd . 50.8 (2.000) .
Drive pinion preload (with front oil seal} 07-10
N-m (kg-em, in-lb} | (7 -10,86.1-8.7}
‘Side bearing adjusting method ' Shim =
SERVICE DATA Unit: mm {in) i methe _Shim
Drive pinion to ring gear 0.13-0.18

Propeller shaft runout limit 0.6 {0.024)
TIGHTENING TORQUE
Unit N'm kg-m ftdb
Flange yoke to com- 2432 24-33 | 17.24

panion flange

Center bearing locking hut

Flange nist'type - 245-294 | 25.30 | 181-217

- \Nutand washer typs | 196-235 | 20-24 | 145-174
Center bearing support

to bracket 88-1138 09-12 65-8.7
Center bearing brackst | 26-39 | 25-40 19-29

to body

N {ikg, Ib}

mm {in) (0.0051 - 0.0071}
Backtash Side gear to pinion mate gear
(Clearance between side gear (00%;3 gﬁg_’g)
to differential case} mm (in)
‘Ring gear runouit limit mm {in) 0.04 (0.0016}
Side bearing preload (at ring gear bolt) 14.7-26.5

(15-27,33-6.0)

Side bearing adjusting shim

Thickness mm.(in) Part No.
0.05 (0.0020) 38453 - 28500
0.07 (0.0028) 38454 - 28500
0.10 (0.0039) 38455 - 28500
0.20 (0.0079) 38456 - 28500
0.50 (0.0197) 38457 - 28500

PD-16




PROPELLER SHAFT & DIFFERENTIAL CARRIER-—:Trouble Diagnoses and Corrections

Pinion helght adjusting washer Side gear thrust washer =~ ' ‘..~ )
Thickness mm [in} ' Part No. ' Thickness mm {in} Part No. *
3.09 (0.1217) 33154.U1500 . . | . " 0.785 (0.0308) _ 38424-04101
3.12 (0.1228) 38164-U1607 .- ‘ 0.835 (0.0329} | .  3842a. 0800,0;;"’.1.
3.15 {0.1240) 38154-U1502 . 0.885 (0.0348) - |- - 3842408001 -
3.18 (0.1252) Av33154-u1503 1 035 (0.0407) 18424 08002
"3.21 (0.1264) 38154.U1504 008 cna
3,24 {0.3276) 38154-U1505 1.185 (0.0467) - 3 - 0BOO3 .4, -1
3.27 (0.1287) 38154-U1506 ;
3.30 (0.1299) 38154-U1507 TIGHTENING TORQUE
38154-U1508 —
3.33 (0.1311) 8164-U o - - —
3.36 (0.1323) 38154-U1509 .
3.39 (0.1335} 38154-U1510 Drive pinion nut 137-294 | 14-30 101 -217
3.42 (0.1346) 38154-U1511 -
. ) Ring gear bolt 78 -98 8-10 68 -72
3.45 (0.1368) 38154-U1612 e2
3.48 (0.1370) 38154-U1513 Side bearing cap bolt ‘49159 5-6 36 -43
. 38154.U15 p
351 (0.1382) 14 Drain and filler plugs 5998 . 6-10 43-72
3.54 (0.1394) 38154.U1515 7
357 (0.1406) 38154-U1516 Companion flange to | 4 35" | 24.33 | 17-24
3.60 (0.1417) 38154-U1517 propeller shaft .
3.63 (0.1429] 38154-U1518 Differential carrier 1o 2534 25.35 | 18.25
3.66 (0.1441) 38154-U1519 rear axle case _ =

[l

TROUBLE 'DIAGNOSES AND CORhECTIONS
PROPELLER SHAFT

Condition

Probable cause

Corrective action

Vibration during at

Worn or damaged journal bearing.

- .Replace propeller shaft ass_ernbly.

medium or high speed. | yjnpalance due to bent or dented propeller - | - Replace propeller shaft assembly.
shaft. ] L
Loose propelle‘l: shaft installation. .. 'Retighten...‘ y
Worn transmission rear extension bushing.. Replace. ., . .3
Damaged center bearing. |, Replace. . ¢
i Undercoating .or mud on.the shaft causing | Cleanupshaft. . l
unbalance. ) . - : T
Balance weights missing. " *Replace propeller’shaft assembly et
Knocking sound during | Worn or damagéd journal. « Replace propeller. ;llaft assembly.

starting or noise
during coasting on

Worn sleeve yoke and mainshaft spline.

Loose propeller shaft installation. '

-- Replace propeller shaft assembly.

Retighten.

propeller shaft. ) .
Loose joint instailation. Replace propeller shaft assembly.
‘Ddmaged center bearing or insulator: ‘Replace center bearing. . i

. | Loose or missing bolts at ‘center- bearing .|  Replace or tighten bolts. .

bracket to.body. . : do s PR

Scraping noise. Dust cover on sleeve .yoke rubbing on ‘ Straighten out dust cover to remove inter-
transmission rear extension. ference. -

Whine or whistle. Damaged. center bearing. .| *. Replace center bcaﬂﬁ_g.




Trouble D:agnamandComectmns— PROPELLER SHAFT & DIFFERENTIAL CARRIER

DIFFERENTIAI. CARRIER

When a differential carrier is sus-
pected of being noisy, it is advisable to
make a thorough test to determine
whether the noise originates in the

tires, road surface, exhaust, universal
joint, propeller shaft, wheel bearings,
engine, transmission, or differential
carrier. Noise which originates in other

places cannot be corrected by adjust-
ment or replacement of parts in dif-
ferential carrier.

Condition

Probable cause

Corrective action

Noise on drive, coast
and float.

Shortage of oil.

Incorrect tooth contact between ring gear
and drive pinion.

Incorrect backlash between ring gear and
drive pinion.

Seized up or damaged ring gear and drive
pinion. -

Seized up, damaged or broken drive pinion
bearing.

Seized up, damaged or broken side bearing.
Loose clamp bolts or nuts holding ring gear,
bearing cap, etc.

Supply gear oil. Rebuild gear carrier if

necessary.

" Adjust tooth contact or replace the hypoid

.gear set.

Adjust backlash or replace the hypoid gear
set if necessary.

Replace the hypoid gear set.
Replace the pinion bearing and faulty parts.
Replace the side bearing and faulty parts.

Clamp them to specified torque, and replage
faulty parts.

Noise on tum.

Seized up, damaged or broken side gear and
pinion mate gear,

Seized up, damaged or broken side gear and
pinion mate gear thrust washers.

Replace faulty parts.

Replace faulty parts.

Pinion mate gears too tight on their shaft. Replace faulty parts.
Knocking sound Excessive backlash.
during starting or gear Incorrect backlash ring gear-to-drive Adjust backlash.

shifting.

pinion or side gear-to-pinion mate gear.

Wom gears or case.

Worn rear axle shaft and side gear spline,
Pinion bearing under preload.

Loose drive pinion nut.

* - Loose-bolts and nuts, such as ring géar bolts. -

Replace worn parts.

Replace wom parts.

Adjust preload.

Replace or tighten bolt.

Replace faulty parts or tighten: bolts.

Seizure or breakage.

Shortage of oil or use of unsuitable oil.

Excessively small backlash.
Incorrect adjustment of bearings or gears

Severe service due to an excessive loading,
improper use of clutch

Loose bolts and nuts, such as ring gear bolts.

Replace faulty parts and use recommended
gear oil,

Adjust backlash and replace as required.
Replace faulty parts.
Replace faulty parts.

Replace faulty parts or tighten bolts.

Oil leakage.

Worn-out, damaged or improperly driven
front oil seal, or bruised, dented or abnor-
mally worn slide face of companion flange.

Damaged gasket.
Loose filler or drain plug.
Clogged or-damaged breather.

Replace damaged oil seal. Repair flange with
sandpaper or replace if necessary.

Replace.
Tighten.
Repair or replace,

PD-18



PROPELLER SHAFT & DIFFERENTIAL CARRIER — Special Service Tools

SPECIAL SERVICE TOOLS

Tool number

(Kent-Moore No.) Tool name
ST05015000 Engine stand
(J26023)
(® ST05011000 Engine stand

(126023-2)
() ST05012000 Base

(126023-1)

ST06360001 Diff, attachment
(-)
S$T30035000 Drive pinion rear bearing inner race
(J25733) puller set
(D ST30031000 Puller

(125733-1)
(2)ST30032000 Base

(J25733-2)
$T30611000 Drive pinion bearing outer race
(J25742-1) drift bar -
ST30613000 Drive pinton rear bearing outer
(J25742-3) race drift -

Ny

ST30701000 Drive pinion front bearing outer
(125742-2) race drift ' @
ST3114S000 Drive pinion setting gauge set-
(See J25269-01)
(1 ST31141000 Height gauge
(@ ST31942000 Dummy shaft

PD-19



Special Service Tools - PROPELLER SHAFT & DIFFERENTIAL CARRIER

Tool number Tool name

{Kent-Moore No.)

ST31275000 Preload gauge .

(See 125765) @ﬁ;ﬁﬁ@
® GG91030000 Torque wrench

(2 HT62900000 Socket adapter (1/27)

HT 62940000 Socket adapter (3/8") @ @

© W

ST31530000 Drive pinion flange wrench

(J25774)

ST32501000 Weight block

(325407-3)

ST33051001 Diff. side bearing puller '

(-) ) :

ST33052000 Adapter

(325797-1) @
ST33400001 0il seal fitting tool
- (126082) .. ‘oa - - - -

ST33741000 Master gauge

(See J25407-1) [18.5 mm (0.728 in)] 8

KV31100300 Solid punch

(-)

KV38102100 Diff. side bearing drift

(325803)

PD-20x
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Front Axle and Front Suspension — FRONT AXLE & FRONT SUSPENSION

'FRONT AXLE AND FRONT SUSPENSION

Wheel alignment
e Camber, caster and kingpin are preset at
factory and cannot be adjusted.
e The car requiresonly toe-in and car
posture adjustments. .
Toe-in 0-2 mm (0-0.08 in)
[0° 10 0°12')

Refer to section MA for Wheel Alignment.

@ 25-34 =
(2.5-3.5,18-25) & o ® 59- 74
R (6.0-7.5,43 - 54)
) A Strut mounting
——1 insulato
A= '
/> ==
o . - Dust cover
g @ 16-21 =2
% (1.6-2.1,12-15) S B2
\wb @) Coit spring
% ® 62-75 =57
Z (6.3-17.6, 46 - 55) S
~, trut assembly
Suspension crossmember
Stabilizer bar
Ball joint

@ 50-60
(5.1-6.1,37-44)

@ 78-98
(8-10, 58 - 72)

Wheel bearing

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

o Axial play: 0 mm (0 in)

¢ Preload (As measured at wheel bolt) with used parts

20-7.8N{0.2-0.8kg, 04-1.81b)

¢ When measuring bearing preload, do not include

“dragging” resistance with brake pads.

Refet to Section MA for Adjusting Wheel Bearing Pretoad.

FA-2

Tension rod bracket

@ 31-42
(3.2-4.3,23-31)
To body frame

@ : Nm (kg-m, ftdb)

SFA119



FRONT AXLE & FRONT SUSPENSION - Front Axle

FRONT AXLE '

Outer wheel bearing @

Rotor
- Wheel hub (MG inner side)
+— Washer
Wheel bearing nut
 Adjust wheel bearing preload. .
Hub cap Refer to Section MA for © :Nm (kg-m, ft-b} .
(@AQ) inner side)  Adjusting Wheel Bearing Preload. (M : Multi-purpose grease point

Greaze zeal @

Inner wheel bearing

Baffle plate

/\/Q“q
(T} 38-52(3.9-5.3,28-38)

To rotor and hub

SFA120

REMOVAL

1. Block rear wheels with chocks
and raise front of car, and then sup-
port it with safety stands. Refer to
Section Gl for Lifting Points and
Towing. ’

2. Remove wheel and tire assembly.
3. Remove caliper assembly. Refer
to Section BR for removal.

“SFA121

CAUTION:
Make sure bhrake hose is secured and
not twisted.

4. Work off hub cap. CAUTION

Be careful not to drop wheel bearing.

Screwdriver

7. Separate outside wheel bearing
inner race and washer. ‘
8. Separate brake rotor and hub.

SFA122

5. Pry off cotter pin; take out
adjusting cap and wheel bearing nut.
Cotter pin must not be reused.

6. Remove wheel hub with disc
brake rotor,

9. Remove inside wheel bearing
- outer race, grease seal and outside
outer race. '

CAUTION

Be careful not to drop wheel héaring‘.

Grease seal must not be reused.

FA-3



Front Axie — FRONT. AXLE & FRONT SUSPENSION

N

|~ KV40102150

/SFA124

MBO: Multi-purpose
grease point

SFA126

INSPECTION

Thoroughly clean bearing and each
part and dry with compressed air.

Wheel boaring

When race, cage or roller sufaces
make noise or are cracked, pitted,
worn, rough, or out-of-round, replace
bearing assembly.

Wheel hub

Check wheel hub for cracks by
means of magnetic flaw detecting or
dyeing test; replace if necessary.

Knuckle spindle

Alzo check wheel hub; replace if
cracked or damaged. When thread is
damaged, replace strut agsembly,

Grease seal

If grease leakage is detected during
removal, replace -grease seal.

Replace grease seal at every disas-
sembly even if it appears good.

INSTALLATION

Install front axle in the reverse
order of removal as follows:
1. Install bearing outer race with
Tool until it seats in hub.

FA4

2. Pack hub and hub cap with re-
commended multi-purpose grease..

Coat O-ring with recommended
multi-purpose grease.

5. Fix brake rotor to hub.

O1ing

I

: Multipurpose
grease point

o

@) 38-52N-m
{3.9 - 5.3 kg-m, 28 - 38 f1-1b)

SFA125

3. Coat each bearing with recom-

mended multipurpose grease.

4. Place inner bearing in hub and
install a new grease seal, coating seal-
ing lips with recommended multi-pur-
pose grease.

SFA127

6. Sparingly apply recommended
multi-purpose grease to each part.
o Threaded portion of spindle.
¢ Bearing washer to bearing contact-
ing face.
7. Put hub assembly on spindle and
then ingtall washer and wheel bearing
nut. -
8. Adjust wheel bearing preload.
Refer to Section MA for adjust-
ment. . .
3. Install hub cap with O-ring on
hub. ‘
10. Install brake caliper assembly.
Refer to Section BR for installa-
tion.
11. Installi wheel and tire.
@: 78-98 N-m
(8.0 - 10.0 kg-m,
58 - 72 ft-1b)



FRONT AXLE & FRONT SUSPENSION — Front Suspension

FRONT SUSPENSION

@ 44-54

45-5.5, 33‘?

Tension rod bracket

@ 31-42
o (32-43,
23-31)

@ :

N-m (kg-m, ft-Ib)

Crossmember assembly

@ 59-74
Stabilizer bar Cf‘ (6.0-7.5,43 - 54)
o— @ 25-34
* (2.5-3.5, 18- 25)
) ® 50-60 To body
( (5.1-6.1,
é 37-44)
Spring and
é strut assembly
@ 54-98
(5.5-10.0,
40-12)-® o
Transverse link $ @ 7/
a g
@16-21 @ 8—® 72-97
(16-2 o (7.3-99,53-72)

12-15)

@ 31-42 Ball joint assembly
(3.2-4.3,

23-31)

@ 50-60
(5.1-6.1,

37-449) SFA128

SPRING AND STRUT ASSEMBLY

M

@ 59-714
. 6.0-1.5,
s e gt Gland packing ¢ @ 25-34
r trut packing ki ) h/é (2.5-3.5,
O-ring & 18 - 25)
Piston rod

Guide bushing

éﬁ Mounting insulator

(Shock - Lock nut Moummg bearing
-, | absorber kit {wnh dust seal)
- . Washer @Spﬂng upper seat
Inner cylinder %—Bound bumper rubber
Strut kit Strut outer casing D, .
E BDust cover
Wheel bearing nut\i\'_o\
Spring
Adjusting cap 1 D
Cotter in—/”"—.//J 73
’ 25
6254
o 3
@ : N-m (kg-m, ftdb)

Service parts: Strut packing kit, Shock absorber kit, Strut kit.

SFA129

FA-5



Front Suspension — FRONT AXLE & FRONT SUSPENSION

REMOVAL AND
INSTALLATION

1. Block rear wheels with chocks and
raise front of car, and then support it
with safety stands, Refer to Section
Gl for Lifting Points and Towing.

2. Remove wheel and tire assembly,
3. Remove brake tube and caliper.
Refer to Front Disc Brake (Section
BR).

4. Remove wheel hub and wheel
bearing, if necessary.

5. Separate knuckle arm from strut
lower end.

- SFA130

6. Support strut assembly with a
suitable stand.
7. Remove strut upper end.

. n
SFAITDY

8. Draw out strut assembly from car.

9. Install strut and spring assembly
in reverse order of removal.

CAUTION:
Make sure brake hose is secured and
not twisted.

e ‘When installing steering  knuckle
am to the strut assembly, apply
suitable sealing material to portion
indicated in figure.

FA-6

Apply sealing material

SFA132

(@ : Strut to hoodledge
25-34 N'm
(25 - 3.5 kg-m,
18 - 25 ft-1b)

Strut to knuckle arm

72-97 N'm
{7.3-9.9 kg-m,
53 - 72 ft-Ib)

DISASSEMBLY

When disassembling strut assembly,
extra caution should be exercised
to prevent dirt and dust from entering
strut.

1. Set up Tools on strut assembly.

Compress spring just for enough to
permit turning of strut mounting in-
sulator by hand.

.8T35652001
. SFA133

2. Remove lock nut from top of
piston rod. .

(C
AN

.o
f
\

SFA134 |

Separate following parts:
¢ Strut mounting insulator
e Strut mounting bearing

Dust seal

Spring upper seat
Bound bumper rubber
Coil spring

Dust cover

CAUTION:
Pay sattention nat to damage piston
rod.

3. Remove gland packing with Yool.
Retract piston rod by pushing it
down until it bottoms.

KA _-ST35500001

KV438100301

FA209

4. Remove O-ring from top of outer
casing and draw out guide bushing.

SFA135

5. Li_ft_ out piston rod together with
cylinder. ' ‘

Piston rod, piston. rod guids, inner
cylinder and bottom valve are adjusted
to provide precision mating surfaces
and should be handled as a matched
it.

FA275




FRONT AXLE & FRONT SUSPENSION _ Front Suspension

6. Drain fluid thoroughly from inner
cylinder and outer casing.

Guide bushiné

ey

This operation is very important
since performance of strut varies with
amount of fluid filled within strut.

INSPECTION

e Wash all- parts, except for nonme-
tallic parts, clean with suitable sol-
vent and dry with compressed air.

e Blow dirt and dust off of non-
metallic parts using compressed air.

a. Oil oozing out at and around gland
packing does not call for strut
maintenance. If oil leaks past spring
seat, check piston rod and gland
packing to correct the cause of
problem. If oil leakage occurs on
welded portion of outer strut
casing, replace strut assembly.

b. If shock absorber itself.is malfunc-
tioning, replace as shock absorber
kit {including pistion rod, cylinder,
bottom valve and guide bushing).

Gland packing, O-ring and
fluid

Replace with new gland packing
and Q-ring or replace with fresh fluid
whenever strut is disassembled.

Inner cylinder and
outer casing

e Inspect inner cylinder and outer
casing for cracks, deformation or
‘other damage. As for inner cylin-
der, replace shock absorber kit. As
for outer casing, replace strut
assembly.

Inner diameter:
Inner cylinder
30.02 - 30.10 mm
{1.1819 - 1.1850 in}

SFA136

Maximum runout:
Inner cylinder
Less than 0.2 mm (0.008 in}

SFA137

Piston rod

e Inspect piston -rod for cracks
deformation or other damage. Re-
place shock absorber kit.

e Inspect threads for cracks or other
damage. Replace shock absorber
kit.

Rod diameter:
19.965 - 19.975 mm
{0.7860 - 0.7864 in)
Maximum runout:
Less than 0.1 mm {0.004 in)

Piston rod

Micrometer

SFA138

Strut mounting insulator

Replace if cemented rubber-to-
metal portion are melted or cracked.
Rubber parts should also be replaced,
if deteriorated.

Strut mounting bearing

Replace if inspéction reveals ab-
normal noise or excessive rattle in
axial direction.

ASSEMBLY

Before assembly, clean away all dirt

to prevent any possible entry of dirt
into strut assembly. ’

1. TInstall strut assembly on Tool
KVv48100301.

2. Install piston rod and inner
cylinder (shock absorber kit).

A 4

Piston rod

Inner cylinder

SFA139

3. Pour correct amount of fluid.
Use “NISSAN GENUINE STRUT
FLUID" or equivalent.

Capacity:
3256 mft
{11.0 US floz, 11.4 Imp fl oz}

FA-7



Front Suspension — FRONT AXLE & FRONT SUSPENSION

4. Place guide bushing.

SFA140

7. Tighten gland packing.

ST35500001

@o8. 118 N'm
{10- 12 kg-m,
72 - 87 fi-th)

5. Lubricate sealing lip of gland

packing.

SFA141

6. Install gland packing using Tool.

Bs careful not to damage sealing

lip.

D

0.tm
(0.3 ft}

108 (11,80) } {

98 (10,72)

88 (9,65).

78 (8,58)E"

69 (7,51

59 (6,43)

C: Value read on fhe torque wrench

N-m (kg-m, ft-1b) 0.3 04 0.5 O.Gm
SFA144 1oy a3 20

¥

- —~§T35530000 .

SFA142

L: Effective length of torque wrench (ft),

8. Remove from Tool
KV48100301.
9. After the above steps have been
completed, air should be removed
from shock absorber system.

Repeat above procedures several
times so that air will be bled out from

strut thoroughly as shown.

strut

FA-8

A

P
/]

FA280

"~ 10. Reinstall

strut -on Tool
KV48100301.

11. Compress coil spring using Tool.

HT71730000

SFA145:

12. Set up coil spring with Tool
HT71730000 on spring lower seat of
strut, o

13. Lubricate parts indicated in
figure.

SFA148




FRONT AXLE & FRONT SUSPENSION - Front Suspension

14. Mount following part as shown in
figure. ' :

@ Lock nut

Mounting insulator
S

Bearing (With dust seal)

Spring seat '
' Bound bumper rubber
Dust cover ‘

SFA147

S5FA149

¢ Install bound bumper rubber in
place to prevent piston rod from
* falling by its own weight.
e Install mounting bearing so that it
points in correct direction.
15. Tighten new piston rod self-lock-
ing nut. ' '

-

3 59-74 N'm
(6.0 - 7.5 kg-m,
43:54 fiib)

'SFA148

S
' . V.

16. Remove Tool HT71730000 on
strut assembly. Lo '

Aftor - placing spring . in position
between upper and lower spring seats,
release compressor gradually.

[
Place spring in position.
Spring installation

TENSION ROD AND STABILIZER BAR

Stabilizer bar

Stabilizer bracket

1- @ 31-42
(3.2-4.3, 23 -41) ®&— @ 50-60
- To tension rod bracket (5.1-6.1,
37 - 44)

0909
@ 44-54
(4.5-5.5, /
33 -40) _

Tension rod
To tension rod

~_ | |
L
§>\f{3 -

bracket Transverse link
@ 16-21 & :
(1.6-2.1, &

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

12-15——@&

SFA150

e Remove under cover,
o Set load of car.
e If correctly installed; white mark .

e When installing a bushing, do not

painted. on stabilizer bushing seat

can be seen from both sides of car.
o . Always install the stabilizer which
Tension rod

has the whitc_ mark on it on the left
transverse link. -

allow it to project beyond the sur-
face area of the washer.

/SFA‘I 51

e Do not allow the bushings and

washers to come in contact with
grease, oil, soapy water, etc.

FA-9
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Front Suspension - FRONT AXLE & FRONT SUSPENSION

White mark

(Left side
only) 7

White mark
(Both sides)
SFA152 Stabilizer position

4 Collar
5 Bushing

1 Thrust washer
2 Tension rod bracket
3 Tensionrod

TRANSVERSE LINK
AND LOWER
BALL JOINT

SFA154

REMOVAL AND
INSTALLATION

1. Block rear wheels with chocks,
and- raise front-of car, and then sup-
port it with safety stands. Refer to
Section Gl for Llifting Points and
Towing.

2. Remove wheel and tire assembly.
3. Separate knuckle arm to side rod
using Tool.

FA:-10

4. Separate

strut lower end to
knuckle arm. :

5. Remove following parts from
transverse link.

¢ Balljoint

e Stabilizer

e Tension rod

SFA157

6. Remove link from

crossmember,

transverse

7. Separate following parts,

e Ball joint to knuckle arm using
press.

e Link bushing to transverse link
using Set Tool ST36720000.

?—__

SFA159

o When

8. Instal! transverse link and lower
ball joint-in the reverse order of re-
moval, noting the following:

installing transverse link
spindle, insert it from rear side of

" suspénsion crossmember.

e To install trensverse link first
temporarily tightsn nuts securing
transverse link spindle which con-
nacts transverse link to suspension
crossmember.

e Final tightsning should be carried
out at curb weight with tires on
ground. )

® Make sure mating surface of bush-
ing is clean and free from oil and
grease.

@ Install transverse link bushing using
st Tool ST36720000.

“@): Knuckle arm to strut assembly

72-97Nm . A
(7.3-9.9 kg-m,
53 - 72 ft-ib)



FRONT AXLE & FRONT SUSPENSION - Front Suspension

Ball joint to knuckle arm
97 - 120 N'-m
{9.8-12.2 kg-m,

71 - 88 ft-lb)

Ball joint to transverse link
50 - 60 N-m
(5.1 -6.1 kg-m,

37 - 44 ft-b)

Transverse link to crossmember

62 -75 N-m
{6.3-7.6 kg-m,
46 - 55 ft-Ib)

INSPECTION

Transverse link

e Check for signs of cracks, distor-
tion or other damage. Replace if

" any of above conditions are beyond
repair.

e If rubber bushing shows evidence of
cracking, replace with a new one.

Ball joint
e Ball joint is assembled at the

factory and cannot be disassembl-

ed. Check ball stud turning torque
with nut in place on ball stud.

If excessively higher or lower than
_specifications and ball joint is pro-
perly lubricated, replace.

Turning torque:

New parts

- 3.9-98Nm
{40 - 100 kg-cm,
35- 87 in-Ib)

Used parts
2.0-7.8N-m
{20 - 80 kg-cm,
17 - 69 in-tb)

2. Check conditional dust cover. If
found to be cracked excessively
beyond use, replace ball joint with a
new one. '

3. Lubricate ball joint with recom-
mended multi-purpose grease regular-

ly.

To lubricate, remove plug and
install grease nipple in its place.

Pump grease slowly until old grease
is completely forced out. After greas-
ing, reinstall plug,

When a high-pressure grease gun is
used, operate the grease gun carefully
so that grease is injected sfowly and
new grease does not come out from
the clamp portion.

SUSPENSION
CROSSMEMBER

REMOVAL AND
INSTALLATION

1. Bléck rear wheels with chocks,
and raise front of car, and then sup-
port it with safety stands. Refer to
Section Gl for Lifting Points and
Towing.

2. Remove wheel and tire assembly.
3. Remove under cover,

link from

4. Remove transverse
crossmember. Refer to Transverse
Link and Lower Ball joint.

5. Separate suspension crossmember
from engine mounting insulator.

iy
L SFA161

6. Raise up engine.

Support weight of engine to remove
load from engine mounting.

7. Remove suspension crossmember
from body frame.

8. Install suspension crossmember in
reverse order of removal.

() : Crossmember to transverse link
62 -75 N.-m
(6.3 - 7.6 kg-m,
46 - 55 ft-ib)
Engine mounting insulator to
crossmember
31-42N-m
(3.2-43 kg-m,
23 -31 ft-Ib}
Crossmember to body frame
Bolt {Center)
31-42Nm
. {3.2-4.3 kg-m,
23 - 31 ft-lb)
Nut {Both sides)
60-72 N-m
{6.1-7.3 kg-m,
44 - 53 ft-Ib)

INSPECTION

Check suspension crossmember for
evidence of deformation or cracking; if
necessary, replace.

FA-11



Service Data and Specifications — FRONT .AXLE & FRONT SUSPENSION

SERVICE DATA AND SPECIFICATIONS

COIL SPRING WHEEL ALIGNMENT (Unladen *1)
Camber degree T 40 -50'
“Ttem Dimension |  Color Spring Caster degree 1%45° - 3%15'
dxDxL* [identification constant T - - °
Kingpin inctination  degree 7925 - 8%55°
12.2 x 130 .
Right| * 386 Cream 1, oo mm {in} 0-2(0-0.08)
{0480 x5.12| White 2 -n
| x 15201 : degres *2 a®-12
With power ixis
steering Front wheel Inside 33%.35% +3
123':; 130 Pink 17.16 N/mm turning angle
Lefe | X ink 1, (1.75 kg/mm, (Full turn) degree  Outside 27°.29% *3
'0.430 x512 Yallow 2 a98.0 Ibhn)
x 15.43) Front wheel Inside 20°
12.2 x 130 Toe-out o
H : ! t degree Qutside .18.7
W'::e"r“‘ x 386 Cream 1, o
g:-.ering (0.480 x5.12| White 2 *1: Tankful of fuel, radiator coolant and engine oil full.
» 15.20) Spare tire, jack, hand tools, mats in designed pasition.
*2: On both sides
*1dxDxL: Wire diameter [mm (in}] x Coil diameter [ram (in}] *3: On power steering models; .
x Free length [mm (in}} whee! turning foree (at circumference of steering whesl) of
98-147 N {10 - 15.kg, 22 - 33 Ib} with engine ot idle.
WHEEL BEARING
STRUT ASSEMBLY Wheel bearing axial ol 0')
- ] play mm {in)
Shock absorber type Hydraulic
N-m
Shock absorber fluid . ' 25-29
(kg-m,
me{US fl oz, Imp i 02) 325 (1.0, 11.4) | Wheel bearing nut o (2.5-3.0,18-22)
. . . 19.965 - 19.975 tightening torque
Piston rod diameter mm (in} -
{0.7860 - 0.7864) Return o gree 60°
angte
inner cylinder inner ) 30.02 - 30.10 - :
diameter  mm {in {1.1819 - 1,1850) with , X
new (ke 0.39-083
Stroke mm {in) 172 (6.77) v grease in-Igb) . (4.0-8.5,35-7.4)
- seal .
* | Expansion
Darnping force N {kg, Ib) 588 (60, 122) with L.
[at- 0.3 m (1.0t} — - used {kg-cm 0.10-0.44
sec] Cornpression Wheel greass | ‘ {(1.0-45,09-3.9)
N ikg, Ib) 343435, 77) bearing wal  ™B)
starting
torque With
new N 69-14.7
At grease (kg lb) 0.7-1.5,1.5-3.3)
wheel segl
hub
bolt With
STABILIZER BAR used N 20-78
o grease  (kg, Ib) (0.2-08.04-1.8)
| Bar diometer omim ] 19{0.75) ] seal

FA-12



FRONT AXLE & FRONT SUSPENSION — Service Data and Specifications

LOWER BALL JOINT Unit Nm | kgm feb
N-m ’ il .
New - 39-9.8 Ball joint -
parts oo {40 - 100, 35 - 87) —
in-lb) Bal! joint ta knuckle arm | 96 -120 9.8-12.2 76 - 88
Turning torque
N'm .. -
Used (gocrn 20-78 lB_aili joint to transverse 50 - 60 5.1-6.1 37.44
parts ’ (20 - 80, 17 - 69) - " L
in-lb}
Transverse link
’ T i . : i
ransverse link to 62-75 . | 63-7.6 | 46-55
crossmember <, .
Suspension crossmember .
TIGHTENING TORQUE Nut
Q Cross- (Both sides) 60-72 6.1-7.3 44 - 53
. member to
Unit N-m kg-m - |+ ft1b X , . . .
body frame -Bolt 31.42 | .32-43 | 23-3
Hub {Center) = ; :
Whee) hub nut 78 - 98 8-10 58 - 72 Engine mounting \
insulator to 31-42 32-43 23-N
Disc brake crossmember
1
Rotor.to hub 38 - 52 39-53 28-38 Tension rod
Strut Tension rod to tension | N - )
rod bracket 44 -54 45-556 33-40
Strut to hoodledge 25-34 25-35 18 - 25
Tension rod to
. ' . : . 50 - 60 5.1-6.1 37 -44
:l::On rod self-locking 59 .74 60-75 43.54 transverse link
Tension rod bracket to
31-.42 3.2-4. 23-3
Gland packing 98-118 | 100-12.0| 72-87 body frame 3
Strut to knuckle arm 72-97 7.3-99 53-72 Stabilizer bar
Caliper to strut 72-97 7.3-99 53-72 Stabilizer bar bracket to
tension rod bracket 31-42 3.2-43 23-Nn
Knuckle arm {or body frame} LR
Knuckle arm to side rod Connecting rod to trans- ot y : ' y
o b4 - 98 5.5-10.0 40-72 R . .
ball joint . verse link or stabilizer bar| . 1? 2 16 ?'1 12-1%

- FA-13



Trouble Diagnosesand Corrections ~ FRONT AXLE & FRONT SUSPENSION

TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

Vibration, shock and sl‘ummy of steering
wheel.

Yibration: Loose connection of each part
and wear of each part of linkage cause vibra-
tion of front wheels and, steering wheel
vibration. This is very noticeable when trav-
elling on rough road.

Shock: Wher the front wheels are travelling
on bumpy roads, the play of the steering
linkage is transmitted to the steering wheel.
This is especially noticeable when travelling
on rough road.

Shimmy: Abnormal vibration of the front
suspension system and the whole steering
linkage, which occurs at specific speeds.

Improper tire pressure.

Imbalance and deformation of road wheel.

Unevenly womn tire or insufficient tight-
ening of wheel nuts.

Improperly adjusted or wom front wheel
bearing,

. Faulty wheel alignment.

Womn transverse link bushings.

Insufficiently tightened steering gear hous-
ing.

Wear of steering finkage.

Wom suspension ball joint.

Excessive backlash due to improper adjust-
ment of the steering gear box.

Damaged idler arm,

Worn column bearing, weakened column
bearing spring, or loose clamp.

Malfunction of shock absorber (inside the
strut) or loose installation bolts.

Imbalance of car level.

Adjust.

Correct the imbal-
ance or replace,

Replace or tighten,
Adjust or tighten.

Adjust..
Replace.
Retighten.

Replace faulty parts,
Replace.
Adjust correctly.

Replace,
Replace or retighten.

Replace or retighten.

Correct the imbal-
ance,

Car pulls to right or left.

When driving with hands off the steering
wheel on a flat road, the car gently swerves
to right or left.

A faulty rear suspension may alo be the
cause of this problem and, merofora sea also
Section RA.

Improper tire pressure or insufficient tight-
ening of wheel nuts.

Difference in wear and tear of right and left
tire treads.

Incorrect adjustment or abrasion of front
wheel bearing.

Collapsed or twisted front spring.
Incorrect wheel alignment.
Incorrect brake adjustment (binding).

Wormn rubber bushings for transverse link and
tension rod.

Deformed steering linkage and transverse
link and tension rod.

Imbalance of car level.

Adjust or tighten.
Replace tires.
Adjust or replace.

Replace.
Adjust.
Adjust.
Replace.

Replace.

Correct the imbal-
ance.

FA-14



FRONT- AXLE & FRONT SUSPENSION - Trouble Diagnoses and Corrections

Condition Probable cause Corrective action
Instability of car. - Improper tire pressure. Adjust.
Worn rubber bushings for transverse link and Replace.
tension rod.
Incorrect wheel alignment. Adjust.
Worn or deformed steering linkage and Replace.
transverse link.
"Incorrect adjustment of steering gear. Adjust.
Deformed or unbalanced road wheel, Correct or replace.
Stiff steering wheel. Improper tire pressﬁre. " Adjust.
(Checking up procedure) " Insufficient lubricants or mixing impurities Replenish grease or

Jack up front wheels, detach the steering
gear arm and operate the steering wheel,
and;

If it is light, check steering linkage, and
suspension parts.

in steering gear box or excessively worn
steering linkage. -

Stiff or damaged suspension ball joint, or
lack of grease.

Worn or il{correctly adjusted wheel bearing.

replace the part.

Replace.

~ Replace or adjust,

If it is heavy, check steering gear and steer- Worn or damaged steering gear and bearing. Replace

ing column parts. Incorrectly adjusted steering gear. Adjust.
Deformed steering linkage. Replace.
Incorrect wheel alignment. Adjust.”

' Damaged strut mounting bearing. Replace.

Damaged or stiff piston or shock absorber Replace.
piston rod (in the strut). 3
Interference of steering column with turn Replace.
signal switch.

Excessive steering wheel play. Incorrectly adjusted steering gear housing. Adjust.
Worn steering linkage. Replace.
Improperly fitted gear housing. Retighten.
Incorrectly adjusted wheel beaning. Adjust.
Worn transverse link and tension rod bush- Replace.
ings.

Noises. Improper tire pressure. Adjust.
Insufficient lubricating oil and grease for Replenish  lubrica-

suspension ball joint and steering linkage, or -

their breakage.

Loose steering gear bolts, linkage and sus-
pension parts.

Faulty shock absorber (inside the strut).
Faulty wheel bearing.

Worn steering linkage and steering gear.
Worn transverse link and tension rod bush-
ings.

Broken or collapsed coil spring.

ting oil and grease,
or replace.

Retighten.

Replace.
Replace.
Replace.
Replace.

Replace.
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Trouble Diagnoses and Corrections ~ FRONT, AXLE -& FRONT SUSPENSION.

Condition Probable cause Corrective action

Loose stabilizer bar installation bolts and Retighten.

nuts,

Loose strut to hoodledge installation nuts. Retighten.

Grating tire noise. - Improper tire pressure. Adjust,

Incorrect wheel alignment. Adjust.

Deformed knuckle spindle and suspension Replace.

linkage.

Jumping of disc wheel. Improper tire pressure. Adjust,
- & Imbalanced road wheels. Adjust.

Faulty shock absorber. Replace.

Faulty tire; Replace.

Deformed wheel rim. Replace.

Excessively or partially worn tire. | Improper tire pressure. ) Adjust.

Incorrect wheel alignment. Adjust.

Faulty wheel bearing. Replace.

Incorrect brake adjustment. Adjust.

Tires not rotated. Rotate tires at re-
commended inter-
vals.

Rough and improper driving manner, Drive more gently.
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FRONT AXLE & FRONT SUSPENSION - Special Service Tools

SPECIAL SERVICE TOOLS

Tool number
(Kent-Moore No.)

Tool name

KV401021S0 Bearing outer race drift set
(-)
() ST35325000 Drift bar
@ KV40102110 Drift (A)
@ KVv40102120 Drift (B)
@KV40102130 Screw (A)
®KV40102140 Screw (B)
®KV40102150 Screw (C)

)
Kv48100301 Strut and steering gear
(=) housing attachment
HT71730000 Coil spring compressor
(=)
ST35500001 Gland packing wrench
(125825)
ST35530000 Gland packing guide
(J25827)
HT72520000 Ball joint remover
(=)
$§T36720000 Transverse link
(J25847) bushing replacer
ST35652001 Clamp
()
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Rear Axie — REAR AXLE & REAR SUSPENSION

REAR AXLE

REAR AXLE
Oil seal
Install, using oil seal
drift KV40100300
Bearing coller
Instafled by a pressing
force of 29-49 kN
(3-5t,3.3-55US ton,
Rear axle case end shim - 3.0-49 Imp ton)
Thickness: 0.075 (0.0030) arin
0.150 (0.0059)
0:225 (0.0089)
0.300 (0.0118)

N

Breather cap— = -
—_—
) 59-98 Breather
(6.0 -10.0, 43 - 72) Filler phjj. !

) 59 - 98 (6.0 - 10.0,43 - 72)

SRAO013

Rear axte case end shim

@®22-26
(2.2-2.7, 16 - 20)
® fsa.'ﬁf, 58-72) Bearing
T - Axle case
L xAxlemaft
Ina Bearing collar
Beuig acer—— oap g Ol sl

Gap ''C™: 0-0.1(0-0.004)
Axte shaft
flange side

@: Nem (kg-m, ftdb)-
Unit: mm (in)

SRAO4

REAR AXLE ASSEMBLY
Removal and installation
1. Block front wheels. Place stands.

Support under differential carrier with
garage jack.

2. Remove stabilizer bar. Refer to
Stabilizer Bar for installation.

SRAQ17

3. Disconnect propelier shaft (Refer
to PD section for removal), brake
hydraulic line and parking brake cable.

CAUTION:
When removing or installing brake
tubes, use Tool GG94310000.

RA-2



REAR AXLE & REAR SUSPENSION _ Rear Axle

4. Disconnect shock absorber lower
end on each side.

When removing shock absorber low-
er end from bracket, squeeze shock
absorber and lift it out right above
to accommodate embossment inside
bracket.

7.

. e
5. Lower jack and remove coil spring
on each side. \

Je¥

SRAQ19

6. Raise jack to previous position.
Disconnect upper link and lower link
at axle case side.

Installation is in reverse order of
removal. '

Refer to Upper Link and Lower.

Link for installation of upper link and
lower link.

Inspection

Check axle case for yield, deforma-
tion or cracks and replace if necessary.

REAR AXLE SHAFT AND
WHEEL BEARING

Removal and disassembly

1. Block front wheels. Place stands.
Remove rear wheel.

2. Disconnect parking brake cable
and brake tube.

SAAQ24

3. Remove caliper and rotor. Re-
move nuts securing baffle plate.

SRAQD25

4. Draw out axle shaft.

Rear axle shaft
Kv40101000

§T36230000

SRA026

5. Remove oil seal.

SRAAQ27

RA-3



Rear Axte — REAR AXLE -& REAR SUSPENSION

6. Cut collar with cold chisel. Take
care not to damage axle shaft.

SRAQ2B

7. Remove wheel bearing and collar.

HT 72430000

RA492

Inspection

e Check axle shaft for straightness,
cracks, damage, wear or distortion.

e Check lip of oil seal for damage, de-
formation or wear,

e Check bearing for wear or damage.

Assembly and installation

1. Install bearing spacer with cham-
fer side facing axie shaft flange. Insert
wheel bearing with seal side facing axle
shaft flangs.

SRAN29

1 Balt
2 Rear axle shaft
3 Baffle plate

4 Adapter plate
5 Bearing spacer
6 Wheel bearing

RA-4

2. Press new bearing collar by a load
of 29 to 49 kN (3 to5ton.3.3t05.5
US ton, 3.0 to 4.9 Imp ton) tons.

Baffle plate — ST38210000

3. Install oil seal, packing cavity be-
tween sealing lips with recommended
multi-purpose grease.

SRAO031

4. Insert axle shaft into axle case
applying multi-purpose grease to the
outer periphery of bearing collar. Re-
move guide when distance “A” be-
tween axle flange and bearing is 70 to
90 mm (2.76 to 3.54 in).

A: 70 -90 mm
(2.76 - 354 in)

RAS60

Rear axle shaft

Rear axie shaft guide (ST37840000)
Rear axle case

QOil seal

B ke

5. Adjust gap “C” between wheel
bearing and axle tube end by sélecting
shim.

SRAQ30

Gap ncu:
Less than 0.1 mm {0.004 in)

Gap “C” T~
+ Shim thickness “'d”

AAS59

Rear axle case end shim:
Refer to $.D.S.

6. Measure end play of axle shaft.

Axial end play:
0.05 - 0.40 mm
(0.0020 - 0.0157 in}

() : Differential gear carrier fixing
nut
20 - 25 N-m
{2.0- 2.5 kg-m,
14 - 18 ft-Ib)
Oil drain and filler plug
59 - 98 N-m
(6.0 - 10.0 kg-m,
43 - 72 ft-lh)
Brake tube flare nut
15-18 N-m
(1.5- 1.8 kg-m,
11 - 13 ft-Ib}

Brake 3-way connector fixing bolt
17-20 N-m
(1.7 - 2,0 kg-m,

12 - 14 ft-ib)
Wheel nut

78 - 98 N-m
{8.0 - 10:0 kg:m,
58 - 72 ft-b)



REAR AXLE & REAR SUSPENSION — Rear Suspension

REAR SUSPENSION

FAR SUSPENSION &@ 15-20 (1.5 - 2.0, 11 - 14)

* .
Coil Spring @
[.D. color:
Purple & Yellow Shock absorber
i Upper link bolt
Upper link bolt I|
<®69-78 (7.0 - 8.0, 51 - 58) __]

WEOBEE

% Torque arrester

@® T I
¢ ® o : ®?6?3s€'8.51,
Upper link _}@ 3 PA. CDn 7 2.7-3.7)

' - @ 69-78(7.0-8.0,51-58) TS g
Lower link bushing _/@-@@ ‘D'& d = d \
- @ 69-78 i ol

-Replaceable
(7.0- 8.0, 51-58) //

Removed or installed

by a pressing force of )
39-69KN (4-7t, ; /__—"“‘~/{
4.4-7.7 US ton, -
3.9 - 6.9 Imp ton)
@ Lower link
? Lower link bolt
@ 69-78(7.0- 5.0, 51 - 58) Differ in length from upper link boit

Lower link bolt
Differ in length from upper link bolt

Metal fitting
: : —/:ﬁ T &— @ 16-21(1.6-2.1,12-15)
Rubber bushing g i

Rubber bushing

Stabilizer bracket
@ : N-m (kg‘mo ft']b)

@ 16-21(1.6-2.1,12-15)
SRAQ33I
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Rear Suspension - REAR AXLE & REAR SUSPENSION
Inspection

1. Check stabilizer bar for evidence
of deformation or cracks, replace if
necessary.

2. Check rubber parts to be sure

they are not deteriorated or cracked:
replace if necessary.

STABILIZER BAR
Removal

Remove stabifizer bar.

Installation

a. Install stabilizer bar, being careful
not to confuse right and left sides.

b. Install rubber bushing with metal
fitting on axle case side.

c. Install bolt attaching bushing so
thax bolt is inside the car.

e.“@\
Axle side

R

Metal fitting

-

2 X é\ @ 16-2
= s-21,
) @ g 12- 18)
V 1
rw i Rubber bushing
‘ &— @te-29

{(1.6-2.1,12-15)

* LH.

@: N'm (kg-m, fi-Ib}

SRAQ35

SHOCK ABSORBER

Removal and installation
1. Disconrect upper end.

@) 15-20 N'm
(1.5 - 2.0 kg-m, 11 - 14 ft-Ib}

Inspection

e Test shock absorber and compare
with specifications given in §.D.S.
Replace if necessary.

o Check for oil leakage and cracks.
Also, check shaft for bending.

e Inspect rubber bushings for dam-
age, cracks and deformation. Re-
place parts if necessary.

COIL SPRING

Removal and installation

1. Block front wheels. Place stands.
Support under differential carrier with

garage jack.

SRAQGIG

2. Disconnect shock absorber lower
end.

sRa0as U—1{7.0 -8.0 kg-m, 51 - 58 ft-Ib)

3. Lower jack slowly and remove
coil springs on each side.

In trunk/luggage room

SRAQ3?

2. Disconnect lower end and remove
shock absorber.

Squeeze shock absorber and. lift it
out right above to accommodate em-
bossment inside bracket.

)

SARAQ19

RA-6



REAR AXLE & REAR SUSPENSION = Rear Suspension

Inspection

Check coil spring for yield, defor-
mation or cracks.

Test spring and compare with speci-
fications given in 8.D.8.

Check all rubber parts for wear,
cracks; damage or deformation. Re-

place if necessary.

UPPER LINK AND LOWER
LINK

Removal

Remove upper link or lower link

alone by removing bolt on each end.

It is possible to remove one link

assembly alone from car.

Inspection

Check for signs of cracks, distor-
tion or other damage. Replace if
beyond repair.

Bushing replacement
(For lower link only)

If rubber bushing shows evidence of
cracks, replace it using Tool.

Upper link: bushing is secured by
adhesion and cannot be removed. Re-
place as an assembly as necessary,

CAUTION:

Do not tap end face of bushing direct-

ly with a hammer as deformation may
result in loose holt.

Removed or
installed by a
pressing force of
39-89 KN
{4-7¢t,4.4-
7.7 US ton,
3.9-6.9 Imp
ton)

KV40101420

KV401014
Bushing 10
Lower link

KV40101430

// .

SRAQ39

Installation

a. Securing bolts for use with lower
link differ in length from those for
upper link. If used wrong, securing
bolts cannot be. tightened securely.

"b. When installing upper link, install

one end of upper link on car body,
make sure that link is level, and
then tighten link securely. Next, in-
stall the other end of link on axle
side and securely tighten link while
tires are on ground.

¢. When installing lower link, securely
tighten link while tires are on
ground.

) : Shock absorber lower end

69-78 N'-m
(7.0 - 8.0 kg-m,
51 - 58 ft-Ib)

Upper tink fixing bolt and nut
69-78 N'-m
(7.0 - 8.0 kg-m,
51 - 58 ft-Ib)

Lower link fixing nut
69 -78 N-m
{7.0 - 8.0 kg-m,
51 - 58 ft-ib}
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Service Data and Specifications — REAR AXLE & REAR SUSPENSION

SERVICE DATA AND SPECIFICATIONS

GENERAL SPECIFICATIONS REAR AXLE
SHOCK ABSORBER Unit: mm {in) End play mm fin) 0.05 - 0.40 [0.0020 - 0.0157)
Maximum length *L"' 525 (2067} Thickness mm (in) Part number
Stroke 146 (5.75) 0.075 (0.0030) | 43036 H5000
Thickness of rear axie
case end shim 0.150 {0.0059) 43036 HH001
L 04.225 (0.0089) 43036 H5002
0.300 (0.0118) 43036 HS003
_ .\ .
! \\ ‘
SAAQ90
COIL SPRING
Wire diameter mm {in) 10.0 {0.394)
Coil diameter mm (in) 90 {3.54)
Free length mm (irl_l 362 (14.25) TIGHTENING TORQUE
Eftective turns 7.75 g -
- Unit N-m kg-m ft-lb
Spring constant -
N/mm {kg/mm, bfin) 1746 (1.78,99.7) Brake tubs flare nut 15.18 | 15-18 | 11-13
Identification color Brake caliper fixing bolt 38 -52 39-53 28 - 38
Baffle plate fixing nut 22-26 22-27 16 -20
Yellow Purple -
Propelter shaft to com-
panion flange connecting Refer to PD section,
nut
Whee! nut 78 -98 80-10.0 58 - 72
Drain and filler plugs 59 -938 6.0-10.0 43-72
SRAO40 - :
_ Differential carrier-to- 20 .25 20-25 14-18
axle case nut
Shock absorber upper 15-20 15-20 11-14
INSPECTION AND ADJUSTMENT eng
Shock absorber lower
SHOCK ABSORBER o 69-78 | 70-80 | 51.58
SHOCK ABSORBER DAMPING FORCE at 0.3 m {1.0 fthfs. Upper link fixing bolt 69 -78 70-80 51 -58
Expansion N (kg, ib) 490 - 686 (S0 - 70, 110 - 154) Upper link fixing nut 69 -78 7.0-80 51 -58
Compression N (kg, ib) 245 - 402 (25 - 41, 55 - 90) Lower link fixing nut 69 -78 70-80 51 .58

RA-8
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REAR AXLE & REAR SUSPENSION — Trouble Disgnoses and Corrections

TROUBLE DIAGNOSES AND CORRECTIONS

When rear axle and suspension is peller shaft, engine, transmission,

suspected of being noisy it is advis- wheel bearings or suspension.
able to make thorough test to deter-
mine whether the noise originates

in the tires, road surface, exhaust, pro-

Noise which originates in other
places cannot be corrected by adjust-
ment or replacement of parts in the

rear axle and rear suspension.

In case of oil leak, first check if
there is any damage or restriction in
breather.

Condition Probable cause

Corrective action

Noise (unusual sound) Loose whee! nuts.

One or more securing bolts loose.
Lack of lubricating oil or grease.
Faulty shock Epsorber.

Incorrect adjustment of rear axle shaft end
play.
_Damaged or worn wheel bearing.
Worn spline portion of rear axle shaft.
Loose journal, connections, etc.
Unbalance of wheel and tire.

Damage of the rubber parts such as link
bushing, shock absorber mounting bush-
ing.

Faulty propeller shaft journal.

Breakage of coil spring.

Tighten.

Tighten to specified torque.
Lubricate as required.
Replace.

Adjust.

Replace.

Replace if necessary.
Tighten to torque.
Balance.

Replace damaged parts.

Replace as a propeller shaft assembly.

Replace.

Instability in driving Loose wheel nuts. Tighten to sbeciﬁed torque.
This problem is also Darnaged rear link rubber bushings. Replace.
related to the front Worn shock absorber. Replace.
suspension. For trouble
diagnosis, also refer to Incorrect wheel alignment. Adjust.
the FA section. Spring wear. Replace.
0il leakage Damaged oil seal on rear axle shaft. Replace.

Oil leakage from the differential carrier.
Damaged grease seal of rear axle shaft.

Replace parts as required,

Replace.

RA-9



Special Service Tools— REAR AXLE & REAR SUSPENSION

' SPECIAL SERVICE TOOLS

Tool nurmnber Tool name
(Kent-Moore No.)
GG94310000 Flare nut torque wrench
(-)
KVv40101000 Rear axle stand
(J 25604-01)
ST36230000 Sliding hammer
(J 25840)
HT 72480000 Rear axle shaft bearing puller
{-)
ST38210000 Wheel bearing collar press stand
(J 25869-01)
Kv40100300 Rear axle ofl seal drift
(J 25405) ®) /
ST37840000 Rear axle shaft guide
() \\
&%
KV40101450 Link rubber bushing drift '
(=) @
® KV40101410 Drift
S
(@ KV40101420 Drift —
(-)
@ KV40101430 Base @
(-)
@ KV40101440 Ring (useless)
(-) [

RA-10



DATSUN 200SX  Model S110 Series

BRAKE SYSTEM

CONTENTS '

DESCRIPTION . .. ... ... ... ... .. . ... BR- 2 BRAKE BOOSTER .. ................. BR-14

SERVICEBRAKE . ... ... ... . ... ... .. BR- 3 PARKING BRAKE - - - - - .- ... ... ..... ‘BR-16
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MASTER CYLINDER .................. BR- 4 SERVICE DATA AND '
BRAKE HYDRAULIC LINE . ......... ... BR- 5 SPECIFICATIONS . . ... . . .. .. . .. .. BR-18
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Description —BRAKE SYSTEM

DESCRIPTION

3-way connector

4 g- ‘_"‘ d . ‘...
.-‘-.-— \ ! ' .-
Master cylinder 4
NF valve
Brake tube 1) - D
X .—\]
Brake hose Front disc brake

S8R001

The brake syétem is a hydraulically assist device which utilizes engine  with a mechanically operated parking

controlled, dual line type which intake manifold vacuum, brake mechanism.

operates independently on front and The NP valve is a pressure control The pad clearances of the front and

rear wheels, device for the rear brakes. rear brakes are automatically adjusted.
The brake -booster is a power The rear disc brake is equipped '

BR-2




BRAKE SYSTEM — Service Brake

BRAKE PEDAL

SERVICE BRAKE

Input rod

® 7.8-10.8(0.8- 1.

* Be sure to insert
from L.H. side.

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

e
LH. '%X
E-ring

Fulcrum pin RH.

@ 7.8-10.8
(0.8-1.1,

@ 78-10.8(0.8-1.1,5.8-8.0)

Input rod lock nut

1,5.8-8.0)

&\(ﬁ 13-18(1.3-1.8,9-13)

Return spring

Brake lamp switch

Lock nut
@ 12-15(1.2-1.5,.9-11)
Pedal stopper

. : Lubricating
point

SBR120

REMOVAL

1. Remove pedal bracket assembly
with brake pedal (M/T only).

2. Disconnect clevis from brake
pedal.

When removing clevis pin, be' careful
not to damage clip of the clevis pin.

SBR121

3. Remove fulcrum pin. Brake pedal
can then be taken out.

1. Check brake pedal for bend.
2. -Check return springs for fatigue.
3. Check clevis for deformation
and crack at welded part.

INSTALLTION

1. Apply coating of recommended
multi-purpose grease to sliding portion
and return coil spring,

2. Adjust brake pedal after installa-
tion is completed. Refer to Section
MA for adjustment.

@ : Fulcrum pin fixing bolt

7.8-10.8 N-m

- {0.8-1.1kg-m,
5.8 - 8,0 ft-Ib)

input rod lock nut
16 - 22 N-m
{1.6 - 2.2 kg-m,
12 - 16 ft-Ib} i

SBR122

INSPECTION

Check brake pedal for the following
items, servicing as necessary.

BR-3



Service Brake -BRAKE SYSTEM

MASTER CYLINDER

Secondary piston

Secondary piston return spring

/
\\"

Stopper
Primary piston
Primary piston return spring

§= | 2@ 718-88(8.0-9.0,58-65)
AHL Stopperscrew @ 6.9 8.8 (0.7-0.9,5.1-6.5)

(7) 78- 88 (8.0- 9.0, 58-65)

Stopper ring

®: N-m (kg-m, ft-b)
SBRO09

DISASSEMBLY

The brake master cylinder is avail-
able only in TOKICO make. Thera is
no interchangeability of repair kits or
component parts between NABCO and
TOKICO makes.

When replacing the repair kit or
component parts, ascoertain the brand
of the brake master cylinder body. Be
sure to use parts of the same make as

SBRO11

Secondary piston

Primary piston

the foriner ones.

1. Pry off stopper ring.

3. Disassemble piston assembly,

S5BRO13.

VARG WD

Secondary piston Primary piston
assembly assembly
SBRO1D
SBRO12

2. Remove stopper screw. Primary

and secondary piston assemblies can 4. ‘Remove piston cups and discard
then be taken out. them.

BR4

5. Unscrew plugs for disassembling
check valve.

INSPECTION

I. Clean all parts in a brake fluid.
2. Check the parts for evidence of
abnormal wear or damage.

3. Check piston-to-cylinder clear-
ance. -

Piston-to-cylinder clearance:
‘Less than 0.15 mm (0.0059in)



BRAKE SYSTEM — Service Brake

ASSEMBLY

a Replace piston cups and packing
with new ones.

b. Apply brake fluid or rubber grease
to sliding contact surface of parts
to facilitate assembly of master cyl-
inder.

() : Check valva plug
78 -8B N-m
{8.0 - 9.0 kg-m,
58 - 65 ft-lb)

BRAKE
HYDRAULIC LINE

INSPECTION

Check brake lines (tubes and hoses)
for evidence of cracks, deterioration or
other damage. Replace any faulty
parts.

If leakage occurs at end around
joints, re-tighten or, if necessary,
replace faulty parts.

REMOVAL AND
INSTALLATION

¢ To remove brake tube, disconnect
flare nuts on both ends, and remove
retainers and clips.

CAUTION:
When removing or installing brake
tubes, use Tool GG94310000.

Flare nut
torque wrench

)
AN <>A_Q

SBRO0E

e After installation is completed,
bleed brake system. Refer to
Bleeding Hydraulic System.

BLEEDING
HYDRAULIC SYSTEM

1. Top up reservoir with recom-
mended brake fluid.

a. Do not mix two different brand
brake fluids.

b. Carefully monitor brake fluid levet
at master cylinder during bleeding
operation.

¢. Do not reuse drained brake fluid.

5BRO02

2. Install bleeder hose on bleeder
valve, With brake pedal fully depress-
ed, open bleeder valve to exhaust air.
Then close bleeder valve and allow
brake pedal to return. Repeat bleeding
operation until no air bubbles show in
hose.

a. Be careful not to splash brake fluid
on painted areas.

b. Brake fluid containing air is white
and contains air bubbles.

c. Brake fluid containing no air runs:
out of bleeder valve in a solid
stream free of air bubbles.

SBR0O03

3. Bleed air in the following se-
quence. Master cylinder -+ Rear whael
-+ Front wheel.

@ : Air bleeder valve
6.9-8.8Nm
(0.7 - 0.9 kg-m,
5.1 - 6.5 ft-ib)

S5BRO0OS

¢ To remove brake hose, first remove
flare nut securing brake tube to
hose, then withdraw lock spring.
Next disconnect the other side.
Do not twist brake hose.

SBRODA

BR-5




Service Brake - BRAKE SYSTEM

NP VALVE

‘ Front wheel
cylinder

Front wheel

‘, ==~y Rear whesl
i cylinder

SBR0O0O7

Do not disassemblea NP vzive,

{T) : Brake tube flare nut

15-18 N'm
{1.5- 1.8 kg-m,
11-13 ft-Ib}

NP valve to body
3.9-4.9N-m
(0.4 - 0.5 kg-m,
2.9-3.6 ft-lb)

FRONT DISC BRAKE —N22—

Rotor .
Minimum thickness

10.5 (0.413)

@ 72-97(7.3-9.9,53-7D)

Piston seal

Wear limit |

Dust seal
Replace at each disassembly. Apply disc l_nake Erease
/— Cylinder body
\ Retaining ring
Yoke holder
Installed by pressing force
196 -294 N
(20 - 30 kg, 44 - 66 1b)
/ \
QO
- /
o))
(1)
/

OQuter piston

ZIG 21 (1.6-2.1,12-15)

@: N-m (kg-m, ftb).
Unit: mm {in)

«l—L 2(0.08)

SBRD14

BR-6




BRAKE SYSTEM — Service Brake

PAD REPLACEMENT

1. Remove clip. Remove pad pins
holding springs with finger.

5BRO15

2. Detach pads.

CAUTION:

After removinp pads, do not depress
brake pedal, or pistons will jump
out

SBRO16

3. Open bleeder valve. Push piston
B (outer piston) in until dust seal
groove of piston B coincides with
end surface of retaining ring on dust
seal.

SBRO17

CAUTION:

Piston can be easily pushed in by
hand, but if pushed too far, groove
of piston will go inside of piston
seal. At this point, if piston is pressur-
ed or moved, piston seal will be
damaged. If piston has been pushed
in too far, remove caliper assembly
and disassemble it. Then, push piston
out in direction shown by arrow.
Assemble it again, referring to the
following.

4= Do not push too far.

BR780

4. Install inner pad. Pull yoke to
outer side.

SBR230

5. Install outer pad.
Coat the following points with
recommended pad grease.
o Cylinder body-to-pad clearance
e Pad pin-to-pad clearance
o Pad pin holes of cylinder body

Do not groase friction face of pad.

Then install pad fixing parts pre-
viously removed.

SBR231

REMOVAL
1. Disconnect brake tube.

SBRO18

2. Remove caliper assembly.

SBR123

‘BR-7



Service Brake ~-BRAKE SYSTEM

DISASSEMBLY

1. Remove pads.
Remove fixing bolt and separate
yoke and cylinder body.

BR740

2. Remove yoke holder, retaining
rings and dust seals from both pistons.

Retaining ring

BA7A2

3. Push out pistons from cylinder.

SBRO19

BR-8

‘4. Remove piston seals,

Piston seal must be replaced at

each disastembly.

INSPECTION

CAUTION:
Use brake fluid to clean, Never use
mineral oil.

Cylinder body

1. Check inside surface of cylinder
for score, rust, wear, damage or
presence of foreign substances. If any

surface fault is detected, replace
cylinder body.
2. Minor damage from rust of

fortign substances may be eliminated
by polishing surface with a fine emery
cloth, If damage is major, cylinder
assembly must be replaced. -

Yoke

-Check for weé:, cracks or other
damage. Replace if any fault is detect-
ed.

Piston

Check piston for score, rust, wear,
damage or presence of foreign sub-
stances. Replace if any fault is detect.
ed.

CAUTION:

Piston sliding surface is plated. Do not
polish with:emery paper eveir if rust or
foreign matter is sticked on sliding
surface,

Gripper aiid yoke holder

Check for wear, cracks or other
damage. Replace if any fault is detect-
ed.

ASSEMBLY

1. Apply rubber grease or brake fluid
to seal grooves and seals. Install piston
seals, taking care not to damage them.

SBRO21

2. Apply rubber grease or brake
fluid to sliding portions. Insert pistons.

CAUTION:

Insert piston A in direction shown by
arrow Q1 and piston B in direction
shown by arrow 2.

a. ‘When inserting pistons, be careful
not to insert too far. Refer to Pad
Replacement for assembly, '

b: Install piston A so that its yoke
groove coincides with yoke groove
of cylinder.




BRAKE SYSTEM - Service Brake

3. Install dust seal and clamp secure-

ly with retaining ring.

a. Apply recommended disc brake
grease to sealing surface of dust
soal. .

b. Ba careful not to deform dust seal.

¢. Wipe off excess grease with alcobol.

SBR022

4. Install yoke holder to piston A.
Install gripper to yoke. Apply a
coating of 1% soap water to inner wall
of gripper, and drive in collar.

Gripper Collar

Fix bolt

~

BR745

5. Install yoke to yoke holder and,
supporting end of piston B, press yoke
into yoke holder by using press or
hands.

CAUTION:

When pressing yoke into yoke holder,
be sure to insert yoke vertically so as
not to crack or chip yoke holder. If
yoke holder is damaged or pressing
force is out of- specification, replace
with a new one.

Rotor repair limit:
Maximum runout .
{Total indicator reading at
center of rotor pad contact
surface): _
0.12 mm (0.0047 in)

3. Parallelism

6. Install pads. Refer to Pad Replace-
ment for installation.

FRONT DISC ROTOR

S5BRA233

REMOVAL AND
INSTALLATION

Refer to section FA,

Rotor repair limit:
Maximum parallelism
{Circumferential direction):
0.07 mm {0.0028 in)

INSPECTION

1. Sliding surface

If there are cracks or considerable
chips, repair or replace.
2. Runout

Adjust wheel bearing correctly,
Measure runout.

4, Thickness
Standard thickness:
12.5 mm (0.492 in)
Rotor repair limit:

Minimum thickness:
10.5 mm (0.413 in)

BR-9
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REAR DISC BRAKE —AN12H—
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BRAKE SYSTEM - Service Brake

PAD REPLACEMENT

1. Remove clip. Remove pad pins
holding springs with finger,

SBRO40

2. Detach pads and shims.

5. Install pads and shims.

Position outer piston so that por-
tion of cutout is level and install pad
by aligning this portion with protru-
sion at back of pad.

CAUTION: .
After removing pads, do not depress
brake pedal, or pistons will jump out

SBRO39

3. Retract outer piston into cylinder
body by turning it clockwise and push-
ing it in. Be careful not to damage
dust seal.

“Flat-blade screwdriver

BR173A |

4, Move yoke until clearances to in-
stall pads are equal, with a lever placed
between rotor and yoke.

BR191A

6.

(1) Coat the following points with re-
commended pad grease.

e Cylinder body-to-pad clearance

e Yoke-to-pad clearance :

® Pad pin-to-pad clearance

e Pad pin-to-bracket clearance

Do not greass friction face of pad. -
. Be surs to apply pad grease to both
sides of shims.

-2

Nissan silicone based grease or equiva-
lent. ,
Silicone based greasing points:
o Friction surface of yoke and cyl-
inder body.
# Cylinder body pad pin hole.
Then install pads fixing parts pre-
viously removed.

REMOVAL
1. Disconnect brake tube.

SBRO42
- DISASSEMBLY
1. Separate cylinder body from
yoke by pushing it.

SBR234

BRA176A

(2) Check that the following points
are coated with silicone based grease.

2. Remove retaining rings and dust
seals.

BR-11



Service Brake —BRAKE SYSTEM

Repiace dust seals at each disassem-
bly.

6. Disassemble outer piston by re-
moving snap ring B,

Dust cover

Piston SBRO43

3. Drive out piston assembl).( by
pushing outer piston in.

7. Disassemble inner piston by re-
moving snap rings A and C.

BR1774A

Snap ring remover

SBRO46

4. Remove piston seals,
Replace piston seals at each disas-
sembly.

5. Disengage piston assembly by
turning inner and outer pistons,

BR178A

BR-12

B. Remove hand brake toggle lever
by removing return spring and nut.
Remove dust seal and cam.

Return spring
Toggle lever

ASSEMBLY

1. Before assembling, apply thin
coat of rubber grease to the following:
® Groove in push rod and new O-ring
Strut ends

Qil seal

Piston seal

Inside of dust seal

Securely install oil seal in specified
direction.

BR18OA

2. Engage square hole in key plate
with push rod. Also engage convex in
key plate in concave in piston.

oncave

Convex

SBRO4AS

3. Install spring seat, spring, spring
cover and snap rng A with suitable
press and drift.

Drift

SBR235

4. When installing parking brake tog-
gle lever after assembling piston, turn
cam in direction parking brake opera-
tes. . ’

~ Toggle lever

SBR215




BRAKE SYSTEM — Service Brake

5. Apply rubber grease or brake fluid
to seal grooves and seals.
6. Install piston seals.

SBRO44

7. Apply rubber grease or brake fluid

to sliding portions.

8. Apply rubber grease to one hole
"{Diameter: 1.5 mm (0.059 in)] of
-outer piston as the figure shows. Then,

insert piston assembly in direction of

arrow Q1.

RE

Outer pis:'on—-/ _.\-lnncr pi-Sl_l;l -

Rubber grease

Diamaeter:
1.5 mm {0.059 in}

11. Coat the following points with

silicone based grease.

e Frictional surfaces of yoke and cyl-
inder body

¢ Cylinder body pad pin hole

' 8BR243
Silicone based greasing point
1 Yoke 3 Pad pin

2 Cylinder body

12. Assemble yoke and cylinder with
retainer.

. -SBR245

9. |Install dust seals and clamp se-
curely with retaining rings.
10. Install yoke spring.

BR181A

Yoke

— Retainer
R

58BR049

13. Install pads. Refer to Pad Replace-
ment for installation.

INSTALLATION

(¥ : Caliper fixing bolt -
38-52N-m
(3.9-5.3 kg-m,
28 - 38 ft-Ib)

After installation, depress brake
pedal few times to properly adjust
brake pad-to-rotor clearance, and
check for oil leakage. When brake
pedal stroke is constant, brake pad-to-
rotor clearance is properly adjusted. It
will be automatically adjusted by
depressing brake pedal.

REAR DISC ROTOR

REMOVAL AND
INSTALLATION

Remove caliper and rotor can be
taken out,

INSPECTION

1. Sliding surface

If there are cracks or considerable
chips, repair or replace.
2. Runout

Adjust wheel bearing correctly.
Measure runout at the center of rotor
pad contact surface.

BR104A

Rotor repair limit:
Maximum runout
{Total indicator reading at
center of rotor pad contact
surface}):
0.15 mm (0.0059 in)

3. Parallelism

SBRO50

Rotor repair limit:
Maximum parallelism
(Circumferential direction):
0.07 mm (0.0028 in)

4, Thickness

Standard thickness:
9.6 mm {0.378 in)
Rotor repair limit:
Minimum thickness:
8.6 mm {0,339 in)

BR-13



Service Brake -BRAKE SYSTEM

BRAKE BOOSTER

58RO59

INSPECTION 2. Start engine and increase engine
speed. Stop engine when vacuum is

Air tight test (No load)

I. Connect a vacuum gauge between
check valve and brake booster.

Nl S

gauge

Cjn:ck valve

RS
: V,EJ.%%

66.7 kPa (500 mmHg, 19.69 inHg).

1

66.7 kPa (500 mmHg, 19.69 inHg)

¥’

3. If vacuum pressure drops more
than the specified value, correct
the cause in accordance with the
following chart.

Maximum vacuum leakage

(15 seconds after engine is stopped}:
3.3 kPa
{25 mmHg, 0.98 inHg)

SBR216 SBR060
Probable cause Corrective action
Air leakage at check valve. Inspect check valve.

Air leakage at output rod seal.

Air leakage between valve body and seal.

Air leakage at valve plunger seat.

Replace brake booster as an assembly.

Damaged piping or joints.

Repair or replace.

BR-14
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Alr tight test (Under load)

Keep brake pedal fully depressed.
Following procedures are same
as for no-load conditions.

Maximum vacuum leakage

(15 seconds after engine is stopped}:
3.3 kPa
(25 mmHg, 0.98 inHg)

Probable cause

Corrective action

Air leakage at check valve.

Inspect check valve.

Damaged diaphragm.

Replace brake booster as

Air leakage at poppet assembly seat and
valve body.

an assembly.

Check valve
1. Remove check valve.

With cooler

SBRO61

2. Apply a vacuuin pressure of 26.7
kPa (200 mmHg, 7.87 inHg) to the
port of check valve on the brake
booster side.

Manifold side

Brake booster side
SBROG2

3. If vacuum pressure drops more
than the specified value in 15 seconds,
replace check valve with a new one,

Maximum vacuum leakage
of check valve:

1.3kPa

(10 mmHg, 0.39 inHg)

4, When pressure is applied to the
brake booster side of check valve and
valve does nat open, replace check

valve with a new one.

Manifold side
*
4
)

Brake booster side

S5BROG3

Opclfatlng test

1. Connect an oil pressure gauge to
brake line, at connection on master
cylinder.

2. Instali a pedal force gauge on
brake pedal.

3. Start engine, and increase engine
speed until a vacuum pressure of 66.7
'kPa (500 mmHg, 19.69 inHg) is re-
gistered on vacuum pressure gauge.
‘With a steady vacuum pressure of 66.7
kPa (500 mmHg, 19.69 inHg), measure
oil pressure with respect to each pedal
operating force.

Relationship between oil pressure
and pedal operating force is illustrated
in Fig, If test results are not as speci-
fied, check brake booster for con-
dition in manner described under
“Inspection” before removal of this
unit,

Also check brake line for evidence
of fluid leakage.

Determine wl'l_éther source of pro-
blem is in brake booster or check
valve. Before you reach a final conclu-
sion, always inspect check valve first.

11,770 (120, 1,710}
10,790 (110, 1,500)

8,830 (90, 1,280)
7,850 (80, 1,140)
6,860 (70, 1,000)
5,880 (60, 850)
4,900 (50, 710)
3,920 (40, 570)
2,940 (30,430)
1,960 (20, 280)
980 (10, 140)

0

Brake fluid pressure kXPa (kg/cm2, psi)

9,810 (100, 1,420) |

981
(100, 221)

1,961
(200, 441)

Rod operating force N (kg, Ib)

L ! 1 1 i 1 |

— - — a3 o~

~ @ [=)
- A - -~
0 O N MO A .

— ~ [z ho - =
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T

Pedal operating force N (kg, 1b)

SBR0O74
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REMOVAL

To remove brake booster, detach
the following points.

ADHISTMENT
Output rod length
PV sarvo cannot be adjusted ay

output rod thread portion is secured
by adl_nesiun.

1. Check length.

L.nm I‘IA":
8.75 - 10.00 mm {0.384 - 0.394 in)

BR109A

2. If length is not within specifica-
tions, replace brake booster assembly.

Input rod length
Adjust length by turning clevis,

Length “B":
130 mm (5.12.in)

PARKING BRAKE

SBRO66

ER-16

=3

e

BA110A

INSTALLATION

(@ : Master cylinder to brake booster
7.8-10.8N-m ‘
{0.8- 1.1 kg-m,

5.8 - 8.0 ft-Ib)
Brake booster to body

7.8-10.8 N-m

(0.8 - 1.7 kg-m,

5.8 - 8.0 ft-Ib)
Input rod lock nut

16-22 N-m

(1.6 - 2.2 Kg-m,

12 - 16 #t-ib)

PARKING BRAKE
REMOVAL

Control lever and front cable

1. Remove console box,
Disconnect harness connector. Re-
move contro! lever.

SBROG7




BRAKE SYSTEM — Parking Brake

2. Remove grommet rubber and
lock plate. Disconnect cable adjuster.

SBRO68

3. Pull front cable out into drivers
compartment.

SBRO69

4. If necessary, separate front cable
from parking brake lever by breaking
pin and replace front cable.

CAUTION:'
Be careful not to deform or damage
control lever.

Front cable, clevis pin and cotter
pin are available as service parts.

Rear cable

1. Disconnect cable adjuster.
Remove lock plate and strap or
cable clamp.

SBRO71

2. Remove lock plate and disconnect
rear cable from lever by removing
cotter pin.

SBRO73

INSPECTION

1. -Check control lever for wear or
other damage. Replace if necessary.

2. Replace worn or fatigued springs:
3. Check wires for discontinuity or
deterioration. Replace if necessary. -
4. Replace malfunctioning waming
light or switch. S
5. Check parts at each connection
and, if found deformed or damaged,
replace.

INSTALLATION

When installing front cable to lover,
use specified clevis pin and cotter pin.

1. Apply a coat of grease to sliding
contact surfaces.

2. Adjust parking brake system after
installation is completed. Refer to Sec-
tion MA for adjustment.

BR-17
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SERVICE DATA AND SPECIFICATIONS

GENERAL SPECIFICATIONS

BRAKE BOOSTER

Maximum vacuum leakage {15 seconds after

Type Disc-N22 ; X
engine is stopped) kPa (mmHMg, inHg) 3.325,0.98)
Cylinder inner dia.. mm {in), 63.98 (2-1/8) B -
: = ) 9.75 - 10.00
Output rod } - i
Front | pag mm {in) 52.9 x9.7 x 76.2 putrodlength A ™| 03839 -0.3937)
Width x thickness x length {2.083 x 0.382 x 3.000}) -
input rod length 8" mm {in) 130 {5.12}
Rotor quter dia. mm {in} 253.5 (9.98)
Type Disc-AN12H
Cytinder inner dh;.- mm (irnl 4046 {1.5929) [}
Rear | ped mm (in} 42.0 x 10.3 x 56.8 A
Width x thickness x length (1.654 x 0,406 x 2.236) Al. . ) .
Rotor outer dia. mm {in) 269 110.59) E B
Master cylinder inner dia.  mm (in) 2223 (718} A
Braké booster type P75 || ) | \_J
NP valve B
Split point BR109A BR110A
kPa (kg/cm?, psi) x reducing 2,452 (25, 356) x 0.4
ratio
BRAKE PEDAL CHECK VALVE
Unit mm {in) Maximum vacuum leakage [15 seconds after
26.7 kPa {200 mmHg, 7.87 inHg) pressura- 1.3 (10, 0.39)
Pedal play *'a™ 1 -5 (0.04 - 0.20) |is applied] kPs {mmHg, inHg)
Depressed height 'd"" More than 60 {2.36)
Pedat height “h" 155 - 161 16.10 - 6.34) DISC BRAKE
Unit: mm (in}
PARKING BRAKE Type
N22 AN12H
Pulling force N (kg, Ib) 196 (20, 44) Item
Number of notches 7-8 -
P‘:ﬂ‘.':“‘::u'.:“ﬁﬁmw 2.0 (0.079) 1.6 10.063)
i
Stroke mm {in} 80 - 100 (3.54 - 3.94) . -
Rotor repair limit 0.12 (0.0047) 0.15 {0.0058)
Maximum runout )
MASTER CYLINDER - -
Maximum parallelism 0.07 (0.0028)
Allowable clearance between Less than — ]
cylinder and piston mm {in) 0.15 {0.0058} - Minimum thickness 10.5 (0.413) 8.8 (0.33_9)

BR-18




BRAKE SYSTEM — service Data and Specifications

Unit N-m kg-m ft-lb
Brake tube flare nut 15-18 15-18 11-13
Brake hose connector 17-20 1.7-20 12-14
Air bleeder vaive- 69-88 0.7-09 51-6.5
Fulcrum pin fixing bolt 78-108 08-1.1 5.8 -8.0
Brake booster to body 78-108 08-1.1 58-8.0
Input rod lock nut 16 -22 16-2.2 12-16
Flange to shell cover 7.8-108 | 08-11 58-8.0
Master cylinder to brake 78-108 08-14 5.8 -8.0
booster
Front disc caliper fixing 72.97 73-99 53 -72
bolt
Front disc rotor fixing 38.52 39-5.3 28 - 38
boit
Rear disc caliper fixing 28 .52 39-.53 28 - 38
bolt : )
Baffle plate fixing bolt 22-26 22-27 16- 20
Brake lamp switch lock 12-15 12-15 9-11
nut - .
3-way connector bolt 17 - 20 1.7-2.0 12-14
NP vaive to body 3.9-49 04-05 29-36

BR-19



Trouble Diegnoses and Corrections — BRAKE SYSTEM

TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

Excessive pedal travel

Low brake fluid level or empty master

cylinder reservoir,

Leakage in master cylinder,
Deteriorated check valve.
Air in system. .

Faulty brake adjustment.

Excessive lateral play on disc caused by
loose or wom wheel bearings or steering
parts.

Fill and bleed as necessary. Test for source
of leakage by examining all lines and connec-

“tions.

Overhaul master cylinder.
Replace check valve and bleed system.
Bleed system.

Adjust pad-to-rotor clearance..Inspect auto-
adjuster operation. '

Repiace or adjust faulty parts.

Spongy pedal Low fluid level in master cylinder. Top with fluid and inspect for leakage.
Air in system. Correct as necessary.
Faulty brake adjustment. Adjust pad-to-rotor clearance. Inspect auto-
adjuster operation.
Reservoir filler cap vent hole clogged. Clean and bieed system.
Swollen hose due to deterioration or use of Replace hose and bleed system.
poor quality hose. _ . *
Distorted brake shoes, or excessively wom Replace faulty parts.
or cracked brake drum.
Soft or swollen caliper seals. Drain hydraulic system, flush with alcohol
and replace all seals.
Use of a brake fluid with too low boiling Replace with specified brake fluid and bieed
point, system. ‘
Poor braking effect Fluid leakage in brake lines. Check master cylinder, piping and caliper for

Low brake fluid level or empty master
cylinder reservoir.

Air in brake lines.

Grease, oil, mud or water on pads.

Deterioration of pads.
Local fit of pads.
Pads excessively worn.

Master cylinder or caliper assembly in poor
conditions.

Frozen or seized caliper pistons on disc
brakes.

Binding mechanical linkage at brake pedal.

leaks, and repair.
Fill and bleed as necessary.

Bleed system,

Clean brake mechanizm and check for cause
of problem. Replace pads.

Replace.
Shave or replace.
Replace.

Repair or replace.
Disassemble caliper and free up as required

Free up as required,

BR-20




BRAKE SYSTEM — Trouble Diagnoses and Corrections

Condition Probable cause Corrective action
Unbalanced brakes Improper tire inflation. Inflate to correct pressure.
Improper auto adjustment of pad-to-rotor Readjust.
clearance.
Grease, oil, mud or water on pads. Clean brake mechanism and check for cause
of problem. Replace pads.
Mud in rotor. Clean.
Deterioration of pads. Replace.
Excessive wear of pads. Replace.
Caliper cylinder in poor condition. Repair or replace.
Looseness of caliper assembly securing bolts. Fasten or replace. .
Scored or out-of-round rotor. Recondition or replace rotor ‘as required.
Check for improper pad contact with rotor
and grind pad if necessary.
Incorrect adjustment of wheel bearings. Adjust or replace.
Incorrect adjustment of wheel alignment. Adjust.
Brakes fade Brake fluid has too low beiling point. Drain and fill system with approved fluid,
Use of improper pads. Replace.
Brake rotor is out-of-round, Repair or replace as necessary.
Hydraulic connections, master cylinder and Repair as necessary.
caliper cylinders are corroded or damaged.
Bleed screw is.open. Close screw and bleed system.
Brakes drag Pedal linkage is binding or output rod adjust- Lubricate linkage, check pedal return spring

ment is too long.

Master cylinder compensator part is oOb-
structed.

Seized master cylinder piston,

Poor pad condition.
Poor caliper cylinder condition.
Deformation of piston cups.

Poor condition of caliper because of fauity
piston seals.

Excessive runout of rotor.

Hand brake will not return,

Clogged master cylinder return port.
Clogged brake lines.

Incorrect adjustment of wheel bearings.
Improper pad-to-rotor clearance.

No free travel in brake pad return.

for condition and adjust output rod as neces-
sary.

Blow out foreign matter with compressed
air.

Disassemble master cylinder and replace
piston, Bleed system,

Clean and repair.

Repair or replace.

Replace.

Replace piston seals.

Turn rotor on lathe or replace.
Check and repair.

Clean.

Check and clean.

Adjust or repair.

Adjust.

Adjust pedal height.
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Speciat-Service Tool —~BRAKE SYSTEM

Condition

Probable cause

Corrective action

Brake chatters Groove or out-of-round rotor. Grind or replace as required.

Loose or bent support plate. Tighten support plate bolts to specified
torque, or replace plate.

Distorted pads. Replace as necessary.

Grease or brake fluid on pads. Replace pads.

Brake squeals Dirty or scored rotor. Blow out assembly with compressed air or

refinish rotor.

Bend support plate. Replace faulty unit.

Glazed or contaminated pads. Grind pad to eliminate glaze. If it doesn't,
replace pad,

Pedat pulsates Lateral ‘runout of brake rotor is excessive. Check with ‘dial indicator, tuming disc by
hand. If runout exceeds specifications, repair
or replace disc.

Excessive variation in thickness of brake Measure around disc face with micrometer.
rotor surfaces. Replace disc as required.

Rear lock Improper tire pressures, Check and adjust.

(under light brake Excessive wear of tires. Check and replace.

pedal force)

Faulty NP valve. Replace.
Rear lock Improper tire pressures. Check and adjust.
(under heavy brake Check and replace.

pedal force)

Excessive wear of tires,

Poor front braking effect.

¢ Grease oil, mud or water on pads,
e Excessive wear pads.

o Local fit pads.

e Master cylinder or caliper cylinder in
poor condition.

Clean or replace.
Replace.
Shave or replace.

Repair or replace.

SPECIAL SERVICE TOOL

Tool number

(Kent-Moore No.) Tool name
GG94310000 Flare nut torque wrench
« - P )

1D~ Sn——a . )]

BR-22
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STEERING SYSTEM — Steering Wheel and Column

STEERING WHEEL AND COLUMN

STEERING WHEEL

REMOVAL

1. Disconnect battery ground cable.
2. Remove horn pad and steering
wheelnut. =

SS8TO67

3. Remove steering wheel using

Tool,

CAUTION:

Do not strike end of steering column
shaft with a hammer. Striking shaft
will damage bearing or column shaft.

Sliding portion

55T069

2. Install steering wheel on column
shaft in a straight-ahead position.

3. Tighten steering wheel nut,

§T27180001

) 37 -51N-m
{38 -5.2 kg-m,
27 - 38 ft-Ib}

S5T068 SSTO071
4. After installing steering wheel,
tum it clockwise and counterclock-
wise, checking for catch or drag. Also
. check horn operation.
INSTALLATION STEERING LOCK
Install steering wheel in the :

raversa order of removal. Observe the
following instructions.
1. Apply grease to sliding portions,

REMOVAL

Before removing steering lock, dis-
connsact battery ground cable.

(3%

1. Remove steering wheel using Tool

ST27180001.
2. Remove steering column shell

cover,

55TO072

3. Break self-shear type screws with
a drill or other appropriate tool.

4. Remove screws and disconnect
steering lock.

Self-shear type screw

SST073

Screw

INSTALLATION

1. Align steering lock hole in steering
column tube with mating portion of -
steering lock.. o

2. Install screws and selfshear type
screws and then cut off self-shear type
screw heads. '

Self-shear screw

S5TO074

ST3”



Steering Wheel and Cotumn — STEERING SYSTEM

STEERING COLUMN (Collapsible type)

Steering column assembly
¢ Never in any case should undue
stress be applied to steering column T 37-51
in axial direction. (3.8-5.2,27-18)

e When installing, do not apply bending .
force to steering column. : Spring washer.
Steering lock é

Jacket tube bracket
Steering
@ 3.4-4.4(0.35-0.45,25-3.3) wheel collar
To dash panel T

Steering column asembly

@ 13-18(1.3-1.8,9-13)
To instrument panet

@ 15-22(1.5-2.2,11-16)
To instrument panel

Coupling plate
gf /
@g

@ 39-49 (4.0-5.0,29 - 36)
To worm shaft

@ 32-38(3.3-3.9, 24-28)

To stub shaft
@ : N-m (kg-m, ft-Ib) Model IP S, S6L only
§5T125
DV . ‘ .

REMOVAL 4. Remove steering column shell 6. Remove heater duct from dash
1. Disconnect battery ground cable. covers. panel side.
2. Remove -bolt securing stub shaft . .5. Remove combination switch as-
or worm shaft and universal joint or sembly.
rubber coupling.

SSTO77 S55TO78

S5T076

3. Remove steering wheel. Rafer to
Steering Wheel.

ST4



STEERING SYSTEM — Steering Whes! and Column

7. Remove jacket tube bracket from
dash panel.

587079

8. Remove column mounting

bracket.

$5T139

9. Draw out steering column assem-
bly from room side.

INSTALLATION

install steering column in reverse
order of removal.

1. Remove column band and then
install centering band. (IP.S. 56L
equipped model only).

A5

Centering band

557126

2. Set wheels in a straight-ahead
position.

3. Fit steering column assembly on
to stub shaft or worm shaft.

Carofully install so that punch mark

at top end of column shaft faces
upward.
4. Tighten stub shaft or worm shaft
securing bolts temporarily to support
upper side of steering column assem-
bly.

5. Tighten column mounting bracket
temporarily.

6. After sliding jacket tube bracket
to dash panel, tighten nuts to retain
it.

@ :34-44Nm
{0.35 - 0.45 kg-m,
2.5 - 3.3 ft-lb)

7. Tighten stub shaft or worm shaft
securing bolts and then tighten column
mounting bracket securing bolts,

@ : Worm shaft to coupling
{Model VRB47L)
39-49N-m
{4.0 - 5.0 kg-m
29 - 36 ft-Ib) ]
Stub shaft to universal joint
{Model I.P.S. 56L}
32-38N-m
(3.3-3.9 kg-m,
24 - 28 ft-lb)
Column mounting bracket
13-18 N-m
{1.3-1.8 kg-m,
9 - 13 ft-Ib)

INSPECTION

1. When steering wheel can not be
rotated smoothly, check the steering
column for the following matters and
replace faulty parts.
(1} Check column bearings for dam-
age or unevenness. If 50, lubricate with
recommended multi-purpose grease or
replace with a new one as steering
column assembly,
(2) Check jacket tube for deforma-
tion or breakage, and replace if neces-
sary.
(3) Check column spring, and replace
if damaged or weakened.
2. When the car comes into light
collision, check the following parts
and replace if necessary.
(1) Jacket tube

Measure dimension “L”.

When jacket tube is crushed,
dimension “L” is reduced.

o lu |

—1—=

Column length “L"":
Model VRBA7L
179 mm (7.05 in)
Modesl |.P.S. 56L
180 mm {7.09 in)

557080

CAUTION:

a. Make sure that any undue stress is
not applied to rubber coupling.

b. To. avoid damaging bolt or serra-
tions, align groove in stub shaft or
worm shaft with bolt hoie in rubber
coupling.

9. Remove centering band and then
install column band. (IP.S. 56L
equipped modei only).

10. Install steering wheel. Refer to
Steering Wheel.

8. After installation, make sure that
steering wheel turns smoothly.

(2) Column mounting bracket

Make sure column mounting
bracket touches block.

Standard “B” dimension is 0 mm (0
in). -
When jacket is crushed,; dimension
B is increased.

5TB35

5T5



Steering Gear {Mode! VRB471) ~ STEERING SYSTEM

STEERING GEAR (Model :VRB47L)

Lock nut
29 -39(3.0-4.0,22-29)

ﬂ\?\—— Filler plug

@ 15-25(1.5-25,
11-18)

& Adjusting shim

Refer to 5.D.S.
Sector shaft adjusting screw—'%

When adjusting backlash, .use it.

\.J

Sector shaft

Steering gear housing

(il seal

(
Removed oil seal, \:
must not be used again.

>

Lock nut
@ 245-314(25-32, 181 - 231)

Oil seal
Removed oil seal, must not be used again.

Adjusting phig
When adjust worm bearing
preload, use it.

Ball nut and worm assembly

¢ Be careful not to allow ball nut to run
down to either end of worm.
The ends of-ball guides will be damaged
if nut is rotated until it stops at the end
of worm.
Do not detach ball not from worm shaft
assembly.
If necessary, replace ball nut and worm
assembly with sector shaft.

Spri washer———@
prin ® ®127-147
(13- 15,94 - 108) @: N'm (kg-m, fi-Ib)
557081
REMOVAL AND INSTALLATION
]
Worm shaft to rubber coupling
® 39 -49(4.0-5.0,29 - 36)
Align the groove in worm shaft with
the bolt hole in rubber coupling flange
N yoke, and press-ciupling bolt through
the undercut section of worm shaft,
Undercut section
—
Sector shaft to idler arm
@ 127-147(13-15,94-168)
s Remove gear arm
ST29020001
& Install gear arm . t

Align four grooves of gear arm . é‘;‘;m':zt?s l;l_“; 3, 38 - 46)
serrations with four projections ) R
of sector shaft serrations, and
install and tighten lock washer @: N:m (kg-m, fi-Ib} ‘
and nut. SSTOR2




STEERING - SYSTEM - Steering Gear (Model VRB47L)

DISASSEMBLY

Before disassembling by hand,
make sure external is clean and free
from dust and dirt, and thoroughly
drain gear fluid by removing filler
plug.

1. Place steering gear in a vice using
Tool KV48100301 in place.

2. Set worm gear in a straight-ahead
position.

55TO083

S. Remove sector shaft cover from
sector shaft.

6. Remove sector shaft oil seal, if
necessary.

5T725

3. Remove sector shaft cover fixing
bolts.

' \ - .
4, Remove sector shaft with sector
shaft cover.

CAUTION:

a. When pulling sector shaft out, be.

careful not-to damage oil seal or
associated parts.

b. Do not remove sector shaft needle
'bearings from steering gear housing.

If necessary, replace gear housing
assembly.

Screwdriver

S5T084

7. Loosen adjusting plug lock nut
using Tool.

KVv48101500

8. Draw out worm gear with worm

bearing.

ssTo8s| -

CAUTION:

a. Be careful not to allow ball nut to
run down to either end of worm.
Ends of ball guides will be damaged
if nut is rotated until it stops at end
of worm.

b. Do not detach ball nut from worm
shaft assembly.

If necessary, replace entire unit as
an assembly.

¢. Do not remove sector shaft needle

- hearings from steering gear housing.
If necessary, replace entire gear
housing as an assembly,

557086

1

9. Remove oil seal from adjusting
plug using Tool. -

Efa ST35325000

§T35322000

557087

ASSEMBLY AND
ADJUSTMENT

@ Before astembling and adjusting by

hand, make sure each part is clean
and lubricate with gear fluid.

e Fifl space between sealing lips of

new sector shaft and adjusting plug
oil seals with recommended multi-
purpose grease,

ST-7



Steering Gear (Model VRB47L)— STEERING: SYSTEM-

Worm bearing preload

1. Fit worm gear assembly with
worm bearing in gear housing.

ssToes |

2. Instalt adjusting plug using Tool
KV48101400.

3. Adjust worm bearing preload
using Tools. s '

CAUTION:

Always adjust worm bearing preload
by turning adjusting plug in “tighten”
direction.

Rotate worm shaft a few turns in
both directions to settle down worm
bearing and measure preload.

Worm baaring preload {with oil seal):
0.39-0.59 N-m

4.0 - 6.0 kg-cm, 35 -5.2 in-lb}
™ .

5. Tighten lock nut using Took.

KV48101500

KV48101400

S5TOS1

6. After tightening lock nut, check
worm bearing preioad to make sure
it is within specification.

Sector shaft end play

Select suitable adjusting shim and
adjust end play between sector shaft
and adjusting screw.

Sector shaft edjusting screw shims:
Refer to0 $.D.S.

Adjusting shim

Upper
(sector cow:r‘
side)

Ssctor shaft end play
0.01.-0.03 mm
(0.0004 - 0.0012 in)

Steering énr preload

1. Press oil seal to steering gear
housing using Tool.
Before pressing oil seal, coat seal

4. Apply suitable liquid sealant contacting face of oil seal with gear
around lock nut inner surface. fuid.
Apply sealant §T35322000
R
§T35325000
= v

Adjusting plug

Lock nut
SS5T090

S5T093

ST8

2. Install sector cover on adjusting
screw with sector shaft.

Adjusting screw

55TQ94

3. Set worm gear in a straight-ahead
position. - .
4. Insert sector shaft and sector
cover assembly with pasket into
gear housing. .

Carefully insert sector shaft in
place, using care not to scratch oil seal.

Gasket

55T096

5. Tighten sector
housing,.

cover to gear

- KV48100301

{15-25kg-m, 11 - 18 ft-lb} S5T096

6. Pour recommended gear oil into
assembly through filler hole and
install filler plug.

Specified refill capacity:
Approximately 0.28 liter
{5/8 US pt, 1/2 imp pt)




STEERING SYSTEM — Steering Gear (Model VRB47L)

7. Tighten adjusting screw so that gear
preload is within specification.

CAUTION:

Always adjust steering gear preload by
turning adjusting screw in “tighten”
direction. :

Rotate worm gear a few- turns in
both directions to settle down steering
gear and then measure steering gear
preload in a straight-ahead position.

Steering gear total preload:

{with oil ssal}

Less than 1.23 N-m {12.5 kgcm

10.9 in-b}

0.4-06N-m
{4 -6 kg-cm, 3.5-5.2 in-Ib)
higher than at worm bearing
preload.

58T097

8. 1If found to be outside of above
steering gear preload specifications,
readjust adjusting screw until correct
steering gear preload is obtained.

INSPECTION

Wash clean all the disassembled
parts in solvent and check for condi-
tion.

Sector shaft

1. Check gear tooth surface for
pitting, burrs, cracks or any other
damage, and replace if necessary.
2. Check sector shaft for distortion
on its serration, and replace if neces-

sary. Also check gear housing for-

deformation.

Steering worm assembly

1. Inspect ball nut gear tooth sur-
face, and teplace if pitting, burrs,
wear or any other damage is found.
2. Ball nut must rotate smoothly on
worm gear. If found too tight, assem-
bly should be replaced.

Check rotation of ball nut as
follows:
(1) Move ball nut to either end of
worm gear, and gradually stand
worm shaft and ball nut assembly until
ball nut moves downward on worm
gear under its own weight.

Downward
own weight

587098

(2) If ball nut does not move freely
over entire stroke, replace assemnbly.

Be careful not to'dlrnago ball nut
guide tube while check is being made.

CAUTION:
Be careful not to allow ball nut to run
down to either end of worm,

Bearing

1. Inspect worm bearing for wear,
pitting or any other damage. Replace
as requried.

When replacing worm bearing,
replace it as a set of bearing and
outer race.

2. If sector shaft needle bearings are
worn or damaged, replace as an as-
sembly of gear housing and bearings.

0il seals

Discard any oil sea! which has once
been removed. Replace oil seal if
sealing lip is deformed or cracked.
Also discard oil seal if spring is fa-
tigued or dislocated.

ST-9



Power Steering Gear (Model: 1.P.S. 561.) and-Oil Pump — STEERING SYSTEM

'POWER STEERING GEAR (Model : I.P.S. 56L) AND OIL PUMP

DESCRIPTION
Power steering system

The power steering gear is licensed
by ZF company in West Germany,

The integral power steering unit is a
gear housing into which a control valye
(2-spool valve type) and power cylin-
der are built compactly. The major

components are as follows:
o Oil pump

e Reservoir tank

e Power steering gear

¢ Oil piping

Reservoir tank
@ 29-49(0.3-0.5,2.2-3.6)

@ 32-38
(3.3-3.9,24-28)
To stub shaft

Gear assembly

@ 49-69(50-7.0,36-51)
To each hoses

@ 52-62(5.3-6.3, 38 - 46)

To body frame

Oil pump
@ 29-49(3.0-5.0;,22-36)
To high-pressure hose
®) 26-36(2.7-3.7,20-27)

To bracket

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

@ 2.9-4.9(0.3-0.5,2.2- 3.6) —
To suspension crossmember

Low-pressure hose
and piping

High-pressure hose
and piping

"SS8T127:

Power steering gear

The integral power steering gear is
an accurate oil pressure mechanism.
In disassembling it, be careful to keep
dust, iron powder and other foreign
particles out of the gear housing.

Only the sealing parts of the gear
assembly can be replaced. The remain-

ing parts must be replaced as an gear
assembly.

57-10

CAUTION:
a. The parts which can be disassem-
“bled are strongly restricted, and
never disassemble other parts than
the specified ones. If parts not
indicated in the manual are also
disassembled, replace the assembly
instead of reassembling those parts,
b. Disassembly of integral power steer-
ing gear should -be performed in a
place as clean-as possible, although
a dust preventing device is not re-
quired.

¢. Should disassembly of integral
power steering gear remain un-
finished for any reason, indicate it
as "Half Disassembled” and cover
parts with a clean cover,

d. Hands should be cleaned immedi-
ately before-disassembly,

e. Do not use a rag. Be sure to use
nylon or paper cloth.

f. Be sure to follow procedures and

cautions indicated in the Service
‘Manual.




STEERING SYSTEM - Power Steering Gear (Model: 1.P.S. 56L) and Oil Pump

Breather cap

*O-ring
Lock nut
Breather scrow @ 28-34 (2.9 -3.5,21 - 25)
@ 6.9-8.8(0.7-0.9,5.1-6.5) e *Copper washer
\% J @ 26-32
. %/ (2.7-1.3,20- 24)

Sector shaft Beiween sector
. adjusting screw = cover to gear
housing

Gear housing

Worm and valve
msembly (With
intermadiate

cover)

*(-ring *Special washer (‘Luge)

Intermediate .
cover both sides e, ‘Dust seal
g *Snap ring

- *0il seal -
@ 26-32 (In rear cover) g 3

*Spring washer
(2.7-33, .
20 - 24) @ Nut
. [ 1 ([ 127-147(13-15,94-108)
*. Once' removed, must not be used again To gear arm and sector shaft

: Nem (kg-m, ft-Ib
® Ge : §57033

0il pump and resevoir tank

Malfunctioning (Replace as an oil
pump assembly). "

" ST-1



Power Steering Gear (Model: 1.P.S. 56L) and 0il Pump — STEERING SYSTEM

REMOVAL

Before removing, clean exteriors of gear housing and oil pump with steam and dry with compressed air,

Steering gear

Hose to gear housing
®49-69(5.0-7.0, 36 - 51)

Joint to stub shaft
@ 32-38(3.3-3.9,24-28)

Sector shaft to gear arm -
T 127-147(13-15,94 - 108
e Remove gear arm

$T29020001
» Install gear arm
Align four grooves of gear arm
serrations with four projections
of sector shaft serrations, and
install and tighten lock washer
and nut.

¢ Plug openings of gear housing, and
securely locate hose conmectors
at a position higher than oil pump
and cover with rag.

& Be extremely careful to prevent
entry of forcign matter into
hoses through connectors.

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

‘ : Removing points

8ST128

Oil pump, resevoir tank
and each hose

1. Remove air duct at air cleaner.

2. Loosen oil pump pulley lock nut.
Turn belt adjusting bolt counter-

clockwise,

3. Remove oil pump belt.
4. Loosen (not remove) hoses at
pump.

ST-12

6. Disconnect hoses from oil pump.
7. Remove oil pump brackets and
other brackets from engine.

8. Unfasten hose clamps, and remove
hoses from suspension crossmember.

INSTALLATION AND
ADJUSTMENT

-Install steering gear in the reverse
order of removal.



STEERING SYSTEM — Power Steering Gear (Model: 1.P.S. 56L} and Oil Pump

Fluld level

1. Check fluid level in ol pump
assembly with dipstick whether fluid
level is on HOT side at normal operat-
ing temperature or on “COLD” side
when oil is cold.

X
. 53;3
Add oK
(]
==
=
dd
oK.
557133

2. Turn steering wheel to right-to-
left several times,

3. Hold steering wheel at each “lock™
position for five seconds and carefully
check the following points for fluid
leakage.

e Qil seal at rear cover

Intermediate cover

Adjusting screw lock nut

Sector shaft oil seal

Sector cover O-ring

Oil pressure line connectors

Oil pump and reservoir tank

CAUTION:

Do not hold steering wheel at lock
position for mare than fifteen seconds
at a time.

s Do not averfill with fluid.
o Nommal operating temperature is 60
to 80°C (140 1o 176°F).
o When running engine, make sure
fluid level variations in opening oil
_pump are less than 2 mm (0.08 in).
2. Check fluid level and leakage.
Recommended fluid is Automatic
Transmission Fluid “Dexron Type'.
Refer to Section MA for “Recom-
mended Lubricant”.

Fluid capacity {with oil pump,
reservoir tank, each hose and
steering gear assembly):
Approximately

1.22(1-1/4 US qt,

1-1/8 Imp qt)

Pump belt adjustment
Adjust oil pump belt tension,

Pump belt adjusting bolt
Thumb pressire:

Lock nut

/\ Qil pump belt_dsflection:
8-12mm IO.31 -0.47 il'l, SST134

Check fluid leakage

1. Run engine at idle speed or 1,000
rpm.

Hydraulic system check

To determine whether problem is
in steering gear or oil pump, measure
operating pressure.

Before conducting hydraulic system
test, carefully check belt tension and
condition of driving pulley.

Tires must be inflated to normal
pressure.

1. Check fluid level and fluid leak-
age, adding oil if necessary.

o

2. Run engine.

Make sure temperature of fluid in
pump rises to 60 to BO°C {140 to
176° F} with a temperature indicator.
3. Stop engine.

4, Set Tool.
o 'Gauge must be between, shut-off
valve and oil pump.

Pressure gauge
calibrate

9,807 kPa {100 kg/cm?2,
1,422 psi)

outlet

Shut-off valve
SSTO36

SST136

5. Open shut-off valve at Tool °
ST27091000.

6. Check fluid level, adding fluid if
necessary.

7. Run engine at idle for 3 to &
seconds.

8. Stop engine and check fluid level,
adding fluid if necessary. o

9. Run engine and check fluid level
again, adding oil if necessary.

10. Turn steering wheel fully in left
or right until fluid reaches operating
temperature,

e Be sure that all connections are

tight.
e Expel any air from system.

11. ‘Slowly close shut-off valve with
steering wheel fully turned ip left or
right and lightly touch wheel stopper.

CAUTION: :

Do not close shut-off valve for more
than fifteen seconds, as this would
abnormally increase lubricant tem-
perature and cause undue pump wear.

With valve fully closed, pump pres-
sure should be at maximum.

Normal pressure:
. About 5,394 kPa (55 kg/cm?2,
782 psi) atidling

ST-13
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Power Steering Gear (Model: 1.P.S. 56L) and Oil Pump — STEERING SYSTEM

12. If pressure increases beyond upper
limit, pressure relief valve in oil pump
is not functioning properly. Replace as
oil pump assembly.

13. 1If, with shut-off valve fully clased,
pressure drops, the problem is in
pump. Replace as oil pump assembly.
pump assembly. .

Af_ter checking hydraulic system,
add fluid as necessary, then complete
ly bleed air out of system.

Bleeding hydraulic system

1. Raise front end of car until wheels:
clear ground.
2. Run engine,

Make sure temnperature of fluid in
pump rises to 60 1o 80°C {140 t0 176
°F) with a temperature indicator.

3. Check fluid level, adding fluid if
necessary,

® Operation should be parformed,
making sure that fluid level is kept
wimip specified limit. ]

e Repeat this operation until air
bleeding is completed.

10. If air cannot be bled completely

in- steps 1 -through-9, proceed as. fol-

lows:

(1) With engine runing at 1,000 to

1,500 tpm, repeat step 9,

(2) Turn steering wheel to right and

left from lock to lock five to ten

times. Carefully check fluid leakage

with steering wheel held at each lock

pasition for five seconds,

58T135

4. Run engine for 3 to S seconds.
5. Stop engine, adding fluid if nes-
sary.
6. Quickly turn steering wheel all the
way to right and left ten times and
lightly touch wheel stoppers. ,
7. Check fluid level, adding fluid if
necessary. ' .
B. Start engine at idle.

Repeat steps 4 through 8 until air
will be bied from pump.

9. With steering wheel fully turned

to left, open bleeder screw to expel
air, and then tighten bleeder screw.

ST-14

CAUTION:

Do not hold steering wheel at lock
position for maore than fifteen seconds
at.a time.

Stearing whee!l turning
torque check

1. Park car on a level, dry surface
and set parking brake firmly.

2. Bring power steering fluid up to
adequate operating temperature, [Ap-
proximately 60 to 80°C (140 to
176°F)].

o It is easy to bring power steering
fluid up to adequate operating tem-
perature by idling engine and at the
same time tuming steering ‘wheel
from left to right for about two
minutes. Alternatively, drive. car
several miles.

e Tires. must be inflated to normal
pressure,

3. Check steering wheel tuminé tor-
que when steering wheel has been
tumed 360° from straight-ahead posi-
tion.

Steering wheel turning force:
294-343N
(3.0-35kyg,6.6-7.71b)

-at circumference of stearing whesl.

INSPECTION AND
ADJUSTMENT

Wash dean all disassembled parts
in suitable cleaning solvent and check
their condition.

‘Check séaling portion.

Adjusting screw nut O-ring.

Sector shaft cover O-ring

Sector shaft oil seals

Rear housing oil seal

Intermediate cover O-rings

Discard any oil seal and O-ring
which have once been removed.

Replace oil seal and O-ring if sealing
surface is deformed or cracked.

Steering gear turning torque
measurement

1. Measure turning torque at 360°
position.
(1) Install steering gear on Tool.

KV48100301




STEERING SYSTEM — Power Steering Gear (Model: L.P.S. 56L.) and Oil Pump

(2) Turn stub shaft all the way to
right and left several times.

(3) Measure turning torque at 360°
position, from straight-ahead position
using Tool.

~N ]

: ‘S5T041
Turning torqus at 360°:

{29 .35kg-m, 21-25 f1-lb) g5T043

Straight-ahead position is a position
where stub shaft is turned two -turns
by 45° from lock position.

3. Disconnect sector shaft coverbolt,

Do not loosen adjusting screw lock
nut,

Do not turn lock nut untess neces-
sary; otherwise it will damage O-ring,
resulting in an oil leak.

Less than 1.2 N'm {12 kgcm, 10 in-lb) —

® Stub shaft can be turned by wrap-
ping vinyl tape around serration
area of stub shaft and fitting
wrench socket.

e If it is beyond specification, gear
must be replaced as an assembly.

2. Measure turning
straight-ahead position.

torque at

(1) Set worm gear in a straight-ahead
position.

Straight-ahead position is a position
where stub _shaft is turned two turns
by 45° from lock position.

(2) Measure turning torque using

Tool.

Turning torqua at straight-

shead position:

) 0.10-0.39 N-m

{1-4kgcm, 0.9 - 3.5 in-h) gy,
higher than at 360°

—

" ssT042

5. After adjustment is completed,
tighten lock nut.

Measure turning torque. If they are
not within specifications, replace gear
assembly.

DISASSEMBLY

Before disassembly, measure turn-
ing torque.

If they are not within specifica-
tions, replace steering gear assembly.

4. Draw out sector shaft.
Knock out end of sector shaft
approximately 20 mm (0.79 in).

CAUTION:

Each oil sealing parts, dust seal,
special washers and snap ring once
removed must not be used again.

Adjusting screw lock nut seal

Remove adjusting screw lock nut,
and replace O-ring.

20 mm
{0.79 in)

—r—— *

SST046

O-ring
Lock nut
Copper washer

S5T044

Sector shaft oll seal

i. Install steering® gear on Tool
KV48100301.

2. Set stub shaft in a straight-ahead
position.

5. Connect a roll of plastic film to
sector shaft.

Plastic film:
Thickness 0.1 mm (0.004 in}
Length x width
200 x 200 mm (7.87 x 7.87 in)

557065
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6. Pull out sector shaft by hand. -
Attach plastic film to two bearings
located inside gear housing while
simuttaneously pulling out sector shaft
so that bearings will not drop into
housing.

7. .Remove snapring,

Rear housing seat

1. Install gear on Tool KV48100301
in a vise.

2. Loosen (not remove) rear cover
bolts.

About 5 mm (0.20'in)

8. Remove dust seal, spécial wash-
ers and oil seal.

Appty blade of screwdriver to il
seal lightly so that it will not damage
inner side of gear housing. '

Special washer A (Small)
Oil seat

9. Remove O-ring.

S5T049

3. Turn sector shaft clockwise slight-
ly to raise intermediate cover through
piston.

CAUTION:

2. When worm assembly is removed,

piston may turn and come off
under its own weight. Hold piston
to prevent it from turning,
It piston-to-intermediate cover
clearance exceeds 45 mm (1.77 in)
by loasening; recirculating ball wilt
be out of groove of worm; do not
reinstall piston hut replace the en-
tire assembly.

h. Take care not to damage teflon ring
at piston end when removing.

8. Remove rear cover, turn worm as-
sembly upside down, and lightly tap
stub shaft end on top of workbench.

CAUTION:
Do not strike shaft with 2 hammer or
pry it with a screwdriver.

4. Tumn stub shaft counterclockwise
and place piston (worm gear) in its
straight-ahead position,
5. “Remove sector shaft.

Refer to Sector Shaft Seal for disas-
sembly.
6. Remove rear cover bolts.
7. Pull out rear cover, intermediate
cover with worm gear assembly.

9. Remove rear housing oil seal.
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10. Remove O-ring on both sides of
intermediate cover.

Intermediate cover

557051

ASSEMBLY

Adjusting screw lock nut seal

Insert new OQ-ring into adjusting
screw lock nut.
o Before inserting, apply a thin coat
of vaseline to O-ring.
@ Insert O-ring to make sure it fits
“into groove.

Z Adjusting screw
lock nut

55TO52

Rear housing seal

1. [Install rear housing oil seal using
Tool.

Before instzlling oil seal, apply
recommeanded multi-purpose grease to
tips.

13

Q’.,
KV48100910 -

and KV48100920

55TO0S3

2. Install O-ings on both sides of

intermediate cover with new ones.

e Apply a thin coat of vaseline to
new O-rings prior to their installa-
tion.

e Be careful not to install wrong
O-rings as some of them resemble
in size.

557054

CAUTION: :

a. Be careful that teflon ring at piston
end is not damaged during insertion
of gear housing.

b. When worm assembly is halfway
inserted, teflon ring is deflected.
Insert remaining part of worm as-
sembly paying particular attention.
Take care not to damage teflon ring
on corner of sector hole,

Be sure that teflon ring settles in its
correct position,

3. Fit rear cover onto intermediate
cover with worm gear assemnbly.

CAUTION:

a. Do not tilt ball bearing.

b. Make sure that O-rings are not pro-
truding or extruding.

4. Insert worm gear assembly with
rear cover and intermediate cover into
gear housing,

5. Gradually tighten rear housing
bolts in a criss-cross fashion.

® @ 26-32N-m

® {2.7 - 3.3 kg-m,
y__3

Criss-cross fashion

SST0556
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CAUTION:

a. If bolts are tightened while worm
assembly is tilted, inner seals will
be damaged. Tighten bolts while
assembly is level.

i worm assembly is tilted, stub
shaft’s turning torque will be in-
creased.

b. Check O-rings to ensure that they
do not protrude or extruds;

6. Install sector shaft into gear hous-
ing.

Refer to Sector Shaft Oil Seal for
assembly. .

7. Check turning torque.

Refer to Inspection and A:[jun-

ment,

Sector shaft oil seal

1. Press new oil seal and dust cover

using Teol.

e When installing, be sure to use new :
oil seaf, dust cover and special
washers.

o Before installing, apply a thin coat
of vaseline to new oil seal and dust
seal.

Special washer
{Small)

Special washer

ST-18

2. Install a new snap ring into gear

housing.

CAUTION:

8. Tum snap ring to make sure it fits
into groove.

b. Always install snap ring with its
rounded edges facing oil seal.

¥ Snap ring
(R face faces inward.)

R face
i Inside snap ring

Outside

InstaBling snap ring .

S5TOS8 )

3. Fit new Q-ring into sector shaft
cover,

o Before installing, apply a thin coat -

of vaseline to O-ring.

e Make certain that O-ring is installed
properly, and not damaged by sec-
tor shaft.

57695

4, Set piston (worm gear) at straight-
ahead position.

Tum piston reck about 10° to 15°
toward youself with your finger,

This is for smooth insertion of sec-
tor gear.

S$T696

5. Wrap vinyl tape around serration
area of sector shaft. ,

The reason is that vinyl tape pre-
vents oil seal lip from being damaged
during insertion.

6. Gradually insert sector shaft into

gear housing, being careful not to dam-
age oil seal.

When inserting sector shaft into
gear housing, removs plastic film. Be
careful not to drop bearings into gear
housing.

7. Tighten sector cover bolts,

@ 26-32Nm
(2.7 - 3.3 kg-m, 20 - 24 f1-b)

@
!

Criss-cross fashion \ - 5§T059

8. Check steering gear turning torque.
Refer to Inspection and Adjust-
ment.

o If there is a great difference be-
tween values of turning torque be-
fore and after disassembly, it must
be assumed that some new problem
has occurred. It will be necessary to
replace the entire assembly.



STEERING SYSTEM - Steering Linkage

STEERING LINKAGE

(MG): Multi-purpose greasing points
@: N-m (kg-m, ft-Ib)

(3.2-4.3,23-31)
To body frame

@ 29-69
(3.0-7.0,22-51
To cross rod

Gear arm

Side rod assembly
@ Model VRB47L
29-69(3.0-7.0, 22-51)
To knuckle arm and cross roed
Model LP.S. 56L
54 -98(5.5-10.0,40-72)
TFo knuckle arm and cross rod

@ 127-147(13-15,94-108)
Togeararm

Ball joints

e Be careful not to damage dust
cover.

e Tighten nut to the specified
torque, and align the cotter
pin holes in the tightening
direction.

¢ Be sure to insert new cotter
pin and bend it securely.

@

Side rod adjusting bar
e When adjusti.ng toe-in, use it. ’
e Make sure that side rod bar
is screwed in socket 25 mm
(0.98 in) or more,
S5T099

REMOVAL AND
INSTALLATION

1. Jack up front of car and support

it on the safety stands, - .
2. Block rear wheels with chocks.

3. Remove gear arm using Tool.

R
Gear housing — ]

Gep.r arm
$T29020001

$STD100

4, Remove idler amm assembly.

55T0101

5. Remove side rod from knuckle
arm using Tool.

HT92520000

57881

6. Install steering linkage' in the
reverse order of removal,

{T) : Gear arm to sector shaft
127 - 147 N-m
(13 - 15 kg-m,
94 - 108 ft-lb)
idler arm to body frame
31-42 N-m
{3.2-4.3 kg-m,
23 - 31 fu-tb)
Side rod to knuckle arm
Model VRBA7L
© 29-69N‘m
(3.0 - 7.0 kg-m,
22 - 51 ft-b}
Model 1.P.S. 6L
54 .98 N-m
(5.5 -10.0 kg-m,
40 - 72 ft-1b)

7. After installing steering linkage,
check wheel alignment, and if neces-
sary, adjust,

Refer to Section MA for adjust-
ment.
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DISASSEMBLY

Side rod

1. Remove both side rods from cross
rod using Tool HT72520000.

2. Separate outer and inner ball
joints from side rod adjusting bar.

1

Inner ball joint

Side rod adjusting

Quter bali joint

Lock nut

587102

Idler arm assembly

Remove nut, and separate each
part,

ASSEMBLY

Assemble steering linkage in the
reverse order of disassembly, observing
the following instructions.

Idler arm assembly

To assemble idler arm, proceed as
follows:
1. Apply coat
grease to bushing.

of multi-purpose

ST-20

§5T013 |

Seal lip assembly

S5T104

2. Press bushing into idler body, and
insert shaft of -idler arm bracket
carefully until bushing protrudes.

@ : 54-69 N-m
(5.5 - 7.0 kg-m,
40 - 51 ft-b)

Cross rod and side rod

1. When side rod ball joints and side
rod adjusting bar are separated, adjust
side rod length correctly.

Adjustment should be dome be-
tween lock nuts.

Standard.length “A™":
71 mm (2.80 in)

@:ﬁmﬁ@

—A

Unit: mm (in)
557105 . .

2. Tighten side rod adjusting bar
lock nut.

) : 78-98 N-m
(8.0 - 10.0 kg-m,
58 - 72 feb)

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

b. Make sure that adjusting bar is
screwed in each socket at least 25
mm (0,98 in}.

INSPECTION AND REPAIR

Ball joint
1. When ball stud is worn or axial
play exists, replace side rod bail

joint with a new one.

2, When dust cover is broken or
deformed, be sure to replace with a
new one.

Initial turning torque:

Balt joint
05-25Nm
(5 - 25 kg-cm,
4.3-21.7 indb}

Swivel pin
Less than
2.5 N-m {25 kg-cm, 22 in-b)

ldler arm assembhly

Check rubber bushing of idler arm
for breakage, wear or play, and if
necessary replace.

Initial turning torque:
Less than
7.8 N-m {80 kgcm, 69 indb}

Apply grease to idler arm assembly
at recommended intervals.

Cross rod and side rod

Check side rod and cross rod for
breakage, bend or crack, and replace
with a new one if necessary.

Fixing location

Check fixing location (nuts and
cotter. pins) for looseness, play or
breakage. When looseness or play is
found, check for wear on tapered
portion..of ball stud, gear arm of idler
arm.
When reassembling each ball joint,
usé new cotter pins.
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SERVICE DATA  AND SPECIFICATIONS

GENERAL SPECIFICATIONS

Steering column

Collapsible column

Standard column length “L'" mm (in)
VRB47L equipped model

179 (7.05}

1.P.5. 561 equipped model

180 (7.09)

0

b | — )

Moo

Column langth “L":

Adiusting shim thickness

Thickness mm {in} Part No.
1.575 - 1.600 (0.0620 - 0.0630} 48213 B0O10C
1.550-1.575 (0.0610 -0.0620) 48214 80100 '
1.525 - 1.550 (0.0600 - 0.0610} 43215 BO100
1.500 - 1.525 (0.0591 - 0.0600) 48216 B0O100
1.475 - 1.600 (0.0581 - 0.0591) 48217 BO100
1.450 - 1.475 (0.0571 - 0.0581) 48218 B0100

Qil capacity  liters (US pt, Imp pt}

Approx. 0.28 (5/8, 1/2)

SSTOBO
Steering gear model VRB47L 1.P.S. 56L
Turns of steering wheel an the car
{Lock-lock} 3.5 31
Steering gear ratio 18.0-205 17.0

INSPECTION AND ADJUSTMENT

VRB47L IP.S.56L

Front wheel full turning angle 0.

inner wheel degree 33°.35° | A3°-35

Outer wheel degree 27°.29° | 27°.29°*
Minimum turning radius

.7 {18.7)

(Wall to wall} m (ft) 571
Steering wheel axial play mm (in} 0 (0)
Steering whee! play mm {in) Less than 35 {1.38)

+  On power .steering modoels;

Wheel turning force (at circumference of steering wheel}
of 98 - 147 N (10 - 15kg, 22 - 23 |b} with engine at idie

STEERING GEAR
Model VRB47L

Nm (kg-cm, in-Ib)

Worm bearing preload {With oil seal) 04-06
N-m (kg-cm, in-b) {4-6,35-5.2)
Steering gear preload (With oil seal) Less than

1.23 (12.5, 109)

Backlash at gear arm top end

0-0.1 (0 -0.004}

{in neutral} mm (in}
End play

L 0.01-0.03
Between sector shaft and adjust
{Between sector shaft and adju mg. (0.0004 - 0.0012)
screw) mm {in)

Model I.P.S. S6L

Qil pump belt deflection

mm {in)

8-12(0.31-047)
at 98 N (10 kg, 22tb)

Steering wheel turning force
{At circumference of steering wheel}

N {kg, Ib}

29.4-34.3
(3.0-3.5,6.6-7.7)

Qil pump maximum pressure
kPa (kg/cm?2, psi}

5,394 (55, 782)

oC (°F)

Normal operating temperature at fluid

60 -80 {140 - 176)

Fluid capacity

£1i{US qt, Imp qt)

Approx. 1.2 {1-1/4, 1-1/8}

Steering gear turning torque

360° position from straight-ahead
position

N-m {kg-cm, in-Ib)

Less than 1.2 (12, 10)

Straight-ahead position (As com-
pared with steering wheel turned
360°)

0.10-0.39 (1 - 4,
0.9 - 3.5} higher

STEERING LINKAGE

Initial turning torque
N-m {kg-cm, in-Ib)

0.5-25 (5-25,4.3-21.7)

Ball joint
Swive! pin Less than 2.5 (275, 22)
Idler arm Less than 7.8 (80, 69}

Standard side rod length
mm {in}

71.0 (2.795)
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TIGHTENING TORQUE
STEERING COLUMN

Model LP.5. 56L

Unit N-m kg-rm ft-lb
Unit Nm kg-m ft-lb Stub shaft to joint 32-38 3.3-39 24 -28
Steering wheel nut 37-51 38-5.2 27 -38 Steering gear housing to |, 53-63 | 38-48
body frame
Jacket tube bracket 1o
dush panel 34-44 1035-045} 25-33 " Sector-shaft to geararm | 127 -147 t3-16 ~ 1 "94-108 -
Steering column mount- _ Rear cover to gear )
ing bracket 13-18 [13-18 9-13 housing 26-32 27-33 } 20-24
Jacket tube mounting Sectar shaft cover 1o gear )
bracket 34-44 0.35-045 25-33 housing 26-32 27-33 20 - 24
Coupling fixing nut : Sector shaft adjusting 28 - 34 29 _'3.5 21 .25
{VAB47L equipped 15-22 1.6-22 11-16 screw lock nut
model anly) . .
- Qil pump to bracket -26-36 2.7-3.7 -20-27
Hose to ail pump 29-49 3.0-50 22- 36
Qil reservoir tank to en-
gine compartment 29-49 0.3-05 | 22-386
Hose to suspension cross- 29-49 0.3-0.5 22.36
member
STEERING GEAR
: " Hose to gear housi 49-69 50-70 | 35-851
Model VRB47L > gear howsing
Unit N-m kg-m ftdb
- STEERING LINKAGE
Worm shaft to coupling 39-49 4-5 29 -36 -
L N B Unit - .N'm kg-m ft-lb
h .
Srosring gearhousing 10 { 5262 53-63 | 38-46 —
Y Idler arm to body frame 31-42 3.2-4.3 23-3
| Sectar shaft to gear arm 127 - 147 13-18 94 -108 *Ball stud and swivel pin 29.69 3.0-7.0 22 .51
Adjusting plug lock nut 245 -314 25-32 181 -231 idler arm nut 54 - 69 55-7.0 40 - 51
Sector shaft coverbolt | 15-25 1.5-25 | 11-18 Side rod bar lack nut 78-98 | 8.0-10.0 | 58-72
Sector shaft adjusting 29 -39 30-40 | 22.29 '+ 1.P.S. S6L aquipped model-only

| screw lock nut

ST-22

Side rod assembly 54 - 69’ N-m (5.5 - 7.0 ig-m; 40 - 51 ft4b)




STEERING: SYSTEM — Trouble Diagnoses and Corrections

TROUBLE DIAGNOSES AND CORRECTIONS

Except for the following probalbe causes and corrective actions, refer to

Trouble Diagnoses and Corrections in Front Axle and Front Suspension section.

Condition -

Probable cause

Corrective action

Excessive wheel play.

. Insufficiently tightened or improperly in-

stalled steering gear housing.

Damaged steering linkage or ball joint.

- Incorrect adjustment of steering gear.

. Retighten,

Replace faulty parts.
Adjust.

Vibration, shock or
shimmying of steering
wheel,

Insufficiently tightened or improperly in-
stalled steering gear housing.

Wear of steering linkage.
Damaged idler arm.

Worn column bearing, weakened column
bearing spring, or loose clamp.

Retighten,

Replace faulty parts,
Replace,

Replace or retighten.

C:ar pulls to right or
left.

Deformed steering linkage and/or suspension
link.

Replace.

Stiff or heavy steering
wheel.

Insufficient lubricants or mixing impurities
in steering linkage or excessively worn steer-

- ing linkage.

Worn or damaged steering gear and bearing.
Incorrectly adjusted steering gear.
Deformed steering linkage.

. Interference of steering column with turn
signal switch.

Replenish grease or replace the part.

Replace.
Adjust.
Replace.
Adjust,
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POWER STEERING

Condition

Probable cause

Corrective action

Oil pressure does not
build up.

Pumgp drive belt slipping on pulley.
Pump malfunctioning,

Oil leaking through hose joints.

QOil leaking through power steering.

Readjust belt tension.
Replace.
Replace or retighten copper washer.

Replace sealing parts at steering gear,

Steering wheel moves
heavily.

Lack of oil in oil pump.*

Air present in oil.

Oil pressure too low.

Wheel alignment out of specifications or air
pressure in tires too low.*

Steering gears irnproperly engaged.*

Refill,
Bteed air.
See “Hydraulic system check”.

Re-align or inflate tires to correct pressure.

Replace gear assembly.

Steering column out of alignment . * Repair or replace.

Worn or damaged ball joint at suspension Replace,

and steering linkage.*

Idler arm dragging.* Repair or replace.
Steering wheel fails to Refer to items marked “*” above.
return. Front wheel caster improperly adjusted. Readjust.

Internal gears dragged or gouged. Replace gear assembly.
Steering effort is not 0il leaksge in steering gear. Replace sealing parts.

the same in both
directions.

Stuffy il passage in steering gear.

Replace gear agsembly.

Unstable running.

Wheel bearing not properly adjusted.

Stuck or damaged control valve in steering
gear.

Front wheel alignment not properly.
Excessive steering gear play,

Play at suspension and linkage ball joint.

Readjust.
Replace gear assembly.

Readjust.
Readjust backlash or replace gear assembly.
Replace.

Noisy pump.

Lack of oil in oil pump.
Hoses or oil filter clogged.
Loose pulley.

Belt noisy or slapping.
Broken pump part.

Refill.

Clean or, if necessary, replace.
Repair.

Readjust tension.

Replace.
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SPECIAL SERVICE TOOLS

Tool number

Unit application

Tool name

(Kent-Moore No.) Model VRB47L | Model LP.S. 561
ST27180001 Steering wheel puller
(J25726)
KV48100301 Strut & steering gear box
(J25729) gttachment X X
ST31275000 Preload gauge ‘
(See J25765) Torque wrench
M GG91030000 | Socket adapter

(See J25765) Socket adapter
@ HT62940000 X X

« - )
(@ HT62500000

( - )
ST29020001 Steering gear arm puller
(125725) . <

" HT72520000 Ball joint remover
« -
KV48101500 Lock nut wrench
« - X
KV48101400 Adjusting plug wrench
¢ =) «
ST27091000 Press-ure gauge To - / To control {f
( oil pump o , Ive!
- ) 7 X
Shut-off valve
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Tool number | Unit application
Tool name
(Kent-Moore No.) Model VRB47L | Model IP.S. S6L
KV481009S0 0il seal drift set
(J26367)
(D Kv48100910 Drift
¢ - ) ' X
@ KV48100920 Adapter
« - )
® Kv48100930 Adapter
« - )
" (DST35322000 | Front wheel bearing drift
« -
(2)ST35325000 Drift bar X
«C -
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Body Front End — BODY

' BODY FRONT END
FRONT BUMPER (Shock absorber type)

Shock absorber

@ 59-78
(6.0 - 8.0, 43 - 58)

Bumper mounting
bracket

Overrider

@ : N-m (kg-m, fi-Ib)

SBF126
REMOVAL AND distance from top edges to ground
INSTALLATION meets the specifications.
1. Disconnect battery ground cabie.
2. Disconnect front combination
lamp connectors.
3. Remove special bolts securing _
shock absorber to front bumper assem- Max. 600 (23.62)
bly, then remove front bumper assem-
bly. *
4. Remove shock absorber from car
495 - 530
body. (19.49 - 20.87)
CAUTION:
The shock absorber is filled with a 495 - 530 PP
high pressure gas and should not be Max. 600 {23.62) (19.49 -20.87) [ﬁ'
disassembled, drifled or exposed to
an open flame,
5. [Installation is in reverse order of . ' Lﬁ
removal. : . Unit: mm (in) . Section A-A sBF127 |
ADJUSTMENT : : :
Place car on a flat surface under 2. After adjustment, tighten bolts
Bumper height curb weight conditions. Tires must be and nuts securely.

l.  Adjust bumper height so that inflated to rated pressure.

BF-2



BODY - Body Front End

RADIATOR GRILLE

REMOVAL AND
INSTALLATION

1. Openengine hood.
2. Remove radiator grille.

) . @

&

sBF128

3. Installadion is in reverse order of
removal.

FRONT APRON FRONT SIGHT
: SHIELD
REMOVAL AND
INSTALLATION REMOVAL AND
1. Remove front bumper assembly. INSTALLATION
Refer to Front Bumper for removal, 1. Remove headlamp finisher and

2. Remove front apron. headlamp.
: 2. Remove radiator grille.

3. Remove front bumper assembly.
4. Remove front sight shield.

S5B8F129

$8F130
CAU".DN: A . 3. Installation is in reverse order of
a. Radiator grille is made of plastic,
. removal.
s0 do not use excessive force, )
b. Take care to keep oil away from When installing front apron, be sure .
radiator grille. to seal mating surface of front fender 5. Installation is in reverse order of
and front apron. ' removal.
FRONT FENDER
Section A-A
Seal completely to mating surface of
fender and hoodledge. Front fender
Front apron
Front sight shield ~Fender protector
Fender stay
SBF131

BF-3



Body Front End — BODY

REMOVAL AND
INSTALLATION

1. Disconnect battery ground cable.
2. Remove front bumper assembly.
Réfer to Front Bumper Assembly for
removal and installation.

3. Remove fender protector, sight
shield, front apron and fender stay.

4. Remove bolts attaching front
fender, and then remove front fender.

HOOD

CAUTION:

Fender panel and hoodledge are
secured with sealant. Before removing
front fender, be sure to remove seal-
ant.

5. 'Installation is in reversé order of
removal,

When installing front fender, apply
sealant to mating surface of front
fender and hoodledge.

Hood

Striker

Hood louver

" Torsion bar

Hood hinge

Cowl grille

Hood fock

Hood control
cahle

Hood control
knob

SBF132

REMOVAL AND
INSTALLATION

Hood

1. Open hood and remove washer
tube.
2. Support hood and remove bolts
attaching hood hinge, and then remove.
hood.

BF-4

(1.6-2.1 kgm, 12-15#14b} sSBF133

3. Installation is in reverse order of
removal. Adjust hood. Refer to Ad-
justment.

TYorsalon bhar

1. Open hood.

2. Support hood and remove each
torsion bar by disengaging end of
torsion bar from hood hinge. Use a
suitable screwdriver.



BODY — Body Front End

SBF134

“

3. [Installation is in reverse order of
removal.

Lubricate sliding surface of tor-
sion bar.

Hood hinge

1. Remove engine hood.

2. Remove wiper arm, and then re-
move windshield lower grille.

3. Remove torsion bar and then
remove hood hinge.

CAUTION:
Remove hinge only after torsion bar
has heen removed.

SBF135

4. Installation is in reverse order of
removal.

() : Hinge attaching bolts
39-49N-m
{0.4-05 kam,
29-36 ftlb)

Hood lock and lock control
1. Remove bolts attaching hood

lock.

2. Disconnect lock ¢ontrol wire from
hood lock, and then remove hood’
lock.

S5BF136

3. Remove left instrument lower
cover. Refer to Instrument Lower
Cover for removal.
4. Remove hood lock control knob,
and then draw cable out through pas-
senger compartment.
5. Installation is in reverse order of
removal. Adjust hood. Refer to Hood
Adjustment.
(@ : Hood lock attaching bolts

16-21 N-m

{1.6- 2.1 kgm,

12 - 15 ft-b)

Check hood lock control operation.

ADJUSTMENT

Hood and lock

1. Loosen bolts attaching hood
hinge, and move hood forward or
backward and side to side until it is
set in optimum position.

SBF137

2. Loosen bolts attaching hood lock,
and move hood up or down and side
to side until it is set in optimum posi-
tion when opened and closed.

S5B8F138

After hood adjustment, ensure
that clearance between hood and

"fenders is nearly equal at all points.

-

Bumper rubber

"Raise two hood bumpers until hood
is flush with fenders.

Fender
0(0} H°°d/ oto)
|

e

] ~

e

g

Unit: mm (in) SBF139

Adjust bolt
Bumper rubber
Lock nut

Weld nut

o b =

Ensure that rubber humpers come
in contact with mating panels.

BF-5 °



Door - BODY

DOOR

Door glass —

Door outside moulding
Doar stabilizer _

= - '
A=l Inside lock knob

[ ’\
o = /
i ¢ I ,‘.’ﬁ-%*ﬂﬁiwr _i~, = —— Inside handle
td

»
L ( Guide channel B

T
' \\¥ ““ C:J'flll__/ l? F!‘unt upper stopper
| Font g i

Ar
Door lock J_C\.‘ il ‘

fsgllll “ " '
- \l\\\ N ?

Rell

Inside handle
escutcheon

Regulator handle

5BF 140

BF-6



BODY — Door

DOOR

REMOVAL AND
INSTALLATION

Door assembly

1. Support door with a stand or jack.

Place a rag between door and stand
or jack.

2. Remove door from hinges.

SBF141

3. Installation is in reverse order of
removal. Adjust Door. Refer to Ad-
justment.
@ : Door hinge securing bolts

16-22 N-m

(1.6-2.2 kg-m,

12 - 16 ft-ib)

Front door trim

1. Lower door glass fully.

2. Remove arm rest and door inside
handle escutcheon.

3. Remove regulator handle by pry-
ing out set pin.

~J

sBF142

4. Remove bolts attaching door win-
dow to guide channel.

5. Remove sealing screen.

When removing sealing screen, bhe
careful not 1o allow it to come in con-
tact with adjacent parts.

6. Instaltation is in reverse order of
removal.

a. To prevent water from entering
passenger compartment, affix seal-
ing screen firmly with adhesive tape
or bonding agent.

b. With door window closed, use set
pins to install regulator handle as
shown in Figure below.

SBF 144

"'5. Remove door stabilizer.

6. Remove door glass by pulling it
upwards and away from door.
7. Remove regulator attaching bolts.

. Front
300

P = _ Set pin (spring)
1

BF8798

SBF145

8. Remove  regulator  assembly
through large access hole in door
panel.

Front

._ Set pin (spring)

BF879B

Door glass and regulator

1. Remove door trim.

2. Remove door outer molding.

3. Remove both front and rear
upper stoppers.

4. Remove door finisher with suit-
able tool, and pry door finisher clip
off door inner panel.

Front upper stopper

SBF 146

9. Installation is in reverse order of
removal. Door glass adjustment. Refer
to Adjustment.

Apply grease to sliding surfaces of
regulator and guide channel,

BFf-7



Daor - BODY

Door lock and lock cﬁntrol

Door outside handle

Inside lock knob

Inside handle escutcheon

Inside handle

SBF147

1. Remove door trim. ADJUSTMENT
2. Remove door glass. Refer to Door

Glass for removal. Door assembly

3. Remove door inside handle at-
taching screws, door lock assembly
attaching screws and bellcrank attach-
ing screw.

4. Disconnect key rod from key
cylinder, and then remove door lock
and lock control. ' -

5. Remove door outside handle.

6. Installation is inreverse order of
removal.

.

-e-
P

’

B e .
.3

Apply grease to sliding surfaces of
levers and springs.

]
]
]
]
¥
1
i
.
i
1
1
.
.
'

'

i

SBF 148

1. Loosen bolts attaching door hinge
to body side. Move door, up or down

and forward or backward until it is

correctly positioned.
Using an offset wrench, remove

BF-8

bolts attaching hinge to rear of front
fender. i

2. Loosen bolts attaching door hiﬁge

“to door side. Move door from ;ide to

side until it is set in optimum position.



BODY - Door

Door glass '

Before adjusting door window glass,
check body side weatherstrip to ensure
that it is properly positioned, as im-

proper positioning may cause water or
dust leaks. :
Adjust window glass as follows:

1 In-out adjustment
(at waist area)

2 In-out adjustment
(upper side of galss)

3 Tilt adjustment
{upper side of glass)

4 Glass upper stop
adjustment

5 Glass fore and
aft adjustment

Tilt adjustment {Upper side of glass)

1. Loosen front and rear upper
stopper securing bolts and front and
rear guide rail securing nuts.

2. Adjust door regulator so that :
upper side of glass is parallel with
body side weathers‘trip.

Guide channel

Regulator’

. 8BF183

SBF 149

In-out adjustment (At waist area)

1. Loosen nuts securing upper ends
of both front and rear guide rails.

Rear guide rail

SBF150

2. Raise window completely.

3. Tum upper adjusting bolts in one
direction or the other until distance
between glass and rubber seal for door
wzist molding is 11.2 mm (0.441 in),
as shown in Figure below.

11.2 mm (0.441 in}

3. After adjustment, tighten guide
rail securing nuts and guide channel
securing bolts.

Glass upper stop adjustment

1. Adjust rear height of glass by
changing upper rear stopper position.

SBF151

In-out adjustment (Upper side of glass)

1. Loosen nuts securing lower end of
guide rail, and turn adjusting bolts
until plass is set in position as shown in
Figure below.

Side roof rail

0-3mm
{0-0.12in)

Door glass

SBF154

:Side roof rail
14-17 mm
(0.55 - 0.67 in) Door glass
SBF152

— SBF155

BF-9



Door — BODY

2. Adjust front hcig'ht of ‘glass by
changing upper front stopper position.

Ay

‘ Q&\t\
\ Q:::::::?:gg}156

~

After completing adjustment, en-
sure that each adjustment is within
specified limit.

BF-10

Door lock and lock control

1. Move bellcrank front and rear
until free play of lock knob is mini-
mum. Check lock knob and inside
handle to insure that they are flush
with each other when lock is engaged.
Tighten lock knob attaching screws,

5BF157

2. Turn adjusting nut vntil clearance
between outside handle rod and door
lock lever is 0 to 1 mm (0 to 0.04 in).

\-Adjust nut

0-1mm
{0 -0.04 in}

SBF 153

After adjustment, check to deter-
mine if door lock operates correctly.




BODY — Body Rear End

BODY REAR END -
REAR BUMPER (Shock absorber type)

ﬁ[ @ 31-42(3.2-4.3,23-31)
///

Bumper mounting bracket

Shock absorber Rear bumper

Overrider

Bumper face

Bumper
side molding

Bumper molding

é i : ' @ : Nem (kg-m, {tdb)

SBF159

REMOVAL AND
INSTALLATION

1. Disconnect battery ground cable.
2. Disconnect reverse lamp harness.

. . Center line
3. Remove special bolts securing l\
shock absorber to bumper assembly, %
and detach bumper assémbly. Max. 600 (23.62 I"\
4. Remove shock absorber from car “\ SN '
body. . §§
. L
|2 P‘
CAUTION: ‘ e
- . 512 -544 A
The shock absorber is filled with a (2016 - 21.42)
high pressure gas and should not be
disassembled, drilled or exposed to PP
an open flame. 512 - 544
P Max. 600 (23.62) ote . 21.42) :
5. Installation is in reverse order of i
removal. .
ADJUSTMENT Unit: mm (in) Section A-A SBF160
Bumper height
1. Adjust bumper height so that Place car on a flat surface under 2. After adjustment, tighten bolts
distance from top edges to ground curb weight conditions. Tires must and nuts securely.
meets the specifications. be inflated to rated pressure.

BF-11



Body Rear End — BODY

TRUNK LID
(Hardtop)

REMOVAL AND
INSTALLATION

Trunk llq

1. Open trunk lid and remove
trunk opener cable.

2. Support trunk lid and remove
bolts attaching trunk lid to hinge,
then remove trunk lid.

3. Installation is in reverse order of
removal. - . ‘

Adjust trunk lid. Refer to Adjust-
ment.

T : Trunk lid securing bolts
39-49Nm
{0.4 - 0.5 kg-m,
29-3.6ftlb)

Torsion bar

1. Open trunk lid.
2. Suvpport trunk ilid and remove
each torsion bar by disengaging end
of torsion bar from trunk lid. Use a
suitable screwdriver.

=

'SBF162

3. Installation is in reverse o;der of
removal.

Trunk lid lock and striker

1. Remove trunk rear finisher.

2. Remove trunk lid attaching bolts,
and then remove striker.

3. Remove lock attaching bolts, and
then reinove lock,

‘Trunk lid opener

4. Installation is in reverse order of
removal,

Fuel filler
cable

SBF164

1. Remove rear seat cushion and rear

.seat back.

2. Remove kicking plate.

3. Remove trunk ld lock attaching
bolts and then remove trunk lid lock.
4, Trun up floor carpet near trunk
lid opener handle.

5. Remove trunk lid opener handle.
6. Remove trunk lid opener cable.

7. Installation is in reverse order of
removal,

Fasten trunk opener cable securely
with adhesive tape.

ADJUSTMENT
Trunk lid and lock

1. Loosen bolts attaching trunk lid:
hinges. Move trunk lid forward or
backward and side to side until it is
set in optimum position.

/




“BODY — Body Rear End

2. Loosen bolts attaching trunk lid
lock. Move trunk lid lock forward or
backward and side to side until it is
correctly positioned when opened and
closed.

(0.4 -05kg-m,! - ’ )
2.9 - 3.6 ft-Ib)

SBF166

Trunk lid opener

Adjust trunk lid opener until clear-
ance between trunk lid control cable
end and control lever is within 1 mm
{0.04 in) when trunk lock is engaged.

Clearance; Less than
1 mm {0.04 in}

Lock

i P S .
Adjustable: +5 mm (:0.20 in}
. SBF167 .

BACK DOOR
(Hatchback)

REMOVAL AND
INSTALLATION

Back door

SBFi1s&8

CAUTION:

a. Be careful not to scratch hack door
stay when installing. A scratched
stay may cause gas leakage.

b. Back door stay contents are under
pressure. Do not take apart, punc-
ture, apply heat or fire.

Back door lock and lock
cylinder ‘

1. Open back doaor.

2. Remove luggage rear finisher.

3. Remove back door lock from rear
panel.

1. Open back door.

2. Mark hinge locations on body for
proper reinstallation.

3. Support back door by hand and
remove back door to back door stay
bolts. Remove rear roof rail trim and
disconnect rear defogger and rear win-
dow wiper harness connector and
hose.

4. Support back door by hand and
remove back door to back door hinge
attaching bolts. Then' remove back
door.. This operation requires two
men. ' e

SBF169

L -

CAUTION: _

Place rags between roof and upper end
of back door to avoid damaging paint-
ed surfaces.

5. Installation is in reverse order of
removal,

(¥) : Back door stay retaining bolt
16 - 21 N-m
{1.6 - 2.1 kg-m,
12 - 15 ft-lb)

4. Remove rear combination lamp
and then remove lock cylinder.

3

5. Installation is in reverse order of
removal. Adjust back door, referring
to Back Door for adjustment.

BF-13
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ﬁack &oor opeﬁer

Back door lock cable

SBF171

1. Open back door.

2. Remove luggage rear finisher.

3. Remove back door lock from
rear panel.

4. Remove rear seat cushion and
rear seat back.

5. Remove kicking plate.

6. .Tum: up floor carpet gear back

door opener handle.

7. Tumn up luggage room carpet
and remove back door opener handle.
8. Remove back door opener cable.
9. Installation is in reverse order of
removal,

Fasten bhack door opener control
cable securely with adhesive tape.

ADIUSTMENT

Back door and striker
Back door can be adjusted with

bolts attaching back door to-back door -

hinge and back door lock.
1. Loosen bolts attaching back door
to back door hinge.

BF-14

2. To make side-toside adjustment,
move back door to left or right as
required to obtain an equal clearance
between back door and rear fender on
both sides. )

3. To make fore-and-aft adjustment,
move back door in fore-and-aft direc-
tion ds required to obtain an equal
clearance between back door and roof.

5. To obtain asnug fit between back
door and weatherstrip, loosen down
stopper securing screws. Loosen back
door lock attaching bolts enough to
move lock, working lock up or down
and from zide to side as required.

///\\F_;

BF684B

S8F172

4. After alignment is properly made,
tighten bolts securely.

6. After desired adjustment is ob-
tained, tighten back door lock attach-
ing bolts securely.
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BODY — Body Rear End

7. Adjust down stopper to set with
hollow of back door, then tighten
down stopper securing screws.

Back door lock

Adjust back door lock and key
rod until they are correctly positioned
when door lock is engaged, as shown
in Figure below.

Back door opener

Adjust clearance between rear door
opener cable end and locking plate
when door is locked, until it is within
range indicated in Figure below.

0% 1 mm
(0.-0.04 in)
Adjust nut

Key rod

'SBF173

Cable end
Clearance Locking lever
Less than 1 mm
{0.04in} SBF174

BF-15



-Windshieldsnd Windows — BODY

WINDSHIELD AND WINDOWS

WINDSHIELD

A pre-mixed, one-part sealant to
cement windshield glass to windshield
opening is available, ‘

" After using this sealant, it is highly
recommended that the car should re-
main stationary for about 24 hours
so that the sealant cin cure well.

Upper windshield molding is in-

stalled with 2 continuous plastic mold- -

ing fastener..

~2. Remove windshield wipers, front - -

~off caulking material attached to

Windshield glass
Windshield molding

Body

Double faced adhesive tape
Molding fastenier

Sealant

Dam

R - R T

REMOVAL

1. Protect hood, front fenders, in-
strument panel and front seats with
covers.

pillar gamnishes and windshield garnish.
Refer to Roof Trimming for re-

moval.

3. Remove front pillar moldings.

4. With a sharp cutting knife, cut

BF3318

1 Ad}lesive caulking material
2 Glass
3 Knife cut

upper and lower moldings. Then re-
move moldingg.

Cut here

7. Cut off caulking material around
entire perimeter of glass as follows:

(1) Using a knife, cut through part
of caulking material.

(2) Secure one end of steel music
wire [0.5 mm (0.020 in) in diameter]
to a piece of wood that can serve asa
handle.

Using long nose pliers, insert other

end of wire through caukling material
at edge of glass; then, secure that end
of wire to another wood handle.
5. Reaching from inside car, strip (3) With the aid of an assistant,
dam rubber from around windshield carefully cut (pull wire) through caulk-
glass. ing material around entire perimeter of
window using a sawing motion.

BF3308

CAUTION:

a. Use Genuine Nissan Sealant Kit
“72891 U7425" or equivalent. Seal-

- ant kit consists of Primer-A, Primer-

E, dam, caution label and sealant
which is made from silicone. Using
this kit, proceed to operations de-
seribed in removal and installation.

b. Do not use sealant if it is more than
six-months old.

¢. Open cartridge only at the time of
us2,

d. Keep Primers and sealant in a cool,
dry place. ldeally, sealant should be
stored in a refrigeratar.

'WARNING:
Keep heat or open flames away
as Primers are flammable.

BF-16

. BF357B

8. From inside car, push glass up
and out of window opening,.

9. Using a razor blade or sharp
scraper, remove - caulking material
along entire edge of windshield
opening, leaving it about 1.0 to 2.0
mm {0.039 to 0.079 in) thick.

if residual sealant -is silicone, re-
move all traces of it.

6. With a sharp cutting knife, cut
off caulking material along edge of
entire window opening.



BODY — Windshield and Windows

CAUTION:

a. When body painted surface is
scratched, be sure to repair with
paint.

b. Identification of used adhesive
material can be accomplished as
follows:

1) Cut a small piece of excess
sealant from glass or windshield
opening flange.

"2) Stick small piece of sealant on
the end of knife or the like, and
hald it over flame from match or
lighter until it ignites.

o Polysulfide burns with a clear
ftame and a very small amount
of white smoke or no smoke and
it odor is very objectionable
{(heavy sulfur dioxide).

o Polyurethane burns with a
dirty flame and emit black
smoke and very little odor.

¢ Silicone plows with little or
no flame and emits white smoke
and very little odor,

Burnt residue is white ash.

Molding
fastener

BF 3328

(3) Apply glass sealant beside mold-

ing fastener.

5. With sponge furnished with
Primer A, apply a light coat of Primer
to cleaned area of plass.

Pawl of molding fastener

BF333B

INSTALLATION

1. Clean contacting face of body
with non-ead gasoline.

3. Clean glass surface where the
sealant will be applied and dam with
non-lead gasoline.

CAUTION: :
Do not apply Primer A to glass open-
ing flanges.

6. With sponge fumished with
Primer E, apply a light coat of Primer
to original caulking material left on
glass opening flange. e

Cleaning area

BF 531

CAUTION:

Do not aflow oil, grease or water
to get on clean surfaces from dirty
hands or tools.

Residual sealant

JN__—/

2. Install molding fastener on upper
windshield opening as follows:

(1) Heat molding fastener and con-
tacting face of body up to about 40°C
(104°F) using a heat gua.
(2) Attach molding fastener to body
and press it more than 490 kPa (5
kgfcm?, 71 psi) using a suitable roller.
_Make certain that molding fastener
does not come off from body, as
shownrt.

4. Install dam rubber to inside of
windshield glass 8 mm (0.31 in)
inboard from edge of glass and cut off
excess amount at its ends, '

8 {0.31} Pam

81(0.31)
Glass

BF3778

If residual sealant is silicone, re-’
move all traces of it. )

CAUTION:

Allow Primers to.-dry for 10 to 15
minutes hefore proceeding to the next
step.

7. Insert cartridge in Caulking Hand
Gun ST08810000 and place smooth,
continuous bead on plass i1 mm’
{0.43 in) above glass surfaces.

BF-17
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11 mm (0.43 in}

Section A—-A

BF 7828

“=— STO8BOCOCO

After installing, attach caution label
to glass surfsce.

"Cut 6ﬂ‘ nozzle end of cartridge as'

shown below.

-

@
/’ -
7 (0.28) :
gl0.31)

Unit: mm (in)

BF 3358

10. Apply pressure on glass to aid

in seating on plate.

I1. Wipe excess caulking material
off molding fasteners, edges of glass,
and body.

12. Remove protective covers.

i3. Water test immediately using a
cold water spray.

Do not direct stream of water at
fresh adhesive material. Allow water to
spill over edges of glass. If leaks are
encountered, use Caulking Hand Gun
to work in additional caulking material
at leak point,

14. Install all previously removed

parts.

Reference: Period required for sealant

CAUTION

LEAVE ONE WINDOW
OPEN SLIGHTLY

FOR THREE DAYS,

This is 0 protect your new windshisid

instalistion from pressure-Induced
. Insics bafore tha rubber seal has com-
" pletely vulcanized.

BFE988

Bg sure that it does not obstruct
visibility. The label, noting the fact
that sealing will be impaired if door
is opened. or cloted with window
closed before sealant has dried, will
be furnished with the kit.

CAUTION:
Advise the user of the fact that car
should not be driven an rough- roads
or surfaces until sealant has. properly
vulcanized.

to dry to desired hardness.

BF957

Pierce sealing film with needle;
install cartridge on hand gun.

Unit: days
Relative humidity
_ ‘% 90 50 25
Temperature °C (°F)
’ © 25 (77) 1.5 25 | 6
10 (50) 3 53 10
—10(14) 10 17 34

CAUTION:

Sealant starts to harden 15 minutes
after it is applied; therefore, wind-
shield glass shou!d be installed in
windshield opening in body. within
15 minutes of applying sealant.

8. Support windshield glass with
Sucker STO8800000.
9: Install windshield glass on
opening flange so that clearances be-
tween windshield glass and body are
about 7 mm (0.28 in).

BF-18

REPAIRING LEAKS

Leaks can be repaired without re-
moving and reinstalling glass in the
following manner:

1. To stop leaks, first remove mold-
ings in area of leak.
2. Mark location of leak.

If water is leaking between caulking

material and body or between glass
and caulking material, determine ex-
tent of leak by pushing glass outwards.

Apply water to leak srea while
pushing on glass.
Mark extent of leak point.

3. Apply Primer and then sealant to '_
leak points, following procedures
shown below.

CAUTION:
Do not apply Primer to old silicone
sealant. '
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Primer E

Flat stick

- Work into joints

BF 4988 | .

REAR QUARTER WINDOW (Hardtop)
REMOVAL AND INSTALLATION '
\\ Rear quarter window glass

Rear fender outside molding

Rear upper stopper

%"
e —— T2 adow ind
“‘ Rear quarter window inside seal

- -

[y =

"'-‘b /ARD '

M (TP eyt Guide plat
s ] He e
TGO -

Front upper stopper

: \_Rear quartei window regulator

—

',"' ‘/\\1 Sealing screen

Rear side finisher

Guide plate C ‘@%}XS O
-,

Regulator handle -

BF-19

SBF175] |



Windshield and Windows — BODY

1. Remove rear seat cushion and
rear seat back,

2. Remove regulator handle and rear
side finisher.

3. Remove air outlet grille and seaj-
ing screen.

4. Remove upper stoppers and nuts
attaching glass to regulator. Remove
guide plate attaching nuts.

5. Remove both quarter window
glass and pguide. plate through top
opening.

8. ‘Installation is in reverse order of
removal. Glass adjustment, refer to
Adjustment.

Apply grease to sliding surfaces of
regulator and guide channel.

ADJUSTMENT
in-out adjustment
(At walst area)

Close r1ear quarter window com-
pletely. Adjust position of adjusting
bolt securing upper end of guide

.plate until distance between glass

and rear quarter waist molding rubber
seal is 11.2 mm (0.441 in), as shown.

SBF177

112 mm (0.441 in)

In-cut 'aiijudtniii;i' T
(Upper side of glass)

Adjust rear quarter window glass
podition as shown in Figure below,
using adjusting bolt located on lower
end of guide plate.

Side roof rail
14-17 mm
{0.55 - 0.67 in) Door glass
SBF152

Angle adjustment

Close door giasses and rear quarter
window pglass completely to ensure

" that fear quarter window glass is align-

ed with door glasses and fits body

6. Remove bolts attaching regulator.

SBF178

7. Draw out regulator through lower
opening,.

BF-20

S8F181}  side weathetstripping.
Rear quarter - C W
window glass Wide
Narrow ) 7 _-i ..“
, -
: zDoor window glass-

Glass adjusted too far to forward

® @
N
Glass inclined

O=

Glass adjusted too far to rear

SBF179




BODY — Windshield and Windows

Glass upper stop adjustment v
Adjust two upper stoppers until

glass and side roof rails are set at cated in Figure below.

dimensions (glass fully raised): indi-

4. Remove regulator attaching bolts
and detach regulator.

Side roof rail

" 0-3mm
{0- 0.2 in)

Door glass

SBF164

REAR QUARTER WINDOW (Hatchback)
REMOVAL AND |NS'|_'ALLAT|0N

Quarter window
regulator ) -

.0z
-’C|, : o "o G‘ 44
-]
~N 3
D o :
a o
l‘ )
@) SBF183
SBF 180
5. Remove air outlet grille and rear
fender molding.
SBF184
6. Remove rear body side retainer.
Cover
SBF185
SBF1§1

7. Remove quarter window attaching
screws, then remove quarter window. |

1.. Remove rear seat cushion and
seat back.

2. Remove regulator handle, rear
side finisher and top luggage side
finisher, and remove sealing screen. .. -
3. Remove bolts attaching glass to
regulator. . . i ;

“TsBF186

BF-21



Windshield and Windows — BODY

8. Installation is in reverse order of
removal.
To prevent water leakage through

door, fasten sealing screen securely
using adhesive tape or bonding agent.

OPERA WINDOW
(Hardtop)

REMOVAL AND.
INSTALLATION

1. Remove rear seat cushion, seat
back and rear side finisher.

2. Remove assist grip and rear comer
finighér. '

3. Remove opera window attaching
nuts, then remove window.

SBF188

4. Installation is in reverse order of
removal.

BF-22

OPERA WINDOW
(Hatchback)

REMOVAL AND
INSTALLATION

1. Remove rear seat cushion, seat
back, rear side finisher and luggage

side upper finisher.
2. Remove air outlet grille.

3. Remove opera window attaching

nuts, then remove window.

SBF189

4, Installation is in reverse order of
removat. -

REAR WINDOW (Hardtop)

1 Weatherstrip
2 Window glass

3 Molding set
4 Roof panel
5 OQuter panel

5BF361

REMOVAL

k. Place protective covers on back
door and rear fenders.

2. - Remove parcel shelf and rear side
parnishes after removing rear seat
cushion and back from body. Then
disconnect rear window defogger har-

ness at connectors. Place protective

cover on rear-panel. - .. '
3. Remove rear window molding by
prying out molding.

4. Attach two Suckers STOS800000
to glass beforehand for convenience in
lifting out rear window glass.



BODY — windshield and Windows

5. From inside passenger compart-
ment, apply hand pressure to edges of
rear window glass and remove weather-
strip lip from body flange, starting
from top to sides. Use a conventional
screwdriver covered with cloth or
other suitable tool and carefully put
weatherstrip over body flange.

BF2298

3. With rear window glass supported
and centered in opening in body,
check relationship between glass and
opening around entire perimeter of

glass.

(1) Entire inside surface of glass

should be in contact with opening.

(2) Curvature of glass should con-.

form to that of opening:

(3) Mark any section of opening to
be reformed. Remove glass and reform
opening as required.

4. Install rear window glass as
follows:

(1) Install rear window weatherstrip
to glass.

6. After rear window weatherstrip is
free from body flange, with aid of a

helper, carefully remove rear window
glass with Suckers STO8800000.

INSTALLATION
" It is important that réar window
opening in body be checked throughly
before mstallatron of rear wmdow
glass.”

Procedure below includes checkmg
of rear wmdow opening in body.
1. Check tear window weatherstrip
and rear window opening in body for
any irregularities.
2. Stick Suckers ST08800000 on
rear window glass. With aid of another
person, carefully position glass in
opening in body. o

BF&47

(3) With aid of a ‘helper, carefully
position and center rear window glass
in opening in body, supporting it with
Sucker STO8800000.

(4) When glass and weatherstrrp are
properly positioned in opening, slowly
pull ends of cord with another person
pushing glass from outside, starting
from lower center of rear window glass

" to seal lip of weatherstrip on opening

flange. _
Cord should be pulled first across

bottom of glass, then up each side and

finally across top.

(5) Carefully tap around rear window

glass to assist in seating weatherstnp

on flange. 5

Never tap or hammer at glass to
position. -

(2) Insert a strong cord in groove of
weatherstrip where opening ﬂange fits.

Insert cord so that its ends are at
bottom center of glass.

BF 650

CAUTICN:

Care should be exercised to make

eertnin glass does not strike body
metal during installation. Edge chrps
can lead to future breaks.

BF&48

1 Windshield glass
2 Draw-cord
3 Weatherstrip

5. Install all previously removed
parts.

.BF-23



Windshield and Windows — BODY.

BACK WINDOW (Hatchback)

REMOVAL

S8F190 |

1. Remove both side molding and
corner molding.

2. Remove four glass retainers.

3. Disconnect rear defogger hamess
(if so equipped). -

4. Remove- welt from inside pas-

senger compartment.
5. Remove butyl tape with a putty
knife, then remove back window

glass.

1. Wipe any trace of butyl tape off
glass and door panel, using non-leaded
gasoline. ' :

2. Affix butyl tape to entire surface
of glass, as shown in Figure below,

3. Using a heat gun, heat adhesive
side of butyl tape to 70°C (158°F).

4. Apply bonding ‘agent to points
of glass, as shown in Figures below.

Glass— *

1

Butyl tape
6 mm {0.24 in}

Cross section B-B

\

\
—

=

F \
7

SBF191 |

INSTALLATION

Use butyl tape of 8 mm (0.31 in)
or equivalent when replacing glass.

BF-24

Be sure to affix butyl tape, starting
at point A {figure above) and ending
at point A and overlap some length of
tape at point A.

Use care. to avoid touching adhesive
side of butyl tape with fingers, as
finger prints or stains may reduce
adhesive force of tape.

"SBF193
| L L '
200:mm {7.47 in)
(4 points) |
I Butyl tape
Adhesive
SBF 194




BODY = Windshield and Windows

5. Support rear window glass with
Sucker ST08800000.

6. With the help of an assistant,
bring rear window glass close to open-
ing flange of rear window, and connect
rear window defogger hamess.

7. Carefully position rear window
glass on opening flange of rear win-
dow. '

Check rear window glass to ensure
that all side clearances (upper side,
lower side, left side and right side)
are equat. o

8. Temporarily tighten four re-
tainers, and lightly tap around glass

with a rubber-faced hammer until "

glass fits panel at all points, as shown.

Be careful not to scvatch molding.

4.5 mm

(0.16 - 0.20 in) Glass,

Butyl tape

Back door
panel

"~ . SBF195

.
]

9. Tighten all four retainers securely,
and attach corner molding.

10. Do not apply vibration or shocks
to glass for at least one hour after
glass has been installed. Direct water
toward periphery of glass to deter-
mine if there is water leak inside
passenger compartment.

11. Remove excess or protruded butyl
tape.

BF-25'



Trim and Molding - BODY

ROOM TRIM

TRIM AND MOLDING

Room lamp assembly
Roof side garish

Windshield upper gamnish

SBF196

REMOVAL AND
INSTALLATION

1. Remove froat pillar garnish.

e \(’
AN

=
.-——”

o

Vi

. ﬁt‘___
—
::k

SBF197

9. Remove rear window upper gar-
nish.

SBF198

2. Remove sun visor and holder.
3. Remove room lamp assembly.
4. Remove roof side gamish.

'‘BF-26 -

7. Remove rear side finisher, - -

SBF199

5. Remove rear seat cushion and
back.

6. Remove assist grip (Hardtop), or
coat hanger (Hatchback).

10. Remove head ﬁnhg.
11. Installation is in reverse order of
removal.

8. Remove rear comer finisher

(Hardtop) or luggage upper side
finisher (Hatchback).



*BODY - 7rim snd Molding

BODY SIDE TRIM AND MOLDING

HARDTOP

HATCHBACK

Rear side finisher

BF-27



Trim and Molding - BODY

REAR PARCEL SHELF (Hardtop)

Speaker mask
Q Speaker assembly

Rear parcel shelf

SBF202

BF-28




BQDY - rristrument and Seat

INSTRUMENT AND SEAT L e

INSTRUMENT

o
A
3
-— a
& 2
_os
5 23~
k- 55'5;
& £53
0 52\.«
A A

Instrumentpad -~ -

lower cover
Heater
control panel

Combination meter
Instrument g <
(Left)

lid D

Cluster lid A

SBF203

BF-29



Instrument and.Seat —BODY

REMOVAL AND INSTALLATION

Instrument panel

SBF204

1. Disconnect battery-ground cable.
2. Remove steering wheel. Refer to
Steering Wheel, (ST scction) for re-
moval.

3. Remove shell cover and com-
- bination switch.-

4. Remove instrument lower cover

and side ventilator duct.

5. Remove cluster lid D. Remove
console box. -

6. Disconnect wiring connectors
from junction block.

7. Disconnect speedometer cable
harness connectors and antenna cable.

BF-30

8. Remove heater control attaching
screws and floor attaching bolts.

sBFz05 |

9. Remove défroster grille.

10. Remove instrument securing bolts
and then remove instrument assembly
by pulling it out.

11. Installation is in reverse order of
l'eﬂllova].*n-



BODY - instrument and Seat

CONSOLE BOX

SBF206
REMOVAL AND SEAT
INSTALLATION
1. Remove screws attaching console FRONT SEAT
box and slide console box rearward.
2. Remove parking brake, and lift
out console box.
Seat slide cover
SBF207
16 -22 N-m
(1.6 -2.2 kg-m, 12 - 16 ft-b)
3. Installation is in reverse order of
removal. SeF208

8F-31



instrument and Seat - BODY

REAR SEAT ‘ SEAT BELT

ﬂnrdtop FRONTY SEAT BELTY

(T) : Seat belt anchorage bolt

209 24-31N-m
. (2.4 - 3.2 kg-m,
Hatchback 17- 23'ft-l:)-m

SSSSSS

BF:32



BODY - instrument and Seat

REAR SEAT BELT

HARDTOP .. : . HATCHBACK

(2.4 - 3.2 kg-m, .
17 - 23 ft-Ih) (2.4 - 3.2 kg-m,
17 - 23 ft-Ib)

SBF212

Ly

BF-33



Sun Roof — BODY

SUN ROOF

Bracket

‘@—‘ Escutcheon
: 4
Sun roof handle

5BF213

REMOVAL AND
INSTALLATION

SUN ROOF

1. To unlock safety catch, slide the
safety catch knob all the way to the
left. - :

2. Depress sun roof handle knob,
and push handle up to disengage it
from link,

DRAIN HOSES

SBF214

SBF218

3. Remove sun roof.
4. Installation is in reverse order of
removal.

BF-34

58F214

1. Remove roof trim, front pillar

trim, rear pillar trim and dash side.

trim, and then remove drain hoses,
2. Installation is in reverse order of
removal.

After installing drain hoses, ensure
that water is properly drained outside
car with no ssepage into passenger
compartment.



- BODY — Body Atignment

DESCRIPTION

DIMENSION LINES

All dimensions indicated in the
drawings/illustrations are the standard
design values. )

1. Black dimension line — Indicates a
distance from a phantom line of the
car body to a point to be measured
and cannot be measured with a meas-
uring tape or tram tracking gauge.

2. Thin line — Indicates a direct (or
an actual) distance or length between
two points and can be measured with a
measuring tape or tram tracking gauge.

An asterisk {*) following the value
at the measuring point indicates that
the measuring point on the other side
is symmaetrically the same value.

BODY ALIGNMENT
MEASUREMENT
OPERATIONS

When car body measurements are
taken in accordance with the thick
line, careful consideration should be
given to the following points.

1. Measurement method

1) When a tram tracking gauge is used,
adjust pointers (A) and (B) to equal
lengths as shown in the figure be-
low. Check the pointers and gauge
itself to make sure there is no free

play.

— >

—_

ENGINE COMPARTMENT

2) When a measuring tape is used,
check to be sure there is no elonga-
tion, twisting or bending.

if a part or parts of the car body
interfores with measurement when
using the measuring taps, you cannot
measure the distance or-length aceu-

‘ rately. *

2. Measurement point
Measurements should be taken at
the center of mounting holes.

Unit: mm (in)

SBF216
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Body Alignment —~ BODY
UNDERBODY
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‘BODY — Special Service Tools

SPECIAL SERVICE TOOLS

Tool number

(Kent-Moore No.) Tool name
ST08800000 Sucker

(=)

ST08810000 Caulking hand gun
(=)

BF-37
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V"Descﬁptian— HEATER |
| " "DESCRIPTION -

HEATER SYSTEM

To defroster nozzle
To ventilator duct.

Ventilator
door

IC:) ecircutation

[T

Floor door

A4
lower motor

(Side view) ‘
. SHAY113

HEATER COMPONENTS

Center defroster nozzle

SHA114

HA-2



" HEATER — Description

AIR FLOW
VEI{I’ position

FRESH posi7

YVENT position

the desired position
B/L (Bi-level) position

FRESH position
B/L positién - 7

Move the lever to
the desired position

DEF position

FRESH position

/

DEF 1;|ositil:ln7

Move the lever to
the desired position

HEAT position

FRESH position — .
\HEAT porsition /

| s——
e —
T S

e conan o i, g 1T
b —— -

Move the levet to
the desired position
REC poslition

REC ponmon

er position
J/

Y; -------------- .." .. :D'
Move the hv
the desired position

- To ventilator duct

(Side view)

To defroster -

To ventilator duct . .
\ nozzle
J ,t 'r
i .

To rear
heater duct

To floor

To defroster nozzle -

To rear
- heater duct

7

I

Pk
b

J

U

Recnrcu]nuon 7

SHA116

HA-3



Service Procedures ~ HEATER

HEATER CONTROL
ASSEMBLY

REMOVAL AND
INSTALLATION.

1. Remove instrument lower covers
and cluster lids. '

2. Disconnect contrel cables from
heater unit and blower unit.

3. Disconnect harness connectors
and ground wire terminal.

SERVICE PROCEDURE

Always conduct:

| Temina |D|@@IB @ @
o0 | o+0
(lllu.mimllion lamp)
1 Fan switch

(" To air conditioner -
I switch

SHA116
'
Blumination
lamp
7 Tew Leverposition| gpp | 1 | 2 1 3 | 4
®
‘ )
@
9
() ? e 19 19
. ® § 16 1818
SHA117 SHA118
5. Remove heater control assembly.
6. Installation is in the reverse order ADJUSTING HEATER
i : REC position

of removal.

After installing, adjust control cable
by referring to Adjusting Heater Con-
trol.

INSPECTION

Fan switch

Test continuity through switch
with a test lamp or chmmeter.

HA-4

CONTROL

intake door control cable

1. Set air intake lever at “REC” posi-
tion.

2. Connect control cable to air in-

- take door lever while pushing lever to

its closed position.
3. Securely chmp the cable while

pushing cable oiter case in direction
of arrow.

SHA119




HEATER:— Service Procedures

Alr mix door control cable

1. Set temperature lever at max.
“COQLD” position.

2. Connect control cable to air mix
door lever while pushing. lever to its
full open position. .

3. Securely clamp the cable while
pushing cable outer case in direction
of arrow. C

Water cock control linkage .

1. Set air mix door lever at max.
“COLD" position.

2. Securely clamp control rod while
pushing water cock lever to its full
closed position.

Air intake door lever
SHA180

Max. COLD position

Adjusting screw’
—_— . -]

SHA122

Air control-cable ..

1. Set air control lever at “DEF”
position.

2. Connect control cable to side
linkage while pushing the linkage in
direction of arrow. ' '

3. Securely clamp the cable while
pushing cable outer case in direction
of arrow.

£

DEF position

5

" sHAI

HEATER UNIT

REMOVAL AND
INSTALLATION . ‘

1. Set TEMP lever to max. “HOT”
position and drain engine coolant.

2. Disconnect heater hoses - from
heater unit. :

. 3. Remove following parts.

(1) Front seats
(2) Console box
(3) Floor carpet
(4) Instrument
cluster lids o
(5) Side ventilator duct on the left

lower covers and

‘hand side

SHA123

(6) Radio, sound balancer and stereo
cassette deck _
(7) Stay of instrument,panel

SHA124

SHA125

(19) Center ventilator duct

SHA126

HA-5



* Service Procedures - HEATER

R [ 2
=

(10) AJ_r guides at lower outlets

SHA127

4. Disconnect wire harness connec-
tions. .
5. Remove heater unit with heater

SHA129

2. Remove air control linkage secur-
g screws.

SHA130

b J

control assembly.

‘Section A-A

' SHA128

6. Remove heater control assembly..
Refer to the item on Heater Control
Assembly.
7. Installation is in the reverse order
of removal.

After installing heater unit, adjust
control cable by referring to Adjusting
Heater Control.

DISASSEMBLY AND
ASSEMBLY

1. Remove heater core with water
cock.

HA-6

JF-—Separate-heater -unit—case—by-re-
moving clips. '
4. Assemble heater unit in the re-
verse order of disassembly.

a. After installing heatar core and
water cock, adjust water cock con-
trol linkage by referring to Adjust-

" ing Heater Control, ) '

b. When assembling air control link-

* age, set it as illustrated.

. SHA13%

INSPECTION

Case

- If it is cracked or deformed, re-
place.

'm.;tor core '

Clean fins and check for water leak-
age.

BLOWER UNIT

REMOVAL AND
INSTALLATION -

1. Remove instrument lower cover
and cluster lid on the right hand.

2. Disconnect control cable and
harness connector from blower unit.
3. Remove blower unit. ~ ~

SHA132 ‘

4. Installation is in the reverse order
of removal.

referring to Adjusting Heatar Control.

DISASSEMBLY
1. Remove blower motor.

2. Separate blower unit case by re-
moving clips.

RESISTOR
REMOVAL AND
INSTALLATION

1. Remove instrument cluster lid.
2. Remove resistor from heater unit.

Adjust-imtske-door control-cable-by————



HEATER — service Procedures:

3. Install resistor so that temperature
fuse locates at upper side.

INSPECTION

Test continuity using a test lamp or
ohmmeter.

® @
;E%j
1® ]® l@) ®% SHA135

HEATER DUCT

REMOVAL AND
INSTALLATION .

Proceed after removing instrument
lower cover and cluster lid on the right
hand side.

VENTILATOR DUCT

REMOVAL AND
INSTALLATION

REAR HEATER DUCT
REMOVAL AND
INSTALLATION

Refer to the item on Heater Unit.
’ ’ Center ventilator duct

"Refer to the item on Heater Unit. -

Side ventllator duct

DEFROSTER NOZZLE

Left side:
REMOVAL AND Refer to the item on Heater Unit.
.Right side:
LLA N
l lNS"TA" ’ o Proceed after removing instrument
Front window defroster assembly.

nozxzle -

Proceed after removing instrument
assembly.

SHA137

g‘nldo window defroster. n;uzlo

Proceed after removing instrument
lower covers and cluster lids.

Left side

SHA140

-+
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Electrical Circuit — HEATER

oo

ELECTRICAL CIRCUIT '

TO AIR CONDITIONER SWITCH TO WIPER
FUSE I5A
{ - RESISTOR " BLOWER MOTOR
-y AAM AR =
N\ \\) J/ J_ T
TN 253d ILLUMINATION | - L IGNITION
\i)é:%/ L LIGHTING SWITCH 5 RELAY
wﬁ @.__\ -0 — O
. "Ej
FAN SWITCH l !
1 ILLUMINATION
= | conTRoL swiTch
BATTERY 1GNITION
SWITCH
. G
o o O~—O—f—o" o—
. R
O~
= FUSIBLE LINK SHAIAT.
RESISTOR
BLOWER .
MOTOR %
o435
TO WIPER L ’n
] T0 AIR
e CONDITIONER
SWITCH
LIGHTING
SWITCH
FAN SWITCH
. ILLUMINATION
IGNITION LAMP
RELAY
16NITION
u.wmumon@ SWITCH
CONTROL
SWITCH FUSIBLE LINK
I BATTERY
i I
SHA147 |

HA 8




HEATER - Trouble Diagnoses and Corrections

TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

- Insufficient heating
performance.

No heated air
discharged.

Cooling water temperature too low.

Heater core plugged.
Insufficient cooling water level.
Malfunctioning air mix door.

Malfunctioning water cock.

Check thermostat.
Replace as necessary.

Clean.
Refill.
Adjust control cable.

Adjust control cable. Check water cock.
Replace as necessary.

Insufficient air flow
to floor.

Blower motor speed too low.

Malfunctioning floor door.

Check motor terminal voltage.
Repair poor connection and discontinuity.
Replace motor if necessary.

Adjust control cable.

Insufficient defrosting
performance.

Cold air discharped.

Refer to “No heated air discharged”.

Insufficient air flow
to defroster.

Malfunctioning floor door (or faulty seal).
Defroster nozzle plugged.

Leak at defroster duct-to-nozzle connection.

Adjust control cable.
Clean. '
Correct.

Heated air discharged
with lever in VENT.

Water cock not operating properly.

Mode door not operating properly (or seal
damaged).

Adjust control cable. Check water cock.
Replace as necessary,

Adjust control cable.

Blower motor does
not operate.

Refer to Trouble Diagnoses and Corrections
(Air conditioner).

Control lever drags.

Inner wire rubbing against outer case end.
Control cable bent excessively.

Malfunctioning doors, door levers, etc.

Adjust control cable.
Correct. _
Check and correct.

Outside air comes in
with AIR control
lever REC.

Air intake door not operating pfoperly.

Control cable out of adjustment.

Repair or replace.

Adjust control cable.

Noise from blower
motor.

Loose bolt in blower motor.

Check and tighten loose bolts.

HA-9



Description — AIR CONDITIONER

DESCRIPTION

REFRIGERATION CYCLE

Compressor
The low pressure refrig-
erant gas is compressed

to a high pressure and > High pressure oy Low pressure
to 8 high presn 227 R Lo
4 ¥ :-Noc-:-c-:cf-.—.-:—.-.—.n:-.v:- SRR SR R “\ High pressure Low pressure
: _ -H‘”” liquid gas
Qutside air ' S : Recirculation air
, Condenser Evaporator
The heated and com- i~ The refrigerant ligquid
pressed refrigerant gas || evaporates and cools
P AP AL PO DGO M from the compressor the air.
............... oy condenses to a liquid. : :
(>-ﬁh-<3 ]
3 - Receiver drier
Stores the liguid refrig-
erant’ and  removes
i moisture and foreign Blower motor
; particles as the refrig-
erant circulates within
the system. - 3
: = o | P Suction throttle valve
» > Controls the evaporat-
‘ - ing pressure and pre-
! ! vents the fomation of
’ ) the frost.
Expansion valve
Delivers sprayed refrig-
. erant to the evaporator
High pressure valve Low pressure switch to facilitate refrigerant
Discharges refrigerant  Tumns OFF at pressures evaporation and con-
to atmosphere at pres- below 196 kPa (2 kgf trols the amount of re-
sures above 3,727 kPa cm?, 28 psi), cutting frigerant passing the
{38 kgfem?, 540 psi). compressar power crifice.
supply.
SHA14Z

HA-10
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AIR CONDITIONER — Description

AIR CONDITIONING COMPONENTS

Air intake door

2
§
=2
&

Blower unit

Evaponator
T
'.:

““% To floor

e N T

l-ls.;ater unit

Heater core

To defro_ster

Yentilator door

Floor door
' Defroster door

. SHA143

HA-11



Description —AIR CONDITION ER
LOCATION OF ELECTRICAL AND VACUUM UNIT

F.LC.D. magnet valve
Blower motor

F.LC.D.

AS.C.D. equipped
models

F.I.C.D, actuator

AIR FLOW

Air flow at any position (VENT, samne as that of HEATER except that  passes through cooling unit.
B/L, HEAT, DEF and REC) is the all air discharged with blower unit

-

To To k Outside air
. defroster ventilator ,
Ventilator door - mozzle . duct To defroster nozzie o
\ n @ % % mix door
Defroster 5 1 A |E j| & |E j] 3 1 Air intake door

oot Y W : . f:-— - |! < Inside air
! Cooler [E

Floor door—\

L core
, L . <l
L To rear |f"'=
@@ heater | o— Blower motor
; duct Cooling unit
To floor Tofloor To =~/ Tofloor o :
(Side view) rear
heater Heater core
duct

SHA145 |
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AIR CONDITIONER - General Service.

PRECAUTIONS

GENERAL SERVICE

INSTALLING MANIFOLD GAUGE

WARNING:

1. Since direct contact of the liquid
refrigerant with your skin will
cause frostbite, always be careful
when handling the refrigerant.

- Always wear goggles to protect
your eyes when working around
the system.

2. The refrigerant service container
has a safe strength. However, if
handled incorrectly, it will ex-

- plode. Therefore, always foflow
the instructions on the label. In
particular, never store it in a hot
location [above 52°C (126°F)]
or drop it from a high height.

3. The refrigerant gas is odorless
and colerless and breathing may
become difficult due to the lack
of oxygen. Since the refrigerant
gas is heavier than air and will
lay close to the floor, be espe-
cially careful when handling it in
small, confined spaces.

4. The refrigerant itself is nonflam-
mable. However, a toxic gas
(phosgene gas} is produced when
it contacts fire and special care is
therefore required when check-
ing for leaks in the system with a
halide torch. -

5. Do not steam clean on the sys-
tem, especially condenser since
excessively high pressure will
build up in the system, resulting
in explosion of the system. -

Connection to service vaive

1. Fully close both valves of mani-
fold gauge. Connect high- and low-
pressure charging hoses to manifold
gauge.

2. Remove caps from service valves.
Connect high- and low-pressure charg-
ing hoses to service valves in system.

Hoses for the low pressure valve (suction valve) and high pressure valve (discharge
valve) should be connected securely to “high™ and “low™, respectively, on the manifold.

Refer to identification marks on compressor.

/-

gauge gauge

Manifold
gauge

Before connecting
hoses, close valves
compietely, .

J

* Vacuum
pump’

Refrigerant
can SH AQ45

Disconnection from
service valve

1. Fully close both valves of mani-
fold gauge. ]

2. Quickly disconnect two charging
hoses from service valves and install
caps on service valves.

1 Cap . 4 Packing . CAUTION:

2 Sewvicevalve S Check valve Do not over-tighten valve cap.
3 Charging hose .

HA-13



Geneml Semae AIR CONDITION ER

HANDI.ING
REFRIGERANT
SERVICE CAN TAP

The following procedures apply to
conventional can taps.

For correct usage, refer to the
manufacturer’s instruoctions.-

1. Connect charging hose between
manifold gauge and can tap.

2. Fully tum in (close) valve stem of
manifold gauge.

3. Attach can tap to refrigerant can

by turning -can tap .handle fully -

counterclockwise.

4. Make a hole in refrige}ant can by .

turning can tap handle clockwise.

Car tap handle

- SYSTEM

DISCHARGING
REFRIGERANT

.The pressurized refrigerant gas in-
side the system must be discharged at
a pressure approaching atmospheric
pressure’ prior to evacuating refrigerant
inside the system.

1. Closé” high- and low-:pressure
valves of manifold gauge fully.

2. Connect two charging. hoses of
manifold gauge to their respective
service vavles. .

| WARNING:

| charge) servics valve to that of.

| service valve to that of manifold - .

SHAO046

5. Turn the handle fully counter-
clockwise to raise the needle. Refriger-
ant gas will flow up to the manifold
gauge. ' ’

WARNING:

Securely connect high pressure (dis-
charge} service valve to that of
manifold gauge with 8 hose; also
connect low pressure {sucticn)
service valve to that of manifold

gauge.

SHAD47

3. Open both manifold gauge valves
and discharge refrigerant from system.

6. Purge air from charging hose by .

loosening charging hose nut at mani-
fold gauge.

HA-14

SHAD49

EVACUATING AND
CHARGING

REFRIGERANT

SYSTEM

EVACUATING REFRIGERANT

1. Install manifold gauge on system
and discharge refrigerant from system
until pressure reaches atmospheric
pressure.

Securely connect high pressure (dis-

manifold gauge with a hose; also
connect low pressure (suction)

gauge.

2. Connect center charging hose to
vacuum pump.

3. Close both valves of manifold
gauge fully. Then start vacuum pump.
4. Open low-pressure valve and suck
old refrigerant from system.

SHAOQB0

5. When low-pressure gauge rmdmg‘

has reached to approximately 66.7 kPa
(500 mmHg, 19.69 inHg), slowly open
high-pressure valve.



AIR CONDITIONER - Genera! Service

SHAO51

6. When pressure inside system has
dropped to 94.6 kPa (710 mmHg,
2795 inHg), fully close both valves of
manifold gauge and stop vacuum
pump. Let it stand for 5 to 10 minutes
in this state and confirm that the
reading does not rise.

a. The low-pressure gauge reads lower
by 3.3 kPa {25 mmHyg, 0.98 inHg)
per 300 m (1,000 ft} elevation.
Perform evacuation according to
the following table.

Elevation Vacuum of system *
m (ft) kPa (mmHg, inHg)
0(0) 94.6 (710,27 .95)

300 (1,000) 91.3 (685,26.97)
600 (2,000) |- 88.0(660,2598)
900 (3,000) 84.6 (635, 25.00)

*: Values show reading of the
low-pressure gauge.

b. The rate of ascension of the low-
pressure gauge should be less than
3.3 kPa {25 mmHg, 0.98 inHg) in
five minutes.

'._If the pressure rises or the specified
negative pressure can not be obtained,
there is a leak in the system. In this

case, repair the leak as described in the '

following.

(1) Charge system .with a can of
refrigerant [about 0.4 kg (0.9 Ib)].
Refer to Charging Refrigerant.

(2) Check for refrigerant leakage with

a leak detector. Repair any leakages
found. Refer to Checking for Leaks

{MA section).
(3) Discharge refngerant again, and
then evacuate system.

CHARGING REFRIGERANT
SYSTEM

1. Evacuate refrigerant system.

2. Close manifold gauge valves
securcly and disconnect charging hose
from vacuum pump.

3. Purge air from center charging
hose.

(1) Connect center charging hose to
refrigerant can through can top.
(2) Break seal of refrigerant can and
purge air.

4, Charge refrigerant into system.
(1) 1In case of charging refrigerant gas

Open high- and low-pressure valves
of manifold gauge and charge refriger-
ant into system.

When refrigerant charging speed is
slow, immerse refrigerant can in water,
heated to a temperature of about
400C {1049F}, for a short time.

WARNING:

a. Under no circumstances the re-
frigerant can be warmed in water
heated to a temperature of over
529C (126°F).

b. A blow torch or stove must
never be used to warm up the
can. .

‘Immerse
in water
heated to
about
40°C
(104°F)
for a short
time.

. ACI184A

{2)-In case of charging liquefied re-
frigerant .

Open high pressure valve of mani-
fold gauge and charge liquefied re-
frigerant into system with can upside
down.

CAUTION:

When charging liquefied refngerant
into the system with the can turned
upside down to reduce charging time,
charge it only through high pressure
(discharge) service valve. After com-
pletion of charging, the compressor
should always be turned several tlmes
manuaily

SHAQD52

/

N

SHAO053
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General Service — AIR CONDITIONER

5. When refrigerant charging speed
slows down, charge it while running
the compressor for ease of charging.
After having taken the steps up to 3
above, proceed with cahrging in the
following order.

(1) Shut off high pressure valve of
manifold gauge. - :
{2) Run the engine at idling speeds
below 1,500 rpm.

(3) Set mode dial, temperature dial
and fan lever at maximum cool and
speed respectively.

(4) Charge refrigerant while con-
trolling low-pressure gauge reading at
275 kPa (2.8 kg/ecm2, 40 psi) or less
by turning in or out low-pressire valve
of manifold gauge.

WARNING:

Never charge refrigerant through
high pressure side (discharge side)
of system since this will force re-
frigeramt back ‘into refrigerant can
and can may explode.

6. When refrigerant - can is empty,
fully close both valves of manifold
gauge and replace refrigerant can with
a new one.

Before charging refrigerant' from

new can, purge air from inside charg-
ing hose. ‘
7. Charge the specified amount of
refrigerant - into system by weighing
charged refrigerant with scale. Over-
charging will cause discharge pressure
to rise.

HA-16

Refrigerant capacity:
08-1.1kg{2.0-2.41b)

Measure the a-
mount of.
charged refriger-
ant with a scale,
Make a note of
the amount
charged from

AC252

The state of the bubbles in sight
glass should only be used for checking
whather the amount of charged re-
frigerant is small or not. Refer to
Checking Refrigerant Level {Section
MA}. The amount of charged refriger-
ant can be correctly judged by means
of discharge pressure.

8. Close manifold gauge valves. Then
detach charging hoses from service
valves of system. Be sure to install
valve cap on service valve.
9. Confirm that there are no leaks in
system by checking with a leak detec-
tor.

Refer to Checking for Leaks (MA
section).

Conducting a performance test
prior to removing manifold gauge is a
good service aperation. Refer 1o Per-
formance Test.

COMPRESSOR OIL
LEVEL CHECK

The oil used to lubricate the com-
pressor circulates into the system from
the oil sump while compressor is
operating. Therefore, to correctly
measure compressor oil, the amount of
oil flowing in the system must be
considered. If a considerable amount
of leakage of refrigerant gas occurs,
the leakage of compressor oil is also
considered.

When checking the level of com-
pressor oil or when replacing any
component part of the system, use the
following service procedure. This helps
to return oil to compressor.

1. Fully open all windows or all

doors of car. Operate compressor at
engine idling speed (1,000 rpm or be-
low), with controls set for maximum
cooling and high blower spéed, for 20
to 30 minutes in order to return com-
pressor oil to compressor.

*

MAX. COLD MAX. FAN SPEED

SHA376

2. Stop the engine and discharge re-
frigerant of system and then remove
compressor from the car.

3. Remove compressor drain plug.
Drain compressor oil from compressor
oil siump and measure ths amount.

SHAQSE

Residual oil level:
160 - 190 m2
(54-64USfloz,
5.6 - 6.7 Imp fl 0z)

4. If the amount is below the above
values, refrigerant may have leaked.
Conduct leak tests on connections of
each system, and if necessary repair or
replace faulty parts. ’

5. Check the purity of the oil. If the
oil contains chips or "other foreign
material, clean oil sump with new oil.
6. Discard the used oil and fill with
the sapie amount of new oil as was
drained when removing compressor. If
the residual oil level is below the
minimum level, add additional oil to
reach the minimum level.



AIR CONDITIONER ~ Performance Test

PERFORMANCE TEST

PERFORMANCE CHART L

TEST CONDITION
Testing must be performed as follows.

Car location: Indoors or in the shade (outside wind velocity: Less than 2 m (7 ft)/sec.)

Doors: Closed

Door window: ‘ Open

Hood: Open .

MODE dial: Max. COLD position

‘TEMP dial: ‘ Max. COLD position

F'AN lever: 4 positions

Engine speed: 1,500 rpm (constant)

Manifold gauge: ‘ Connect manifold gauge to high (discharge) and low (suction) service valves.

Measurement of discharge air temperature: Center outlet grille

Measurement of inside air relative _
humidity and temperature: Blower assernbly inlet

Measurement of ambient air relative
humidity and temperature: A point 1 m (3 ft) in front of condenser

-

HA-17



Performance Test —- AIR. CONDITIONER

TEST READING

Inside air (Recirculating air)
at blower assernbly inlet . . . .
' Discharge air temperature at center ventilator
Relative humidity Air temperature °C(°F)
% oC (°F)
15 (59) 4.5. 52 (40-41)
20 (68) o T 65- 75 (44-46)
4050 2501 8.7- 9.8 (48 - 50)
3086 . | ~ 108-122 (51-54)
35 (95) S 12.9-145 (55 - 58)
40 (104) 15.0-17.0 (59 - 63)
15 (59) 52- 58 (41-42)
20 (68) 75- 8.5 (46 -47)
50.- 60 25(17) - 98-11.0 (50-52)
30 (86) 12.2-13.5 (54 - 56)
35 (95) o 14.5-16.2 (58 - 61)
40 (104) 17.0-18.9 (63 - 66)
15(59) ' 58- 65 (42-49)
20 (68) 8.5- 9.4 (47-49)
6070 25 (77) | | | 11..0-1?.3 (52 - 54)
30 (86) 13.5-15.2 (56 - 59)
35(95) 16.2-182 (61 -65)
40 (104) E 18.9-21.1 (66 - 70)
15 (59) 6.5- 7.1 (44-45)
20(68) 9.4.103 (49 - 51)
7080 25 (77) 12.3-13.7 (54-57)
30 (86) - 15.2-17.0 (59 - 63)
35 (95) _ 18.2-20.2 (65 - 68)
40 (104) o ~ 21.1-23.5(70-74)
15 (59) _ ©7.1- 79 (45-46)
25 (68) - 103-11.5 (51-53)
80 - 90 30 (77) 13.7-150 (57 - 59)
35 (86) 17.0 -18.6 (63 - 65)
40 (95) 20.2-22.2 (68-72)
45 (104) 23.5-26.0 (74-79)

HA-18



AIR CONDITIONER - Performance Test

Ambient air o : |
- Pressure high (Discharge side) Pressure low (Suction side)’
"Relative humidity Temperature kPa (kg/cm2, psi) kPa (kg/cm2, psi)
% °Cc (°F)
500 - 657 _ ' 932-98.1
15(59) (5.1-6.7,73 -95) (095 -1.00,13.5-142)
755 - 834 103.0-1128
20(68) (7.7-8.5,109 - 121) (1.05-1.15,149 -16.4)
922-1,010 122.6-137.3
4065 307 (9.4-103,134 - 146) (1.25-1.40,17.8-199)
- \ 1,079 - 1,196 1 1422-1569
30 (86) (110 -12.2,156 -173) (145 -1.60,20.6 -22.8)
35 (95) 1,245 -1,373 ) | 1569-176.5
(12.7 - 140,181 -199) (1.60 -1.80,22.8 - 25.6)
1,393 - 1,550 176.5 - 196.1
40 (104) (14.2 - 158,202 -225) (1.80 - 2.00, 25.6 - 28.4)
657 - 726 98.1 JH2BT. - —
15.(59) (6.7-74,95-105) (100375, 142 - i6.4)
834 -922 112.8 - 1324~ '
20 (68) (8.5-9.4,121 - 134) (1.15:1.35,16.4-19.2)
1,010-1,118 1373 -152.0
65 -9 25(77) (103 - 114, 146 - 162) (1340 - 1.55,19.9 - 22.0)
1,196 - 1314 1569 -171.6
30 (86) (122-134,173 -191) (1.60 -1.75,22.8 - 24.9)
35 (95) 1,372-1,510 176.5 - 196.1
(140 -15.4,199 -219) (1.80 -2.00,25.6 - 28.4)
1,550 - 1,716 196.1 -220.7
40 (109) (158 -17.5,225 - 249) (2.00 :2.25,28.4 :32.0)

a. The pressure will change in the
following manner with changes in
conditions:

® When blower speed is low, dis-
charge pressure will drop.

® When the relative humidity of in-
take air is low, discharge pressure

will drop.

. The temperature will change in the

following manner with changes in
conditions: )
When the ambient air temperature
is low, the outlet air temperature
will become low.

If the test reveals that there is any
abnormality in system pressure, isolate

-the cause and repair. Refer to Per-

formance Test Diagnoses.

HA-19



Performance Test - AIR CONDITIONER

PERFORMANCE
TEST DIAGNOSES

Characteristics revealed on the
manifold gauge reading for the air
conditioning system are shown in the
following.

" As to the method of 4 pe-iférmariéé )

test, refer to the item of “Performance
Test™.

In the following table, the portion

‘indicates 2 range based on the assump-

tion that the air conditioning system is
in good order. This range & described
in PERFORMANCE CHART.

smeared with ink on each gauge scale’

Condition

Probable cause

Corrective action

INSUFFICIENT REFRIGERANT CHARGE

Insufficient cooling.

Bubbles appear in. sight
‘glass.

Refrigerant is small, or

leaking a little.

1. Leak test.

2. Repair leak.

3. Charge system.
Evacuats, as necessary,
and re_charue system.

No cooling action.

In sight glass appear a lot
of bubbles or something .
like mist.

Serious refrigerant leak.

W

Stop: compressor immedi-
ately.

1. Leak test.

2. Discharge system.

3. Repair leak(s).

4. Replace receiver drier if
necessary.

. Check oil level.

6. Evacuate and recharge

system.

Sight cooling.
Sweating or frosted expan-
sion valve inlet.

AC3I54A

Expansion valve restricts
refrigerant flow.
¢ Expansion valve is clog-
ged.
® Expansion valve is in-
operative.
Valve stuck closed.
Thermal bulb has
“lost charge.

If valve inlet reveals sweat

or frost:

1. Discharge system.

2. Remowve valve and clean
it. Replace it if neces-
sary.

3. Evacuate system.

4. Charge system.

If valve does not operate:

1. Discharge system.

2. Replace valve..

3. Evacuate and charge
system.

HA-20
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AIR CONDITIONER — Performance Test

Condition

Probable cause

Corrective action

AC355A

AC356A

Insufficient cooling.

Sweated suction line.

No cooling.

Sweating or frosted suc-
tion line.

Expansion valve allows too
much refrigerant through
evaporator.

Faulty expansion valve.

Check valve for operation.
If suction side does not
show a pressure decrease,
replace valve.

1. Discharge system.. -

2. Replace valve. -

3. Evacuate and replace
system.

FAULTY SUCTION
THROTTLE VALVE

ACABTA

ACISBA

Insufficient cooling.
Frosted evaporator.

Suction throttle valve is
‘inoperative.

1. Discharge system.

2. Replace valve.

3. Evacuate and charge
system.

Insufficient cooling.

Suction throttle valve
restricts refrigerant flow.

1. Discharge system.

2. Replace valve.

3. Evacuate and charge
system.

HA-21



‘Performance Test — AIR CONDITIONER

Condition

Probable cause

Corrective action

AlR IN SYSTEM

AC359A

Insufficient cooling.

Sight glass shows occasion-
al bubbles.

Air mixed with refrigerant
in system.

1. Discharge system.

2. Replace receiver drier.

3. Evacuate ' and charge
system.

AC3B0A

After operation for a
while, pressure on suction
side may show vacuum
pressure  reading. During
this condition, discharge

air -will be warm. As a .

warning of this, reading
shows 39 kPa (0.4 kgfcm?2,
6 psi) vibration.

Drier is saturated with
moisture. Moisture has fro-

zen at expansion valve.
‘Refrigerant flow is restrict-

ed.

1. Discharge system.

2. Replace receiver drier
(twice if necessary).

3. Evacuate system com-
pletely. (Repeat 30-
minute evacuating three
times.)

4, Recharge system.

FAULTY CONDENSER

AC361A

No cooling action: engine
may overheat.

Bubbles appear in sight
glass of drier.

Suction line is very hot.

Usually a malfunctioning
condenser.

® Check fan belt and
fluid coupling.

® Check condenser for
dirt accumulation.

® Check engine cooling
system for overheat.

® Check for refrigerant
overcharge.

If pressure remains high
in spite of all above ac-
tions taken, remove and
inspect the condenser for
possible oil dogging.

HA-22




AIR CONDITIONER — Service Procedures

Condition

Probable cause

Corrective action

HIGH PRESSURE LINE BLOCKED

AC3B2A

Insufficient cooling. '

Frosted high
liquid line.

pressure

Drier clogged, or restric-
tion in high pressure line.

1. Discharge system.

2. Remove receiver ' drier -
or, strainer and replace
it.

3. Bvacuate and

charge
©“system. -

I FAULTY COMPRESSOR

' Ac3saa

Insufficient cooling.

Internal problem in com-
pressor, or damaged gasket
and valve. .

"1.”Discharge system.

2. Remove and check
COMPpIessor. e T

3. Repair or replace com-
pressor.

4. Check oil level.

. Replace receiver drier.

6. Evacuate and charge

, System. :

LA

TOO MUCH' OIL IN
SYSTEM (Excessive}

5

Insufficient cooling.

——

R

Too much oil circulates
with refrigerant, causing
the cooling capacity of the
system to be reduced.

Refer to Oil Level Check
for correcting oil level.
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Service Procedures — AIR CONDITIONER .

PRECAUTIONS FOR
REMOVAL AND
INSTALLATION

When replacing r;.'frigennt cycle
components, obarga the following:
1. Discomnect battery ground cabls.
2. Before starting work, be sure to
discharge system.

‘WARNING:

Gradually loosen discharge side
haose fitting, and remove it after
remaining pressure has been re-

leased,

3. When disconnecting or connecting
tubes, be sure to use two wrenches on
both tubes.

S5HAD57

HA-24

SERVICE PROCEDURE

4. After disconnecting tubes, plug all
openings immediately to prevent
aentrance of dirt and moisture.

.-

SHAQ58

SHA059

5. Compressed air must never be
usaed to clean dirty line. Clean with
refrigerant gas.

6. When connecting tubes, install
new O-ring (never reuse used one) into
connection and -be sure to apply com-
pressor oil to seating surface and O-

ring.

7. Check tightening torque of con-
nections to specification.

8. Make sure refrigerant line is
clamped securely.

Check all components to insure

they are neither damaged nor interfere
with adjacent parts.
9. Conduct leak test and make sure
that there i3 o leak from connections.
10. Determine quantity of oil to be
charged into compressor by rhferring
to Compressor Oil Level. Check in
General Service.
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REFRIGERANT LINES

Instatl new Q-ring into sach connaction )
of tubes.

Cooling unit

) ®25-2925-3.0,18-22) ( A@J 78-10808-11.58-50)
4 _

Compressor i

@ : Nem (kg-m, ft-16) @15-20(1.5-2.0,11-14)
@I25-29 (2.5-3.0,18-22) SHA148

COMPRESSOR IDLER PULLEY

REMOVAL AND
INSTALLATION

‘1. Remaye under cover.

2. Loosen idler pulley lock nut and
fully loosen adjusting bolt.

3. Remove drive belt.

4. Remove idle pulley assembly.

5. ‘Installation is in the reverse order
of removal.

Refer to Section MA for adjusting-
drive belt,

(c

it

Adjusting bolt

SHA149

HA-25
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Service Procedures — AIR. CONDITIONER.

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

@ s4-54
(45-55,33.40)
LL ) o

SHA150

REMOVAL AND
INSTALLATION

1. Operate compressor, if possible, at

engine idling speed with air condi-

tioner controls set for maximum cool-

ing and high blower speed for 10 to 15

minutes with all windows open to

return oil into compressor.

2. Remove compressor drive belt.
Refer- to the item on Compressor

Idler Pulley. : :

3. Disconnect high (discharge) and

low (suction) flexible hoses from com-

pressor. ‘

4. Disconnect

harness.

5. Remove compressor.

(1) Disconnect air induction pipe.

compressor clutch

(2) Remove ignition coils.

HA-26

(3) Remove compressor with its
clutch facing up.

CAUTION:

Do not attempt to leave the com-

pressor on its side or upside down for
more than 10 minutes, as the com-

_ pressor oil will enter the low pressure

chambers. i, under that condition,
compressor should he operated sud-
denly, intermal damage would resuft.
To expel oil from chambers, hand-
crank compressor several times in its

installed condition.

6. Instailation is in the reverse order
of removal. ) .

When connecting high and low

flexible hoses to compressor, install
new O-ring into connection.

SHA151

CONDENSER

REMOVAL AND
INSTALLATION

1. Remove radiator grille,

2. Remove stay for hood lock
support.

3. Disconnect refrigerant lines from-
condenser.

4. Remove condenser.

5. [Iastallation is in the reverse order
of removal.

INSPECTION

Inspect joints of inlet and outlet
pipes for cracks and scratches. Upon
finding amy problem which may cause
gas to leak, repair or replce con-
denser.

Condenser fins or air passages clog-
ged. with dirt, insects or leaves will
reduce cooling efficiency of con-
denser. In such a case, clean fins or air
passages with compressed air.

CAUTION: .

Do not clean condenser with steam. Be
sure to use cold water or compressed”
air.

RECEIVER DRIER
(Liquid tank)

\ / SHA152

REMOVAL AND
INSTALLATION

1. Disconnect refrigérant line from
receiver drier.

CAUTION:

Plug all openings to prevent entrance
of dirt and moisture into receiver
drier.
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AIR CONDITIONER — Sérvice Procedures

2. Disconnect harness for .low pres:
sure switch.

3. Remove receiver drier.

4. Installation is in the reverse order
of removal.

INSPECTION

Check receiver drier for leaks or
damage. If necessary, replace.

FAST IDLE
ACTUATOR

‘ "] From.”
\ F.1.C.D. magnet valve

u regulator tube

. s
Intake manifold SHA153

INSPECTION

Refer to Trouble Diagnoses and
Corrections.

COOLER RELAY

o

SHA154

COOLING UNIT
REMOVAL AND
INSTALLATION

1. Remove instrument lower cover
and cluster lid.

2. Disconnect refrigerant lines from 3. Assembly is in the reverse order of

" cooling unit. - disassembly. :

3. Remove cooling unit with drain ' e

tube. N
INSPECTION
Case

Check for cracked or deformed
case.

Evaporator assembly '

1. Clean fins and check for corro-
sion. If fins are corroded, replace.

SHA155

CAUTION:
Do not clean evaporator with steam.
Be sure to qse cold water or com-

4. Installation is in the reverse order .
pressed air.

of removal.

s

2. Check for gas leaks at expansion
valve and suction throttle valve. If
there are leaks, retighten or replace the
: defective part with a new assembly.
DISASSEMBLY AND
ASSEMBLY

Expansion valve

Ambient su?

AMBIENT SWITCH

REMOVAL AND
INSTALLATION )

SHA157

Thermo bulb

Eliminator
SHA378
1. Remove instrument lower cover
and cluster lid.
2. Disconnect harness connector and
1. Remove clips fixing upper case to remove ambient switch.
lower case. 3. Installation is in the reverse order

2. Withdraw evaporator assembly. of removal.

HA-27




Service Procedures — AIR CONDITIONER \ _ _
INSPECTION ' ~ AIR CONDITIONER  RESISTOR
CONTROL ASSEMBLY Refer to Resistor in Heater,

REMOVAL AND
INSTALLATION
MAGNET VALVE
Refer to Heater Contirol Assembly.
INSPECTION.
INSPECTION
:..mbicmtm Continuity Fan switch
cmperature . Refer to Fan Switch in Heater.
Above-2-5°C | :
(36 - 41°F) Yes
Alr conditloner switch
Below 0-3°C No
(0-37°F)
SHA168
EXPANSION VALVE
AND SUCTION ® | suarez
THROTTLE VALVE ' ; : B o
@ @Y ®
@ A
Thermo bulb: Electrical conductivity
Clamp and wrap .
with heat insulitor sAw’gch ® ® '® @ ®
Expansion valve oo o
ON o O
o -0 -
S : : -
' 0
e 5 4@
; R Iéumination lzmp is located between |
© ~ arid (@) ;
‘aer vl Outlet SHA161
Suction thmttle valve
Service valve '
SHA159
Do not disassemble valves. If neces- BLOWER uulT
sary, replace as assembly. Refer to Blower Unit in Heater.

HA-28
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COMPRESSOR (SWP167)
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Compressor (SwP167) — AIR CONDITIONER

- . -

Shaft nut

Hub nut

Clutch hub

Key

Shaft seal seat
Shaft seal

Front end cover
Front cylinder head
Suction valve plate
10 Silencer spring

11 Silencer piece

12 Thrust bearing

13 Side cover

14 Rear cylinder head
15 Compressor shaft
16 Rear end cover

17 Qil pump

18 Rear cylinder

19 Qil pipe

20 Swash plate

21 Shoe disc

22 Front cylinder

23 Drive ball

24 Shell

25 Necdle bearing

26 Clutch-coil

27 Pulley and bearing assembly

OO0 =) N A b L

SHA164

PRECAUTIONS

1. Plug all openings in compressor to
prevent from entering of moisture and
foreign matter.

2. Do not leave the compressor on
its side-or upside down for more than
10 minutes, as the lubricating oil will
enter the low pressure chambers. If,
under that condition, compressor
should be operated suddenly, internal
damage would result. To expel oil
from chambers, hand-crank com-
pressor several times in its installed
condition.

3. Before replacing with the new
compressor, completely drain oil from
the new compressor and fill with an
amount of oil equaling that remaining
in the old compressor,

4. When replacing parts or oil,
always replace gaskets, Oring and oil
seal with new ones.

5. When storing a compressor, be
sure to fill it with refrigerant to pre-
vent rasting. Add refrigerant at the

HA-3D

low-pressure side and purge air at the
high-pressure side.

COMPRESSOR
CLUTCH

The most common problem is
clutch slippage. Service procedures
are listed below, Exercise care.

1. Clearance between clutch hub and
pulley should be 0.5 to 0.8 mm (0.020
to 0.031 in) at all peripheral points.

2. Make sure .that there i8 no oil or
dirt on friction surfaces of ctutch disc
(clutch hub) and pulley. Remove any
oil or dirt with a dry rag.

3. Make sure that terminal mftage at
magnetic coil is dbove 105V,

REMOVAL

1. Using Tool KV99412302, hold
clutch hub. - With suitable socket
wrench, remove .shaft nut from shaft.
2. Then, using Tool, remove clutch
hub nut. Remove spacers.

] 1




AIR CONDITIONER - Compressor (SWP167)

3. Using Tool, remove clutch hub.’
Thread tool into the bore of clutch

hub, hold tool with wrench, and then

thread in center bolt.

" ACOZ5A

4. With an ordinary screwdriver,
flatten lock washer tab.

ACO26A

5. Using Tool, loosén lock nut. Re-
move lock nut and lock washer.

ACD2ZTA

6. Remove pulley and bearing as-,
sembly. When the assembly can not be
removed by hand, use a puller, Tool
KV99412313 and Tool KV99412312.

ACO28A

7. Using an impact tool, loosen six
coil mounting screws. Use of the im-
pact tool .is advisable as screws have
been calked.

ACG680

8. Remove coil moimting screws and
separate coil assembly.

INSPECTION

1. Check the friction surfaces of the
clutch for damage due to excessive
heat, or excessive prooving due to
slippage. If necessary, replace coil,
pulley and bearing assembly, and
clutch hub as a set.,

2. Oil or dirt on the friction surfaces
should be cleaned with a suitable
solvent and a dry rag.

3. Check coil for shorted or opened
binding leads. :

INSTALLATION

1. Using a Phillips screwdriver,
tighten coil assembly mounting screws
in an alternating pattern. After screws
have been firmly tightened, punchlock
each at one location to prevent loosen-
ing. -

[@: Coil mounting screw
27-34Nm
{0.28 - 0.35 kg-m,
20-25 ft-lb)

2. Using a plastic mallet, drive pulley
and bearing assembly onto the neck of
the installed coil assembly. Turn the
pulley, making suré that there is no
noise and that rotation is free. Also '
make sure that there is no pulley play.
3. Position lock washer and lock nut
in place. Using Tool KV99412310,
tighten lock nut firmly. With lock
washer tab and lock nut cutouts
matched, bend the tab with the screw-
driver. Proceed carefully to avoid
bearing cage damage. ’

@ : Lock nut
25-27N-m
{25 -2.38 kg-m,
18 - 20 ft4b)

4. Fit key and clutch hub to the
shaft. Select adjusting spacer which
gives the correct clearance between the .
pulley and clutch hub.

() : Hub nut
18 -21 N\m
{1.8-2.1 kg-m,
13- 15 ft-Ib) ~

5. Tighten shaft nut with locking
agent in place.

(T): Shaft nut
16 - 17 N-m
{1.6 - 1.7 kg-m,
11.6 - 12.3 ft-b)

6. Using a thickness gauge, measure
the clutch hub-to-pulley clearance.
Hub-to-pulley clearance:
05-08mm
{0.020 - 0.031 in)

HA-31



Compressor {swP167) — AIR CONDITIONER

If the specified clearance is not
obtained, replace adjusting spacer and
readjust.

When replacing compressor dutch
asembly, do not forget break-in
operation, accomplished by engaging

and disengaging the clutch some thirty -

times. Break-in operation raises the
level of tramsmitted torque:

SHAFT SEAL
REMOVAL

1. Remove drain plug, thereby drain-
ing the oil.

2. Remove clutch hub, pulley and
bearing assernbly, and coil assembly.
Proceed according to information
under “Compressor Clutch™.

3. Using snap ring pliers, compress

and remove retainer ring.

4. To remove shaft seal seat, proceed
as follows:

(1) Plug high (discharge) and low
(suction) pressure openings-of com-
pressor using Tool KV994C4548 or
blind cover and gasket which are in-
stalted on service compressor.

‘HA-32"

(2) Connect charging hose to re-
frigerant can. Install Tool
KV994C1552 to other end of charging
hose and insert it into hole in middle
of blind cover at low pressure side.

5. Wrap shaft end with rag. Apply
refrigerant pressure of 196 to 490 kPa
{2 to 5 kgfcm?, 28 to 71 psi) through
low pressure line of compressor until
shaft seal seat is received at rag.

CAUTION:

a. Do not use air to prevent entry of
moisture, dust, ete.

b. If shaft seal seatis not plucked out,
instal it again and apply refrigerant
pressuere, - :

KV994C1552

Kv994C4531
KV994C4533
KV994C4559

KV994C4531
KV994C4534
KV994C4559

SHA165

6. Insert Tool through the open end
of front end cover, Depress the carbon
seal and hook the tool at the case pro-
jection of shaft seal. Slowly pull out
the tool, thereby removing shaft seal.

INSPECTION

1. Check the carbon seal surface of
shaft seal for damage. ‘

~ Carbon seal
Contact sutface

ACO035

2. Check O-ing and the carbon seal
contact surface of shaft seal seat for
damage. Make sure that O-ring contact
surface at front end cover is not

damaged.

Contact
surface

Qil seal
ACB05

INSTALLATION
Do not re-use shaft seal seat and
shaft seal.

CAUTION:

In placing a new se2! on the work-
bench, make sure that the contact
surface faces upward. Take necessary
steps to avoid damage.




AIR CONDITIONER — Compressor (SWP167)

1. Make sure that the shaft seal con-
tact surface is free of dirt and amply
lubricated with compressor oil.

2. Cap Tool KV99412322 to the top
end of compressor shaft.

3. Using Tool KV99412321, insert
shaft seal with shaft seal case and shaft
cutout aligned.

Apply force to turn the seal some-
what to the left and right. Insure that
shaft seal seats properly in the shaft
cutout. o

4. Fit O-ring to the outside groove of
shaft seal seat, making sure that it
seats properly.
5. Apply an ample coat of oil to
contact surface and shaft seal seat so
that seat easily slides on inner side of
front end cover. '
Also apply a thin coat of grease or
oil to shaft. Push shaft seal seat into
front end cover until it bottoms up to
land.
6. Using snap ring pliers, compress
retainer ring and fit it into front end
- cover. Seat retainer ring firmly in the
groove. -

7. Install Tool KV99412329 to com--

pressor shaft and turn shaft § to 6
turns clockwise. Then, check for gas
leakage as follows:

(1) Plug high- and low-pressure joints
into compressor  Using  Tool
KV994C4548 or blind cover and
gasket which are installed on service
COmpressor.
(2) Connect charging hose to low
pressure gauge of manifold gauge.
Install Tool KV994C1552 to other
end of charging hose and insert it into
hole in middle of blind cover at low
pressure side.

Connect center hose of manifold
gauge to referigerant can.

(3) Open wvalve of can top, charge
refrigerant from low pressure side and
purge air from high pressure side by
loosening blind cap. .

(4) Conduct a leak test. If there is a
leak, remove and then install again.

KVv994C1552

KV994C4531
KV994C4534
KV994C4559 .

KV994C4531
" KV994C4533
KV994C4559

SHA166

4. Remove 'silencer springs, pieces,
and O-rings. Do not damage O-ring
surface of silencer piece during this
process. Discard used O-rings.

spring
AC207

SIDE COVER

REMOVAL
1. Prain oil.

2. Loosen and remove eight side -

cover mounting bolts in an alternate
pattern. Note that two silencer springs
inside the cover will force up side
cover.

ACEB7

3. Remove side cover and side cover
gasket. Discard the gasket.

INSPECTION

1. Make sure that side cover gasket
surface and shell gasket surface are not
damaged. i

2. Make sure that silencer pieces and
shell contact surfaces in contact with
O-ring are not damaged.

3. Do not reuse old gasket and O-
rings.

INSTALLATION

Do not tap on the compressor

shaft.
I. Place the mounting surface of side
cover upward.
2. Make sure that holes of cylinder
and shell are aligned and install O-
rings. .
3. Coat O-ring and the area around
shell hole with an ample amount of
compressor oil. Using Tool
KV99412328, install O-ring into the
shell hole. Then install silencer piece
with Tool KV99412327.
4. Coat the gasket surface of shell
with compressor oil and position
gasket and side cover.
5. Hold side cover in place by hand
and thread in eight mounting bolis.
Tighten these bolts evenly in an alter-
nating pattern.
(T) : Side cover bolt

18-20 N'm

(1.8 - 2.0 kg-m,

13 - 14 ft-Ib)

6. Fill with compressor oil.
7. Upon  completion of the above
operations, conduct a gas leak test by -

HA-33



¥ P

Comgpressor (S¥WP167) — AIR CONDITIONER

referring to the item “Installation”
under the topic ““Shaft Seal™.

REAR END COVER
AND REAR
CYLINDER HEAD

REMOVAL

1. Drainoil.

2. Remove five rear end cover
mounting bolts with Tool. Starting at
the top, loosen all boits one turn in an
alternating pattern. Then remove bolts
in turn.

KV99412330

3. Grasp rear end cover and carefully
separate it from compressor. Tap the
flange lightly and alternately as re-
quired with a plastic mallei.

Do not reuse old gasket and O-ring.

4, Remove pump gear. Do not allow
pump gear to damage the surface.

HA-34

ACD42

5. Remove O-ring, gasket and two
pins. Discard the Oring and pasket.

6. Remove rear cylinder head,
suction valve plate and gasket. Discard
the gasket. Carefully remove suction
valve plate, avoiding deformation.

7.  When removal proves difficult, use
Tool. Insert this tool into hole in cyl-
inder head. With the nut in firm con-
tact with the back side of cylinder
head, tighten the bolt slowly to break
loose the head.

INSPECTION

1. Make sure that.the gasket contact
surface is free of damage.

2. If replacement of rear end cover
connector and check valve is neces-
sary, replace rear end cover with a new
one.

3. Check suction vaive plate and
cylinder head for broken valves.

4. Check pump gear for wear and-

damage.

" INSTALLATION

Do not reuse ofd gasket and O-ring.

1. Using suitable blocks, position
compressor with the front face down-
ward and the rear upward.

2. Insert two pins in the rear of
cylinder. -

3. Coat both surfaces of cylinder
head gasket with compressor oil and
align gasket with cylinder.

4. Install suction valve plate, making
sure that the three valves properly
align with cylinders and gasket cut-
outs. )

ACZ24

5. Imstall cylinder head, gasket, and
Oxing in the order listed. Coat gasket
and O-ring beforehand with an ample
amount of compressor oil.

AC045




AIR CONDITIONER - compressor (SWP167)

6. Fit pump gear to rear end cover.
7. Carefully fit rear-‘end cover to the
rear of compressor.

8. Using Tool KV99412330, tighten
up five bolts in an alternating pattern,
starting at the top. Do not forget lock
washers. CoTT

(@) : Rear end cover bolt
29-34Nm
{3.0 - 3.5 kg-m,
22 - 25 ft-bb)

9. Fill with compressor oil.

10. Upon completion of the above
operation, conduct a leak test by re-
ferring to the topic under “Shaft
Seal”.

REPLACEMENT OF
CYLINDER

REMOVAL

1. Drain oil.

2. Remove compressor clutch assem-
bly. Refer to “Compressor Clutch”.

3. Using snap ring pliers, remove
shaft seal retainer ring. Then remove
shaft seal seat. Refer to *““Shaft Sea)”.
Removal of shaft seal is not absolutely
necessary. It may be removed when
cylinder assembly & removed from
front end cover. In fact, this approach
facilitates work.

4. Remove side cover. Refer to “Side
Cover”.

5. Remove rear end cover. Refer to
“Rear End Cover and Rear Cylinder
Head”. Remove O-ring, gasket, two
pins, cylinder head, suction valve
plate, and gasket in the order listed.
This exposes the rear part of cylinder.

'

6. Using long nose pliers or other
suitable tool, pull out oil pipe. Proceed
carefully as oil pipe is easily bent.

CAUTION:

Unless oil pipe has been removed, do:

not attempt the following steps.

AC212

7. With the front facing downward
support compressor shell. Using a
plastic mallet, tap at the rear end of
the shell flange, driving- sheil straight
downward. Discard front end cover
gasket.

8. Detach front end cover from
cylinder assembly. Using a plastic
mallet, drive end cover upward. Re-
frain from excessive force to avoid
cover damage.

ACO050

9. Remove shafi seal from the shaft.
10. Remove two. pins, gasket,.

‘cylinder. head, suction valve plate, and

gasket., When removing two pins,
proceed carefully to avoid cylinder
head damage. Do not deform suction
valve plate in removing suction valve
plate. Discard oil gasket.

CAUTION: -
Do not deform suction valve plate
when removing it. '

INSTALLATION

1. Using suvitable - blocks, face
cylinder assembly upward. Insert two
pins. Position gasket and suction valve
plate in the order listed while making
sure that three valves of suction valve
plate are aligned with the cylinder and
gasket cutouts. Coat gasket with com-
pressor oil prior to assembly. Gaskets
and suction valve plates are the same
for front and rear. The cylinder head
with the smaller numbers of holes goes
to the front. Do not mix front and
rear parts.

ACO0B1

ACO052

2. Align shaft seal with the shaft
cutaway.  Firmly seat shaft seal at the
shaft land. Attempt to turn shaft seal
to the left and right, confirming that it
is seated properly.

HA-35
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3. Place gasket on cylinder head and
install front end cover. Coat gasket
with compressor oil beforehand.
Gasket differs for the front and rear.
Make . sure that thé correct gasket is
used. After completing this work,
gasket protruding from front end
cover and cylinder head should be
adjusted by hand.

Silencer hole

ACO053

4. Fit gasket to front end cover.
Then bring the shell-into place over
the cylinder assembly. At this time,
make sure that the two holes of side
cover and the cylinder holes are
matched. Note that later adjustment
will no longer be possible, as inside
and outside diameters of these are not
perfectly round. Note that moving the
shell up and down may cause the
gasket to slip out of place.

HA-36

.5.- Turn over the assembled shell and
cylinder assembly, so that the front
may face downward.

6. Coat oil pipe and O+ing with an
ample amount of oil. Insert oil pipe at
the rear of the cylinder. After making
sure that the hole lines are matched as
specified in step (4), continue with
stepp (6) work.

AC226

7. Continue with work up to instal-
lation of rear end cover, according to
“Installation™ under “Rear End Cover
and Rear Cylinder Head™.
8. Continue with work up to instal-
lation of side cover, according to
“Installation” under *‘Side Cover”.
9. Instalt shaft seal seat according to
instructions in “Installation™ under
“Shaft Seal”.
10. Install and adjust compressor
clutch according to instructions in
“Installation” under ‘“‘Compressor
Clutch”. _
11. Fill with compressor oil, and’
tighten oil plug with copper gasket in
place.
@ : Oil pluy

18-20 N'm

(18-2.0 kg-m,

13 - 14 ft-Ib)

12. Conduct a leak test. by referring
to the topic under “Shaft Seal”.
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ELECTRICAL CIRCUIT

SCHEMATIC
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Etectrical Circuit — AIR CONDITIONER -

WIRING DIAGRAM
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AIR CONDITIONER - Trouble Diagnoses and Correctioris

TROUBLE DIAGNOSES AND CORRECTIONS

AIR CONDITIONER DIAGNOSES .. . . . . .

Insufficient cooling . -

. 1
L | PE—

)

Bubbles in sight glass e ~ No bubbles in sight glass

. Check refrigeration' line for gas leaks, and repair leaks if any. Charge re-
frigerant to correct level. In case of too many leaks, stop compressor, dis-
charge the system, evacuate and recharge the system. As necessary, replace
receiver drier.

Air in system may cause bubbles in sight glass.

With manifold gauge, check system
pressures.

Measure temperature of discharge air.
Refer to “Performance Test™.

1

System pressure and temperature of discharge air are abnormal. Refer to
*Performance Test Diagnoses™ for detail.

Temperature of discharge air is ab-
normal, but system pressure is
normal.

l |

Suction pressure |- Discharge pressure is high. ‘ _S“l:’_tgiﬁn p}rla:lssure
is hjgh. ] 1s nign, wille .
I discharge pres- Check air flow system.
_ ] e Overcharge of refrigerant. sure is low.
. Discharge some refrigerant [
F.xpanﬂon valve to correct level.
is open exces- & Air is mixed in. Discharge sys- Valve or gasket [
sively. tern, and replace drier. of compressor is
Replace expan- Evacuate and recharge system. damaged. Check grommets on car’s dash panel
sion valve. ¢ Condenser’s fin is dented or Repair or replace: for air leaks; check other seals of
clogged with dust. COMpIEsSor. oo lcar. . -
Clean exterior surface with ‘ '
water, e e e e
| oL o
Suction pressure is low. - | T

e Pipe at receiver drier outlet has Fin and tobe of evaporator have Expansion valve is close excessively,
low temperature, Receiver drier some dents. or gas leakage from thermo bulb.
is restricted. Replace receiver Replace or repair evaporator. Replace expansion valve.
drier.

HA-39.
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Trouble Diagnoses and Corrections— AIR CONDITIONER

HA40

Blower motor does not

rotate,
|

Refer to “Blower Motor
Diagnoses”.

1 F.L.C.D. does not operate.

Refer to “Fast Idle
Control Device Diagnoses”

Noisy
Compressor OFF Compressor ON
Bearings of compres- Blower motor makes Belt is loose. Compressor itself When engine rpm is
sor clutch or idler noise. Adjust belt. makes noise. changed, there are
pulley make noise. Repair or replace Repair or replace resonant sounds.
| Repair. blower motor. COMpIEssOT. Retighten compres-

sor bracket bolts.

Compressor does not
nin, -

T

Refer to “*Compressor Clutch
Diagnoses” and “Compressor Diagnoses”




AIR. CONDITIONER — Trouble Diagnoses and Corrections

BLOWER MOTOR DIAGNOSES

Test conditions

Battery : QK.
Fusible link (Red and green) : 0K
Ignition switch : 0K
Ignition relay . : OK.
Fuse 20A (in fuse block) : OK.
Position of ignition switch : ACC
Position of fan switch : ON

Blower motor does not run.

cluster lid.

R

Connect test light to blue-white
wire leading to blower motor.

Light ON  Light OFF

Y

blower motor.

Ground blue-black wire leading to

[—::]_J : Condition
I:l : Check
: : Probable cause

Quick check : Check that wiper and washer operate.

(If they do not operate, check fuse 15A in fuse
block at first.)

( Remove instrument lower cover and )

—

SHA169

Motor does not
Tum.

|

Motor runs.

Faulty blower motor without
problem in lead wire connection.

v

Replace.

Ground

SHA169

HA-41



Trouble Diagnoses and Corrections — AIR CONDITIONER

'

Broken lead wire
between ignition
relay and blower

motor.

Check fan switch for con-
ductivity.
Refer to Fan Switch.

v

Repair.,

Motor runs. Motor does not

r

-

Faulty fan switch without problem
" in lead wire connection.

Check resistor for conductivity.
Refer to Resistor.

T

Replace.

NG. O.K.

|

v

Faulty resistor without problem
lead wire connection.

!

Replace.

Check other lead wire and connection.

’r Speed of blower motor does not change.

Y

Remove instrument lower cover and
cluster lid.

Refer to Resistor.

Check resistor on heater unit.

v

in lead wire connection.

1

Replace.

HA-42

Faulty resistor without problem Check other lead wire and connection.

®/?

Check:
®-® .
®-Band ®-® SHA170
-~
3 ],/
; ool O
o
-
SHA17t [-)




"AIR CONDITIONER - Trouble Diagnoses and Corrections

COMPRESSOR CLUTCH DIAGNOSES [ condition

Test conditions I_—__l: Check
:: Probable cause

Battery ’ : OK.

Fusible link (Red and green) : 0K . ) .

Ignition switch . OK. Quick check : Check that wiper and washer operate.
Ignition relay : OK

Fuse 15A (in fuse block) : OK.

Position of ignition switch : ACC

Position of fan switch : ON

Position of air conditioner switch: ON

Compressor clutch is not engaged. />

Connect two wires leading to low pressure switch.

Clutch is engaged. Clutch is not engaged.

- AC3ITA

Check refrigerant level.

Faulty low pressure switch without Connect test light to blue-black wire
problem lead wire connection. leading to magnet clutch.
Replace. r—— Light ON Light OFF
Insufficient re-
frigerant.
Add.
y | 4
Ground earth terminals leading to Connect wire between two termi-
magnet clutch, nals leading to cooler relay.
Clutch is Clutch is Clutch is Clutch is
not engaged. engaged. engaged not engaged.
@I:) @,7) SHA176

HA43



Trouble Diagnoses and Corrections — AIR. . CONDITIONER

®

Faulty magnet clutch without pro-
blem inlead wire connection,

'

Repair.

—

Broken ground
wire of magnet
clutch.

!

Repair.

.

Remove
instrument
“lower cover

and
cluster lid.

Y

\

Faulty cooler relay without problem
in lead wire connection.

l

Connect wire between terminals
leading to ambient temperature

switch.
I .

Clutch is Clutch is

Replace. engaged, not engaged.
i l

Faulty ambient temperature
switch without problem in lead
wire connection.

Connect wire between green and
blue wire leading to air conditioner
switch.

|

Replace.

| ]
Clutch is Clutch is not

y

Faulty air conditioner switch
without problem inlead wire

connection,

Replace.

HA44

engaged. engaged.
Check other lead wire

and connection.

SHA1T4

s R

SHA175




AIR CONDITIONER - Trouble Diagnoses and Corrections

COMPRESSOR DIAGNOSES

Compressor clutch is engaged, but compressor does not run.

| l

Clutch slipping Belt slipping Seizured compressor
® Check and readjust gap of clutch. Check belt tension and adjust it. Internal problem in compressor cyl-
#® (Clean oil or dust on contact sur- If belt is'worn out or damaged, inder.
face of clutch. replace it. : Check system.
If slipping continues, replace com- Repair or replace if necessary. -
pressor clutch.

High torque

1
I I

Overcharge of refrigerant I-— Air in refrigeration system
Discharge refrigerant gas to an extent that sight glass Discharge system from service valve on discharge side.
of receiver drier has only a few bubbles. Evacuate and recharge the system.
Engine speed: 1,500 rpm : :

Check for discharge pres- Discharge pressure is not When torque is still great, repair or replace compressor.
sure. OKif discharge pres- reduced.
sure is reduced. l_

HA-45



Trouble Diagnoses and Corrections — AIR CONDITIONER

Compressor oil leaking

Compressor is noisy.

Air-blow on spot where oil leak evidence is found.
Then check for refrigerant leaks using leak detector.

]

|

i

]

Noisy only when clutch
is engaged.

Noisy when chitch is
not engaged.

|

Refrigerant leaking. No refrigerant leaking,
Repair or replace _ o
COMpIessor. Wipe - clean 911 with rag.

HA-46

Check for loose compres-
sor mounting bolts.
Retighten bolts.

Compressor drive belt
is loose. - Adjust belt
tension.

Remove compressor belt.
Tum pulley of compres-

. sor clutch by hand, and

check for noise. If noise

' is heard, repair compres-

sor chutch.

If compressor is still
noisy, repair or replace
COMPIessor.




AIR CONDITIONER - Trouble Disgnoses and Corrections

FAST IDLE CONTROL DEVICE DIAGNOSES

Test" condition:

Battery _

Fusible link {Red and green)
Ignition switch

Ignition relay

"Fuse 15A (in fuse block)

Position of ignition switch
Position of fan switch

: 0K

OK.

0K, Quick check
0X.
OX.

ACC
ON

Position of air conditioner switch: ON-

7 "_ F.I.C.D. is not operated.

¥

[C—]: Condition
l:l : Check
L1

Check that wiper and washer operate.

Probable cause

Check operation of compressor clutch.

Clutch is not engaged.

Clutch is engaged.

l

7

Check electric circuit of clutch, re-
ferring to compressor clutch dia-
Enoses.

Run engine at idle speed.

vacuum.

Disconnect vacuum F.I.C.D. magnet
valve-to-F.1.C.D. device hose at
F.[.C.D. magnet valve and check

SHA177

|
Vacuum N.G.
|

3

Vacuum O.K.

Faulty F.I.C.D. magnet valve,

Replace.

Disconnect vacuum F.1.C.D. magnet
valve-to-F.L.C.D. device hose at .
F.I.C.D. device and check vacuum,

~

Vacuum O.K. Vacuum N.G.

1

‘ l

Faulty F.1.C.D. device.

Broken vacuum hose.

'

Replace.

l

Repair.

FI1CD.
device

SHA178

HA-47



- Service Data and Specifications — AIR CONDITIONER

SERVICE DATA AND SPECIFICATIONS

GENERAL SPECIFICATIONS

TIGHTENING TORQUE

COMPRESSOR
Model SWP167
Type Swash plate
Displacement em® {cuinkfrev. 167 (10.19}
37.2x 25.7

Cylinder bore x stroke mm {in)

(1.465x 1.012)

Direction of rotation

Gl&ckwin
Type of driving belt A type
LUBRICATING OIL
" Type ° ' SUNISO 5GS
Capacity mi {US fl oz, Imp ft az) 270 (9.1, 9.5)
REFRIGERANT
Type R-12
Capacity kg (Ib) | 0.9-1.1(2.0-2.4)

INSPECTION AND ADJUSTMENT

ENGINE IDLING SPEED

Unit: rpm

Unit N'm kg-m ft-lb
| Comeressor bracket to | 44 g4 lg5.55 | 33.40
cylinder block
| Compressor to 44.50 |45.55 33-40
compressor bracket
Refrigerant line connec-
tion :
Low pressure line 25-29 25-30 | 8-22
High pressure line 15-20 [15.20 | 11-14
Flexible hose to 78-108 |0B-1.1 | 58-80
cormpressor
Compressor
Coil...mounting scraw 27-3.4 0.28-035 20-25
Lock nut 25.27 25-28 18-20
Hub nut 18-21 1.8-2.1 13-15
Shaft nut 16-17 1.6-17 116-123
Sida cover bolt . 18-20 18-20 13-14
Rear end cover bolt 29-34 30-35 22-25
Oil-plug 18- 20 18-20 13-14

Transmission Whan A/C is ON
About 900
Manual {Non-adjustable)
: g i About 1000
Automatic {At N’ rangs) (Non-adjustabte)”

BELT TENSION

Fan belt/Applied mm {in}/N {kg, Ib)

8-12{0.31 -047)/
98 (10, 22}

pressure
COMPRESSOR
Clutch hub to pulley mm {in) 0.5-0.8
clearance ! {0.020 - 0.031)

HA-48




AIR CONDITIONER — Special Service Tools

SPECIAL SERVICE TOOLS

Tool number

{(Kent-Moore No.) Tool name

KV99412302 Clutch hub wrench

{J94878-1)

KV99412305 Hub nut socket

(324878-2)

KV99412306 Clutch hub puller

(124878-3)

KV99412310 Lock nut socket

(1248784)

KV99412313 Puller adapter

(126066)

KV99412312 Puller pilot

(125472)

KV994C1552 Charge nozzle

(-)

KV994C4548 Blind cover set

(-)

@ Kv994C4531 Blind cover
(-)

@ E(V99)4C4532 Gasket (Useless) ® @

@ KV994C4533 Gasket € Y
(=) o G

@ KV994C4534 Gasket 10 10 17 13
(-) (039 (0.39) (06T (051

Z &
®2(X99)4C4559 Bolt @

Unit: mm {in)

HA-49



Special Service Tools. — AIR CONDITIONER

R - e B P P VR

Tool number

(Kent-Mooré No.) Tool name

KV99412321 Shaft seal remover and
(326067) installer

(J25473)

KV99412322 ' Shaft seal pilot . ’

KV99412329 * Shaft handle socket

(326072)
KVv99412327 | Silencer piece installer
(-)
KV99412328 | O-ing installer
(-) '
- KV99412330 Allen socket
() :
KV99412315 Cylinder head remover
(=) -

HA-S0
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Power Supply Routing — ELECT-R|CAL_ SYSTEM

POWER SUPPLY ROUTING

CAUTION: Before starting to work on any electrical system disconnect hattery ground cable.

SCHEMATIC/POWER SUPPLY ROUTING

D ©
[ BATTERY —:l:

c 0 o FUSIBLE LINK

<
$ ST |ONACCOFH

IGNITION SWITCH

BIQIOIO
. A QIO
e«
§10
>9-
T
o .
e
< IGNITION AND} - C!) o
& ACCESSORY
E RELAY @)
-
FUSE BLOCK
L3 HEADLAMP
L 3 STOP LAMP
L—3> HAZARD FLASHER
L5 HORN
s L3 CIGARETTE LIGHTER, CLOCK, LAMP MONITOR
o z VOLT GAUGE
B S =
> = L INTERIOR LAMP, STEP LAMP, LUGGAGE COM-
= 33 PERTMENT LAMPS, KEY WARNING
m = ’
L —= TAIL, CLEARANCE, SIDE MARKER AND LICENSE PLATE
LAMPS, METER ILLUMINATION
L 5 HEATER OR AIR CONDITIONER BLOWER MOTOR
— > AIR CONDITIONER, WIPER AND WASHER (WINDSHIELD AND REAR)
g L—> RADIO, POWER ANTENNA
=
E o ——> REAR WINDOW DEFOGGER
5
v w

—-—> TURN SIGNAL, BACK-UP LAMPS, WARNING LAMPS,
TACHOMETER, GAUGES, SEAT BELT WARNING, WARNING DISPLAY SEL36S
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ELECTRICAL SYSTEM - power Supply Routing

FUSE
LOCATION

FUSIBLE LINK

SEL275

Check

SEL276

a. If fuse is blown, be sure to elimi-
nate cause of the problem before
instatling new fuse.

b. Never use fuse of more than speci-
fied rating. *-

¢. Do not install fuse in oblique

* direction, always snap it into fuse
holder properly.

IGNITION SWITCH

CAUTION:

a. If fusible link should melt, it is
possible that critical circuit (power
supply or large current carrying
circuit) is shorted. In such a case,
carefully check and eliminate cause
of problem.

b. Never wrap periphery of fusible
link with vinyl tape. Extreme care
should be taken with this link to
ensure that it does not come into
contact with any other wiring har-
ness orvinyl or rubber parts.

A melted fusible link can be detect-
ed either by visual inspection or by
feeling with finger-tip. If its condition
is questionable, use circuit tester or
test lamp. S '

5 IG

Key position

will}- Y-

st [ on]acc|orr
= QLo | 8 |-~ From battery IN |0uT
E I o) a | —-+ To accessory system 1 Q
g QO IG |- — - Toignition system 2 C)
i Q 5 }-—- To starting system
) SEL369

Key warning switch

IGNITION AND
ACCESSORY RELAY

LOCATION

The ignition and accessory relay
are located on the right side of the
dash panel. Refer to page EL-104,

INSPECTION

Ground is made at case attaching
bolt and terminal (),

=] SEL280

SEL281

SEL282

EL-3



8attery — ELECTRICAL SYSTEM

WARRING:

Never touch positive and negative
terminals at the same time with
bare hands., This could- result in-

injury.

CAUTION:

a. If it becomes necessary to start the
engine ‘with a hooster hattery end
jumper cables, the booster battery

- voltage must not exceed 12 volts,
or the control unit -of the fuel
injection system and other electric
components will be damaged.

b. If -the battery cables are discon-
nected, they should be tightly
clamped to the battery terminals to
secure a good contact.

CHECKING
ELECTROLYTE
LEVEL

Check for electrolyte level in each
call.

BATTERY

CHECKING
SPECIFIC GRAVITY

Read hydrometer and thermal
gauge indications at eye level.

Read top level with scale.

Correct specific gravity at 20°C

S20 =5t +0.0007 (t — 20)

Where,
St:  Specific gravity of
... electrolyte at t°C
Syp: Specific gravity of
electrolyte corrected
at 20°C (68°F)
t:  Electrolyte temperature

Examples:

1. When electrolyte temperature is
35°C (95°F) and specific gravity of
electrolyte is 1.230, specific gravity
corrected at 20°C {68°F) is 1.243.

2. When electrolyte temperature is
0°C (32°F) and specific gravity of
electrolyte is 1210, specific gravity
corrected at 20°C (68°F) is 1.196.

Overflow Correct Shortage

At 1F 1t

EE3S58

Specific gravity at efectrolyte temperature (St)

If the level is low, fill with distilled
water. .

EL-4

1.30

1.28

1.26

1.22

1.20

118

1.16

Converted specific gravity (Syq)
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.ELECTRICAL SYSTEM — gattery

3. Determine charging state .of bat-
tery. -

oom
Examples:

Charging state of battery whose
max. charging specific gravity is 1.26,
and whose specific gravity corrected at
20°C (68°F) is 1.243, is 92%.

For battery whose max. charging
specific gravity is 1.28, charging state
is 82% at a corrected specific gravity
of 20°C (68°F).

" §pecific gravity

20°C (68°F)

1.26 IR !T

1.24 I \;

i:g c&\“" N

INT] \Mw‘ e

1.16 ! ,’o(\ﬂa

NI REERY X

112 w v'vl

P

P I T

0 10 20 30 40 50 60 70 B0 90 100
Chazging condition %
SELO97

4, Recharge battery if its rate drops
below 70% of full charge.

CHARGING

CAUTION:

a. Carry out charging with negative
cable removed.

-b. Do not sallow electrolyte tempera-
ture to go over 45°C {113°F).

Clean corroded terminal with a
brush and common baking-soda solu-
tion, :

WARNING: :

8. Keep battery away from open
flame while it is being charged.

b. When connecting charger, con-
nect leads first, then turn on
charger. Do not turn on charger
first, as this may cause a spark.

BATTERY FREEZING

CAUTION:
Use extreme caution to avoid freezing
battery. ' )

@ 0(32)

LI

& -1ay

g -20(-4)-

= .

E -30(-22)

% —40 (-40)

—

S -50(-58)

3

5 —60(-76)

& _70(-94)

& 80 (-112) l

100 108 116 1.24 132

14 192 120 128

EEOD4 Specific gravity of electrolyte

BATTERY TESTING

1. PRELIMINARY CHECKS: Visual
Inspection

Clogged — - . Dirt :
vents

. @ Wi Check
Corrosion B AM rating

Cracks \r
Warped —
case

SELO46

(1) Check battery rating against that
of original factory equipment.

(2) Check for cracks and warpage of
the case.

(3) Make sure cables are clean and
tight.

(4) Check acid level.

(5) Make sure vents are not clogged.
(6) Make sure top of battery is clean.
2. BATTERY LEAKAGE TEST:
Check to make sure battery is not
discharging across top, between two
posts.

SELO47

{1) Set voltmeter to low range.
(2) Touch negative lead of voltmeter
to negative battery post.
(3) Touch positive lead of voltmeter
to top of battery, and move it around.
If reading goes over 0.5 volts, then -
clean off top of battery and retest.
3. BATTERY CAPACITY TEST-

SELO48

(1) With battery connected to tester
as shown, turn load knob until a draw
of 3 times the battery rating is shown.
(Example: Battery rating 60 AH Tumn
load to 180 A draw.) ’
(2) Hold this draw for 15 seconds,
then look at voltage. If voltage re-
mains at 9.6 volts or above, THE
BATTERY IS GOOD. You need not
perform any further tests, If voltage
drops below 9.6 volts, then proceed to
next test,

4. THREE MINUTE CHARGE
TEST: To be performed only if
battery has failed Capacity Test in step
number 3.

(1) Connect a good quality battery.
Remove cell caps.

(2) Turn charger to a fast charge rate,
not over 40 A.

EL-5



Battery — ELECTRICAL SYSTEM

-

SELO43

7(.5) Now put po;sitive- brobe. in cell

nearest the positive post. Put negative
probe in next cell down. Record
reading.

(7) Whén you get to point where
positive probe is in Iast cell of battery,
touch negative probe 1o negative post.
Record this reading.

(3) After three minutes, check volt-
meter reading. If it is over 15.5 volts
(16.5 for Maintenance Free Batteries),
battery should be replaced. If it is
below 155 volts, then proceed to step
number 5.

5. CELL TEST:UNDER CHARGE:
Connect tester and battery charger as
in step number 4. Set to fast charge
rate {35 - 40 A).

(1) Tum to low range voltmeter.
(2) Attach special cell probes to
voltmeter leads.

(3) Touch positive probe to battery
positive (+) terminal. '

(4) Stick black probe in battery cell
nearest the battefy positive post.
WRITE DOWN voltmeter reading.

EL-6

SELOS

SELO53

66) Continue on down the battery,
recording reading each time.

SELO52

(8) You should now have seven
readings. Now add the first reading to
the last; this will give you six readings.
They should afl be within 0.2 (two-
tenths) volt of each othery. If one cell
varies more than this amount from any
other, then battery is bad and must be
replaced.

24"

26
26 24

26 0.2
26 = 2.6*
26

0.2*
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