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QUICK REFERENCE INDEX

'DATSUN
200SX

Model
S$110 Series

FOREWORD

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

personnel in providing effective service and

maintenance of the 1980 DATSUN 200SX.

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

Al information, itlustrations 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 reserved to make changes in’
specifications and methods at any time with-
out notice.

" NISSAN MOTOR CO., LTD.

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

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

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 guickly. For information concerning how to
obtain special service tools, write to the following address:

Kent:Moore Corparation Kent-Moore of Canada, Ltd.
29784 Little fg‘lack 2395 Cawthra
Rosevilie, 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:
5.bS.: Service Data and Specifications {.H.,.R.H.. Left Hand, Right Hand
Tightening Torque MIT, A/T: Marnual Transmission, Automatic Transmission

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

“IMPORTANT SAFETY NOTICE

The proper perfbrmance 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 himseif that neither his safety nor the car’s safety will be
jeopardized by the service method selected. : '
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DATSUN 200SX Model S110 Series

secTion (G Ci

GENERAL INFORMATION

CONTENTS
GENERAL VIEWS . ... ... .. ... ... .. .. GI-2 TIEDOWN ... .. GI-5
MODEL VARIATION ... . .. .. .. . . .. GI-3 TOWING . ... ........... B GI-5
IDENTIFICATION NUMBER . . . .. .. ... .. Gl-4 SPECIAL SERVICE TOOLS ... .. . .. GI-6
LIFTING POINTS AND TOWING ... . . .. Gl TIGHTENING TORQUE OF
PANTOGRAPH JACK .................. Gl-5 STANDARD BOLY . ... ... ... .. ... .. GI-6
GARAGE JACK AND SAFETY STAND .. ... Gl-5
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General Views—~ GENERAL INFORMATION
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GENERAL INFORMATION — Mode! Variation

MODEL VARIATION

: : . Road wheel
DSt | Clags Model Engine | Transmission Differentia] SIZe covvvun- Offset | Tire size
nation carrier
mm (in)
PLS110FEV FS5wW71B
Hardtop -
PLSI110AEV 3N71B
California -
KPLS110FEV FSSW71B 514 ... 25 ]85/
Hatchback (0.98) | 70-sRi14
KPLS110AEVY 3N71B
USA.
PLS110FEU FS5W71B
Hardiop LS110AEU N7 ) S
P -1 3N71B .
. 7Z20E H165B 5-1/2]]-14 ..... 25 185/
KPLS110FEU FS5W71B ) (0.98) |70-SR14
Hatchback
Non- KPLS110AEU 3N71B
California | by g1 1 opEN ESSW71B
Hardtop . *2
PLS110AEN 3N71B ‘ 4T x 16 v, 35 T135/
Canada ' (1.38) |70D16*2
KPLS110FEN FS5W71B ’
Hatchback
KPLS110AEN 3N71B

Prefix and suffix designations:

KPLSIWFEUCLRPST

K : Hatchback

O : Hardtop ——’
P : Z20 engine

L:

Left-hand drive

J: means no indication

Downloaded from www.Manualslib.com manuals search engine

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

Sun roof (Glass)
Sport Luxury model
Power steering

Sun roof (Steel)
Rear window wiper
Air conditioner -

Non-California model for
US.A.

California model
Canada model
E.F.L

Manual transmission

Automatic transmission

Gl-3
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‘ Identification Number — GENERAL INFORMATION

IDENTIFICATION NUMBER

EMISSION CONTROL
INFORMATION LABEL

CAR SERIAL NUMBER

CAR IDENTIFICATION
PLATE

[
A‘/.S-s-

IDENTIFICATION
NUMBER PLATE

Mk

/ CERTIFICATION LABEL

5GI004

CAR SERIAL NUMBER

KP SIIO- X X X X X X

Hatchback
. Z20 engine
Moadel

MANUAL TRANSMISSION
NUMBER

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

ENGINE SERIAL
NUMBER

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

Car serial number

AUTOMATIC TRANSMISSION
NUMBER

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

TM235

AT3aa

Gl4
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GENERAL INFORMATION - Lifting Points and Towing

LIFTING POINTS AND TOWING

Towing hook

e

L)

Towing hook Towing hook

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

F7] : Supportable point for safety stand
5G1007

PANTOGRAPH JACK CAUTION: b. All applicable State or Provincial

{in Canada) laws and local laws -

Always place a wood block between . . .
WARNING: safety stand and car body when ::ga:dl;:goh:h: d towing  operation
a. Never get under the car white it supporting body with safety stand. us Pyed.
is supported onty by the jack. = c. Befnre.tu_wmg, make sure that the
Always use safety stands to Apply the garage jack and safety tra;smssswn, a.xles, sf(eermgdsys.tiem
support frame when you have to stand to the position indicated below and power train are in good Order.
get under the car. in a safe manner. If any unit is damaged, a dolley
b. Piace wheel chocks at both front mustheused. .
and back of the whee! diagonally d. If th; tranm_lshslohn s '"uﬂer?tw:i
X . L . tow the car with the rear wheels 0
oppasite the jack DOSI?IOH. TIE-DOWN the ground, or with the propeller
Apply the pantograph jack fur- FRONT SIDE shaft re':n DWd.' d with its f
nished with the car to the position e. When the car is towed with its front
indicated below in a safe manner. Use front towing hooks for tie- whee'ls on the gruund, secure the
down. steering wheel in a straight ahead
position with the ignition key
‘ REAR SIDE turned in “OFF" position.
Use rear towing hooks for tie-down. f. When towing an automatic trans-
GARAGE JACK AND i mission model on its rear wheels,
SAFETY STAND do not exceed 30 km/h (20 MPH)
and a distance of 30 km (20 miles).
WARNING: 'g. Release the parking brake and set
a. When carrying out operations TOWING the gearshift lever in “Neutral”
with the garage jack, be sure to CAUTION: position before starting to tow the
support the car with safety It : . © gar.
stands. a. It is necessary to u:le proper towing
b. When jacking up the rear {front) eq:mtme':;emc:rwl;ur; Dm:'i da.r:- ,
of the car, place the chocks at :g rato'o g owing
the front (rear} of the front T?J?Nin'g :15 in accordance with Tow-
(rear) wheels to hold them. ing Procedure Manuat at dealer side.
GI-5
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| Spec:al Serwce Toa Is
Tightening Torque of Standard Bolt - GENERAL INFORMATION

SPECIAL SERVICE TOOLS

Special Tools play very important The identification code of mainte- EMO00G0000:  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 B-digital figures. GGO0GO0000:  General Gauge
speedy servicing. The heading two letters roughly LMO0000000:  Garage Tool

The working times listed in the classify tools or equipment as: HTO0000000:  Hand Tool
" column under FLAT RATE TIME: in : .o .
FLAT RATE SCHEDULE are com-
puted based on the use of Special STOG000000:  Special Tool
Tools. KV00000000:  Special Tool

TIGHTENING TORQUE OF STANDARD BOLT

' . Bolt or nut diam- . Tightening torque
Grade Bolt.or nut size eter* mm Pitch mm Nem (kg-m, fi-db)
M6 60 1.0 29-39(0.3-04,2.2-29)
1.25 7.8-10.8(0.8-1.1,5.8-8.0
M8 8.0 ¢ )
10 7.8-10.8(0.8-1.1,5.8- 80)
1.5 16-22(1.6-2.2,12 - 16)
4T M10 10.0
125 16-22(1.6-22,12-16)
’ ' 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 10 59-69(06-0.7,43-5.1)
1.25 14-18(14-18,10-13)
M8 8.0
1.0 14-18(1.4-18,10-13)
1.5 25-35(2.6-3.6,19 - 26)
7T M10 10.0
1.25 26 -36(2.7-3.7,20-27)
1.75 45 .61 (4.6 -6.2, 33 - 45)
M12 120 :
1.25 50-68 (5.1-69,37 - 50)
‘M14 140 1.5 ~ 76-103(7.7-10.5,56 - 76)
‘M6 6.0 10 7.8-10.8(08-1.1,58,8.0)
125 19-25(19-2.5, 14 - 18)
M8 8.0 : :
1.0 20-27(2.0-2.8, 14 - 20)
1.5 36-50(3.7-5.1,27-37)
9T M10 10.0
1.25 39 .51 (4.0-52,29 -38)
1.75 65-88 (6.6-9.0,48 - 65)
M12 120 : :
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 M6
;’; ; ]’ I —— Nominal diameter of bolt threads (Unit: mm)
-1 9 : Metric screw threads

GI-6
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DATSUN 200SX  Model S110 Series

secTion\l A -

MAINTENANCE
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Maintenance Schedule — MAINTENANCE

MAINTENANCE SCHEDULE

The following tabels list the periodic maintenance servicing required to ensure good emission control performance, good engine performance

and good mechanical condition in DATSUN.

The first 1,600 km [%,000 miles) service is one of ths most important services required to snsure the maximum smission control performance

and.optimum engine condition.

MAINTENANCE OPERATION

" MAINTENANCE INTERVAL

Periodic maintenance should be performed Kilometers x 1,000 16| 12 24} .36 | 48| ®0 72

at number of kilomaters, miles or months, - - : S : Reference

whichever comes first. (Miles x 1,000) 1} | {7.8) | {15)}(22.5)} (30){ (37.5}| {45) pege

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

Intake & exhaust valve cleararnce @& )] @ ® MA- B
Drive belts A 1 O 1 MA- 6
Engine oil & oil filter See NOTE: (1) R* | R*| R* | R*| R* | R* MA- 7
Enging coolant R* MA- 8
Idle rpm . ® MA-12
Fuel filter See NOTE: (3) MA-13
Fuel llnes (hoses, piping, connectmns, etc. ) |5 MA-13
Air cleaner filter See NOTE: (2) ® MA-14
Spark plugs ® MA- 9
Ignition wiring [ MA- 9
Air induction valve filter See NOTE: (2} R* MA-14
Vapor lines | MA-14

low or oxtremely high, the filter might become clogged.

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) ar 3 months, whichever comes first.

{2}  More frequent maintenance is required under dusty driving conditions.

{3) If the vehicle is operated under extreme adverss weather conditions or in areas where sambient temperatures ars cither extramety

in such an svent, raplace the filter immuedistely.

(4} (1), ® and (A) ars the maintenance intervals required by California Regulations. (R} limits the warranty coverage to thesa re-
placemont Intervals. 1* and R* sre the required maintsnance intervals.

Other maintenance items and intervals are recommended by NISSAN MOTOR CO., LTD.

EMISSION CONTROL MAINTENANCE (NON-CALIFORNIA}

Intake & exhaust valve clearance CA A A A MA- 6
Drive belts A . | f MA- 6
Engine oil & oil filter Ses NOTE: {5) R R R Rl R R MA- 7
Engine coolant A MA- 8
Idle rpm & mixture ratio idle rppm A A A A MA-10

Mixture ratio ] t | | MA-10
*Fuel filter See NOTE: (7) MA-13
Fuel lines {hases, piping, connections, etc.) 1 MA-13
Adr cleaner filter S#e NOTE: (6} R MA-14
{gnition timing A A A MA-10
Spark plugs R MA- 9
*Ignition wiring | MA- 9
Air induction vaive filter {except Canadal See NOTE: (6} R MA-14
*Vapor lines ' | MA-14

MA.-2
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Abbreviations:

A = Adjust R = Replace

| = Inspect, correct, replace if necessary

(5)  1f vehicle is operated under severs conditions: short distance driving, extansive |d||ng or dmnng in dusty conditions, change
- engine oil every. 5,000 km (3,000 miles} or 3 months, whichever. comas first. . -
{6)  More frequent maintanance is required under dusty drmrq conditions.
{7 if the vehicle is operated under axtreme adverse weather conditions or in areas whers smbiant temperatures are sithar extramety
low or extremely high, the filter might become clogged. In such an ovent, replace the filter immediately.
(8)  Maintenance items with *** ere recommendsd by NISSAN MOTOR CO., LTD.
Other maintenance items are required,
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MAINTENANCE - Maintenance Schedule

MAINTENANCE OPERATION MAINTENANCE INTERVAL

Periodic rmaintenance should be performed Kilometers x 1,000 16 12 24 36 438 60 72 Reference

. at number of kilometers, miles or months, -
0 . ik .
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
UNDERHOOD MAINTENANCE
Brake, clutch, steering gear & automatic transmission fluid or oil level & leaks | 1 | ;‘;"3233- 24,
Brake fluid R R R MA-28
Brake boaster vacuum hoses, connactions & check valve 1 MA-28
Air conditioning system hoses, connections & refrigerant leaks | MA-37
Power steering fluid & lines | { | MA-33
U_NDER VEHICLE MAINTENANCE
Brak-e, cluteh . fuel & e;t-hausjc systems for proper attachment, leaks, cracks, . i |- I MA-23, 28
chafing, abrasion, deterioration, etc.
Manual transmission & differential gear oil See NOTE: (9) N | i MA-23, 24
Steering gear box & linkage, suspension parts & propeller MA-24, 27,
shaft for damaged, loose & missing parts See NOTE: (10} ! ' . I 34
Underbody (flush and clean every 12 months} | 1 | -
QUTSIDE AND INSIDE MAINTENANCE
Rotate wheel position & inspect wheel balance & wheel alignment 1 . N 1 l:\;ﬂzA-‘Zﬁ,ﬁ‘ZiO
2
Disc brake pads
& other brake components for See NOTE: (11) I | 1 MA-28
wear, deterioration & leaks
Frant whéel bearing . | MA-25
Locks, hinges & hood latch Ses NOTE: (11} L L L MA-35
Seat beits, buckles, retractors, anchors & adjuster 1 ] | MA-35
Faot brake, parking brake & clutch for stroke, free play & operation | | | MA-23, 28
Abbreviations: R = Replace L = Lubricate

It

Inspect, correct, replace if necessary

NOTE: (9) When towing a trailer, changa oil in differential gear every 48,600 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)  If vehicle is operated in areas using road salt or othar corrosive materials, inspact every 5,000 km (3,000 miles) or 3 months,
whichever comes first.

The above charts show the normal maintenance schedule.

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

MA-3
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Lubrication Chart - MAINTENANCE -

LUBRICATION CHART
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Recommended Fuel and Lubricants
MA_lNTENANC E  — Approximate Refill Capacities

RECOMMENDED FUEL AND LUBRICANTS

FUEL

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

Under no circumstances should a leaded fuel be used since this witl damaje the catalytic converter.

LUBRICANTS ‘ | SAE VISCOSITY

NUMBER
Lubricant Specifications Remarks
ENGINE ).I L

Gasoline engine oil API SE o 0o B0
10W-30, 10W 40 >

Further details, refer . 1

i

Tr;ns:;::;ilon API GL4 - | to recommended SAE . -
Gear oil anc s & viscosity chart. & 2 — 11
Differential APIGL-5 . v
- GEAR OIL
Automatic T/M a.nd power ‘ - T _, _
steering fluid Type DEXRON - 1
Multi-purpose grease NLGI No. 2 Lithium soap base E‘:[Ea
T
Brake and clutch fluid DOT 3 ) US FMVSS No. 116 [ )
.- E 30 T W J S (.'ia
Anti-freeze i _— | Ethylene glycol base Tampersuirs Kengs Anvicipated
Bwhote Next Oil Changs
APPROXIMATE REFILL CAPACITIES
- Liter US measure Imp measure
Fuel tank i Hardtop 53 14 gal 11-5/8 gal
Hatchback 60 157/8 gal 13-1/4 gal
Coolant ’ : ' With heater 9.5 10 gt "8-3/8 qt
' © Without heater 88 9-1/4qt 7-3/4 qt
Engine . With oil filter 4.1 4-3/8 qt 3-5/8 qt
Without oil filter 9. - 4-1/8:qt 3-3/8 qt
T(apsrnission M/T - - - 2.0 4-1/4 pt ~ 3-1/2 pt
A/T 5.5 ' 5.7/8 qt 4-7/8 qt
Differential carrier ' 1.1 2-3/8 pt 2 pt
Power steering system 1.2 1-1/4 qt 1-1/8 qt
Steering gear ' 028 5/8 pt 1/2 pt
Windshield washer tank 20 2-1/8qt 1-3/4 qt
Rear window washer tank ' 1.0 1-1/8 qt 7/8 qt
Air conditioning system - Compressor oil 0.27 : 9.1floz,9.00z 95floz,9.00z
Refrigerant 09-1.1kg 20-2410b 20-240b

MA.5
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Engine Maintenance - MAINTENANCE

A " " ENGINE MAINTENANCE

BASIC MECHANICAL
SYSTEM |
ADJUSTING INTAKE AND
EXHAUST VALVE
CLEARANCE

Adjustment should be made while
engine is hot.

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

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

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

No. ! cam lobe

SMAQ0S

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

Adjust clearance of half of the

valves. Adjust only (1), @, &), and
@ valves.

N O BN O

{ Front ~

& | (R0F05IH
©0

‘5MAD49

‘MA6
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Valve clearance (Hot)
“Intake ... (D @ :0.30 mm
, {0.012 in)
Exhaust. . §) (7 : 0.30 mm
- {0.012:in)

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

Feeler gauge should move with a
very slight drag.

SMAQS50

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

(3) Hold rocker amm
tighten rocker arm nut.

screw and

SMAQREY

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

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

high point of No. 1 cam lobe points
above.

No. ! cam lobe

SMAQO01

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

? 9

gl

®®

Front

-

SMAO052

-

Valve clearance {Hot)
Intake ... (3 B : 0.30 mm
{0.012 in)
Exhaust.. @ @) : 0.30'mm
- - . (0.012in}

5. [Install valve rocker cover,

CHECKING AND ,
ADJUSTING DRIVE BELTS

1. Visvally inspect for cracks or
damage.

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

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

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

Applied pressing force:
98 N {10 kg, 22 Ib)
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MAINTENANCE — £ngine Maintenance

‘u;

B

&
£

w : Checking point of drive
belt deflection

Loosen to adjust

Alternator

QOil pump pulley 4
i

— Idler pulley

Lock nut

@ '_" Adjust
L

Compressor pulley

LocK nut

< ) Adjusting bolt

Adjust
SMADLE3

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 belts

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

Downloaded from www.Manualslib.com manuals search engine

CHANGING ENGINE OlL
AND OIL FILTER

1. Start engine and warm up engine
until water temperature indicator
points to the middle of gauge, then
stop engine. - .
2. Remove oil pan drain plug and oil
filler cap, and allow oil to drain.

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

EQ036

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

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

3. Clean and install oit pan drain
plug with washer.

@ : Oil pan drain plug
20-29 N-m
{2.0 - 3.0 kg-m,
14 - 22 ft-lb)

4. Using Tool, remove oil filter.

ST19320000

sSLCoz28

MA-7
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.

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

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

SMA010

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,
3-6/8B Imp qt)
Without ail filter
3.9 liters {4-1/8 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
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Engine Maintenance — MAINTENANCE

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

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

SMA163

CHANGING ENGINE
COOLANT

| WARNING: .

To avoid the danger of being
scalded, never attempt to change
the coclant 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

cs5016

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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MAINTENANCE - Engine Maintenance

.2. Remove all“spark plugs (on dne
side for California models).

3. Disconnect all harness connectors
at injector.

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

5. Depress accelerator pedal to open

throttle valve fully.

6. Crank engine and read gauge indi-

cation.

e Run engine at about 350 rpm.

e Engine compression measurement
" should be made as quickly as possi-

ble.

Compression pressure: |
kPa (kg/em?, psi)/at rpm
$tandard '
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.

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

‘e If adding 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.
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IGNITION AND "
FUEL SYSTEM

REPLACING SPARK: PLUGS

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

ok. |  wNe. .

SMAD17

2. Remove spark plugs with’ spark
plug wrench

SMAD18

3. Using feeler gauge, check new

* spark plug gap.
If it is not within specxﬁed range,

" set gap by bending side electiode.

SPARK PLUG: = .7 /[ T°7

: 'Re‘_sisto-r

_Standard- | built-in -

' ’ type iy

Standard [ gpgrs | BpROES
typc

Hottype | BPSES, | BPRSES

Cold type | BP7ES | BPR7ES

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 ft-lb)

CHECKING 1GNITION
WIRING

1. Visually check wiring for cracks,
damaged and bumed 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}

SMA019

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 1GNITION
TIMING AND
CHECKING MIXTURE RATIO
(Non-Californla modeis)

P.repar_ation

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

@ Battery

o gnition system

Maintenance procedure

C

o EFiharneéss connectors

® Vacuum hoses:

® Air intake system {Qil filler cap, oil
“evel gauge etc.)

2. Connect engine tachometer and

timing llght in their proper positions.

3. On air conditioner equipped

models, checks should be carried out

while the air conditioner is “OFF*,

4. On automatic transmission equip-

ped models, checks should be carried

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

!

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

of gauge. )
v

e Open engine hood.

# Run engine at about 2,000 rpm for about [

2 minutes under no-load. -

SMAO21

' y

—,En engine at idle speed. ]

! _ . } For Canada )

] * "For US.A.

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

v

Race engine two or three times under no-

| WARNING:

P

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

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

¢. After the adjustment has been
mada, shift the:lever to the “N*
or “P” position and remove
wheel chocks.

-~ START , PR

SMAD20

SMAOS5

load.
Then ren engine for one minute at idle

speed.
' v

Check idle speed.

[ 3

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

4 NG.

OK.

F 3

SMA263

adjusting screw.

Adjust idle speed by tumning idle speed

h 4 :

YES

Is this maintenance operation at 1,600 km
(1,000 miles) service or rechechng idie

MA-10
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Timing indicator

Y

Check ignition timing with timing light. | <>
8+2°B.T.D.C.
" 0K, . J, N.G.

' v | Adjust ignition timing by turning distributor.
’ after loogening bolts which secure distributor.

—©
»@

3

4

vy

Race engine two or three times under no-
load, then run engine at idje speed.
r ------------------------ -I Ch k “CO”% 'th |i0” t
' Note: | el wi -meter.
| 8. When measuring “CO” %, insert probe | 13+ 1% ey
| into tail pipe more than 0.4 m (16 in}. L
1 b, Use “CO”"-meter after engine is fully : OK. l : +
| warmed up. ! T iF enei 4 connect air inducti L ey s
| c. When adjusting idle “CO” % at high : ,h“.m:' F“_glg"’ 3:‘ n°°_‘““:° arinduction -, AdJu_stﬂ CO"% by turning air by-pass screw
i altitude, adjust to obtain following ! ose 1o air induction pipe. | [omairflow meter. .
1 values. 1 { When adjusting *“CO"%, remove blind plug
: i from air by-pass screw.
! . Unit: m {ft) E Start engine. l After adjustment, install the plug on air
i 5 = flow meter.
! Altitude Idle CO% ' ¢ :
: ([ ,
! 600 - 1,200 2.1% ! Race engine two or three times under no-
: 2,000 - 4,000} - ! load, then run engine at idle speed. T
I 1,200-1,800 '
' » r
i | ,000-6,000. 38% : : !
! . Check idle speed.
| Abave 1,800, ) ) - =
i - . 5.0% ! Manual Transmission:
(6,000) T i .
! - - - ' 700 : 100 rpm .
b e e e - 4 Automatic Transmission:
700 = 100 rpm {in “D** position)
oK.| .. L SMA263 .
- N.G. | Adjust idle speed by tuming idle speed ad- _.f- - -
"1 justing screw. =
v .
C END . )
MA-11
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Engine Maintenance — MAINTENANCE

ADJUSTING IDLE RPM - -- -

(Callfornia models)

Preparation

1.  On air conditioner equipped mod-
els, checks shouid 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

sMao21

MA-12
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TWARNING: -

( START

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

- vear wheels-with chocks.

b. When racing engine on auto-
matic transmission equipped

-models, -make- sure <that. shift |
lever is in “N" or “P” position
and depress brake pedat 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
whesl chocks.

-

Y

Start engine and warm up engine until water

.| temperature lndlcator points fo the middle_}

of gaugs.

e Open-engine hood

Ii"nm at idle :pefd. _ |

Check idie speed .

Manus! Trensmission:
700 + 100 rpm
Automatic Transmission:

700 + 100 rpm (in “D* position)

OK. N.G.

A

¢ Runengine about 2,000 rpm for about —d k- :
2 mmutes under no-load : f

SMAQ020

SMAQ22

SMA283

Adjust idle speed by t
justing screw.

urning idle speed ad-

END

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

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

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

SMAQ34

~Fuel return pipe -

/—Fuel feed pipe

1 -

Fuel pipe
r -

N

injector

SMAD62

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 ar screw
position (wider than other portions
of clamp) is flush with hose end.
Tightening torque_ specifications
are the same for all rubber hose

. clamps. P ‘

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

(T) Fusl hose clamps
1.0-15Nm
{0.10 - 0.15 kg-m,

0.7 - 1.1 ft-1b) EFgQ76

le— 3 mm (0.12 in}

EF336A

REPLACING FUEL ...
FILTER : Lo L
The fuel filter is designed especially
for use with the EFI system. It should

be replaced as an’assembly. "
1. Follow the procedure below to re-
duce fuel pressure to zero.

T

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

(1) Start the eng‘mel

Downloaded from www.Manualslib.com manuals search engine

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) Tumn 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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L

3. Réxﬁ;)'ve fuel'f‘llter .

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

REPLACING AIR CLEANER
FILTER _

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

1. Disengage air duct.

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

MA-14
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3. Remove air cleaner cover and
remove air cleaner filter.

SMADG5

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

EMISSION CONTROL

SYSTEM

REPLACING AIR INDUCTION
VALVE FILTER

SMAO036

1 Al induction valve case
2 Air induction vaive

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-
ward. : s -

CHECKING VAPOR LINES

- Check “all hoses and fuel tank filler
cap for leaks. '
1. Dsiconnect the vapor vent line
connecting ¢arbon canister to fuel
2. Confiect 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,

Leakagg test pressure:
3.923 kPa (400 mmH,0Q;
1$.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 mmH20, 0.98 inH,0)
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MAINTENANCE — Minor Trouble Diagnoses and Corrections

(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, be repaired or

3.923 kPa

3-way connector - (400 mmH,0, 15.75 IHHZO)

SRV

Manometer . Check valve

Fuel filler cap

Carbon canister

replaced.
ECO91A
Condition Probable cause Corrective action
CANNOT CRANK Improper grade oil. ) Replace with proper grade oil.
ENGINE OR SLOW Partially discharged battery. Charge battery.’
CRANKING .
Malfunctioning battery. Replace.
Loose fan belt. Adjust.
Trouble in charging system. Inspect.
Wiring connection trouble in starting circuit. Correct.
Malfunctioning ignition switch. RepaJr or replace
Malfuhctimiing starting motor. RepaJr 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. Check battery.
b. Check connection and cable.
* ° ¢. Check starting motor. ‘ '
When head lights stay bright, '
o a. Check wiring connection between battery and starting
motor.
b. Check ignition switch.
¢. Check starting motor. ’
MA-15
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. Minor Trouble Diagnoses and Corrections — MAINTENANCE

Condition

Probable cause

Corrective action

ENGINE WILL CRANK NORMALLY BUT WILL NOT START

Ignition system in trouble

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

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

engine.

Good spark occurs.

No spark occurs.

. Check spark plug,

a
b. Check ignition timing.

c. Check fuel system.’

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

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

" Low or no current.

Check for loose términat or disconnection in
primary circuit.

WILL NOT START o . Check for burned points.
Ignition system in Malfunctioning distributor pick-up coil. Replace.

trouble Improper air gap. Adjust..
Izai( at rotor cap and rotor. Clean or replace.
Malfunct@gging_spark plug. Clean, adjust plug gap or replace.
Improper ignition timing,. Adjust. |
Malfunctioning ignition coil. Replace.
Diséonnec@ion of high tension cable. Replace.
Loose connection or disconnection in Repair or replace.
primary circuit. ' ’ ’
Irregular revolution trigger pulse. Replace IC ignition unit.
Malfunctioning IC ignition unit. Replace.

Fuel system Lack of fuel. . Supply.

malfunction Damaged electronic fuel injection harness or Replace. )
relay.
Malfunctioning fuel pump (Listen to opera- Replace.
ting sound). .| For inspection procedures for
Damaged control unit. Replace. ' | electronic fuel injection sys-
Seized injector (Listen to operating sound). Replace. | ‘¢m components, refer to

L : Engine Fuel section.
Malfunctioning air flow meter. Replace.
Damaged water temp. sensor. Replace. |
MA-16
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Probable caﬁse

Condition 7‘ - Corrective action
Fuel system Malfunctioning pressure regulator. . Replace.
malfunction - Dirty fuel filter. . . Replace. t-
. Dirty or clogged fuel pipe.- . /- Clean..

Low compression

Clogged fuel tank breather pipe.

Incorrect spark plug tightening or damaged
gasket. ~ C
Improper grade engine oil or lo\y ﬁscoéity. '
Incorrect valve clearance.

Compression leak from valve seat.

Sticky valve stem.

Weak or damaged valve spfings..

Compression leak at cylinder head gasket.
Sticking or defective piston ring.

Worn piston ring or cylinder. .~

(Trouble-shooting procedure)

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

Compression ‘increases.

Compression does not change.

Repair and clean,

Tighten to normal torque or replace gasket.

P t-
"Replace with proper grade oil.

Adjust.

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

Incorrect basic ignition timing.

Loose manifold and cylinder head bolis.

Incorrect valve clearance,

Clogged air cleaner filter.

Incorrect idle adjustment.

Damaged manifold gaskets.
" Intake air leakage at following points:

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.

Repiace gasket.

]iépair or replace.

r
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Condition

Probable cause

Corrective action

Fuel system Damaged electronic fuel injection hamess. Replace. ]
malfunction Seized injector {Listen to operating sound). Replace. For inspection
i . ‘ . procedures for
Malfl.l.nf:nonmg air regulator (During warrn- Replace. electronic fuel
up driving only). injection  sys-
Damaged control unit. Replace. tem  coimpo-
Damaged water and air temp. sensor. Replace. t;:ent_s, refe; tc;
ngine ue
Matfunctioning throttle valve switch. Repair or replace. Section.
Irregular fuel pressure. ' Replace pressure regulator.
/

Low compression

Others

Malfunctioning P.C.V. vaive.
Malfunctioning E.G.R. control system.

Previously mentioned.

Checl; or replace.

. Correct or replace.

HIGH ENGINE
IDLE SPEED

Fuel system
malfunction

Others

Incorrect adjustment of idle speed hdjusting
SCrew.

Malfunctioning air regulator.

Throttle valve is opened excessively at idle.
Malfunctioning F.1.C.D.
Dragged accelerator linkage.

Malfunctioning Vacuum Control Valve

(VCV).

Correct.’

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

Replace throttle chamber.
Replace.
Check and correct accelerator linkage.

Check or replace if necessary.

ENGINE POWER
BELOW NORMAL

Low compression

Previougly mentioned.

Adjust..

Ignition system in Incorrect ignition timing.
_trouble& Malfunctioning spark plugs. Clean, adjust or replace plugs.
Malfunctioning distributor pick-up ceil. Replace.
Fuel system Throttle valve does not open fully. Adjust, L,
malfunction ' T, ' For inspection proce-
Damaged electronic fuel injection hamess. Replace. dures for electronic
Seized injector (Listen to operating sound). Replace. fuel injection system
Malfunctioning air flow meter. Replace. components, refer to
Engine Fuel Section.
Matfunctioning throttle valve switch. Repair or replace.
Irregular fuel pressure. Replace pressure regulator if necessary.
Clogged fuel pipe. Replace-if necessary.
Dirty or clogged fuel filter. Replace.
Fuel pump will not work properly. Replace.
MA-18 ‘
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Condition

: Probable cause

Corrective action

Air intake system *

malfunction

QOverheating

Others

Clogged air cleaner filter.
Air leaking from manifold gasket.

Intake air leakage at following points: :
Dipstick :

Oil filler cap

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

Replenish.'

Adjust fan belt. . -

Replace.

Replace.

Replace.

Flush, repair or replace.

Replace.

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

Adjust.

Replace.

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

Adjust.

Correct or replace.

NOISY ENGINE

Car knocking

Mechanical knocking

Crankshaft bearing
knocking. -

Overloa('ied 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.
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Minor Trouble Diagnases and Corrections — MAINTENANCE

Condition

Probable cause

Corrective action

Connecting rod
bearing knocking.

Piston and cylinder
noise,

Piston pin noise.

Water pump noise.

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

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

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

This noise mayl be caused by worn or
damaged bearings, or by the uneven surface
of sliding parts.

Same as the case of crankshaft bearings.

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

" Overhaul engine.

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

Replace water pump with a new one.

Others. An imj)roper adjustment of valve clearance. Adjust.
Noise of timing chain. Adjust the tension of chain.
An excessive-end-play on crankshaft. Disassembie 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 systam

Improper ignition timing.

Adjust ignition timing.

Downloaded from www.Manualslib.com manuals search enginé

i'f trouble: Improper heat range of spark plugs. Use specified spark plugs.
Fuel system. Intake air leakage at following points: Repair or replace.
malfunction Dipstick
Oil filter cap
Blow-by hoses
Intake air duct—air flow meter to throttle
chamber
ete.
Damaged electronic fuel injection hamness. Replace.  For inspection proce dures for
Damaged control unit. Replace. |-électronic fuel injection sys-
Malfunctioning air flow meter. Replace. [ tem  components, refer to
Damaged water temp. sensor. Replace. anme Fu?l Sec_tlop_
MA:20
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MAINTENANCE — Minor Trouble Diagnoses and Corrections

Condition -

Probable cause

Corrective action

Defective cylinder head,
etc.

Others

Improperly adjusted valve clearance.
Excess carbon in combustion chamber.

Damaged valve spring (backfire, after fire).

Malfunctioning E.G_R. control system.

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

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.
crankshaft. . : - .
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.
O Repair or renew piston and cylinder.

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

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

Engine overheat. Previously mentioned.
POOR FUEL '
ECONOMY

Engine power
below normal

Fuel system
malfunction

Exc.eeding idling revolution.

Fuel leakage from fuel line.

Damaged electronic fuel injection harness.
Damaged control unit.

Maifunctioning air flow meter.

Damaged air temperature sensor.
Malfunctioning throttle valve switch.

Irregular fuel pressure.

Previcusly mentioned.

Adjust it to the designated rpm.

Repair, replace or tighten the connection of
fuel pipes.

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

Replace.
Replace. ¢
Replace.

Replace. )

Replace pressure regulator if necessary.
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Minor Trouble Diagnoses and Corrections - MAINTENANCE..

Condition

Probable cause

Corrective action

TROUBLE IN OTHER
FUNCTIONS

Decreased oil pressure

Excessive wear on the

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.

Use the designated oil.

Previously mentioned.

Disassemble 011 pump ax;d 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.

sliding parts Damaged quality or contamination of oil. Exchange the oil with proper one and
) Fo ) charige element. '

Air leakage from air intake duct. Repair or replace.
Damaged air cleaner. Change element.
Overheat or overcool. Previously mentioned.
Improper fuel mixture. ' Chégk the fuel system.

$¢ufﬁﬁg of sliding Decrease of oil pressure. " Previously mentioned.

parss Insufficient clearances. Reafljust to the desipnated clearances.
Overheit. Previously mentioned.
Improper fuel mixture. Check the fuel system.

"MA-22
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| MAINTENANCE - Chassis and Body Maintenance

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

S5MAQ34

CHECKING CLUTCH
SYSTEM i

Check“c‘lufch system for proper at-
tachment, leaks, chaf‘mg, abrasmn 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 red. 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 CLUTCH FLUID
LEVEL AND LEAKS

SMA100

Master cylinder push rod

Lock nut
@78-118
(08 12, 53 8.7)

— Lock nut
@78-118
(08-12,
‘5.8-8.7).

_Insulalor

- Floor }

@ : N-m (kg-m, ft-ib) ~SMA102
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Pedal height “H"’:
168 - 174 mm {6.61 - 6.85in)
Pedal free play "A" i
1-5mm {0.04 - 0.20 in)

| ~ (25 -35kg-m, Fillto this level
18 - 25 ft-Ib) SMA103

CHANGING MANUAL
TRANSMISSION OIL

1. Dram oil comp]etely

(7 25- 34 N-m

(2.5-35 kg-m, -~ \
18- 25 fr. 75;)(’%

’ Draln plug
\
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2. Refill transmission and' check ol
level.

it
@ 25-34 N-m

'SMA105 . {2.5.- 3.5 kg-m, 18 - 75 ft1b)

Qil capacity:
‘2.0 liters (4-1/4 USpt,
31/2 Imp 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 B0®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. If 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 ftib)

——Filler plugd :

Fill to this level
SMA108

CHANGING DIFFERENTIAL
CARRIER OIL '

1. Drain cil 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.

@ 59-98Nm
(6 - 10 kg-m, 43 - 72 f1ib)

8 Dronvie

e

SMA109

2. Refill differential carrer and

check oil level.

43 - 72 fth)

SMA110

MA-24
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"SMA231 « :,-C‘heck tightening torque

Oil capacity:
1.1 liters (2-3/8 US pt,
2 linp 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.

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).

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

s5MA113
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4. Check suspension ball joint for
grease leakage and ball joint dust cover
for damage.

o Threaded portion of spindle.

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

e Hub, hub cap and O-ring.

o Grease seal lip.

SMA114

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

Replace worn parts.

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

Refer to section BR.

8. Check wheel bearing.

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

Replace worn or damaged bearings.

_ Refer to Front Axle (Section FA).

SMA11S

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

SMA116

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. : Lo

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° gmat19

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,0.4-181b)

SMA121 |

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

MA:-26
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9. Spread cotterpin.

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 bal joint .
& Steering gear housing looseness at
frame

Steering linkage and connections
Shock absorber operation

. Tighten each front axle and suspen-

sion parts,

e Measure car height (when not
loaded)

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

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’ - 50’
Caster:
1°45° - 3°15°
Kingpin inclination:
7°25' - 8°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

Toein=A — B
Toe-in = 26
Front 6 SMA124

B

Toe-in (Unladen): -
0-2 mm {0-0.08in)
-0’ - 12" {On both sides)
.. Side slip {Reference data}
" Out 1mm -In 3 mm/m
(Out0.012 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”

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

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

e All tires inflated to specified pres-
sure. ‘

o 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 vaiue “A” prior to re-
assembling.

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.

@J_—’”ﬁf;f[

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

5571056

FAB32

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.
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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] . B

Inner wheel 33° - 35°

Outer wheel 27° - 29°

Turning angle of outer wheel will
automatically be set by adjusting turn-
ing angle of inner whee} 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 al! loose nuts and bolts
to the specified torque. Refer to Sec-
tion RA for tightening\torque-

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

‘ : Check tightening torque, .

SMA129
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BRAKE SYSTEM

CHECKING BRAKE FLUID
LEVEL AND LEAKS

Add to “MAX" level - ---;

5MA130

If fluid level is éxiremaly low,
check brake system for leaks,

CHANGING BRAKE FLUID
1. Change brake fluid.

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

CAUTION:"

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

For rear wheels
For front wheels

Refill when there
is a smalt
amount of fluid-

Adr bleed valve

N @69-88Nm
&(03 -0.9 kg-m,
5.1- 6.5 ft-lb)”

SMA1I3Y

Refill until new fluid appears

" 3. Check braké fluidievel,

3. Check for leaks,

CHECKING BRAKE BOOSTER
VAC!JUM HOSES,
CONNECTIONS AND

CHECK VALVE

i. 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.

5MA133

CHECKING DISC BRAKE

1. Check condition of disc brake
components.

Chieck condition and
thickness of rotor.

Check caliper
4 operation and

i t fi
Check pads for wear. X sopect Tor

leaks.
SMA134

Pad wear limit

i

RN 4

L 7T

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

SMA268

Refer to Section BR fd_r pad re-
placement,

Rotor repair limit

Thickness “B”*

Rotor repair limit {B)
N2z ......... 105 mm (0.413 in)
AN12H .... 8.6 mm (0.338 in)

'SMA267

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%15,
8-11)
Lock nut
@ 16-22
(16-22,12-16)

SMA140 @® : N-m (kgm, ft-Ib)

MA-28
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1 Pedat free height k™"’
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. .

i)_apf_o;nd height:

" More than 60 mm (2.36 in})  smA141

1§ depressed height is below the
specified value, check brake system for
leaks, ‘accimulation 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. '

Downloaded from www.Manualslib.com manuals search engine

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

Pulling force:
oy ‘ 1_96N {20 kg, 44'Ib)
by

-

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

\
Number of notches: 7-8 SMA142

2. Use adjuster to adjust lever stroke.

,SMA143

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

wHO0z24

2. Remove pebbles, glass or any .
other foreign material embedded in
tire treads. ‘
3. Check tread and side walis for :
cracks, holes, separation or damage.
4. Check tire valves for air leakage.

Tire inflatlon

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

Tire pressure should be meaiured
when tire is cold. L

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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Ahnormal ture wear
Correct abnormat tire wear ac- Radiat tires
cording to the chart shown below. Right front Right rear
=D
Condition Probable cause Corrective action
Underinflation (both Measure and adjust o=
sides wear)- pressure. Left front Left rear
Incorrect wheel camber Repair, or replac‘e 4 WHEELS
{one side wear) axie and suspension
parts. SMA126
e Hard cornering Reduce speed.

e Lack of rotation

Rotate tires.

Center wear

Overinflation

Lack of rotation

Measure and adjust
pressure.
Rotate tires.

Feathered edge

}

L3
Bu OREN e
TN IS I SR LT ]
ey tp g garcrnd

Toe-in or toe-out wear

Incorrect toe

Adjust toe-in.

.n:‘l I3
e t
[ LY N
- S

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

_ 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 affect car handling and
may cause driver to Iosg control.

c

.

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

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

_.The use of tires and wheels other

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

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

. When replacing original tires with

those tires of an optional recom-
mended size and of different diam-

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

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

eter, the speedometer must be re-
calibrated.

MA-30-
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WARNING: .

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

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

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

SMAQ69

Aluminum wheel

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

Screw nut onto
" hub bolt

SMAQ70

Align nuts with bolt

holes in wheel and

evenly tighten nuts

... each one a little
at a time.

ﬂ_ /

Jiic

SMAOT1

3 Tighten" wheel nuts evenly with

a wheel wrench in criss-cross fashion,
Be sure to check the wheel nuts for

tightness, after the aluminum wheel

has been run for the first 1,000 km -

{600 miles) {also in cases of repairing
flat tires, tire rotation, etc.). Retighten
if necessary.

Whee! nut

CAUTION: . } -
Two types of wheel nuts are used; ane
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 or_aly

@) 78.98 N-m
{8.0 - 10.0 kyg-m,

Precautions -when using
T-type spare tire

e 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). _

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

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

¢ Do not attach a tire chain.

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

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

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

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

e Use of wheel ﬁalanog is unnecessary.

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

68 - 72 ft-1b) SMA234

2. Sliphtly 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.
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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 situations.

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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2. When repairing a puncture, use a

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

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

. tire dealer. . .

6. Discard when any of the followmg

problems occurs:

® Broken or damaged bead wire,

e Ply or tread separatlon

e Worn fabric damage’ on tubeless
tire. :

e Cracked or damaged side wall,

e Tires wnth tread wear mdxcator .

shomng, etc.

CAUTION:

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

Do not use fira irons fo force beads
away from wheel rimflanga; 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
propér pressure. Check the locating
tings ‘of the tire to be sure they
show around the rim flanges on
both sides.

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

. ¢, -Be sure to tlghten valve caps ftrrnly .

by hand.

MA-32

P L T S SR

WARNII\IG

When, while tire is being inflated,
bead snaps over safety hump, it
might break. Thus, to avoid serious

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,

personal injury, never stand over )

to a pressure greater than 40 ps:

puss:bly resulting in senous 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, repait or replace as necessary.
1. Check wheel rim, especially rim
flange and bead seat, for rust, distor-
tion, cracks or other faults which
might cause air leaks. Function of
tubeless tire depends on a good seal
between tire bead and wheel rim,

2. Thoroughly remove rust, dust,
oxidized rubber or sand from wheel
rim.

Rim bead seats should be cleaned
with the following.

Steel wheel:

Wire brush, coarse steel wool ate,

Aluminum wheel:

Neutral detergent, cloth, ete.

3. Examine wheel rim for _iateral and
radial runout, using dial gauge.

SMADT4

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

Steslwhesl .. ... .. « « Lesa than
1.0 mm (0.03% in)
Aluminum wheel . . . . .. Lexs then
0.5 mm (0.020 in)

Difference between right and {sft Iataral
runout:

Steelwheel . ... ..... Less than
0.5 mm {0.020 in}
Aluminumwhesl . ... .. Less than
0.2 mm (0.008 in})

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

e Bent, dented or heavily rusted

¢ Elongated bolt-holes

o Excessive lateral or radial runout

® Air leaks through welds ’

e 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. Cormrect unbalance ~when the
symptom of unbalance appears as
wheel tramps and wheel shimmy.

2. Balance wheel and tire both

statically and dynamicatly.
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Balancing wheels

WARNING:

When balancing wheel and tire an
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:fs‘tom Wheel tramp . .

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

Wheel shimmy

- ——

Place balance
weights
here ﬂ

Heavy
location
- ————— -

Wheel shimmy
SMAO75

Balance weights

Maximum sllowable unbalancs at
rim flange:

10 g (0.35 o2}
Balanca weight:

10 -60¢ {0.35 - 2.12 o2)

at 10 g (0.35 oz) interval

SMAO?6
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. Be sure to place correct balance

waeights on inner adge of rim.

. Do not put more than two weights

on each side.

. Two types of balance weights are

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

. Properly rebalance the wheel and

tirelwhenevar puncture is repaired.

STEERING SYSTEM

CHECKING STEERING GEAR
OIL LEVEL AND LEAKS

$ : Checkfluid leaks

{“_p : Add fluid.

SMAG04

CHECKING POWER
STEERING FLUID
AND LINES

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

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

- Add recommended oil if necessary.

CAUTION:
Do not overfill.

2=l

[+
=
=
o

0Oil level should

be maintained

within this range.
SMA128

MA-33
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2. ihﬁpect line condition and check
for Jeaks.

‘ : Check for fluid leaks.

SMA190

CHECKING STEERING GEAR
BOX AND LINKAGE

Steering gear box

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

Steering Inkage

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

# Check ball joints and idler arm for
grease leakage.

® Check for any missing parts (cotter
pins, washer, etc.). '

MA-34
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<:| * Check grease leakage.

‘ : Check tightening torque.

SMAI45
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BODY
LUBRICATING LOCKS, HINGES AND HOOD LATCH

Downloaded from www.Manualslib.com manuals search engine

SMA191
CHECKING SEAT BELTS, BUCKLES, RETRACTORS,’
ANCHORS AND ADJUSTER ;
Check anchors for loose mounting.
Check belts for damage. .
Y- i
e
s %‘«
TS
.
’= — Check retractors for smooth |
7 (i< i%'g / ~operation.
' F (i L 3 .
Check buckles?n ongues > L
foii function when buckled __ Check comfort clips for
and released. function.
o SMA232
MA-35
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" HEATER AND AIR CONDITIONER
CHECKING REFRIGERANT LEVEL

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

3. Set air conditioner switch

“ON’ position.

4. Set temperature lever to maxi-

mum cold position.

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

about five minutes. Judge according to

the following table,

Amount of
refrigerant

Check item

Almost no refrigerant

Insufficient

Suitable

Too much refrigerant

Temperature of high pressure
-and low pressure lines.

Almost no difference

- between high pressure |

and low pressure side

temperature.

High pressure side is
warm-and low préssure
side s fairly cold._

High pressure side is

ot and low pressure. |,

side is cold.

High pressure side is
_abnormally hot.

State in sight glass.

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

AC256

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

AC257

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

No bubbles can be seen,

No clear diffarence sxists betwen these two

conditions.

AC258

Pressure of system.

High pressure side is .
abnormally low, '

Both pressure on high

and low pressure sides

are slightly low.

Both pressures on high |-

and low pressure sides
are normal,

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

Repair,

Stop compressor im-
madiately and con-
duct an overall
check,

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

Discharge refrigerant
from service valve of
low pressure side.

a. The bubbles seen through the sight

CHECKING COMPRESSOR
DRIVE BELT

Refer to Engine Maintenance for
inspection and adjustment,

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

b. When the screen in the receiver
drier is clogged, the bubbles w'iil

glass are influenced by the ambient:
temperature. Since the bubbles are
hard to show up in comparatively
low temperatures below 20°C

(68°F), it.is possible that a slightly
larger amount of refrigetant would
be filled, if supplied according to

appear even if the amount of refrig:
erant is normel. In this case, the
outlet side pipe of the receiver drier

the sight glass. Be sure to recheck bacomes considerably cold.

MA-36
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CHECKING HOSES AND
PIPES Fes

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

e Inlet and outlet line connections
e Expansion valve

o Suction throttle valve
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g8

. . ~1——Engine

Compressor

> _—
\>
. J 4 . @ ]
oot ACéndenser
Receiver
drier SMA233
Copper reaction plate
Burner
Sampling tube
Flame adjusting lines
Flame adjuster
Strainer
Gas bombe . SMA150
The following information and checking for leakage.
cautions should be kept in mind when
MA-37
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o If a halide leak detector is used; de-
termine whether or not there is gas

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

Propane type Butane type
NO LEAK Greenish blue Pale blue
SMALL LEAK Yellow Bright biue -
LARGE LEAK Purple Vivid green
WARNING: ) e Since refngerant 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
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air, small leaks can be easily detect-
ed by placing sampling tube direct-
ly below the check 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:
I. 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 reqmred :
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 (0.008}

Drive belt defI:ction
Fan, Alternatar, Air condi-
tioner compressor, and
Power steering oil pump
mm {in}

8-12(0.31 -0.47}

Arpplied pressed Vforce
' N {kg, Ib)

98 {10, 22)

Compression pressure
kPa {(kg/cm?2, psil/rpm
Standard

1,177 (12.0, 1T )/350

Minimum

" 883 (9.0, 128)/350 -

* At ambiant temperature 20°C (68°F). After checking valve
clearance while engine is cold, also check it when engine is hot

1o see if it remains within the specified value. If it does not,
readjust it. ’
lgnition and fuel system
Spark plug .
Type Plug gap
; ~_ | Standara | Hot type | Cold type | ™™ {in)
Stand- .
ES . .
s |ard BPGES | BPSES | BP7ES - [ 5g.09
{0.031 -
Option | pppees | Berses | spR7es | 0039
Canada (Resistor built-in type)
High tension cable resistance ' ohm Less than 30,000

Ignition timing, idle speed and idle “CO” %

Non-Celifornia

Califronia models

models
Manua! transmission 3;02:‘ 1%';‘0'(:" g;OB;T1.g(.)CJ
Automatic transmissién 8 ¢+ 2° B.T.D.C./ 6° B.T.D.C./
(in D" position) 700 + 100 700 £ 100
_ 1.3 & 1% !dle mixture screw
“CO”" % at idling speed (N air) is preset and

sealed at factory.

Emission control system

Unit: kPa (mmH4,0, inHZ0)

Vapor line Supplied pressure

3.923 (400,.15.75)

{eakage test

Pressure variation

Less than 0.245 {25, 0.98)

‘TIGHTENING TORQUE

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_.__ - ___1-._:"--.. ..E
T I S
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

Kingpin inclination degree

Camber degree —40' - 50’
Cas-ter degree 1°45’ - 3°15'
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)

length A" mm {in)
Front wheel turning angle
Toe-out tums {When inner
whael is 20°) degree
Quter wheel 18.7°
Full turn* degree
Inner wheel 339 -35°
Quter wheel 279 -29°

*: 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)

NZ2 2 {0.08)
Pad wear limit

AN12H 2 {0.08)

N22 10.5 {0.413}
Rotor repair limit

AN12H 8.6 {0.339)

Padal height “*h"

© 155- 161 {6.10 - 6.34)

Pedal free play “a™

1-51(0.04-0.20)

" Pedal depressed height

More than 60 (2.36)

Parking brake
‘Lever stroke [at pulling
force: 196N {20 kg, 44 Ib}]

00 - 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
Spare tire 80 kxm/h {50 MPH}
T135/70D16

60 psi (412 kPa)

Tire pressura should be checked when tires ars COLD.

Wheel rim lateral and ra&ial

mm {in)

Les than 1.0 (0.036).'1

runout 05 {0.020) *2
Difference betwesn right mm {in) Less than 0.5 (0.020) *1
and left lateral runout ' 0.2 (0.008) *2
Wheel balance

{Maximum allowable gr {oz) 10 {0.35)
unbalance at rirn flange)

Tire balancing weight gr loz) 10-60(0.35 - 2.12}

Spacing 10 {0.35}

TIGHTENING TORQUE

*1: Steel wheel
*2: Aluminum wheel

Unit N-m kg-m feb
Clutch
-Pedal stopper-dock.nut | 78-118 | 08-1.2 1 5B-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 systermn )
Air bleed valve 69-88 0.7 - 0:9 5.1-65
Brake lamp switch
tock nut 12-15 1.2-15 9-1
Braks booster input - o
rod:lock nut, , . 16-22 i 1-_3-2.2 12-16
Wheet and tire )
Wheel nut 78-98 8.0-100 58-72

SPECIAL SERVICE TOOL

Tool numbet Tool
(Kent-Moore No.) ool name
ST19320000 Oil filter wrench
(J25664)
MA-40 )
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. .Engine.Companen‘ts {Outer parts} —~ ENGINE -M ECHANlCAL _
- ENGINE COMPONENTS (Outer parts)

M) 3444
(3.5-4.5,25-13)

E.G.R. valve
Spark plug
Starter
@ 16 - 21 motor
(1.6-2.1, ’

Vacuoum tube astembly
M6 G¥3.9-9.8(04-1.0,2.9-7.2)
M8 (T 10- 16 (1.0-1.6,7-12)

12 -15) [ Intake manifold

Fan

-
Ropl
) g Crank pull
. d y LA pulley
-~ / .;;‘,\-- ® 20-29
- prv
N @ 39-59 ”
(4.0-6.0,29-43)
Thermastat @ 14 L )
Water outlet o ( Y
Intake manifold stay Water inlet J ' Y

Oil filter

@ 29-39

Distributo;
(3.0-4.0,22- 29) T

Distributor

Engine mounting
bracket

@ : Nm (kg-m, ft-Ib) .

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

SEM136
EM-2
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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

P . ‘ §.<Valve cotter
i Cam shaft % s Spring retainer
Rubber 8 g Oil seal
plug & % : 6/_ Spring seat
% E — Snap ring
@ fx Valve guide

Cylinder head bolt
D69-78 @\—Vﬂve seat

@ 15-25(1.5-2.5,11 - 18)
®16-22(0.6-22,12- 16) _
; e~ ’
Timing chain n N

Camshaft
sprocket

@ 118-157
(12-16, (7.0-8.0,51-58)
87-116) ’ ) R
Cylinder head
Cylinder liner

Only for service

Cylinder block

Flywheel

Front cover

fI7e> @ 137-157
: . L 14 - 16,
Piston, pin, rings (101 -116)
Cle |
connecting rod
Rear oil seal '
5 g 2 Pilot bushing Rear plate
.. == (onnecting rod .
- bearing — VDrnre plate
Front - . T 44 - 54 g
oil seal (4.5-5.5,
33-40)

) : 2 @ 137-157

Qil thrower : : (14 - 16,
Qil pump drive gear 101 - 116)

Crankshaft sprocket
Q@ O -
@ — For A/T

© 0il drain plug @ : Nem (kg-m, ft-Ib)

& ——@® 20-292.0-30,14-22) ' SEM137

EM-3
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Engine Disassembty — ENGINE MECHANICAL

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

e Alternator and its bracket

o Engine mounting bracket

2. Install engine attachment to

cylinder block. Then, mount the

engine on the work stand.

ENGINE DISASSEMBLY

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

5. Remove engine left side parts.

o Distributor cap- and high tension
cables

e Distributor

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

ST05015000

SEM138

SEM140|"

3. Drain out engine oil and coolant.

REMOVING OUTER PARTS

4. Remove engine front side parts.

e Fan

¢ Drive belts

® Belt tensioner for powgr steering (if
equipped)

e Alternator adjusting bar

Water pump

¢ Vacuum tube assembly for distribu-
tot and canister

EM-4
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o Compressor bracket (if equipped)
o Oil level gauge

e Engine mounting bracket

e Spark-plugs

6. Remove engine right side parts.
(1) Cylinder block-toPCV. 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. o
e Oil filter (using Tool ST19320000)
e Oil pressure switch

e Spark plugs

7. Remove engine bottom side parts,
e Oil pump and oil pump drive
spindle, ‘
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
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(2) Loosen cylinder head bolts in*the
sequence shown. T

(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’ioh,

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

c. Support timing chain by utilizing

Tool between timing chains.

-~ SEM184

11. Remove front side parts.

(1) Front cover

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

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

Slack side chain guide

" Tension side chain guide
Qil thrower

0Oil pump drive gear '
Crankshaft sprocket

LR W |

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

12, Remove piston and connecting

rod assembly.

(1) Remove connecting rod bearing:
cap with bearing.

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

a. Piston can be easily removed by

scraping carbon off top face of .

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

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

13. Remove flywheel and end plate.

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

14. Remove crankshaft,
(1} Remove main bearing caps with.
bearings.

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

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

EM-5
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(3) Reinove 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

remover.

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

§T13030001

EM156 |

Keep the disassembled parts _in
order.

EM-6

' 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.

SEMI145

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

(5) Injectors

{6) Throttle control cable bracket

2. Remove cooling system parts.

@ SEM147

Water outlet

Thermostat

Water gallery

Water outlet

Sensor housing
- Water pipe

A W R

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

e EG.R. control valve

e Thermal vacuum valves

Note installed direction of inlet and
outlet for reassembly.

® Vacuum control valve
e Positive crankcase ventilation valve

4. Remove following miscellaneous
parts. :
e Fast idle control device (if equip- -
ped) :
o Pligs.
o 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

l'.lAll . : - -

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.
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stem with a micrometer in three
places; top, center and bottom.

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

Roplacement 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
(1.18in)

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). .
Valve guide of 0.2 mm (0.008 in)
oversize diameter is available for
service. Refer to'S.D. S.
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
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VALVE

1. Check each of the intake and
exhaust valve for worn, damaged or
deformed valve head or stem. Correct
o1 replace the valve that is faulty.
Refer to S.D.S.
2. Valve face or valve stem end sur-
face should be-refaced by using a valve
grinder.
Valve head margin:
Limit 0.5 mm (0.020 in)
Grinding of valve stem end:
Limit 0.6 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)

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

Refer to S.D.S.

EM113

ROCKER ARM AND
ROCKER SHAFT

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

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

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

CAMSHAFT AND
CAMSHAFT BEARING

CAMSHAFT BEARING
CLEARANCE

Measure the inside diameter of cam-
shaft bearing with an inside dial gauge
and the outside diameter of camshaft
journal with 2 micrometer. If any
malfunction is found, replace.camshaft
or cylinder head assembly. ’

Camshaft bearing clearance:
Limit 0.9 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)
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Surface grinding limit:
The grinding limit of cylinder block is
determined by the cylinder head grind-
ing in an engine.

Depth of cylinder head grinding is

“pr

Depth of cylinder block grinding is

wgr

Limit:

A + B =0.2 mm {0.008 in)

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

Refer to S.D.S.

“Out-of-round XY

Taper A-B

120 (0.79)
P
60 {2.36)

100 ?.94)

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 cylindér bore has worn beyond
the wear limit, use-cylinder liner.
Undersize cylinder liners are.avail-
able for service. Refer to S,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.

Ovarsize pistons are available for
servico. 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)

EM-9
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Rebored size calculation
D=A+B-C=A+[0.005to
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 allowance.-
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. S

b. Before boring any cylinder, install
main bearing caps in place and
tighten to the specification so that
the erankshaft 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.
Refer toSD.S. = S

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

Measuring piston-to-cylinder
c!eara.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:
20-147N.
{0.2-1.5kg, 0.4 - 3.3 ib}

a. When. measuring clearznce, stowly.
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 diameter
at upper or lower limit of ring travel.

If ring gap exceeds the specified
limit, replace ring.

Ring gap:
Limit 1.0 mm {0.039 in)

a. When piston ring only is to be
replaced, without cylinder bore
being corrected, méasure 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)-oversizal .

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 ri.
{per 100 mm (3.94 in) length] :
Limit 0.05 mm (0.0020 in}

EM133

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

Big end play:
Limit 0.6 mm (0.0024 in)

When
select so that weight difference be-
tween each cylinder is within 7 g (0.25
oz), in the condition of piston and
connecting rod assembly.
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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-ofround (X-Y):
Limit 0.03 mm (0.0012 in}
Taper {A-B):
Limit 0.03 mm (0.0012 in)

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

End play:
Limit 0.3 mm (0.012 in}

(1 [

EM757

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

BEND AND END PLAY

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

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

If bend exceeds the specified limit,
replace or repair.

Bend
{Total indicator reading):
Limit 0.10 mm (0.0039 in)

REPLACING PILOT BUSHING

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

A
N odadh

"'\)h- )

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"":
Approximataty
4.0 mm {0.157 in)

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

EM1431

EM-12

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

@ : Main bearing cap bolt
44 -S54 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 #t-b)

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. |

Refer to S.D.S.

MISCELLANEOUS
COMPONENTS

CAMSHAFT SPROCKET

!. 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)
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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
I.  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) -
2
Ny e
8
Points to be applied with sealant 8
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 i

seat

&f

Install above order

SEM160

CIR S§T12070000

’.— AT \
of S 5]
Y

. VL?" Sras

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. Instatl valve
spring with its narrow pitch side
{painted) at cylinder head side.

Painted side _

i

=

| Narrow | qiea o
pitch Wide pitch—
SEM202

2. Make up valve rocker shaft as-
sembly.

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

SEM161

1 Rocker bracket
2 ‘Rocker shaft
3 Baolt

4 Spring
5 Rocker arm
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(1) Intake rocker shaft has identifi-
cation mark (slit on front surface), but
exhaust rocker shaft does not. ,
(2) Both rocker shafts should be as-
sembled so that punched marks om
front surfaces come to upside. Marks
are used to identify oil hole direction.

Slits .

Exhaust ggmie2

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

Place upside

SEM164

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.

4. Mount valve rocker shaft assembly
on’ cylinder head by accommodating
to knock pin of the head. Then, tight-
‘en to the specified torque. '

® : Rocker shaft bracket bolt
15 -25 N-m
{1.5-2.5 kg-m,
11 - 18 ft-ib)

‘a. Tighten bolts gradually, in two to

three stages outwardly from center
bracket.

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

ST13030001 Y

SEM156

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

— L)

(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 Nob
rocker shaft bracket.

3. Mount camshaft onto cylinder
head, placing dowell pinat front end
to top position.
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5. After assembling cyuauer - head,

turn camshaft until No.1 piston is at

T.D.C. on its compression stroke.

ASSEMBLING
PISTON AND

CONNECTING ROD

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

a. Piston pin is pressed into connect-
ing rod, and fitting force is from
49 to 14.7 kN {0.5t0 1.5,0.6 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.

EM158
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Engine Assembly - ENGINE MECHANICAL

ASSEMBLING
INTAKE MANIFOLD

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

Refer to Disassembling
Manifold.

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

b. When installing emission control
system parts and fuel system parts,
refer to Sections EC and EF respec-
tively.

Intake

ASSEMBLING
ENGINE OVERALL
INSTALLING BODY PARTS

1. In the first place, mount cylinder
block on work stand. (refer to engine
overall disassembly). .
2. - Install baffle plate and steel net

into crankcase.
3. Installcrankshaft.

(1) Set upper main bearings at the
proper portion of cylinder block,
a. Only center bearing {No.3) is a
- flanged type. .
b. Al inter-bearings {No. 2 and No. 4)
are the same type.
c. Front bearing {No. 1} is also the
same type as rear bearing (No. 5).
d.. Upper -and lower bearings are not
interchangeable. Upper ones have
oil groove.

(00 g~
IR IR (RN

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

(T): Main bearing cap bolt
44 -54 N-m
{45 - 55 kg-m,
33 - 40 ft-b)

a. Apply sealant to each side of rear
main bearing cap and each corper
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.

D' ® O ® @

@ ®

@ ® @

e. After securing bearing cap bolts,
ascertain  that
smoothly.

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

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

ing cap.

crankshaft tumn.

5. Install rear oil seal using Tool.

SEM166

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

b. Install ail seal with its dust seal lip
at outside. ‘

6. Install .rear end..plate and fly-
wheel.

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

SEM168

(2) Apply engine oil to main bearing

surfaces on both sides of cylinder
block and cap.
(3) Install crankshaft.

EM-16
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ENGINE MECHANICAL — £ngine Assembly

When installing flywheel, wipe oil
or foreign matter away from fitting
surfaces.

7. Install pistons with connecting

rod.
(1) Install them into corresponding

cylinder using Tool.

EMS544

a. Apply engine oil to sliding parts.

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

¢. Install piston ring as shown below.

= Top ring
2
i % .Oil ring
= (upper rail)
8 \
= Qil ring
[
- {expander)
Piston pin direction
Second ring-
Qil ring (lower rail) EM725

(2) Install connecting rod bearing
caps.
($): Connecting rod bearing cap nut
44 - 54 N-m
.(45-55 kg-m,
33 - 40 ft-lb)

EM329
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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 iwo center
bolt.

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

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

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

c. Always use new cylinder head
gasket.

9. Install front side parts. .

SEM169

Chain tensioner

Slack side chain guide
Tension side chain guide
(il thrower

0Qil pump drive gear
Crankshaft sprocket
Timing chain

LS R N L

(1) Install crankshaft sprocket, oil
pump drive gear and oil thrower.

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

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

(2) Install chain guide to cylinder

block.

(3) Set chain on camshaft sprocket

and crankshaft sprocket by aligning

each mating mark. Then install cam-
shaft sprocket to camshaft.

(¥) : Camshaft sprocket bolt

118 - 157 N-m
{12 - 16 kg-m,
87 - 116 ft-b)
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Engine Assembly — ENGINE -‘MECHANICAL

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

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

No. 2 hole

Mark on chain

(4} Install chain guide and chain ten-
sioner.

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

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

(5) Install front cover with gaskets,
observing the following;

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

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

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

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

"EM-18
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"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 ftib})

Size M6
39-98Nm
(0.4 - 1.0 kyg-m,
29.7.2 frdb)

{6) Install crankshaft pulley.

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

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

\\11

o '“' .
e ﬁﬁ

HH \\I

[

 SEM172

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

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

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

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

Valve clearance (*Cold)
Intake 0.21 mm (0.008 in)
‘Exhaust 0.23 mm (0,009 in)

*At ambient temperature
(68 F).

After engine has been asemhled
finally adjust ctearance to hot speci-
fications.

20°c

vy

12 Install vaive rocker cover with
gasket.

(T : Valve rocker cover bolt
78-98N-m
(0.8 - 1.0 kg-m,
5.8 - 7.2 f1-1b)

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
59-98N-m
(0.6-1.0 kg-m,
4.3 -72 ft-ib)

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

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

c. Always use new ail pan gasket.

INSTALLING OUTER PARTS

14. Install following parts in the re-

verse order of disassembly and with

the specified torque if designated.
Refer to Disassembling Outer Parts

and S.D.S. for tightening torqué.

(1) Engine bottom side parts.

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

(2) Engine right sidé paits.

a. When installing intake manifold, to
facilitate work, previously sat the
securing bolts and nut with wash-

ers at lower and center side as il-
lustrated.

Temporaxilfset bolts end nut

- 'SEM173
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ENGINE MECHANICAL - Engine Assembly

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

¢. When installing oil filter, refer to
Saction 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
Rl

4) Enginé front side parts.
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DISMOUNTING ENGINE
FROM WORK STAND

15. Dismount engine in the reverse
order of mounting and install engine
tight 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.

1.
gh“-‘-‘-k_vm,.{

EM-19
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Service Data and Specifications = ENGINE MECHANICAL

SERVICE DATA AND SPECIFICATIONS -

INSPECTION AND ADJUSTMENT Valve seat

CYLINDER HEAD Seat insert dimensions
Cylinder head “Intake” Unit: mm (in)
Limit . -
Head surface flatness mm (in) 0.1 (0.004) !
i
Y
Valve gulde Unit: mm {in} - L —
EXHAUST 8.3 -8.5 (0.327 - 0,355} dia. o
SEM177
Contacting face angle “'o¢* 45°
3(012) = |- -
INTAKE srap.ring groove oacing Width | Standard. | 1.2-1.8.0.047-0071)
—+—+a |o
——+ ) 45.097 - 45.113
Standard (1.7755 - 1.7761)
Outer diameter "D
10.7 - 11.0 {0.421 - 0.473) ) 45.597 - 45,613
: SEM175 Service (1,7952 - 1.7958)
Intake Exhaust “Ex.hﬂ $23
- ust . .
- 10.4 -10.6 J;H-p 10.4-10.6 L“‘ ! . Unit: mm (in)
(0.409 -0.417} (0.409 -0 417) : |
JT | Fg . . .
H_u L/
| C c e
- : <
a L. N
INTAKE _ EXHAUST D
. EM116 SEM178
i . i Contacting face angle o¢* 45°
Standard Service
: ‘ ing width
Valve guide 12.023-12.034 | 12.223.12.234 ' f;?;m g i ‘Standard 1.5- 1.9.(0.059 - 0.075)
Outer diameter “D” | {0.4733 - 0.4738) | (0.4812-0.4817) ,
40.080 - 40.085
Valve guide . Standard | sggvs ; :057861
inner diameter "d" 8.000 - 8.018 (0.3150 - 0.3157) Outer diameter “D" . :
[Finished size] Servi 40,597 - 40.613
ervice
Cylinder head valve guide { 11.985- 11.996 12.185-12.196 15983 - 1.5989)
hote 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) i o o 45.000 - 45.016
or standard inse {17117 - 1.7723)
Standard Limit in. -
. 45.500 - 45,516
n 0.020 - 0.053 For service insert {1.7913 - 1.7920)
. * | {0.0008 - 0.0021)
Sltem 10 guide | 0.1 (0.004) . 40.000 - 40.016
clearance Ex -0.040-0.073 For standard insert {1.5748 - 1.5754)
© | t0.0016 - 0.0029) Ex,
. - . 40.500 - 40.516
Stem end deflection - 0.2 (0.008} For service insert {1.5945 - 1.5951)
EM-20
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ENGINE MECHANICAL — Service Data and Specifications

Interference fit of seat insert Unit: mm {in)
- Standard 0.081-0.113
Service {0.0032 - 0.0044)
0.064 - 0.098
. 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%

¥

|
!
=

[:]

_
L.41 6-4

(1.638 - 1.646) dia.

s d

SEM179

_J L | I
37.4-378

(1.472 - 1.480) dia.
SEM180

VALVE

Unit: mm {in)

VALVE SPRING

Following data are common to both intake and exhaust.

Unit: mm (in)

~ Standard Limit
Free | Outer 49.77 (1.9594) -
height [ ner 44.10 (1.7362) -
out :"kg‘}m 40.0/226 (23.0) | 40.0/189 (18.3)
Assam. | Vuter (1.575/50.7) {1.675/42.6)
{in/Ib}
bled
height/
tension| | ’I"k:‘)m 35.0/108 (11.0) | 35.0/87(8.9)
nner J@ (1.3783/24.3}) {1.3783/19.6)
{in/Ib) :
Out of | OUer - 2.2 (0.087)
SQUATE | nner - 1.9 (0.075)

ROCKER ARM AND ROCKER SHAFT

Unit: mm {in)

Standard

Rocker arm to shaft
clearance

0.007 - 0.049 {0.0003 - 0.0018}

CAMSHAFf AND CAMSHAFT BEARING

Camshaft

Unit: mm lin}

Sia;'ldard

Limit .

Quter diameter of cam-

" 32.935.-32.955
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L ; —
| shaft journal (1.2967 - 1.2974)
SEM181
Standard Limi Camshaft bend at center
tandar imit journal {Total indicator - 0.10 (0.0039) |
| 42.0-42.2 reading)
n. -
Valve hesd (1.654 - 1.661). Camshaft end play _ 0.2 (0.008}
diameter “'H Ex 38.0-38.2 _
) (1.496 - 1.504)
| 1228-123. _
) {4.835 - 4.846) “p
Valve length “'L"'
£ | 1238-1239 N
" | (4.866-4.878)
EMET71
. | 7:985-7.980 _
Valve stem {0.3136 - 0.3142) la. o
di upee Cam height “A" 38.477-38521 | 425 (0.0098)
inmeter D - 7.945 - 7.960 L . | (1.5148 - 1.5168) e
% lio.3128- 0.3134)
Valve face angle In. \ Camshaft bearing Unit: mm (in)
gy 45°30 -
. | Ex . Standard Limit
Valve head margin| '™ 1.3 (0.051) 0.5 (0.020) . 33.000 - 33.025
e Inner diameter (1.2992 - 1.3002) -
“Ex. 1.5 (0.059) 0.5 (0.020) . o
- Camshaft journal -
s In. - .
Grinding of valve _ 0.5 (0.020) to bearing clearance 0 2314 35 . g .3338) 0.1 (0,004}
stem end Ex. . [Oil clearence] ) )
EM-21
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CYLINDER BLOCK
Cylinder block

Unit: mm (in)

AT B (079
60 (2.361

clearance (0.0010 - 0.0018}

EMA422
Standard Limit

Surface flatness ) — 0.1 (0.004)

Inner 85.000 - 85.050 .

dismeter (3.3465 - 3.3484) 0.2 {0.008}
Cylinder ::;::f_ Less than _
bore (X-Y} 0.015 (0.0006)

. Less than

Taper (A-B) | 4 515 (0.0006) -

| Ditterence in inner dis- Less than o

meter between cylinders 0.05 (0.0020) 0.2 {0.008)
Piston to cylinder 0.025 - 0.045

Feeler gauge ex-
tracting force N
{with gauge (kg,
thickness 0.04 Ib}
mm (0.0016 in}]

20-14.7(0.2-
1.5,0.4-3.3)

Cylinder liner for service

*Wear limit

Unit: mm {in}

PISTON, PISTON
Piston

RING AND PISTON PIN

Unit: mm {in)

a: About 20 (0.79)

EM714

Piston diameter “A"

84.986 - 85.035

Standard (3.3459 - 3.3478)

0.50 (0.0197) 85.465 - 85.515

Oversize {3.3648 - 3.3667)
1.00 (0.0394} | 85.965 - 86.015
Owversize

(3.3844 - 3.3884}

Side clearance of piston ring

Unit: mm (in)

Standard Limit
oo in 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)
O#l ring - -
RI“,‘ gap Unit: mm {in)
Standard Limit
Toori 0.25- 0.40
opring (0.0098 - 0.0157)
Second ring 0.15-0.30 1.0 (0.039)

Qif ring

| t0.0118 - 0.0354)

(0.0059 - 0.0118) .
0.30-0.90

4.0 (0167
Undersize

89.00- 89.05
(3.5039 - 3.5059)

45(0.177)

QOutside diameter Undersize.

89.50 - 89.55
(3.5236 - 3.5256)

Piston pin

Unit: mm (in)

Standard

Piston pin outside dis-
meter

20.993 - 20.998 (0,8265 - 0.8267)

5.0 {0.197)
Undersize

90.00 - 90.05
(3.5433 - 3.5453}

Piston pin hole dismetar .|

21.001.- 21.008'{0.8268 - 0.8271}

Interference fit of cylinder liner

0.08 - 0.09
{0.0031 - 0.0035)

Piston pin to piston
clearance .,

0.006 - 0.013 {0.0002 - 0,0005)

Interference fit of piston
pin to connecting rod

0.015 - 0.035 {0.0006 - 0.0014)
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ENGINE MEC HAN ICAL — Service Data and Specifications

CONNECTING ROD

Unit: mm {in)

Standard Limit
Connecting 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}

EMT790,

Journal diameter “A"

54,942 - 54,9656 (2,1631 - 2.1636}

Pin diameter “B"

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

indicator reading)

0.05 (0.0020)

0.10 (0.0039}

s 42.97 - 43.03 (1.6917 - 1.6941)

QOut-of-round XY

T - AB

aper A
™
EM715
Standard Limit

Taper of journal and Less than
pirn np B 0.01 (0.0004) 0.03 (0.0012} |
6ut-of-rpund of journal Less than
and pin "X-Y*" 0.01 {0.0004} 0.03 (0.0012)
Crankshaft bend (Total Less than

BEARING
Bearing clearance Unit: mm Gin)
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) | 012 (0:0047

Main bearing undersize

Unit: ram (in}

STD

T
.
]
EM73B
Bearing top Crank journal
thickness "“T” diameter
1.822-1.835 54942 - 64,955

{0.0717 - 0.0722}

{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

20722085
{0.0816 - 0.0821)

54.442 - 54.455
{2.1434 - 2.1429)

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

2.322-2.335
{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
R 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}

Crankshaft free end play

0.05-0.18
{0.0020 - 0.0071}

03 (0.012)

0.50 (0.0197) Undersize

1.743 - 1.756
{0.0886 - 0.0691)

49.461 - 49.474
(1.9473 - 1.9478}

Pilot bushing inserting
distance )

4.0{0.157)

0.76 {0.0295) Undersize

1.868 - 1.881
{0.0735 - 0.0741})

49.211 - 49,224
{1.9374 - 1.9379}
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Service Data and Speciications - ENGINE MECHANICAL

MISCELLANEOUS COMPONENTS

- ‘Engine left-side " - S oL

Camshaft sprocket Unit N-m kg-m frib
Runout (Totat ind- . Limit 0.1 {0.004} Distributor supportbolt | 3.9-7.8 | 04-08 | 29.58
cator reading)

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

Flywheel

- . E.G.A. tube nut 34-44 35-45 25-33
"Runout ( Total indi- ) . ’ At - ———
cator reading} mm (in) Limit 0.15 {0.0059) E.A.l tube nut 34-44 | 35.45 | 25-33
Air conditioner com-
pressor bracket bolt 44-54 45-8.5 33-40
ENGINE TUNE-UP
Valve clearance Unit: mm fin} Engine top side
Hot *Cold Cylinder head bolt 69-78 7.0-8.0 51-58
Intake 0.30{0.012) 10.21 {0.008) Cylinder head tofront | 59 59 | 04.08 | 29.58
cover holt
‘ Exhaust 0.30 (0.012) 0.23 {0.009) Rocker shaft bracket bolt| 15- 25 15-28 11-18
- . o F
t ambient temperature 20°C (68" F) Camshaftsprocketbolt | 118-167 | 12-16 | 87-116
Whenever valve clearances are adjusted to cold specifications, :
check that the clearances satisty hot specifications and adjust again Rocker cover bolt 7.8-98 08-10 58-7.2
if necessary.
Spark plug 15-20 1.5-20 11-14
Rocker arm nut 16 -22 16-22 12-16
Engline front side Engine bottom side
Knit Nem gm feib Min bearing cap bolt 44.54 | 45.55 | 33-40
Front cover bolt Connecting rod big end 44.54 45-65 13 . a0
M8 10-16 1.0-1.6 7-12 Aut
ME 3.9.98 04-1.0 29.7.2 Qil strainar bolt 10-16 1.0-16 7-12
Chain guide boit 59-98 | 06-10 | 43-72 Oil pan bolt 59-98 | 06-1.0 | 43-7.2
Chain tansioner bolt 59-98 | 06-10 | 43-72 Oil pan drain plug 20-29 ) 20-30 | 14.22
Water pump bolt Oil pump bolt 11-15 1.1-15 8-1
M6 39.98 0.4-10 29-7.2 - '
- ) : = _g:lss_e'f to cylinder block |. 4358, 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 | t01- 118
Water inlet bolt 10- 16 1.0-16 7-12 Drive plate bolt (A/T) 137-157 [ 14.0-16.0 | 101-116
Water outiet holt 10- 16 1.0- 1..6 7-12 Cluteh cover bolt IMIT} 16-21 16-2.1 12-156
Intake manifoid balt and 18- 21 16-2.1 1215 Torque converter bolt 3949 40-50 29.36
nut (AST)

Alternator bracket bolt | . 39- 69 4.0-6.0 29.43 Starter motor bolt 23-39 30-4.0 | 22.29
Alternator to adjusting Transmission to cylinder ) ) X
bar bolt 20-2% | 20-32.0 14.22 block bolt 43-58 | 44.59 | 3243
Engine mounting bracket Transmissien to gusset

. - - 43 - 4 -5, 2-4
bolt {Same for ieft side). 29-39 30-40 2-2 bolt 3-58 44-59 8 3

EM-24
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ENGINE MECHANICAL - Trouble Diagnoses and Corrections

TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

I.  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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- Trouble Diagnoses and Corrections— ENGINE M EC_HAN ICAL

e

Condition

Probable cause

Corrective action

Seized valve seat.

Improper vaive 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 l 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 Repair 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 crankshafi. Grind and replace bearing.
Clogged oil passage. Clean.
Bearing worn 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 jourﬁal worn or out-of-round. Repair.
Clogged oil passage in crankshaft, Clean.
Bearing worn or eccentric. Replace.
Bearing improperly assembled. Correct.
Eccentric crankshaft or bearing. Replace.
EMm-26 .
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ENGINE MECHANICAL — Special Service Tools

SPECIAL SERVICE TOOLS

Tool number Tool name
(Kent-Moore No.) ool nam
KV30100100 Clutch aligning bar
« - )
KV10105001 Engine attachment
( -
ST(Q501S000 Engine stand assembly
(J26023)
(1 STO5011000 Engine stand
(J26023-2)
@ ST05012000 Base
(J26023-1)
S§T19320000 Qil filter wrench
(J25664)
KV10105800 Chain stopper
(J25660-B)
SEM182
KVv10104150 Crankshaft main bearing
(J25647) cap puller
(1} ST16511000 Crankshaft main bearing puller
«C - )
@ ST16512001 Adapter
( - )
® ST16701001 Adaptér
« - )
ST13030001 Piston pin press stand
(125634)
$T12070000 Valve lifter
(J25631)

EM-27
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Special Service Tools — ENGINE MECHANICAL

o

Tool number Tool e
{Kent-Moore No.) fnam
KV10103950 Valve guide reamer set
(J25618)
(D ST11081000 Reamer
(J25618-3) - (12.2 mm {0.480 in)} dia.
@ ST11032000 Reamer 0]
(J25618-2) [8.0 mm (0.315 in)] dia.
® sT11320000 Drift
(J25618-1)
ST11650001 Valve seat cutter set
« -
"ST16610001 Pilot bushing puller
(323907)
KV10105500 Crankshaft rear oil seal
(J2564001) drift
SEM183
EM03470000 Piston ring compressor
C - )
EM-28
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‘_ Engine Lubrication System — ENGINE LUBﬁIbATldN & COOLING SYST.EMS.
" 'ENGINE LUBRICATION SYSTEM =

LUBRICATION CIRCUIT

5LCO21

Oit gallery in
eylinder block

~%---—  By-pass passage

Intermittently
oiling portion

Qil passage

Oil pan -

!

Oil strainer

4

F—

Oil pump Regulator valve

e ———.. — ]

e >————m= Pump drive gear
Qil filter Relief valve
- e TT

Main bearing \;

L.

Connecting rod o
bearing Oil jet

)

Chain tensioner

O !

Cylinder head
oil gallery

v

Center cam bracket

o

1 !

|

{

Connecting rod | | Timing chain iL Rocker shaft
‘ v
" ' - Rocker arm
:Piston-pin, pis- . : -Cam bracket
ton and cylinder , T
T 1 \[ 1
E Cam surface Camshaft bearing| | 1iming chain
' - and front cover
| B r

—
—

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

OlL PUMP

REMOVAL

1. Remove distributor cap.

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

Remember position of head rotor
under above condition.

California models:

M7

\}_,‘;'\i._t@

SLCO074

SLCO75

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.
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Punch mark

Qil hole

EL009

3. Using a new gasket, _insta]l 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. J
{ : Oil pump mounting bolts
11-15Nm .
(1.1- 1.5 kg-m,
8-11ftlb)

6. Install distributor cap.

DISASSEMBLY AND
ASSEMBLY

1 Oitpumpbody 5 Oil pump cover
2 Quter rotor 6 Regulator valve
3 Innerrotorand 7 Regulator spring

shaft 8 Regulator cap

4 Gasket

D : il pump cover bolts
6.9-9.8Nm
(0.7 - 1.0 kg-m,
-5.1-7.2 ft-Ib)

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 (2)
0.50 mm (0.020 in)

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

LC-3
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‘Engine Lubrication System — ENGINE LUBR!CAT'ON-'-&' COOLING SYSTEMS

Rotor to straight edge (3)
Less than
0.06 mm (0.0024 in}
Oil pump body to straight edge ®
0.03 mm (0.0012 in)

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

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

5LCO27

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
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OIL PRESSURE
REGULATOR VALVE

INSPECTION

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

* assembly if necessary.’

ELO76

.‘\«“

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, of oil
{eakage may occur.

5T19320000

sLcoz8}

OIL PRESSURE
RELIEF VALVE

INSPECTION

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

ol
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ENGINE.LUBRICATION & COOLING SYSTEMS — cooling System

COOLING SYSTEM

COOLING CIRCUIT

Radiator to water pump

Water pump to cylinder block and heater core

Cylinder block to cylinder head
Cylinder head to intake manifold
Thermostat to radiator

Radiator to reservoir tank

SLCO30

Thermostat -

Radiator cap [ 7= "3 Reservoir tank
Vi
i
Radiator -
Water pump
Cylinder block Heater

Thermostat housing

|

Cylinder head

)

Intake manifold

SLCO21
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WARNING:

dangeraus.

passing the stop and remove it

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

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

LCS
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Cooling System ~ ENGINE LUBRICATION & COOLING SYSTEMS

RADIATOR

REMOVAL AND
INSTALLATION

!. Drain coolant into a clean con-
tainer.

2. Remove air cleaner inlet pipe.

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

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

7. Remove radiator.

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

“INSPECTION

Inspect radiator cap and water
leakage using cap tester.

LC-6
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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/cm2, 13 psi)

ET012

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

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

S Oa ™\
1
A . .
—SLCO037

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 vaive
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.
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ENGINE LUBRICATION & COOLING SYSTEMS —CoolinéSystem

WATER PUMP
DISASSEMBLY

Water pump is made of aluminum
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.
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(¥ : 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

5LCO035

cOo77

4 Bearing
$ Driving chamber for “ON"
6 Coupling part (Labyrinth)

1 Bi-metal thermostat
2 Slide valve
3 Reserve chamber for “QFF”

LC-7


http://www.manualslib.com/

P

Service Data and Specifications — ENGINE L l"_JBRI“CATIQN- & COOLING SYST_E,MS
| SERVICE DATA AND SPECIFICATIONS

GENERAL SPECIFICATIONS

Oil pump

TFrochoid type

Qil filter

Full-flow and cartridge type

Qil pressure relief valve
Velve opening pressure
kPa (kg/fem2, psi)

58.8 - 73.6
{0.60-0.75,85 - 10.7)

Radiator

- Down flow, corrugated fin

and tube type
Thermostat ‘Wax type -
Water pump

Centrifugal type

Tem-coupling
Fan speed (at water pump
speed 4,000 rpm)
rom/°C (°F)

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

RADIATOR
Cap relief pressure  kPa (kg/cm2, psi} 88 {0.9, 13)
Le-akage test pressure kPa (ka/cmZ2, psi) 157 (1.6, 23)
THERMOSTAT
Standard ‘Frigid type | Tropical type
Valve opening tem- )
poroture | 00 (o) | 8201800 | 8rie0) | 76501701,
Max. valva lift 8/95 8/100 8/90
mm/°C (in/°F) . | (0.31/203) { (0.31/212} {0.31/194)

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 015 -0.21
clearance (0.0059 - 0.0083} 050 (0.197)
Rotor side clearance 004 - 008 .
" {rotor to bottom cover) (0.0016 - 0.0031) 0.20 (0.0079)

OIL PRESSURE REGULATOR VALVE

Free length 52.5 {2.067)
mm {in}
Reguiator
valve " | Instatled fength/
spring load 34.8 (1.3701/775 -85.3
mm (in}/N (79-87,17.4-19.2)
{kg, Ib) -

Regulator valve opening
pressure
kPa {kg/ecm2, psi)/rpm

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

WATER PUMP

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

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

TIGHTENING TORQUE

Unit N-m kg-m ft-lb
Oil pump mounting bolts | 11-15 1.1-15 8-11
- Oll.pump cover bolts 69-98 | 07-¥0 | 51-:7.2
Regulator valve cap 39-49 4-5 29-36
| water pump securing
"bolt
MG 39-98 04-10 29-7.2
M8 10-16 10-16 7-12

LC-8

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

ENGINE LUBRICATION & COOLING SYSTEMS - Trouble Diagnoses and Corrections

LUBRICATION SYSTEM

TROUBLE DIAGNOSES AND CORRECTIONS

Condition Probable cause Corrective action
Qil leakage Damaged or cracked pump body cover. Replaée. .
Qil leakage ".fr_om gasket and oil seal. Replace.
Oil leakage from regulator valve. Tighten or replace.
Oil 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.

Downloaded from www.Manualslib.com manuals search engine

LC-9


http://www.manualslib.com/

Special Service Tool — ENGINE LUBRICATION & COOLING SYSTEMS

Condition

Probable cause

Corrective action

Poor circulation

Restriction in system.

insufficient coolant.
Inoperative water pump.
Loose fan beli.

Inoperative thermaostat.

Check hoses for crimps, and clear the system
of rust and studge 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 system 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, Replace.

Inaccurate temperature gauge. Replace.

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

Damaged or worn water pump bea_rihg.

replace as pump assembly.

Replace as pump assembly.

SPECIAL SERVICE TOOL

Tool number

(Kent-Moore No.) Tool name
ST19320000 Oii filter wrench
(J25664)
sLCO36
LC-10
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TROUBLE DIAGNOSES AND '
CORRECTIONS ..................... EF-37
TROUBLE-SHOOTING CHART .......... EF-37

CHECKING AND ADJUSTING IDLE RPM,
IGNITION TIMING AND MIXTURE
RATIO .. oot e e EF-43
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Description - ENGINE FUEL

A - I

DESCRIPTION
SYSTEM DIAGRAM

—=—— FUEL LINE
oo VACUUM LINE

——— [NFUT SIGNAL
m=mcwms  QUTPUT SIGNAL

!

i =
>—=1 Pressure regulator H
-

Vacuum switch (California models)
1(Switching module)

LI T IT T |J

Injector
3

Air temperature
Bensor

Oil pressure
switch

; L
@ © —

g ON ‘LST —— - —

J=]

:F_uel pump relay Igmition coil Ignition switch
. o |

Altitudé sensor
(California models)

Control unit

SEF081
EF-2
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ENGINE FUEL - Description

COMPONENT PARTS LOCATION

Fuel pump

Fuel damper

Altitude sensor
(California models)

-
=
a3
=]
g2
- 1}
=]
E.g 2
E o ‘@A
3£ g
8= g
>2 ="
[ ="
=]
St
[

Air temperature sensor

Pressure
regulator

Fuel filter

Air regulator

Water temperature

[
3ensor

SEFO082

EF3
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EF! System Operation — ENGINE FUEL

EFl SYSTEM

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

The EF! system employs various
types of sensors to convert the engine

Various sensors

l Electrical signal

Control unit

4+ Electrical signal

Injector

EFlI 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
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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,

[

i

Fu.el fitter

H

Injector
A

H . ==
ﬂ . @ -Pressure regulatErH _

SEF083
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ENGINE FUEL — £F/ Systern 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 focated 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-

Idle speed
adjusting

Exhaust
manifeld

Air induction valve

Air cleaner

SCrew

SEF084

respondence with the present air
flow. In the EFI system, the injection
pressure -is held constant at 250 kPa
(2.55 kg/cm?, 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
contrel 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.

U

switch

Vacuum switch (California models)} L
(Switching module)

=

Air by-pass
screw

Air temperature

- g sensor h

Alternator

Qil pressure

' & Ignition coil

—
< AN
regulator

| E.A.L tube
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Altitude sensor r —i g I
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EF! 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,

Opening of ol THROTTLE VLAVE
throttle valve T} SWITCH
- - ‘IGNTFION COIL
Engine rpm NEGATIVE
.TERMINAL
Quantity of | AIR FLOW
intake air METER

Temperature of cooling
water

WATER TEMPERATURE
SENSOR

AIR TEMPERATURE Temperature

SENSOR of intake air
IGNITION SWITCH Starting
“START" puosition operation

VACUUM SWITCH [¢— ’“‘“"'m"‘m"l

vacuum

(California models)

ALTITUDE SENSOR

Atmospheric
pressure

INJECTOR

(California models)

SEF169

INDEPENDENT SIGNALS OF

CONTROL
Fuel pump

UNIT
operation

“START™

IGNITION SWITCH

IGNITION SWITCH
-G

¥

ENGINE REVOLUTION

“L"™ TERMINAL

FUEL PUMP RELAY- 2

ALTERNATOR

OIL PRESSURE
SWITCH

I FUEL PUMP RELAY -1 I

FUEL PUMP I EF371A

EF-6
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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 dltemnator and thé 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.
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ENGINE FUEL - Fuel Injection Control

FUEL INJECTION CONTROL .

FUEL INJECTION TIMING

Crank angle
Cylinder 0° 120°  240°  360°  480° 600° 720°  840°

v A

1 % { 4‘72
it z

> ¢ 7 7 Z }

" f

3
/ 7 .

s (7 ,
//: Z : 2k A

:2 Start of injection 7? Ignition point Intake valve opens
SEF086

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 cycte (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 EFI 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.
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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 comect the basic injection
quantity in correspondence with the
various conditions.

!:lile' . .Ba?sm_ Enrich-
injection | = ]injection | +
. . ment
quantity quantity
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 monitors 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-throtile 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 fuel 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 above 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
opefation, 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


http://www.manualslib.com/

Fuel Injection Control — ENGINE- FUEL

EXAMPLE OF FUEL INJECTION QUANTITY

AV

Throttle vaive switch

- ‘Witer temperaiure

sensor VAV RV AV A S,

/“INTAKE'AIR TEMPERATURE" enrichment

“FULL" enrichment
(Throttle valve switch or
vacuum switch)

Cold start
- . __ lntake air temperature a1 0°C (32°F) {constant) and water temperature rises from 0°C {32°F)
“AFTER START™ enrichmeni
ignition switch ]
Water termperature s€nsor
: “AFTER IDLE" ennchntent
- . “COLD Thrbttle valve switch
lgnition switch START” [Waler femperature sensor
ennchment

“1DLE" enrichment

L& L

Air temperature sensor

v

1 Busic fuel injection
1 tit
Air flow meter ] quantity
Ignition coil - 1
1
1
1
Vehicle condition Cranking 1dling starting 532. te Constant-speed driving
Ignition switch “START” “ON"
: - FFULL .
Throttle valve switch “IDLE™ contact ON OFF THROTTILE" OFF
) contact ON _
Vacuum switch
{California models) OFF On® OFF

Water temperature

L T L | 1 T
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)
'l L L L i

Intake air temperature

0°C (32°F) (Comstant)

Hot restart

“AFTER START" enrichment
[lg_nit‘mn switch
Water temperature sensor

“COOLING
[ 7/ /[ wamer
- - “START" TEMPERA
lgnition switch enrichment TURE™
enrichment

/4

Y [/
.

Water temperature

*: On California models, the “Full” enrichment is activated when the vacuum switch is “ON™ o1 when the “Full” throttls contact is “ON™,

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

*'INTAKE AIR TEMPERATURE" enrichment

“FULL"™ enrichment (Throttle valve switch or
vacuum switch)

N7 777777777777 7777

1
I
t
! '
ensor | '
Thiottle vabe switch A ' : :
Alr temperature sensor 7 “IDLE" entichment ! i
I : 1 Basic (uel injection quentity
' ! . |
]
Air Mow meter : ' : :
Ignition coil t : ) \
: ! | '
i . ]
Vehicle condition Cranking Idling :;:::::; Full throttle Constant-speed driving
Ignition switch “$TART" “ON™
FFOLL_ = ]
Throttle valve switch “IDLE" contact ON OFF gﬂi}g}'&lﬁﬁ OFF
Vacuum switch OFF ON* OFF
{Californiaz models)

Water lemperaiure

Ll L]
60°C 40°F) 80°C{176°F)
1 A

80°C {3 76°F) (Constan1)

Intake ir temperature

15°C ($9°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

EF8
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ENGINE FUEL — Fuel Injection Controf

“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 throtile 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 213 kPa (160 mmHg, 6.30
inHg) or when the throttle valve open-
ing is more than 45°.

Non-California models:

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

Sensor & Throttle valve switch .
switch Water Air : ‘i:‘::]:n Ignition Igl;:)tillon
tempera- tempera- Idle Full (Catiforni switch tive Remarks
" Fuel ture sensor |'ture sensor | throttle :rlma “START" :ega_ .
enrichment contact models) ermin
Cold start o o o
- Start o}
' ‘ . *1: Ignition switch
o 0
Afte}' start “START” — “ON"
. Idle o} ;
After idle ' o o*2 *2: Idle contact
‘ION!! — IIOFFII
Full (o] o}
Warm-up o o} "
Intake air o
temperature i
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Fuel Injection Control — ENGINE FUEL
' FUEL SHUT-OFF |

Fuel shut-off is accomplished dur- The graph below shows the fuel

not require fuel.

ing deceleration when the engine does shut off range.
Automatic transmission models Manusl transmission models
3,000 3,000 @
E 2,600 2,600+
£ @ g
B &
8 2,200- T 22001
£ g
" o
5 1,800 §-, 1,800-
® 3
1,400 - 1,400
1,000 - © 1,000 5

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

Cooling water temperature

at 80°C (176°F)

Deceleration from zone “A"

Fuel is shut off; and fuel is

injected again in zone “C”. _

Deceleration from zone “A”

Fuel is shut off; and fuel is
injected ngam in zone “C“.

Deceleration from zone “B*

Fuel is shut off; and fuel is
injected again in zone *'C™,

Deceleration from zone “B1™

Fuadl is shut off; and fuel is
injected egain in zone “C™.

Deceleration from zone “C™

Fuel is not shut off.

Deceleration from zone “B2”

Fuel is not shut off.

Engine rpm increased in order
of IIC”‘ liB"' and “A“.

Fuel is not shut off in zones

Deceleration from zone “C”

Fuel is not shut off.

(Idle switch ON, downhili C .and B”; in zone “A”, Engine rpm increased in order Fud is not shut off in zones
drivi fuel is shut off. of “C”, “B2", “B1” and “"A”. " " e,
iving, etc.) 141 ’itch O’N downhill “C”, “B2”, and “Bt™; in
( e sW » dow zone “A", fuel is shut off,
Foos driving, etc.)
SE

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 aptimum ratio automatically.

EF-10
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ENGINE FUEL — EF/ System Component Parts Construction and Function

EFI SYSTEM COMPONENT PARTS CONSTRUCTION
AND. FUNCTION

FUEL FLOW SYSTEM R
FUEL PUMP ‘

Fuel pump relay-1 Fuel pump

@
Qil pressure switch
B il_.=°_ @

Fuel pump relay-2 i
Alternator

+———Normal flow

Ignition
switch

= - = = =Relief valve actuated
"due to clogged discharge

Normal switch position

When engine | When engine is
is stopped in operation
Alternator
L7 rerminal
—_— ON orr
Qil pressure .
switch
IGN. SW. oil Fuel Fuel Fuel
position AI_1ematDr pressure pump pump pump
relay -1 | relay -2
stagtT | N No ON | Actuate
generate pressure
ON Generate Normal | ON 1 Actuate
ON Failure Normal | _ON I Actuste
ON Generate Failure ON 1 Actuate
° . ; Not
. L o OPJ Failure Failure OFF 1} actute '
14
ort :or:erale :rzuure QFF ! :‘:UIIC
SEF096

. 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.

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

‘against the outer wall. This rotary

portion and surrounding 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 kg/em?, 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” pasition 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
tumed to “II”, and the fuel pump
relay-1 is tumed “OFF”. Then the fuel
pump is stopped, through the ignition
switch remains in the “ON position.
In this. manner, fuel supply is cut off
for safety purposes when the engine
accidentally stops during driving.

EF-11
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EF1 System Component Pirts Construction and Function — ENGINE FUEL

'FUEL DAMPER

Air chamber
Diaphragm K Nt ol
(] <@
Fue] 2 2 Fuet
chamber =i T outlet
"I’ o . "‘5: RO ‘
Fuel inlet 2
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

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
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solenoid ~ valve ‘principle.” When
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

Retorn spring

AR
\%5\ o "'Q\ .:‘b.'
SRR

Filter

SEFCa8

PRESSURE REGULATOR

To intake manifold

Valve'

Fuel chamber

To fuel
tank

SEF100

The pressure regulator controls the
pressure of fuel so that a pressure
difference of 250 kPa (2.55 kg/em?,
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 i 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 (kg/cm?, psi)
196
2.0 Fuel pressure

o f 28)

2| 98 250 kPa {2.55

8 lauo; b 255 g,

g N 36.6 psi) ,

3 .) : lmosphenc .

2 9 ,

G _gg k : —/ Full  Manifold |
(~1.0,L1dling throttle  vcyum
-4 -

EF258A
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ENGINE FUEL- EFf System Component Parts Construction and Function

AIR FLOW SYSTEM
AIR FLOW METER

Helical spring

From air cleaner

By-pass port

Air temperature scnsor/

Damper chamber

Damper plate

To intake manifold

Potentiometer

Ug

d

Air temperature sensor

To EFI harness

Potentiometer

EF4414

The air flow meter measures the
quantity of intake air, and sends a
signal to the control unit so that the
base pulse width can be determined
for correct fuel injection by the injec-
tor. The air flow meter is provided
with a flap in the air passage. As the
air flows through the passage, the flap
rotates and its angle of rotation is
electronically monitored to count the
air flow rate. T

More specifically, the angle of rota-
tion of the flap is monitored by a
potentiometer provided inside as a
potential difference U. When the flap
deflects along with a change in the
intake air flow rate, the terminal @2
mounted to the flap shaft slides on
the variable resistor R from R1 to R9,
causing the voltage across terminals
@2 and @3 to change.

A constant voltage Ug (battery
voltage) is applied across terminals 8%
and @9 . Then the air flow rate is
converted into the voltage ratio signal
UfUg, which in tum is sent to the
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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 can 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
- ™ - Air outlet
~Heater
AT I
: Electric /
Bimetal terminal’’

SEF101

The air regulator bypasses the
throttle valve to control the quantity

EF-13
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EF| System Component Parts Construction and.Function — ENGINE FUEL

‘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 cutrent
flows through the heater, and the bi-
metal, as it is heated by the heater,
begins to move and closes the air pas-
sage in a few minutes. The air passage
remains closed until the engine is stop-
‘ped and the bimetal temperature drops
to below 80°C (176°F).

L.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 1.AS.

unit.

AlIR 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
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ENGINE FUEL- EF? System 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
.".',ENSOR

The water temperature sensor, built
into the thermostat housing, monitors
change in cooling water temperature
and transmits a signal for the, fuel
enrichment to change the pulse dura-
tion during the warm-up period.

* The temperature sensing unit em-
ploys a thermistor which is very sensi-
tive in the low temperature range.

+ The electrical resistance of the ther-
mistor decreases in response to the
water temperature rise.

AIR TEMPERATURE SENSOR

The air temperature sensor, built
into the air flow meter, monitors

change in the intake air temperature -

and transmits a signal for the fuel
enrichment to change the pulse dura-
tion,

The temperature sensing unit em-
ploys a thermistor which is very sensi-
tive in the low temperature range.

The electrical resistance of the ther-
mistor decreases in response to the air
temperature rise.

THROTTLE VALVE SWITCH

“The throttle valve switch is attach-

ed to the throttle chamber and ac-
tuates in response to accelerator.pedal
movement. This switch has two sets
of contact points. One set monitors
the idle position and the other set
monitors full throttle position.
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Dash pot
Air
Throttle passage
lever

SEF105

Adir tempetature
$eNnsor

SEF107

WATER TEMPERATURE
SENSOR
CHARACTERISTICS CURVE
4
30
20 —
\ 1.0 - 11.4 k&t at —10°C (14°F)
104—1h
AN
AIR TEMPERATURE y 3 o ke at 20°C
SENSOR 1-2 a -
g3 A\ 1 (68°P)]
- g 2 {068 - 1,00k 1",
21 at 50°C (122°F)
208 b L
Z 0.6
- 0.4
0.3
0.2 .
0.1
0.08
0.06
230 —20 0 20 40, 60 80

{—22)(~4)(32) (68) (104)(140)(176)
‘Tempesature °C (°F)

idle contact

The idle contact closes when the
throttle valvé is positioned at idle and
opens when it is at any other position.
The idle contact compensates for
“jdle”, “warm-up” and *‘after idle” en-
richment, and sends the fuel shut-off
signal. .- ‘

-

Full throttle COI'Itlt_:'t

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.

Full throttle
contact

SEF108

EF-16
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EF{ System Component Parts Construction and Function — ENGINE FUEL

VACUUM SWITCH
(California models)

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

When the intake manifold vacuum

lowers during acceleration, the tension
of the spring will push the diaphragm
back and open the contact of the
microswitch. This will cavse the
switching module to transmit an “ON”
signal to the control 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-
resistance element senses the position
of the magnet and transforms to the
electric signal.

The electric signal from the altitude

sensor is transmitted to the electronic

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

tain the optimum air-fue] ratio by the

electronic control unit.

CONTROL UNIT

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

The essential role of the control
unit is to generate a pulse. Upon

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

EF-16
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Switching charactaristics
Terminal (§)- @)
ON |[-——--
1
OFF
!
1

—— -213kPa  —a=

(—160 mmHg, 6.30 inHg)

®— O—
®__

Vacuum Vacuum
increase decrease
Intake
Battery manifold

To control —
unit O T?M L
9 Al
N (Switching module) E—] 3 |
N : l - -
Micro switch SEF277
B Characteristics curve
R T B '
& T
=i i
g E
5 26)----es .
[=9 1 I
= H :
Q i i
Altitude 500 1,800
m (ft) (1,641) (5,906)
[Atmospheric
B pressure:
cllows kPa 95.4 814
(mmHg, (716, (611,
- To inHg)] 28.2) U1
contrel unit
1]
Magnet Battery (4
Magneto resistance element SEF113 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 superor control umit
reliability,

"EF323A
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ENGINE FUEL- £F/ System Component Parts Construction and Function

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. tesis- /
tors protect the injectors from alterna-
tor voltage surges and from the effects ‘ [] [l] [] I:] Power source
of other components in the vehicle’s i .
electrical system. Electric
terminal

Resistor

SEF114

RELAY
Battery Dropping
EFl relay _ Fusible link resistor Injector
. @ o~ —‘—«/\/\f*-]———{fﬂ'b\-’—
The EFI relay serves to activate the h l &c 1
electronic  fuel injection system = —0
through the ignition switch. LI _J_ Control unit

(E ;)S E F I relay -
IG

Ignition switch

o

Fuel pump relay -1 and .2

Thé fuel pump relay serves to ac- SEFNIS |
tivate the fuel pump. For operation of
the fuel pump, refer to Fuel Pump.
EFI HA.RNESS ~_ Control ur{it' ~
o ' ~——————Main hamness 5 | 1 |
One wiring hamess is used to con- g — < Altitude
nect lines between the control unit switch sensor

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 % Air flow meter

designed especially for EFL. %——‘—‘ Main hamess

SEF116

@ Injector No. 4
® [njector No. 3

resistor

% Dropping
| 11

EF-17
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Precautions for an EFI Engine —-ENGINE FUEL
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'ENGINE FUEL — Removal and Installation

.~ - REMOVAL AND INSTALLATION

‘

INJECTOR AND
FUEL PIPE @

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

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

a

(1) Start the engine. :
(2) Disconnect the harness connector
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-“OFE”
(5) Reconnect the hamess connector
of fuel pump relay-2. '

tf the engine will .'not,s'ta_rt, remove
fuel pump relay-2 harness oorin‘e.c'tc'tr
and crank the engine for, about 5 sec-
conds. ' _' . -
Then turn the .ignition. switch
“OFF", :

2. Remove or disconnect thtj: follow-

ing parts and connectors.
e Accelerator wire.

o Injector harness connector. ,
e V.C. valve hose and air regulator
hoses. '
¢ Air regulator and its harness con-

nector. :
e Vacuum hose at the fuel pipe con:
nection end.

3. Disconnect fuel feed hose and:

fuel return hose from fuel pipe.

Place a rag under fuel pipe to pre-

vent splashing of fuel,

4. Remove-vacuum hose connecting

Downloaded from www.Manualslib.com manuals search engine

pressure regulator to intake mani-
fold.

5. Remove bolts seciring fue! 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-
jectof and remove fuel injector from
fuel pipe.

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

SEFQ99

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 zbrasion 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- \

i
&

EFS551

EF-19
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Removal and Instaflation ~ENGINE. FUEL

1. On injector rubber hose, measure
off a point approx. 20 mm (0.79 in)
from socket end.

2. Heat soldering iron (150 watt} for
15 minutes. Cut hose into brdided
reinforcement from mark to socket
end,

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

CAUTION:
a. Be careful not to damage socket,
plastic connector, etc. with solder-
_ ing iron. .
b. Never place injector in a vise when
disconnecting rubber hose.

3. Then pull rubber hose out with
hand.

Instaliatlon

1. Clean exterior of injector tail
piece.

2. Wet inside of new rubber hose

with fiel.

3. Push end of rubber hose with
hose socket onto injector tail piece by
hand as {ar as they will go.

Clamp is not necessary at this con-
nection.

2. Remove pressure regulator from
fuel pipe assembly.

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

For installation of fuel hosa, refer
to Fuel Hose.

AIR REGULATOR

CAUTION:

After properly connecting fuel hose
to injector, check connection for fuel
leakage.

PRESSURE
REGULATOR

Fuel pipe assembly

§ &

Pressure

regulator

SEF122

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

elgctric connector

WATER
TEMPERATURE
SENSOR

temperature

SENSOr 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 Imjector and Fuel Pipe for re-
moval.

EF-20
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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. Reniove 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 connector.

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 Switch,

under the heading Component Parts

Inspection..

THROTTLE
CHAMBER

1. Disconnect battery ground cable.
2. Remove hoses, tube and air duct
from throttie 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.
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ENGINE FUEL - R;emo 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(1.8-2.2,13-16)
SEF126

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

Throttle valve
stopper screw

Throttle lever

I

SEF127

mi—i%m f
1l
wisil

Dash pot

Throttle
chamber

SEF142

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

SEF323

Left side dash panel

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

1/

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

DROPPING
RESISTOR

£ Dropping resistor
Air cleaner bracket

O

SEF128

1. Disconnect ground cable from
battery.

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

3. Disconnect harness
from dropping resistor.

4. Remove dropping resistor attach-
ing screw.

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

connector

CONTROL UNIT

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

SEF129

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

EF-21
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Removal and Instaliation —ENGINE FUEL

CAUTION:

Before disconnecting EFI harness at
35pin connector, be sure to tumn
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
contrel unit, be careful not to bend or
break terminals.

RELAY

The relays are installed on the relay
bracket.

inside relay brackst

SEF131

EF-22
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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 IAS. unit from air
cleaner.

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

5. Disconnect air flow meter hamess
connector. o

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

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

AIR FLOW METER

1. Disconnect Battery ground cable.

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

3. Remove air cleaner cover.

4, Remove bolts securing air flow
meter. :

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

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

AIR° TEMPERATURE
SENSOR

The air temperature sensor is built

into the air flow meter and cannot be

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

FUEL FILTER

1. 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.
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ENGINE FUEL —Removat and Instaliation

FUEL PUMP AND
FUEL DAMPER

1. Disconnect ground cable from
battery. .
2. Reduce fuel line pressure to zero.
Refer to itern 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 pumnp.

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.

\ : Fuel da.mpel' ’

5

Fuel pﬁr?]?i
bracket
T _SEF135

6. Disconnect fuel pump harness
connector, )

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

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

9. To install fuel pump and fuel
damper, reverse the order of remnaoval.
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.
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~ ¢. Tighten high pressure rubber hose

clamp so that ¢lamp 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 torgue specifications are
the same for all rubber kose clamps.

=

lll(“(("[/;
=2

SEF138 = YN
@: Clamps «.
10-15N.m =

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

_~=l =3 mm (0.12 in)

EF336A

d. When tightening hose clamp, ensure
that screw does npot come into
contact with adjacent parts.

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

Type B : 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.

-To fuel tank From fuel tank

Fuel filter

Fuel pump

Fuel pipe -
assembly

Injector

SEF139

EF-23
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Electrical System Inspection —ENG INE FUEL

ELECTRICAL SYSTEM INSPECTION

DESCRIPTION

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

CAUTION:

When checking the electrical system
with EFlI ANALYZER, be sure to use
the proper adapter harness.

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

PREPARATIONS FOR
INSPECTION

' VEHICLE PREPARATIONS

1. Tumn ignition switch to “OFF”
position.

CAUTIDN:

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 manuatly from air
cleaner side. '

6. Disconnect 35-pin EFI hamess
connector from control unit.

CAUTION:

a. Before disconnecting EFI harness at
35-pin connector, easure 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
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INSPECTION

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

CAUTION:

Do not touch the circuit tester probe

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

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

RESISTANCE .
MEASUREMENT

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

Body ground should be made by
cannecting unpainted metal such as
bolt.

EF451A

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

1) Connect the vacuum switch har-

. ness connector, and disconnect the

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

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

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

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

5) Bring back vacuum switch, alti-
tude sensor, and throttle valve switch
to their original condition.
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ENGINE FUEL - Efectrical System Inspection

VOLTAGE
MEASUREMENT

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

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

tester to body metal.

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

4. Contact positive probe of circuit
tester to terminal &) 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.

Downloaded from www.Manualslib.com manuals search engine

(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} Turmn 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 wvalues 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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COMPONENT PARTS INSPECTION

FUEL PRESSURE
CHECK

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

LCAUTION: .

Before disconnecting fuel hose, release
fuel pressure from fue! line to elimi-
nate danger.

(1) Start the engine. _

(2) Disconnect the hamess connector
of fuel pump relay-2 while the engine
is running, ’

L . o

Relay bracket

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

(4) Turn the ignition switch “OFF”.

* (5) Reconnect the harness connector
of the fuel pump relay-2. -
2. Connect a fuel pressure gauge
between fuel pipe and fuel hose of fuel
filter. i

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

Downloaded from www.Manualslib.com manuals search engine

* Atidling: )
Approximately
206 kPa
(2.1 kg/em?, 30 psi)
e The moment accelerator pedal is
fully depressed:
Approximately
255 kPa
{2.6 kg/ecm?, 37 psi)

4. If fuel pressure is not as specified,
replace pressure regulator, and repeat

. fuel pressure check.

If below the specified value, check
for clogged or deformed fuel lines, and
if necessary, replace fuel pump as an
assembly or check valve.

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.

i

2. Disconnect electric connectors
from injectors. .

3. Check continuity between the
two terminals. Continuity should

exist. 1f not, injector(s) are faulty.

OPERATING SOUND CHECK

Engine can run : |

1. Start the engine and run it at idle.
Attach the tip of a screwdriver to each
injector 10’ ensure that it sounds while
operating. N

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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%

2. Iifa “different sound is prodﬁééd

from any particular injector, that
injector is faulty.

3. If no sound is heard from all
injectors, check hamnesses referring to
Electricat System Inspection. '

4. If harnesses are normal, check
operation of cont__rol“unjt-

PRESSURE
REGULATOR

Refer to Fuel Pressure Check for
inspection.

AIR FLOW METER
"CHECKING POTENTIOMETER

Potentiometer ® _
“ § pe
r, T4 gﬂ
Ry I I Un
Ed
- R ® |
SEF146 o

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

EF482A

EF-30
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2. Measure the resistance between
terminals @9 and @ . The standard
resistance is 200 to 500 ohms.

EF327A

3. While sliding flap, measure resist-
ance between terminals @ and 89 _If
resistance is at any value other than 0
and < ohm, air flow meter is normal.

EF319A

CHECHKING INSULATION

.RESISTANCE : )

Check insulation resistance between
the air flow meter body and any one
of the terminals? ,83, @ and @. It
continuity exists, the air flow meter is
out of order.

CHECKING FLAP

Fu]ly‘\'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.
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3. '"The relationship between the out-
side air temperature and resistance is
shown in the following graph.

Al

WATER TEMPERATURE SENSOR AND
AIR TEMPERATURE SENSOR

CHARACTERISTIC CURVE

30

7.0 to 11.4 ket at —10°C (14°F)
10-M 7 o

2.9 k1 at 20°C

Wb oo
,_% -
/ b
Lt
—
-
(=]

a | (68°F)
B "] 0.68 10!0 kst
8 06810 1.
. - A\at 50°C(122°F)
0.8 RS
"‘O.S >
0. N
0.3 R S
0.2 \
0.)
0.08
0.06 :
30 =20 0 20 40 60 80

(=22)(-4)(32) (68) (104){140}(176)
- Temperatuie *C (°F)
' 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.

e

(O

CHECKING INSULATION
RESISTANCE. -

Check insulation resistance between
terminal @ and air flow -meter body.
If continuity exists, the air- tempera-
ture. sensor is out of-.order. The- air
temperature sensor and air flow meter
should be replaced as an assembly.

(e

EF485A

AIR REGULATOR

1. Starting engine, and pinch rubber
hose between intake manifold and air
regulator.

¢ Engine speed decreases during
WaIm-Up. . ... . ooiioea . 0K
o Engine speed remains unchanged
after warm-up. . ... .... ... OK

Shutter is opened during engine
warm-up, thereby increasing quantity
of intake air causing engine speed to
increase. Engine speed decreases when
passage is narrowed by pinching hose
during warm-up. After warm-up,
shutter closes. Therefore,.engine speed
remains unchanged when passage is
narrowed by pinching hose after
warm-up.

2. Disconnect electric connector of
air regulator, and check continuity.
Continuity “should exist. If not, air
regulator is faulty. -
3. Disconnect hoses from both ends
of air regulator, and visually check to
see if air regulator shutter opens.-

The shutter opening at a tempera-
ture of 20°C (68°F)+is as shown in
following figure.

s

Air flow area at approximately ,
= 20°C (68°F)

/ .
/' Direction of bi-metal
movement with

EF328A s increasing temperature
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4. Pry air regulator shutter to open
with a flat-blade screwdrivef, then
close. If shutter opens and closes
smoothly, it is operating properly. If
not, replace. :

THROTTLE S
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.

Do not adjust throttle valve stopper .

screw as it is factory-adjusted.

Throttle valve
stopper screw

DASH POT

1. ‘Set engine sbecd to 1,500 rpm
under no-load. ) o

2. Check the dash pot to make sure

that the rod end comes in contact

with the adjusting screw when the rod °

is fully extended or when no back
pressure is present.at the diaphragm.

Adjusting serew

chamber

SEF149

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

EF-31
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WATER
TEMPERATURE
SENSOR

CHECKING INSULATION
RESISTANCE

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

SEF150

WATER TEMPERATURE SENSOR AND
AIR TEMPERATURE SENSOR

CHARACTERISTIC CURVE

0
20 By — i
[\ 7.0t0 11.4 k2 at —10°C (14°1)
AN \Y . ]
6 \‘\ -
4 o 2.1 to 2.9 ki at 20°C 4
iz 3 —i—(sa°F)-
g 2 3
g 0.68 to 1.00 k22
g, Baat S0°C(1 22°F)
'E,o.s R
1 - N
031+ —Jded
0.2 D
b;l — .-

0.08

0.06

" 230 -20 0 20 40 60 80

(—22){-4)(32) (68} (104)(140)(176)

Tempernture °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. '

EF320A

2. If the sensor resistance with re-
spect to the coolant temperature is not
held within the range specified in the
graph, the water temperature sensor
may be out of order.

EF-32
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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, with retaining screw, so that idle
switch may be changed from *ON” to
“OFF” when engine speed is specified
idle rpm + 70 rpm (M/T: Neutral,
A/T: “N” position} under no load.

SEF151

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 vatve
stopper screw and throttle valve shaft
lever is 0.3 mm (0.012 -in), engine
speed will becoms specified rpm.

0.2mm (0.032 in) ASéF152

Changing idle switch. from “QON"
to “OFF” corresponds to change‘
from 0 to < {infinite) chms in resist-
ance between terminals @) and G

CHECKING FULL THROTTLE
CONTACT

1. Connect: chmmeter between ter-
minals @ and @), and make sure
continuity does not exist.
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2. Depress accelerator pedal to floor.
If continuity exists between terminals
@ and @9, full throttle contact is
functioning propetly.

CHECKING INSULATION

Vacuum gauge

RESISTANCE P — V' —
esistance o o eter
— A
O
+ ——
Resistance
30ka2
SEF324
o - ALTITUDE SENSOR
Connect ohmmeter between engine ,
. 1. C t
and terminials @), @ and . Ohm- fouowt;nnec the test lead wires as
meter reading sfiould be infinite. '
.]_
Battery
@ 12v
VACUUM SWITCH ] '
1. Remove vacuum switch. . m ' Voltmeter.
2. 'Connect' the fest lead' wire as . -
follows. S ° ©° 1 :
3. Measure the output voltage. . - SEF1sS
Conditions OQutput voltage - 2 Measure the oi}tliut voltage. e 43 and 38 {(No. 2 cylinder)
— — * More than 0.5V-. . . ... 7. ‘0K. e 43and 37 (No. 1 cylinder)
No-pressure isap- | ., . .
plied fo vacuum APme’mateU 3. If the test results are not the The resistance should be approxi-
switch. T ] l:?at'lcery ‘\{oltage specification, the altitude sensor is  mately 6ohms. ........... OK.
— — malfunctioning. :
Apply a pressure
_below —21.3 kPa
{—160 mmHg, .o
—6.30 inHg) to ov ' - ‘
vacuum switch by DROPPING
orally sucking RESISTOR
port back. Conduct resitance checks on drop-
ping resistor between the following
4, If the test results are not the points.
specifications, the vacuum switch is e 43 and 41 (No.4 cylinder)

malfunctioning. e 43 and 40 (No. 3 cylinder)

Downloaded from www.Manualslib.com manuals search engine
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RELAY

1. Disconnect battery ground cable.

2. Remeve relay from car.

3. Test continuity through relay
with an ohmmeter in accordance with

the following chart.

EFI relay and fuel pump refay-1 = - —
. irect current is spplied
Naronat condition between terminals (1) and @
Check terminals
Test results: ‘Continuity
©-@ Yes -
®-® No Yes
@ - Yea No
' Yes : " Continulty should exist.
No : Continuity shoild not extnt.
17V dirsct current s applind betwasn tecmaisiade () st P *
Fuel pump relay-2 et s Normal - “® l ®
. - . : - - —_ o . -Text remaliy: &ll._y_ .
\QQ 53) 59 @--—\g_u_,———— @ - Yo Yo No
. Ei/ @-"—o g | @ - @ No ] . Yes
) E === - @ - @ . Ho Yo _
' —— D-® v — -
= e pUA : <. Yo Contty shoud cxi, v+ -~ - .
— No: Contimuity should not exin. .
@D ... Counect pouthw {4} trrminal *
@ e Commect megative () temuinal
SEF156

CONTROL UNIT
CHECKING ELECTRIC

SIGNAL TO INJECTORS

. 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 injector harness con-
nector. )

3. Connect inspection lamp to injec-
tor harness connector,

~ Make inspection lamp as follows:

1) Prepare 12V-3W lamp.

2) Prepare socket and set lamp in it

EF-34
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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 more than 80 rpm.

b. The control unit may fail to gener-
-ate a--correct -pulse sighal at an
excessively low battery voltage. it is
recommended, therefore, that a
battery voltage of more than 9 volts
be applied during the cranking
operation. *



http://www.manualslib.com/

‘ENGINE FUEL — component Parts inspection

CHECKING FUEL SHUT-OFF
FUNCTION

" 3., Increase engine  speed to each

zone, respectively, and release acce-

speed in each zone, as shown in chart
below.

lerator pedal. Check inspection lamp
illemination.
Check inspection lamp with engine

1. Warm up engine sufficiently.
2. Connect inspection lamp to injec-
tor harness connector.

While inspection lamp is off, fuel
shut-off is operational. - )

" Automatic transmission models Manual transmission models .
3,000 3,000 ®
2,600 - 2,600 4
£ ® .
& E
2 2,200 E 2,200
L) -
E=" [
2 H
g, 1,800 4 g 1,800 -
[29]
L
1,400 | 1,400 - -
1,000 4 L © 1,000 -© =
s + )
Cooling water temperature Cooling water temperature .-
at B0°C (176°F) at 80°C (176°F)
wpn “g wor war | «pe | B3 | we
Deceleration from zone “A™ OFF | OFF | ON Deceleration from zone “A” | OFF | OFF | OFF | ON
Deceleration from zone “B” - QFF ON Deceleration from zone “B1” — OFF | OFF ON
Deceleration from zone “C” - - - ON ])'ecelel;atioh from zone “B2" - - ON. |'ON
Engine rpm increases in order of Deceleration from zone “C” = - | = ON
“C”, IIBII and “A”. :
(Idle switch ON, downhill OFF ON ON Engine rpm increases in order )
driving, etc.) of “C”, “B2", “B1” and “A™.
(Idle switch ON, downhill OFF { ON [ ON | ON
ON: Lampon driving, etc.) B —
OFF: Lamp off -
c e e 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.

Downloaded from www.Manualslib.com manuals search engine

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 Dsta ar;d 'Speciﬁcati;m —-El'\iG']N E FLJ EL
* SERVICE DATA AND SPECIFICATIONS

P

- .

GEN ERAL SPEC|F|CAT|°NS Da;h pot | Touch speed pm Approx. 1,500
Design voitege v 12 Vacuyurn | Manifold vacuum when vacuum | Approx, 21.3 kPa
switch | switch is changed from “OFF~ (160 mmHg,
- . Fuel Cut-off dis- .. kPa Llsglcm' /294 -441(3.0-45, ) to “ON" . 6.30_ian)
purmnp charge pressure  psi) ’ 43 - 64) A = -
Altitude
Design current = A 6.1 sensor Output voltage v Above 0.5
Pressure | Regulated kPa (kg/cm? Dropping | Resistance
regulator | pressure psi) 250 (2.55, 36.3) resistor | (Per resistor) n Approx. 6
Air flov\;v- .
meter Design voltags v 12
’ Design voltage v 12
Air -
regulator | Air flow quantity ’
(At 20°C (68°F)] ™ {cu f1) /hr 19.0 (671}
‘| Design voltage | V. - 12 TIGHTENING TORQUE
Control |Consumption wattage ] . .
unijt At idling w 15 Unit . N-m kg-m . ftib
At full throttle W 140 Throttle chamber | 18.22 18-22 13-16
" . L. e .  Fuel hose clamp J.10-15 101-015 | 0.7-1.1

Fuel hose clamping position

INSPECTION AND ADJUSTMENT

l;uel '

ressu . ) 3
Pressura |\ idling kPa tka/em®, | spprox. 208 (2.1, 30) |
{measure- : psi) — |~—3 mm (0.12 in)
ing point | )
between | The moment accel- 3 1] ety
fuel erator pedat is ::? (kg/om?, Approx. 255 (2.6, 37) {] - — l -
filter and-| fully depressed N
fue! pipe) &)
Fuel | . " ,
injector Coil resistanco 1] 235

X - ; - - . EF336A
Airflow |63 . @ - g 100 - 400
meter -
{Potentio] @9 — & a - 200 - 500
meter
resistance| 80 — @ o Except 0 and =
Air tem- .
perature | At —10°C {(14°F) ki 7.0-114
sansor,
water ; -
tempera- N o ’ |
wre At 20°C (68°F) kn . 21-29
sensor
thermis-
torre- . |At50°C (122°F). k&2 068-10
sistance
Air | Heater coil ' .
regulator | resistance o 25-90
. | Engine speed. - Specified idls rpm +
::::“'“ whaen idle switch 70 [in “Neutral”
switch is changed from pm . M/T,in “N"” posi-

“ON” to "OFF"” tion A/T]-

EF-36
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ENGINE FUEL- Trouble 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 hefore inspection

Before attempting any test, check
the following items to ensure that
nothing has been overlooked.

1. The greatest problem source with
a system of this type lies in the
connections between components.

Save time by performing a quick
check if all 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 fauity 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 lnitructlon-

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 EFI
harnsss connector to or from any EFI
unit, ensure that the ignition switch is
in the “OFF” position and that the
negative battery tarminal is discon-
nected. Removing and installing thess
connectors with the ignition switch
left in the *'ON" position will damage
cantrol 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
or hard to start.

Improper ignition system.

Intake air leakage at following points:

e P.CV. valve, V.C. valve, dipstick seal, oil
filler cap, blow-by hoses

e Air flow meter hoses and clamps

e Manifold gaskets, etc.

Fuel pump does not work.

¢

Improper ignition signal input.

Disconnect "high tension cable from ‘one
spark plug and check for hot spark.

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:

e Fuel pump

e Alternator “L” terminal

e Oil pressure switch

o Fuel pump relays-1 and -2

Check ignition signal input.
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Trouble Diagnoses.and Corrections — ENGINE FUEL

© - .

Condition

\ Probable ﬁme

) R

Check and corrective action

Malfunctioning EFI relay or contral 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 lead wire to ignition coil negative

iermninal. 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 a 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

~b) Injéctors do not click, check the follow-

ing circuits.
e Control unit power input circuit

: & Ignition coil trigger input circuit

# Control unit ground circuit
o [Injector circuit

Check each circuit. Then proceed to “Com-
ponent checks®.

——— —— e —_——

Check charge circuit.
Recharge battery if necessary.

Engine starts, then
" gtalls,

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.

“Start signal circuit

Control vnit power input circuit

Ignition coil trigger input circuit

Control unit ground circuit

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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ENGINE. FUEL— Trouble Diagnoses and Corrections

Condition

ProBablc cause

-t Check and corrective action

L

Improper water temperature sensor circuit.

the 8
Malfunctioning air regulator.

. Then proceed to the following checks:

¢ Fuel pump

* Altemator “L" terminal
& Oil pressure switch

e Fuel pump relays-1 and -2.

) ;thei:k circuit,

Check air regulator and replace if necessary.

Note: If these tests are satlsfactory, proceed
to “Engine will not start™.

Engine idles too fast -
— cannot be adjust-
“ed with idle speed’
adjusting screw or en-
gine idle is unstable.

Malfunctioning throttle valve.

Malfunctioning air regulator.

PR

i‘JI'tanroplér intake anc:l exhaust valve clearance.

Ad]ust valve clearance.

Check. that: plate is closing when throttle is

released and replace if necessary.

To check air regulator, proceed to the
following steps:

e Start engine.

e Pinch off hose to air regulator.

Results:
a) If idle speed drops, perform circuit test.
If no fault is found, replace air regulator.
b) If idle speed remains high or unstable,
.perform the following checks.
Check for. manifold vacuum leaks, includ-
ing at PCV. 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.

“r

Improper fuel line.

1
[

Check ignition circuit.
Pull EFI hamess connectors apart and check

" for looseness and corresion (including

ground circuits). Do not forget ignition in-

_put lead.

_Check fuel line for blockage.
"o Tank strainer

o Fuel filter.
e Injectors
e Fuel pipes

Downloaded from www.Manualslib.com manuals search engine
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Trouble Disgnoses and Corrections - ENGINE - FUEL

r.
- i L e Lo

vk
Lk L e

Condition Probable cause Check and corrective action
Matfunctioning 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.
‘Tmproper EFI circuit. Perform all circuit tests. =~
Then perform “Component checks”.
Engine will not re- Improper ignition system. Check IC ignition unit, pick-up ceil and igni-
volve — lack of tion coil.
power. Malfunctioning throttle valve. Make sure ‘throttle plate is opening fully

Malfunctioning air flow meter.

Improper fuel line,

Improper fuel pressure.

Problem in the following circuits:

o Ignition coil trigger input circuit
Control unit power input circuit
Injector circuit

Air flow meter potentiometer
Throttle valve switch, idle contact and
full throttle contact

Vacuum switch

Air temperature sensor

Water temperature sensor

Altitude sensor

Air regulator and fuel pump circuit

when accelerator is fully depressed:

Check air flow meter mechanical movement.
Using a finger, push flap open, checking that
it opens smoothly and fully.

Check fuel line for blockage.

& Tank strainer

o Fuel filter

e Fuel pipes

Perform fuel pressure test.

Check each izt
Then perform “Component checks”.

Hesitation — stumble
on acqeler_ation.

Improper ignition system.
Malfunctioning air flow meter.-

Intake air leakage at following points:
e PCV. valve

o V.C. valve -

e Dipstick and oil filler cap seals

e Manifold gaskets.

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

Improper idle CO% adjustment.

Improper EFI circuit,

Check ignition system.

Check air flow meter mechanical movement.
Using a finger, check for smooth flap move-
ment.

Check for intake air leaks.

Perform fuel pressure test.
Check idle CO%, if necessary adjust it,

Perform complete circuit test,
Then perform “Components checks”.

EF-40
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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.
¢ Water temperature sensor Then proceed to “Component checks™.
& Air temperature sensor
e Throttle valve switch, idle contact a.nd
full throttle contact
¢ Vacuum switch
o Air flow meter potentiometer .
o 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
.@ Manifold gaskets
® Air flow meter hoses, etc.
Improper fuel pressure. b Perform fuel pressure test.
Improper idle “CO"% 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 throttle contact ...
e Vacuumswitch
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
-e Control unit power input circuit
" @ Injector circuit
Backfiring. Intake air leakage at the following points: Check for intake air leaks.

e PCV. 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
Probler in the following circuits: Check each circuit.
e Throttle valve switch, idle contact and Then proceed to the “‘Component checks™,
full throtile contact
® Vacuum switch
o _Air flow meter potentiometer
, ® Air temperature sensor
- e Water temperature sensor
e Altitude sensor
o Ignition coil trigger input circuit
¢ Control unit power input circuit
¢ Injector circuit
Afterfire or Problem in the following circuits: Check each-circuit.
afterburning. e Throttle valve switch, idle contact and Then proceed to “Component checks”.
full throttle contact. T
e Vacuum switch
e Air flow meter potentiometer
® Air temperature sensor
e Water temperature sensor
@ Injection circuit
¢ “START” signal input
- COMPONENT CHECKS
(To be performed only after circuit tests are completed)
' Control Air ﬂdw meter Fuel system
- Inject i unit
Problem Jector Air Relay unt 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 rough X X X X
Engine misfires X X X X X
Lack of power — engine
will not rev, X X X X X
Hesitation — stumble X X X X
Poor gas mileage, or
‘ICO" tOO hig]l x x x x X
Engine shrgés X X X X X
:Backfiring X X X - X
Afterbuming X X X X X
EF42
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ENGINE. FUEL — 7roubte Diagnoses and Corrections

CHECKING, AND
'ADJUSTING IDLE
RPM, IGNITION

TIMING AND :
‘MIXTURE RATIO - -

PRECAUTION

a. To discourage fampering 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 ba removed
during routine maintenance except
that case as diracted by official in-
spections to lower exhaust emis-
sion.

b. Adjusting mixture using other than
the method below may violate
Federal and/or California or other
state and provincial laws.

Inspection procedure

sSMAD21

¥..

.| of gauge.

2 Run engine at idling speed. ’
For Canada , )

| pipe. |

L
.0 0 @

Preparation

1. Make sure that the following parts

are in good order.

¢ Battery .

I_gnition system |

EFI harness connectors

-Vacuum hoses

Air intake system

{Oil fiiler cap, oil level gauge etcl
2,_ COnnect angine tachometer and
- timing - light in their proper positions.
3. When . measuring CO%, insert
probe into_tail pipe more than 0.4 m
{16 in). v :
4. Use "CO"-meter after it is fully
warmed up. _

"5. Om air - conditioner equipped

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

C

START

temperature indicator points to the middle

'

. Open engine hood. .
e Run-engine at about 2,000 rpm for about
__2 minutes under no-load.

. LForUSA. "

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

v

Race mgl.nc 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 hlock both front and
rear wheels with chocks,

h. When racing engine om auto-
matic transmission equipped
models, make sure that shift
lever is in “N” or “P” position
and depress hrake 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.

w!

Start engine and warm up engine until water -<>

SMAQ20

F 3

load. B
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Then run engine for one minute at idle
speed.

Check idle speed. . e s

F 3

"M/T: 700 £100 rpm
A/T: 700 £100 rpm {in "D’ position}

SMA263

OK. 1 NG.
Adjust idle speed by turning idle speed ad-
justing screw. (g
)]
v v < @
® \
EF43
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- Trouble Diagnoses and Corrections -ENGINE FUEL.

0K

N\

Check ignition timing with timing light. ,<>

Non-California California

Timing indécator

E) cons
©

842°B.7.D.C, 6+2°B.T.0C, ’( :
OK.| : Y NG. . f{> (L -Loom

Adjust ignition timing by turning distributor

after loosening bolts which secure distributor. |

¥

I

SMA059

Race engine tw& or three times unde: no-
load, then run engine at idle speed.

T

1Check idle

“CO™% with *C0"-meter.

h 4

131

Non-California Californis
0% - L:ess than 4%

v

N.G.

LDoes engine

run smoothly?

YES

EF-44

! Note: After drilling, be sure to
: remove shavings and dust.

e e e e e

. Check the following:
e Following hoses for proper connectiony.
Vacuum hoses
Blow-by hoses
. Air regulator hoses _
Air duct hoses
Canister purge hoses
o Air leaks at throttle chamber mounting
and intake manifold

v

“lok. " | NG.

L 4

Correct or replace malfunctioning parts.

Remove blind phug from air by-pass screw California
on air flow meter. models

California models:
‘Steel plug

Non-California models:
"Rubber plug

\ 4

Non-California
models

Turn off engine and remove
air flow meter from car.

- Drill a hole in steel plug which

TNA_NE

seals air by-pass screw and
remove steel plug.

Air
by-pass >
screw SEF347

Y

Race engine two or three thnes under o

h 4
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no-load, then run engine at idling speed.

Install air flow meter on car.
Start engine and warm up
engine until water ‘
temperature indicator points
to the middle of gauge.
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ENGINE FUEL - Trouble Disgnoses and Corrections

1
¥
1
1
1
1
1
[}
1
1
1
1
i
¥
1
1
1
I
t
1
'
1
1
|
1
1
)
1
1

When adjusting idle *CO™% at high |

altitude, adjust to obtain following |

values. !

Unit: m (ft) !

1

Altitude 1dle CO% ;

600 - 1,200 ; :

(2,000 - 4,000) 2% |

1,200 - 1,800 ;

(4,000 - 6,000) 3.8% 3

Above 1,800 . i

(6,000 0%

| I
For Canada

r (3 F
Only for non-California models: | Q Q

H

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

Idis “CO"%: 1.3 £1.0%

N.G.

h

Not adjustable in this case.

Instal! blind plug on air flow meter.

Comect or replace air flow meter or
other malfunctioned parts of fuel

Now steel plug.
Original rubber plug.

California:
Non-California:

injection system.

Non-California models

¢ California models

Turn off engine and remove air flow meter

from car.
I

h 4

Insert new steel plug (furnished as a service

screw. Tap steel plug with suitable bar,
thereby installing steel plug on air flow
meter.

part) with its convex side up into air by-pass

Y

Install air flow meter on car.

Start engine and warm up engine until
water temperature indicator points to the
v For US.A. middle of gauge.
~ 3
For Canada For U.S.A.
v y
Turn off engine and connect air induction
hose to air induction pipe.
|7Start engine.
#{ Race engine two or three times under no-
_| load, then run engine at idle, "

Check idle speed.

M/T: 700100 rpm

A/T: 7001100 rpm {in “D" position)

O.K.

N.G.

justing screw.

Adiust idle speed by tuming idle speed ad-

END

-

)
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DATSUN 200SX  Model S110 Series

SEGTIDNEC

EMISSION CONTROL SYSTEM |

| CC!)_I\:!T\ENTS | - lec

EMISSION CONTROL DEVICES . ....... EC- 2 SPARK TIMING CONTROL SYSTEM .......EC-15 ,
GENERAL DESCRIPTION .............. £C 3 'DECELERATION CONTROL SYSTEM ' ‘
CRANKCASE EMISSION CONTROL 1{Intake manifold vacuum control type} ... .... EC-17
SYSTEM ... . ... i EC- & CATALYTIC CONVERTER ... ........ ~--EC17
DESCRIPTION ..ottt it iceeieninnnens EC- & EVAPORATIVE EMISSION
INSPECTION .ot eeiieaaaeaanaeeeensaas EC- B CONTROL SYSTEM ..................... EC-19
EXHAUST EMISSION CONTROL ' ! DESCRIPTION ... . ........... P EC19
SYSTEM ..... e EC- 6 OPERATION ... ... .counnn. e EC-20
DESCRIPTION . ....... S e EC- 6 INSPECTION .........vvennn. e EC-21
AIR INDUCTION SYSTEM {A.LS.} ........ EC- 6 SERVICE DATA AND : '
EXHAUST GAS RECIRCULATION (E.G.R.) SPECIFICATIONS ...... S EC-23
CONTROL SYSTEM ...t iieieeeeeeens EC- 9 - TIGHTENING TORQUE....... e EC23
]
= - Vo .
: ‘ ’ -
.t i \ . _;ﬂ
T S . T -
: o - {
. H -« : Co . \ '
{ - ] -
] . i ‘
a4 - N -
‘ ' i - o - - :
[ . '
: .
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Emission Control Devices — EMISSION CONTROL SYSTEM

S301A3d

TOHLNOD NOISSING

EC-2
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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.

Vacuum control valve

Throttle chamber [ntake manifold /\Themul vacuum valve
E.G.R. valve
Air regulator »
) — B.P. tube
. Y
AT : !
1| peie ! :
: I V.V.T. valve

Air pipe 4— AT I X XY TR

1dle adjust screw unit
Distributor

Canister 3

4

Fuel tank vapor vent line

Muffler

N
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

sso {[1{}

SEC001
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General Description — EMISSION C

ONTROL SYSTEM

s

NON-CALIFORNIA MODELS (For

UiS:A).

lntlh

Throttle chamber

Vacuum control valve

R

Air regulator

Air pipe |

Idle adjust screw un:ltg

Distributor

Canister

Fuel tank vapor vent line

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

= Aif
',’?‘\ EAL tube Canister purge
L i Hs—— Air induction valve £>  Secondary air
v i wp" Cirbon monoxide, hydrocarbon'|
1 L]
:\ ______ “T~—— Air cleaner -

£» Carbon dioxide gas, water
) SECO002 |

‘CANADA MODELS

lntake m:m.fuld
'I'h:ottle chambet -
Air regulator -

I\

Vacuum control viave
Thermal vacuum valve

W

" Al pipe—

|

idle adjust zcrew unit
Distributor

Canister

L9 80 e "o Ta "

4
Fuel tank vapor vent line.

FFP Ported vacuum (Distiibutor)
EZZZA Ported vacuum (E.G.R.)

N g“-ﬁ_-—&’ , 1 Air
S - ;‘__“‘ (htalytlc converter m Canister purge
el S Muffler
ey Exoess air
g tat e c:> .
. * Carbon monoxide, hydrocarbon

© Carbon dioxide gas, water

SEC003

EC4 -
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EMISSION CONTROL SYSTEM — Crankcase Emission Control 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 ‘

Nomnally, 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

4= Biow-by pas

SECO004
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INSPECTION

P.C.V. VALVE AND FILTER

With engine running at idle, remove
the ventilator hose from P.C.V. valve.
if the valve is working, a hissing noise
will be heard as air passes through the
valve and a strong vactum should be
felt immediately when a finger is
placed over valve inlet,

SMA04B

VENTILATION HOSE

1. Check hoses and hose connections
for leaks. - b ’ -
2. Disconnect all hoses and clean
with compressed air. - T
" 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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A

PO S

Exhaust-.smfs;on_Coi;mrsm—'E_MISSION CONTROL SYSTEM
| EXHAUST EMISSION CONTROL SYSTEM

DESCRIPTION
The exhaust emission control system is made up of following:
Emission control system California models I;Ion—Cahforma models Canada models
. \ ] N for U.S.A.
(Type-A) (Type-B)
Alr induction system # Air induction valve ® Air induction valve —_—
e EAL tube o E.AL tube
(Type-2) (Type-1) (Type3)
¢ E.G.R. valve » E.G.R. valve o EGR. valve _
E.G.R. system ¢ Thermal vacuum valve | o Thermal vacuum valve o 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 o V.V.T. valve
® Thermal vacuum valve ® Thermal vacuum valve
Spark timing control system |  (3-port type (3-port type e
-Type-A2, A3) -Type-Al, A3)
Catalyst s Catalytic converter e Catalytic converter » Catalytic converter

" AIR INDUCTION

SYSTEM (A.L.S.)

DESCRIPTION

The air indisction system (A.LS.) is
designed to send secondary air to the
exhaust manifold, utilizing a ‘vacuum
caused by exhaust pulsation in the

exhzust manifold.

The exhaust pressure in the exhaust
manifold usually pulsates in response
to the opening and closing of the
exhaust valve and it decreases below
atmospheric pressure periodically.

If a secondary air intake pipe is
opened to the atmosphere under

vacuum conditions, secondary air can
be drawn into the exhaust manifold in
proportion to the vacuum.

Therefore, the air induction system
(A.LS)) reduces CO'and HC emissions
in exhaust gases. The system consists
of two air induction valves, a filter,
and hoses,

Type-A

Exhaust manifold

Air induction valve

Intake manifold

Air flow meter

“—E.A.l. tube

SECO005

EC-6
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EMISSION CONTROL SYSTEM — Exhaust Emission Control System

Type-B

Exhaust —
manifold

Air induction valve

Filter

Air cleaner \r :

Air flow meter

- /—E.A,I. tube

k-g_

. '_ o
Alr induction valve case

The air induction valve case, which
consists of two reed valves, a valve case
and a filter,“is attached to the air
cleaner. - .

There are two types of air induc-
tion valve casés..The type-A is equip-
ped with two hose connectors and is
installed on California models, and the

type-B is equipped with one connector.
and is installed on all non-California

models except Canada.

Type-A

To exhaust manifold

Q \ Air

induction
, [ valve

3 Sealing
rubber

Air induction valve

Two reed valves are installed in the
air cleaner, When the exhaust pressure
is below atmospheric pressure (nega-
tive pressure), secondary air is sent to
the exhaust manifold.

When the exhaust pressure is above
atmospheric pressure,” the reed valves
prevent secondary air from being sent
back to the air cleaner.

Reed valve

Stopper .

SECO009

Air hilter . SECO059
Type-B
To exhaust manifoid
G ___ Air induction

Sealing
rubber

Air filter
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ECO21

Air Induction pipe

The secondary air fed from the air
induction valve goes . through the
E.Al tube to the exhaust manifold.

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.

Type-A
E.A.L pipe

SECO10

EC-7
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Exhaust Emission Control System — EMISSION CONTROL SYSTEM

Type-B

SECO11:

REMOVAL
AND INSTALLATION

Air induction valve and fiiter

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.

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.

EC-8
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The air induction pipe can then be’
taken out. Installation is in the reverse

sequence of removal.

A

" sEco4|

INSPECTION

Preliminary inspection

Check hose for looseness, flatting, L

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

SECD15

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
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. EMISSION CONTROL SYSTEM — Exhaust Emission Control System

EXHAUST GAS :RECIRCULATION (E.G.R.) CONTROL SYSTEM :

DESCRIPTION

In the exhaust gas' recirculation
‘'system, a part of the exhaust. +gas is
returned to the combustion chamber

to lower the spark_ﬂamc temperature - -

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

When the E.G.R. control valve is

‘open, some of the exhaust gas is led

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

.-

[ SR -

Type2 - . 7

R

L

1)
-

_.- ; g From air pipe

...‘ ll
STy .

K

- H

s

e

|4—— valve

| ] ‘ i
‘Y [~ ~__ vacuum
1 port

Throttle
chamber
|~ venturi

Throttle

E.G.R

coolant

i d
Zl"ht:rmal vacuum valve (Type-A3)

A‘h:rmal vacuum valve (Type-A2)

Exhaust gas from exhaust manifold SECO17
" & L . [ i
Typel - ' oo a g' From air pipe ,
et T N . o :
— = — ' ‘.- L « - Throttle
. T “chamber
— i L ' |~ venturi
T T ot
: - valve
i, ; EGR.
* 1 ™~ vacuum
- I i port
=g | = - |-~ Engine
| __—F coolant
' /
/7 "
yd
,ZThermal vacuum valve (Typc—Al)"
Thermal vacuum vakve (Type-A3) ’
Exhaust gas from exhaust max?i_fold . sECO1S
EC9-
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Exhaust Emission Contral System —

Lwt e

EMISSION CONTROL SYSTEM

Type-3

~— Throttle chamber

[~— Vacuum port

L Engine coolant

Z Thermal vacuum valve

Exhaust gas from exhaust manifold

secaog |
OPERATION
The operation of the system is as follows: i
lType-2‘ )
Water temperature | Thermal vacuum valve V.V.T. valve E.G.R.
°C(°p) Type-A2 | Type-A3 Venturi vacuum Exhaust gas pressure | Operation control system
' High _ Low ‘
High High Closed
Below 15 (59) Open Closed , ' Not actuated
 Low Low “Open”
_ High Low
‘High Hi Closed i |
15 - 60 Lesk | Closed e 1IER igh | Sighty
(59 - 140) Low High actuated
Low Low Open Not actuated
High Low
" High High Closed
60 - 95 Closed | Closed |— - Actuated
(140 - 203) . | Low. High
Low Low Open Not actuated
‘High . Low ' _ '
. " High High Closed
Above 95 Closed | Open - Not actuated
(203) Low High
Low Low Open

EC-10
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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
' High High Closed Actuated
60-95 Closed Closed -
(140 - 203) _Low High .
' Low Low Open Not actuated
High Low '
Hi Hi Closed '
- Above 95 Closed Open igh -gh ose _Not actuated
Low Low Open
Type-3 '
B.P.T. valve
Water temperature Thermal vacuum valve Exhaust gas pressure Operati lti(‘;R :
oc (QF).A,‘ L v . kPa (mmleo, in H, 0) : peration | control system .
Below 0.206 - 0.324 (21 - 33,0.82-1.30 0
Below 50 (122) Closed 031 130) P | Not actuated
: Above 0.206 - 0.324 (21 - 33,0.82-1.30) Closed ’
. low 0.206 - 0.324 (21 -33,0.82-1.30 4] N i
Above 50 (122) Open Below ( _ ‘ ) 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.

EG.R. control valve construction

and type vary with transmission type

Downloaded from www.Manualslib.com manuals search engine

and car destination. For identification
pufposes, the part number is stamped
on the recessed portion at the top of
the valve. .

SECO19
1 Diaphragm spring 4 Valve
2 Diaphragm 5 Valve seat
3 Valve shaft 6 Valve chamber

Thermal vacuum valve
(3-port type)

Two thermal vacuum valves are
installed, one on the upper side of the
intake manifold, and the other on the
lower side. These thermal vacuum-
valves detect the temperature of the
engine cooling water. The valve shaft is
pushed up or down by the thermal
expansion force of wax which depends
on the temperature. This action opens
and closes the valve, which causes the
E.G.R. control vacuum line to be
opened or closed to the atmosphere.

When the valve opens, air from the
throttle chamber vacuum signal line is
introduced, and while the venturi
vacuurn 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

2

From
air cleaner

To distributor
advance
control line

From
@ air cleaner

Exhaust Emission Control System — EMISSION- CONTROL SYSTEM

Thermat vacuum vaive -
(2-port type)

The 2-port type thermal vacuum
valve is mounted on the engine
thermastat housing. It detects engine
coolant temperature by means of a
built-in 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.

} To E.G.R. control line-
g S R T

RS

From throttle chamber J

ToEGR.
control line ;

2

To distributor

Valve —_ | P

advance
control line
Wax
" SECO21
"Type-A3 l
_ : From air cleantr
Spring [k '-

SEC022

EC-12
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Venturi 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), (2. This valve con-
trols the throttle vicuum in order to
activate the E.G.R. control valve.

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

_positian 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 A

The B.P.T. valve monitors exhaust
pressure ito 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. yalve regulated by
the operating condition of the engine.

To E.G.R. Rubber cap
control line
- =3
Air L 18 ~ H
filter : ; -
Diaphragm
-1
Exhaust pressiire. © * gpea6s
REMOVAL______

AND INSTALLATION

E.G.R. controt valve
and E.G.R. tube

1. Remove nuts which secure
E.G.R. tube and B.P. tube to EG.R.
valve, and disconnect tubes from valve.
2. Disconnect vacuum hose and:
remove nuts securing E.G.R. contral
valve to Intake Manifold. The E.G.R.
cantrol valve can then be taken out.

CAUTION: .
Pay attenticn 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
U.S.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.

2. Disconnect vacuum hoses and
unscrew the thermal vacuum valve.
Then, the valve can be removed.
3. Installation is in the
sequence of removal.

reverse

a. Be sure to apply sealer to threads of
the valve prior to installing a new
valve,

b. When ‘installing a new thermal
vacuum valve, be sure that color
and shape are correct. . i

SECO27
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_.EMISSION CONTROL SYSTEM — Exhaust Emission:Control System

) .

“SECO28

SEC030

V.V.T. valve

1. 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.

SECD29

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 .
37-50N-m '
(0.38 - 0.51 kg-m,
2.7-37 frlb)

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 replacing the B.P.T. valve
with new one, confirm_that the type
number on new'pa!'t is the same as
that on former one.

@) : B.P.T. valve mounting screw
37 -50N-m
{0.38 - 0.51 kg-m,
2.7-37 ftib) e

INSPECTION
Entire system _
1. Make.a thorough visual check of

E.G.R. control system. If necessary,
wipe away oil to facilitate inspection.

. If any hoses are cracked or broken,

replace. o
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. . o :
3/ With “engine running, ‘inspect
E.GR. 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.
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«Exhaust Emission Contro/ System —-EMISSION. CONTROL SYSTEM

vacuum is present ‘at the end E.G.R. coritrol valve
{EG.R. control valve side) of

Dismount E.G.R. control valve
vacuum hose.

from engine.
Type-Al, Type-A2 1. Apply vacuum to E.G.R. control

valve, referring to the following figure.
If the valve moves to fuil position, it is
normal.

EG.R. control valve will remain

open for more than 30 seconds after
vacuum has cut off.

(1) When temperature of the engine SEC033
g coolant is low: : : . ‘ —

[Below 15°C (59°F)] weoueevverirnnecs

eressssiaes s nasn s Californiq models

" [Below 60°C (140°F)] veeoociirerenn.

..................... Non-California models

[Below 50°C (122°F)] -.vouvvvvervnrnens

el iCanada models

Mzke sure that E.G.R. control valve

" ddes not operafe when' engine-speed is

) increased from idle to 2,000 — 2,500
- Ipin.

SECO078

2. Visually check E.G.R. control

(2) When temperature of the engine ?:r: for-damage;-wrinkle-or-deforma
coolant is high: o

[Above 15°C (59°F)] ..cvuneeei il )

........................... Cﬂifornia models

[Above 609C (140°F)] -veervrecsenenene ‘

.................... Non-California models

[Above 50°C (122°F)] -oeeerruaenusren-

............................... Canada modets Thermal vacuum valve

Dismount thermal* vacuum valve
from engine.

1) Make sure that E.G.R. control
valve operates when engine speed is
increased from idle to 2,000 - 2,500

Before dismournting, drain engine

pm. , .

2) If E:G.R. control valve does not If vacuum pressute is either weak or coolant from engine.

operate propeily, check it as follows: nonexistent, replace thermal Apply vacuum to thermal vacuum

¢. Disconnect one end (E.G.R, control “vacuum valve. If vacuum pressure is valve and check to be sure that ther-
valve side) of vacuum hose which detected, replace E.G.R. valve. mal vacuum valve opens or closes in
connects 3-way connecter to response to engine coolant tempera-
E.G.R. control valve. : : If any difficulty is encountered in ture as specified. - :

¢ Increase engine speed from idle to judging the condition of any com- Thermal vacuum valve should ope
2,000 — 2,500 rpm. ponent during above inspection, check or close at a temperature specified

# Make sure that thermal vacuum the questionable component inde- below, completing the vacuum
valve is closed, and that throtile pendently as follows: passage.

EC-14-
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EMISSION CONTROL SYSTEM - Exhaust Emission Control System

Thermal vacuum valve operating temperature:

Operating temperature °C {°F
Type perathe P ) Applied model
Leak Open Close

Wax o 60 - 95 Below 60 (140) [ Non-California
(Type-Al) (140 - 203) | Above 95 (203) | for US.A,
Wax 15-60 60 - 95 Below 15 California
(Type-A2) (59 - 140) | (140 - 203) (59) :
Wax Above 95 | Below 95
(Type-A3) - (203) (203) US.A.

) Above 50- | Below 30 -
Bi-metal (122) (122) Canada

CAUTION:

Do not allow water to get inside the
thermal vcuum valve.

US.A.

q“.‘-
Vg
) .

(- ]_Ll_f_;_\

N
2
QD
SEC036
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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 mmH:0, 7.87 inH2 0],

SECO037

2. Apply vacuum pressure above
0.785 kPa (80 mmH,0, 3.15 inH20)
to V.V.T. valve and check for leakage
as shown below. If a leak'is discover-
ed, replace valve,

Apply pressure
above ‘

(80 mmH1 0,
3.15inH1 0}

SECO28

B.P.T. valve

1. Disconnect two vacuum hoses on
B.P.T. valve. o
2. ‘Plug one of two ports of BP.T.
valve. .
Apply a pressure above 0.490 kPa
(50 mmH,0, 197 inH,0) to B.P.T.
valve and orally suck back other port
of B.P.T. valve as shown below to
check for leakage. If a leak is noted,
replace valve. ’

t
Apply pressure above

0.490 kPa {50 mmH>0, 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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Exhaust.Emission Control System. — EMISSION CONTROL SYSTEM

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

Thermal vacuum valve
(3-port type)

Two- thermal vacuum valves are
installed, one on the upper side of the
fntake manifold, and the other on the

valves detect the temperature of the
engine cooling water. The valve shaft is

pushed up or down by the thermal °

expansion force of wax which depends
on the temperature. Thi$ action opens
and closes the valve, which causes the
distributor vacuum line to be opened
or closed to the atmosphere.

When the valve opens, the vacuum.

signal line will open to the atmos-
phere, stopping the distributor vacuum
.ﬁ-om advancing.

This system does not operate with the engine at-idle.

lower—.side._These_.thermal _vacuum:

From

air cleaner

ToEG.R

Type-A2

To E.G.R.

From

To distributor
advance
control line

sEcozo

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 heading
“E.G.R. control system” for remaval
and installation procedures.

INSPECTION

Entire system

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

" control line |

&

To distributor
advance
control line

SECO21

control line |

From
__air cleaner

&

E.G.R.
control line

&

: Spark
o E> advance
control

vacuum
line

SEC022

EC-16
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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. o

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

(3) Warm up the engine until coolant
temperature gauge i)ointer moves to
middle position of scale. Ensure that
the spark timing advances from its
previous position,
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EMISSION CONTROL SYSTEM — Exhaust Emission.Control System

If spark timing-does not change, re-
place thermal vacuum valve.

fa

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)

T
ype Open Close
Below 15 (59)
Wax (Type-Al,lA2) 15 - 60 (59 - 140) Above 60 (140)
Wax (Type-A3) Above 95 (203) Below 95 (203)
ppp— DECELERATION

Do not allow water to enter the ther
‘mal vacium valve.

SEC036
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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 vacuuni
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.

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

ie??

ar

EC-17
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Exhaust Emission Control System — EMISSION. CONTROL SYSTEM

Catalytic converter J

SECO43

OPERATION

Exhaust gas emitted 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- :

INSPECTION

Preliminary inapection

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 gears
into “Neutral” (for manual trans-
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.

duction valve and injected into. the
exhaust manifold. With this injection
of the secondary air, hydrocarbons
(HC) and carbon monoxide (CO) in
the exhaust gas are gradually oxidized
with oxygen (Q;) 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 residual
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
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3. _lnstalla_tion is in the reverse
sequence of removal. C

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-lb)

Catalytic converter bolt

31-42N-m
{3.2- 4.3 kg-m,
23 - 31 ftdb)

SECO44

3. Race engire.(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. I CO percentage measured in step
6 is less than 0.3%, the catalytic con-
verter is normal.

8. If CO percentage Tneasured in step
6 is over 0.3%, recheck AILS. and
replace air induction valve. Then, per-
form inspection steps 5 and 6. ,
9. If'CO percentage is still over 0.3%
in step 8, catalytic converter is mal-
functioning. Replace catalytic con-
verter.

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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EM_ISS!O.N cO NTROL. SYSTEM - Evaporative Emission Control System

‘3. Race engine (1,500 to 2,000 rpm)
two or three times under no load and
make sure that specified CC 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.

'EVAPORATIVE EMISSION CONTROL SYSTEM

DESCRIPTION

This system is m.ade up of the 5. Vacuum signal line

The evaporative emission control following: . 6. Canister purge line
system is used to reduce hydrocarbons 1. Fuel tank with positive sealing filler 7. Vapor liquid separator (Hatchback .
emitted to the atmosphere from the cap models). : '

fuel system. This reduction of hydro-
carbons is accomplished by activated
charcoals in the carbon canister.

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

Removal and installation of above
components are described in Section -
FE. :

lator Fuel filler cap
Pressure regulator (Vacuum relief)
- Vapor liquid separator s
. (HATCHBACK model only)
Fuel return line
Fuel check
valve
Fuel feed line . l _
' Fuel tank
f v
=] "
[ a - |
e i
Fuel damper —\

Purge control . ot
line ) :
(To throttle Electrical
chamber) fuel pump

. Fuel pauge

Fuel injector sending unit
Fuel tank vapor vent line
Vapor storage
canister Intake manifold
Canister
purge line SECO46
EC-19
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Evaporative Emission Control System- — EMISSlON CONTROL SYSTEM

: OPERAT|°N tank are directed to the mrbon canis- coals and stored there when the engine
Fuel vapors from the sealed fuel ter which is filled with activated char- is not running.
HARDTOP models
: Vacuum signal line 7 : : Purge control valve __ Positive sealing gas cap
. with vacuum relief valve

Fuel vapor
vent line

Fuel check valve
Fixed orifice

o Freshair
4= Fuel vapor
: SEC047
HATCHBACK models
Vapor/liquid
Vacuum signal line 4 Purge control valve separator
o ' 3 S | "Fuel vapor C ‘ I
. vent line
\ _ Positive sealing gas
. cap with vacuum
Fuel check valve |} ' re_lief valve
—= > Fixed orifice )
Constant purge
Intake manifold orifice
k]
{3 Freshair
4= Fuel vapor

SEC048

EC:-20
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EMISSION CONTROL .SYSTEM - Evaporative Emission Control System

The canister retains the vapor until
it is purged by the air drawn through
the purge line towards the intake

_manifold while the engine is operating.

When the engine runs at idle, the purge

control valve is closed. Only a small
amount of purge air flows into the
intake manifold through the constant
purge orifice. As the engine speed in-
creases, and the ported vacuum rises
higher, the purge control valve opens
and the vapor is drawn into the intake
manifold through both the fixed
orifice and the constant purge orifice.

(1) Engine does not operate:

4= Fuel vapor SECO4S

1 Diaphragm 4 Constant fixed
2 Purge control orifice
valve 5 Activated carbon

3 Fixed orifice

-

Engine operates at idle:

To intake
manifold

¢= Fresh air .

@ Fuel vapor SECO50

1 Diaphragm 4 Constant fixed
2 Purge control orifice

valve 5 Activated carbon
3 Fixed orifice 6 Filter
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(3) Engine speed increases:

To carburetor @( 4= From
(Ported vacuum) - " fuel
‘ -y
To intake = .'L':E‘ ® tank
manifold o :
¢ Fresh air
4= Fuel vapor
SEC051
1 Diaphragm 4 . Constant fixed
2 Purge control orifice
valve 5 Activated carbon
3 Fixed orifice 6 Filter

INSPECTION

FUEI. TANK AND VAPOR
VENT LINE.

cﬁp.‘ -

2. Disconnect the vapor vent line

 Check all hoses and fuel tank filler

connecting carbon canister to fuel -

tank. *

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

4. Supply fresh air into the vapor :

vent line through the cock little by

little until pressure becomes 3.923 kPa .

(400 mmH,0, 15.75 inH, 0).

3-way connector

3,923 kPa (400 mmH0, 15.75 inH20)

‘Carbon canister

L
BB

Manometer

- Check valve

Fuel filler cap

ECO091A

5. Shut the cock completely and
leave it unattended. i

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

]ﬂH2 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, therefors, 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.
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If‘

© phragm.
.___ph:agm kit.(which_is. made_up._of_a..___grifice.

- -
- N .+

Evaporative Emission Cantrol System

P

EMISSION CONTROL SYSTEM-

1! Diécﬁﬁnéct rubber 'fiose, i‘n-”lihe" -

line, between T-connector and carbon
camster 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. ~Discorinect thie ribber Hosé on the
line between the stee! 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.

3. If there is a leak, remove top
cover from purge control valve and
check for dislocated or cracked dia-
If necessary, replace dia-

retainer, diaphragm and spring). .

l "— Cover
Diaphragm
%:: Retainer
E.——— Diaphragtn spring

'EF200

CARBON CANISTER
CONSTANT PURGE ORIFICE

Check the constant purge flow in
the intake manifold vacuum [Line, at
the constant purge orifice of .carbon
canister.

To check the purge flow, proceed
as fotlows:
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SECO52

3. If there are no leaks, remove
purge control valve and check the
constant purge orifice for leak. If
necessary, clean the constant purge

FUEL TANK VACUUM
RELIEF VALVE

Remove fuel filler cap and see it
functions properdy.
1. Wipe clean 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.

CARBON CANISTER FILTER

Check for a contaminated element.

Element can be removed at the
bottomn of canister installed on car
body.

L ET500

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
I and 2 above, replace.

<= Evaporative fuei flow
* Fresh air flow

ECO90A
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EMISSION CONTROL SYSTEM = Service Data and Specitications

SERVICE DATA AND SPECIFICATIONS

TIGHTENING TORQUE

Unit N-m ka-m ft-lb Unit Nm kg-m ftib

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

3.7-5.0 |0.38-0.51 2.7-37

E.A.l, tube securing nut 34-44 35-45 25-33

B.P.T. val i
Lessthan | Lessthan | Less than valve mounting 3.7-50 |038-.051 | 27-3.7
Thermal vacuum valve 72 29 16 SCrew

Catalytic converter bolt 31-42 3.2-43 23-1

EC-23
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ENGINE REMOVAL & INSTALLATION
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‘Engine Removal and tnstallation —ENGINE REMOVAL & INSTALLATION.
"~ ENGINE REMOVAL AND INSTALLATION |

CONSTRUCTION
" 1 (09-1.2,6.5-87)

@.8.8-11.8
0.9-1.2,6.5-8.7

@ 30-40 20-42
(3.1-4.1,22-30) ® (2-4,3,14-31)"

@ 44-54 (3.1-4.1,22-30)

(4.5-5.5,33-40) - . 31--42

3.2-4.3,23:31)
@ N-m (kg-n, ftdb) (
SERODO1

REMOVAL _ CAUTION: (4) Turn the ignition switch OFF.

It is much easier to remove engine Before disconnecting fuel hose, release (Sf)f Rle connect ]thezhamess connector
and transmission as a single unit than fuel pressure from fuel line to elimi- © o PUmP I¢lay-2.
to remove them separately. After re- nate danger,
moval, engine -can be separated from
transmission assembly. -

p—— — - Fender covers should be used to
(1) Start the engine. protect car body.

{2) Disconnect the hamess connector
of fuel pump relay-2 while the en-

WARNING: . gine is running,

2. Disconnect the negative battery
cable.

- . . ‘ On air conditioner equipped modaels

a. Place wheel choc'_“ in front of Relay bracket destined for California, remove the

::::Iw“eek and in rear of rear battery to facilitate this operation.
b. Be sure to hoist engine and jack /‘ i l;:am eniine :oolant_

up transmission in e safe man- e i""\ \ . mave hood.

ner. M /E'f ' Mark the location of hood hinges
c. You should not remove the N !. on hood to facilitate correct reinstal-

engine until the exhaust system = ~§§\»,’% B/) iation.

has completely cooled off. — ﬂ\@%f . -

Otherwise, you may burn your- »}_ _j((%’ o CAUTION:

self and/or fire may break outin | | ensit et SEF131 Have an assistant help you so as to pre-

fuel line, ' vent damage to body.

) ‘5_. Remove all wires and hoses where
1. Follow the procedure below to  (3) After the engine stalls, crank the indicated by the arrows in the figure
reduce fuel pressure to zero. engine two or three times. below.

ER-2
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ENGINE REMOVAL & INSTALLATION.— Engine Removal and Installation
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SER0O3

Alr conditioner eqguipped
models :

. Remove compressor following the
procedures below: : -
(1) Remove compressor drive belt.
To remove this belt, loosen both
idler pulley nut and adjusting bolt.

(2) Remove compressor.
Place removed compressor as shown
" below:

Nei_er‘discharge gas from l:t:u'm;irosi
sor while service/repair work is being
performed., :

Power steering equipped

models o

- 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.

) I ) SER004
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cow

(2) Remove oil pump.
Place removed oil pump as shown
below:

Naver drain oil from. oil pump while
service/repair work is being performed.

6. Remove transmission control link-
age a3 follows: . _
(1) Manual transmission

Engine Removal and Instaliation — ENGINE REMOVAL & INSTALLATION

SERO10

8. Disconnect speedometer cable,

- 9. Disconnect down. shift solenoid

wire and inhibitor switch wire. (AfT
only).

7. Remove radiator and radiator
shroud. '

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

ER-4
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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.

Ptug open holes in rear axtension
housing as shown,

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

WARNING: o
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
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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 pot 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 elactrical hamass are correctly
connected.

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 Maintenance (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 . ‘ ftdb
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 23-3
Front mounting insulator to body 31-42 32-43 23 - 31
Compressor to bracket 44 -54 45-55 33-40
Steering oi! pump to bracket 18-25 19-26 14 -19
Rear mounting insulator to transmissicn 88-118 09-12 65-8.7
Rear mounting insulator to mounting member 88-118 09-12 65-8.7
Mounting membear to body 20-42 2-43 1-4 -
Exhaust manifiold to exhaust tube 20-26 20-28 14-19
Clutch operating cylinder to engine 30-40 3.1-41 22-30
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DATSUN 200SX . Model S110 Series

secToN= = B

ENGINE CONTROL,FUEL &
EXHAUST SYSTEMS :

CONTENTS | o
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~Engine Control System — ENGINE CONTROL, FUEL & EXHAUST SYSTEMS
77 "ENGINE CONTROL SYSTEM

Adjusting lock nut
Pedal free play
0-2mm{(0-0.08 in)

Accelerator
wire

@ :* N-m (kg-m, ft-Ib)
SFE001

ADJUSTMENT

ACCELERATOR WIRE

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

SFE002

.SFEDD3

FE-2
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a. Depress accelerator pedal to make

sure its linkage moves smoothly
without jamming or dragging; re-
lease pedal to make sure it returns
to its original position smoothly.

.. Check to see if throttle valve fully
opens when. accelerator pedal is.

completely depressed and if it
retums to idle when released.

. Pedal height adjustment is not

necessary, since its height is deter-
mined by stopper.
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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 ﬁmmm}
N2,

SFE154

4 -

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

4y
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SFE155

ACCELERATOR PEDAL

Remove nylon collar, and discon-

nect accelerator wire from tip of pedal
arm. .-~ ‘ R

Then remove pedal arm assembly
by remoying pedal arm bracket retain-
ing l;'oltl‘s". ‘

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. )

i

_ INSTALLATION

.~ To install, reverse the order of
© . removal. - -

a. Check accelerator control parts for
imprdﬁér contact with - any ad-
jacent parts. .
b. When connecting accelerator wire,
.be careful not to twist or scratch its

. inner wire. ’
c. On automatic transmission models,
" depress accelerator pedal to make
sure that kickdown switch turns
- on when throttle valve is fully open
_and that push rod moves properly.

FE-3.
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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 ohserve 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 hefore 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

e Ventilation hose

o Evaporation hoses

e Fuel filler hose (Hatchback)

Harness mhne&gp _
Ventilation hose

N ] _
A S
\ / _—~""> sFE009

; 1
Harness connector
Ventilation hose

=]

¢ Evaporation hose .
e Fuel filler hose (Hardtop)

Reservoir tank
W

d. Put drained fuel in an exptosion- |

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-b)

SFE012,

FUEL TANK GAUGE UNIT

1. Disconnect battery ground cable.
2. Remove protector from luggage
compartment, and disconnect hamess '
for fuel tank gauge unit. Also remove
rubber grommet.

3. Tum lock plate counterclockwise,
and extract fuel tank gauge unit.

RESERVOIR TANK
(Hatchback)

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

- Fuel tank gauge unit —_

4, Remove the following parts from
underside of floor,

e Fuel outlet hose

e Fuel return hose-

Downloaded from www.Manualslib.com manuals search engine

SFEO13

3. Remove evaporation hoses, and

.then remove reservoir tank.

\\//Q/ #——"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. . '
3. Open fuel filler lid, remove fuel
filler cap, and remove fuel filler
attaching bolt.

Fuei filler cap

SFEO016 | -

FE-5 .


http://www.manualslib.com/

¥

Fuel Systam — ENGINE CONTROL, FUEL & EXHAUST SYSTEMS

ko s - e e -
4, Remove fuél filler tube and hose
as follows:
# Hardtop
(1) Disconnect fuel filler hose from
fuel tank underside of floor.
{2) Remove protectors from luggage
compartment, and disconnect ventiia-
tion hose, 5 '

Remove fuel check valve I;racket, ‘

and then extract both fuel filler tube
and hose.

_F_‘;l:_d:;kvalﬂ
lE__._c_.__\"‘-::

FUEL PUMP, DAMPER
AND FILTER T

Refer to Section EF.

INSPECTION

FUEL TANK
Check fuel tank for cracks or defor-

# Hatchback

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

A Fuel filler tube
. - . )
ol filler how L
H M ‘ P> -
».

SFEQ18

FUEL TUBE

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 fuel tank.
3. Loosen fuel hose clamps and
disconnect fuel tube at each end.

Plug hose and tube opl_m_ipgs._to
prevent entry of dust or dirt while
removing.

].

FUEL CHECK VALVE
Remove fuel check valve as fol-
lows: -

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

FE&6-
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4. Remove fuel tube clamps and fuel
pump bracket from undeibody. Re-
move fuel tubes and fuel pump as an
assemnbly. Leave brake tube on under-
body.

fiationTIf riecessary | Teplace T —

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. ' T

FUEL CHECK VALVE .

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

FUEL TUBE

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

FUEL PUMP, FUEL DAMPER
AND FUEL FILTER

Refer to Fuel Pump, Fuel Damper
and Fuel Filter for component parts
inspection (Section EF).
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"ENGINE CONTROL, FUEL & EXHAUST SYSTEMS - Fuel System

INSTALLATION

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

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

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

Downloaded from www.Manualslib.com manuals search engine

b. Fasten fuel tube clamps on under-
body securely. Failure to follow

this caution could result in damage .

1o the surface of fuel tube.

c. Do not kink or twist hose and tube - .

when they are routed.
d. Run the engine and check for leaks
" at connections.
e. Fuel tank :
Install fuel filler hose after fuel
tank has been mounted in place.”

Failure to follow this rule could

L]
1

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

. when they are routed. Be sure to

. retain them with clips securely.
f.

Fuel tank gauge unit

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

tank 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


http://www.manualslib.com/

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
through underbody and rear axle case.

exhaust muffler

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.
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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
7.8-11.8N-m
(0.8- 1.2 kg-m,
5.8- 8.7 ft-lb)
* Catalytic converter attching
bolts
31-42N-m
{3.2-43 kgm,
23 - 31 ft-lb)
Rear muffler mounting insulator
nut- - -°
78-11.BN-m
(0.8- 1.2 kg-m,
5.8- 8.7 ft-Ib}
Muffler band stopper attaching
bolts
7.8-11.8Nm
(0.B- 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- !?.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 ir}_&tallation, check that
mounting- brackets and mounting
rubbers-are free from undue stress.
If any of the above parts is not
installed properly, excessive noises
or vibrations may be transmitted to
the car body.

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

FE-9
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Exhaust System —ENGINE CONTROL, FUEL & EXHAUST SYSTEMS
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Hydraulic Clutth Controf — CLUTCH

'HYDRAULIC CLUTCH CONTROL

CLUTCH PEDAL
REMOVAL

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

SCLOOM

1 :E-ring -

INSTALLATION
1. Install clutch pedal in reverse or-
der of removal.

Observe following:

scLooz|

¢. 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 pagea.

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)
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___"2._Retum spring a. Apply grease to boss of clutch-ped-
3 Clevis pin al, return spring and fulcrum pin. e
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-
normalities 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 peda! as-
sembly.

2. Clevis pin @) for wear or damage,
and snap pin (8) for any deformation.

3. Pedal ®, pedal pad () and pedal
stopper (or clutch switch) for de-

formation or damage. :
4. Return spring @ for fangue or

damage.

CL-2

SCLO03

b. Firmly attach E-ring to fulerum

SCLO04

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,
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CLUTCH - Hydrsulic Clutch Control

DISASSEMBLY

78-11.8(0.8-1.2,58-8.7

M7.8-118
0.8-1.2,
5.8-8.7)

Stopper bolt
Tt + \ ~
- 7 @ Nem (kg-m, ftdb)
Vi + ' sCLQOS
- - i oL ’
1. Remove dust cover and,take off CAUTION AR for wear. If the clearance between
: bore and piston exceeds

stopper ring.

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

3. Loosen stopper bolt and take it

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

Discard piston cup and duét cover.

Downloaded from www.Manualslib.com manuals search engine

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

P

1

L . .
LTy

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

cylinder
specified value, replace piston as-
sembly or master cylinder assembly.

Clearance between cylinder
- bore and piston: - - - - S
Less than 0.15 mm '

cL - 1 (0.0059'in)

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

]
S

ASSEMBLY

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

CL-3


http://www.manualslib.com/

Hydraulic Clutch Control-— CLUTCH

2. Install 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 smoocthly. '

@ : Stopper bolt
15-29 N'‘m

{0.15 - 0.3 kg'rn,
1.1- 2.2 ftb}

INSTALLATION .

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

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

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

CAUTION:

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

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

2: Remove lock spring, then dis-

engage hose from bracket.

3. Remove clutch hose from.oper- '

ating cylinder.
4. Remove operating cylinder.

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 batween 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
s, 10.8:-1.2 kg-m,
5.8 -8.7 ftb)
Clutch tube fiare nut
15-18N-m
{(1.5-1.8 kym,
11-13 ftdb)
Push rod lock nut
+-7:8-11.8N-m,..
(0.8 -1.2 kg-m,
5.8 - 8.7 ft-b}

CAUTION: v
When connecting clutch tube use Tuol
6634310000,

When ﬁqhtening ﬂafa nut, hold
pipe by hand to prevent it from twist-
ing.

OPERATING
CYLINDER

REMOVAL
1.. Loosen,clutch tube flare nut at

the bracket on side member

CL4:
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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 S Pistoncup”
=2 Dust cover -6 . Operating cylinder
3 Pistonspring” 7 Bileeder screw
.4 Piston. .
INSPECT ION

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

*~47Check bleeder hole'to'be sure that————
" it is cléan.

ASSEMBLY

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

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

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

INSTALLATION

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

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

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

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
GG94310000.

@ : Bleeder screw
" 659-BBNm
{0.7-09 kg-m,
_ 5.1 - 6.5 ft-Ib) _
" Operating cylinder to clutch
housing securing bolts
30-40N-m
{3.1-4.1 kg-m,
22 - 30 ft-lb)
Clutch hose to operating cylinder
17 -21 N-m
{1.7 - 2.1 kg-m,
12 - 15 ft-lb)

CLUTCH LINE

INSPECTION

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

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

REMOVAL

CAUTION:

When disconnecting clutch tube, use
suitable flare nut wrench.

Never use an open end wrench or
adjustable wrench,

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

2. Remove lock spring, then disen-
gage hose from bracket.
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3. Remove clutch hose from oper-
ating cylinder. I

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. L
1. Install clutch tube.

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

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

(3) Then tighten flare nut.

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

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

Use new gasket.

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

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

a. When tightening flare nut, 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 ftb}

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: o
When tightening .flare nut, use .Tool
G694310000. o

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.

sSCLOOB

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.

SCLOC9

CL-5
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Hydraulic Clutch Control — CLUTCH

“

I

3. Havé a co-worker depress 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
] ~

4. Clos¢ 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
69 -83N-m
{0.7 - 0.9 kg-m,
5.1 -6.5 ftdb}

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

a. Brake fl'uid containing air is white
and has visibte air bubbles.

b. Brake fluid containing no air runs
out of bleeder 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 brake fluid drained
during bleeding operation.

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

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

CLUTCH DISC AND COVER

REMOVAL

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

2. Insert Tool into clutch disc hub.

3. Loosen bolts attaching clutch
cover to flywheel, one turn each at a
time, until spring pressure is released.
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Be sure to turn them out in a Crisscross
fashion.

4. Remove clutch disc and cover
assembly.

INSPECTION

Wash all disassembled parts except
disc assembly in suitable cleaning

., SCLO

o%

. i - . .
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 roughness may be

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

Clutch disc assembly

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

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

CL-7
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Cluech 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)

»

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

Backlssh:
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 ST20050100 on Tool
ST20050010 and then tighten clutch

cover assembly on base plate by using
Tool ST20050051. .

§T20050051

N §
o I -
MX%\N}\Q"\}\‘\\.\\WE&

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

5. “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
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If height “A” of spring end is
beyond specified value, adjust spring
height with Tool ST20050240. if
necessary, - replace clutch cover as-
sembly.

s M1 | Al

SCLO8

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
5T20050240.

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
noisé, or lightly hammer on rivets for a
slightly cracked noise. Any of these
noises indicates need of replacement as
a complete assembly.

INSTALLATION

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

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

2. Reinstall clutch disc and clutch
cover assembly. Support clutch disc
and cover assemblies with Tool
KV301001900.

Be sure to keep disc facings, fly-
wheel and pressure plate clean and
dry. :
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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
16-21N-m
(1.6 - 2.1 kg-m,
12 - 15 ft-Ib)

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.

CL145

INSPECTION

.Check for abnormal wear on con-
tact surface of withdrawal lever, ball
pin and bearing sleeve.
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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 bo
coated to the above points, i too .
much lubricant is applied, it will.run
out on the friction plates when hot, re-
sulting in damaged clutch disc facings. ,

Tt
3. After lubricating, install with-"
drawal lever, release bearing and sleeve

assembly in position. Connect them
with holder spring.

- Release bearing

g =

Withdrawal lever
\ 2%

'Gé\ I\\\\h\ h o

\:é_—\}-"”

(3}
SMT010

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 Clutch Disc and
Cover for removal.

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

SMTO016

CcLOB8

CL-9
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»  CtuchUnit —CLUTCH
~ 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 d!amage edge of pilot
bushing.

EM719

3. Install clutch disc 2nd clutch
cover assembly. Refer to Clutch Disc
and Cover for installation.

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

CL-10
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CLUTCH — Service Data and Specifications

SERVICE DATA AND SPECIFICATIONS .

GENERAL SPECIFICATIONS CLUTCH DISC Unit: mm (in} -
- Model N . . . 200CBL
CLUTCH CONTROL SYSTEM _ S : —
Wear limit of facing surface to rivet ot y
Type of clutch control Hydraulic :l head g 0.3 (0.012}
Runout limit - . 0.5.{0.020)
CLUTCH MASTER CYLINDER :
- — Distance of runout checking point g5 {:" 24)
Inner diameter mm {in) 15.88 (5/8) {from the hub center) o
e ) . Maximum backlash of spline c .
CLUTCH OPERATING CYLINDER s ourer ocae ot gt _ 04000m)
Type Non-adjustable
CLUTCH COVER Unit: mm {in}
Inner diameter mm {in) 17.46 (11/16) _
= Madel S . | C200S
CLUTCH DISC o 31.6-33.6
: Diaphragm spring height- o (1244 - 1.324) ‘.
Type 200CBL
- - Ur!evenness of diaphragm spring toe Less than 0.5 (0.020)
acing size . : height - s
Outer dia. x Inner dia. x Thickn 200 x 130 x 3.5
uter dia. x In ia. X "f‘_ ess {787 x 5.12 x 0.138)
mm {in)

PILOT BUSHING

Thicknass of disc Psnmblv

Free mm {in) 8.50 - 9.20 - —
0.3346 - 0.3622) Inserted distance of pilot bushina, 4.0 (0.157)
Installed mm (in) 76-8.0
(0.299 - 0.315)
Number of tor'sibn-q)rings 6 .
CLUTCH COVER - TIGHTENING TORQUE - s
Type C2008 Unit N-m kg-m ft-lb
Full load N (kg ib) 3,923 (400, 882) '
8 Pedal stopper boltlock | 54 475 | 08-12 | 58-87
nut
Master cylinder pushrod | 55 438 | 0g.1.2 | 68-87
lock nut .
Master cylinder stopper |- 15-29 | 018- 0'3 '.” 22
INSPECTION AND ADJUSTMENT bott
CLUTCH PEDAL Master cylinder seea9 | 7.8-118 | 08-12 | 68-87
Pedal height ""H" mmtin) | 168-174 (6:61™6.85) Clutch tube flaré nut 15-18 15-18 11-13
Pedal free play A" mm (in) 1-510.04 -0.20) Push rod lock nut 78-118 | 08-12 | 58-87

CLUTCH MASTER CYLINDER Operating cylinder 69-.88 | 07-09 | 51-65

bleeder screw
Clearance between cylinder bore Operatin linder .
A 0059 pe 8 cyll . - -

and piston mm tin) Less than 0.15 (O } securing bolt 30 - 40 3.1-4.1 22-30

‘ Clutch hose to operating 17-21 17-24 12-15

CLUTCH OPERATING CYLINDER cylinder securing nut : ’
Clearl‘nce betwean cylinder bor_o Less than 0.16 {0.0058) Clutch cover securing 16 -21 1.6-21 12-15
and piston mm {in} bolt
CL-11_
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Trouble Diagnoses and Corrections — CLUTCH

'TROUBLE DIAGNOSES AND CORRECTIONS

-“%:;'i.-!:f L

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 problem.
If slipping clutch is left unheeded, wear andfor overheating will occur on clutch facing to such an extent that it is no longer
serviceable. o
TO TEST FOR SLIPPING CLUTCH, proceed as follows:

Inspection

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

Probable cause Corrective action
" @ Clutch facing hardened or wet with oil Repair or replace
—— e—Clutch-facing excessively-womn _ Replace__(l:ieplacc__if_engine[____h_ —
. transmission oil seal is faulty)
e Diaphragm spring weak or damaged . . Replace
e Flywheel or pressure plate warped Repair or replace

¢ Particles in return port of master cylinder;
Piston fails to retum to its original position

Chitch tube deformed or crushed Replace

Clean or replace faiilty 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 -
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CLUTCH — Trouble Diagnoses and Corrections’

Prdbab]e cause

Corrective action

# Clutch disc hub splines worn or rusted

--e- Qil leakage at master cylinder, operating cylinder, tube or hose

" Air in 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

Qil on clutch facing
Diaphragm spring fatigued
Clutch facing hardened .

Clutch facing warped

Pressure plate worn or warped

Engine mounting loose or rubber deteriorated

o 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

o 'R'emplace

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

0il on clutch facing

Clutch facing worn or rivets loose

Fiywheel/pressure plate warped or worn

Mounting bolts on engine or power train loose

Diaphragm spring fatigued -

Replace
Replace
Replace
Tighten
Replace
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Speciat Service Tools — CLUTCH:
| " SPECIAL SERVICE TOOLS

Tool number
Tool
(Kent-Moore No.) eol name
: KV30100100 Clutch aligning bar
S (=) ‘ S |
ST20050100 Distance piece
(-)
ST20050010 Base plate -
(=)
ST20050051 Set bolt
- A1RAELE,
ST20050240 Diaphragm spring adjusting wrench
(-).
ST16610001 Pilot bushing puller
(J23907)
GG94310000 Flare nut torque wrench
(=) '
CL-14

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

' DATSUN 200SX  Model S110 Series

secTioN|\/}

MANUAL TRANSMISSION

CONTENTS
REMOVAL AND INSTALLATION . .. . .. MT- 2 REPLACEMENT OF BEARINGS ......... MT-14
REMOVAL . ....... S MT- 2 SERVICE DATA AND
INSTALLATION .. .. ... e MT- 2 _SPECIFICATIONS . .. .. ... . ... ... ... MT-16
S-SPEED TRANSMISSION GENERAL SPECIFICATIONS . . .......... MT-16
(Model : FSSW71B) . ... ... ... ....... MT- 3 INSPECTION AND ADJUSTMENT ........ MT-16
REAR EXTENSION . ................. MT- 6 TIGHTENING TORQUE . ... ........... MT-17
TRANSMISSION CASE ... ............ " MT- 7 -TROUBLE DIAGNOSES AND
FORKS AND FORK RODS . ... ......... MT- 8 CORRECTIONS . . . . .. .. [P L MT-1
GEARS AND SHAFTS . ............... MT- 9 ' SPECIAL SERVICE TOO! '
REPLACEMENT OF OIL SEALS .. .. ..... MT-14

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Removal and Instatlation — NTANUAL TRANSM ISSIO N
| " 'REMOVAL AND INSTALLATION

REMOVAL

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

3. Jack up car and support its weight, .

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

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

" sMT143

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

3. When_instaﬂing 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 hale,

Oil capacity:
2.0 fiters -
{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 cable.
7. Remove propeller shaft.

Refer to Propeller Shaft (Section
PD) for removal,

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

8. Remove clutch operating cylinder.

9. Support engine by placing a jack -
under oil pan with a wooden block

used between oil pan and jack.

CAUTION:
Do not place jack under ol pan drain

plug.

10. Support transmission with a trans-
mission jack,

1.

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

MT-2
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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. ’

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-
ission case.

2. Before installing, lightly apply

grease to spline parts’ of clutch disc -

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

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

25-34N'm

(25-35 kg-m,

18 - 25 ft-ib)

6. Tighten bolis securing transmis-

. tion to engine.

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

®:®

SMT 145

7. Lubricate oil seal lip and buslﬁng

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

FS5W71B)

5-SPEED TRANSMISSION (Model
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* 5-speed Transmission.(Model FS5W718) - MANUAL TRANSMISSION

[}

Apply gear oil to pilot bearing 3rd main gear
Pilot bearing

Snap ring

Main drive gear ball bearing Coupling sleeve ]
‘Washer ,,J
Snap ring Needle bearing
Apply gear oil to needle
bearing.
3rd & 4th synchronizer hub
¥ — Spread spring Pay attention to its direction.
®——— Shifting insert '
Steel:ball
Apply grease to steel ball
_ Mainshaft ball bearing

: AT Apply grease to thrust washer.
1st & 2nd synchronizes hub - ol AP : Overdsi inghaft beari

2nd main gear — Specdometer drive gear
v ) % .
] Yy % / o “\A
2w \ 2 . SR N .
) J“;\;‘-.).«/ E I'l'lall‘l gear é‘,‘b\\ _; Snap ring
Thrust block < & ‘ < O\W Mainshaft lock nut  §) 137 - 167
Brake band o ‘ \ o (14.0:17.0, 101 - 123)

Overdriv busghin;
) Reverse main gear renve gt g
© 0.D. & reverse synchronizer hubs ‘\‘, Countershaft lock nut

Pay attention to its direction. - Y) =0 N, D98-127
’ ' ' . (10.0-13.0,72-94)

Cout_ltmhaft rear end
bearing
Overdirve counter gear

Needle bearing Apply gear oil to

5 Counter rear Reverse counter gear needle bearing.
Counter drive gear bearing
Counter front bearing Reverse counter Snap ring
e gear spacer
NG Reverse idler thrust washer
@\({ Reverse idler gear
i g
@o’ Reverse idler gear bearing
Reverse idler thrust washer

Shim

Refer to transmission case for assembly. Reverse idler shaft '

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

SMTO40

MT4
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. MANUAL .TRANSMISSION — 5:speed Transmission (Model FSSWZ18)

Lock pin
Apply gear oil to O-ring\

Expansion plug
&7 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-

3

@i@ plunger 5.8-7.2)
Return check'ing Check ball plug
iking le i : Apply locking sealer
Striking Jevet to thread of bolt, ] . Control lever
@ 19-25(1.9-2.5,14-18) .@” bushing
: Check spring 7 ‘7@
Check ball — 5 )
Retaining pin :
——Control lever bushing

1st & 2nd shift fork
Ist & 2nd fork rod

3rd & 4th fork rod

. 3rd & 4th shift fork
@ 19-25

(1.9-2.5,14-18)

Down|oaded from www.Manualslib.com manuals search engine

Reverse & O.D. shift fork

Interlock ball

Reverse & O.D. fork rod

eyt @ 1 Nem (kg-m, fi-1b)
SMT150

MT-5


http://www.manualslib.com/

5-speed Transmission (Model FS5W718) — MANUAL TRANSMISSION

'REAR EXTENSION

DISASSEMBLY
L. 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.

. "

spring, and plunger from rear exten-
sion. s

6. Remove rear extension.

smrooa)

Tum toward left

sMTo05 |

7. Remove lock pin and then remove
striking rod.

MT-6
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®d‘ @NEUTRAL

SMTO007

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

:__H_S-___Rcmove,ré_tum_sprilig,plug,,i‘etum%_Ef_a_.c'fs‘.'._l’_gli_l_{l? 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.

SMT041

1 Plunger
2 Return 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.

@:25-34N-m
(2.5- 3.5 kg-m,
18- 25 fe-ib)
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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 lever

Dust covey =
SMTGQ10

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. :

TM753

SMTO14
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-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 5.D.S.

8. Clean mating surfaces of front
cover and transmission case. .
9. Apply grease to shim selected to
rctajh iton 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.

{1.6-2.1kgm, .
12- 15 f-Ib)

SMTO015|

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

MT-7
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"5<épeed Transmission (Model FS5w718) — MANUAL TRANSMISSION

SMTO016

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

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.

TM754

5. Remove check ball plugs and
check springs.

MT-8
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2. Install two (2) intedock balls.
3. Imstall 3rd & 4th fork rod, then
secure with retaining pin.

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

Be careful not to lose three (3)
check balls and four (4} interock
balls.

INSPECTION

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

S1BTA

SMT137

i
SMT019

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

SMTO21

6. Install check balls and check
springs.
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MANUAL TRANSMISSIO N — 5-speed Transmission (Model FS5W718B)

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

@:19-25N-m
(1.9 - 2.5 kg-m,
14 - 18 ft-Ib)

SMTO22

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. Measuro gear end play. Refer to
Gears and Shafts for inspection.

5. Mesh 2nd and reverse gear, then
draw out counter.front bearing.
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6. Remove counter drive géar snap
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 main gear

I. Remove snap ring and thrust
washer.

2. Draw 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.

1st and 2nd main gear and
counter gear

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

MT-9
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Held front of mainshaft assembly
by hand, being careful not to drop
counter gear,

2. Remove thrust washier, steel ball,
1st gear and needle bearing.

Be careful not to lose steel ball
rataining thrust washar.

3. Press out 1st gear mainshaft bush-
ing together with 2nd gear and Ist &
2nd synchronizer.

Syncﬁroﬁhet (0. D:)

I. 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.

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.

CAUTION:

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

End play

Gear

bushing’

SMTO025

Standard end play:

1st.gear
027-034 mm__

Wi praising outbushing, hold
mainshaft by hand so-as not to drop it.

$T30031000

TMO49A

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

Disassemble synchronizer,

ngprc'ad spring

Shifting insert

SMT024

MT-10
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T™3a72

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

3. Replace needle bearing if worn or
damaged.

Gears and shafts

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

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

3. Measure gear end play:

& [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

0.13-037 mm

(0.0051 - 0.0146_in)
0.D. {5th) gear

0.10 - Q'.17 mm

(0.0039 - 0.0067 in)
Reversa idlar 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.

SMT026
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2. Place baulk ring in position on
gear cone. "
While holding baulk ring against
gear- as far as it will go, measure gap
between baulk ring and outer gear.
If the clearance is smaller than
wear limit, discard baulk ring.

Baulk ring to gear clearance:
Standard '
1.20- 1.60 mm
{0,0472 - 0.0630 in)
Wear limit
Less than 0.8 mm
(0.031 in}

SMT140

‘Shifting Insert

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

5MTDE4

0Oil seals

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

2. Check the oil seal lip contacting
with shaft; if necessary replace oil seal
and shaft as a set.
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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 7500
& 15 10.295}-&
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 hammer,

Synchronizer
(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. :

SMTO029

Synchronizer (0.D.)

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

0.D.
“gear

Cirdlip -Bancl brake

Synchro -

ring - Anchor block

b

=
Thrust block
TM449 -

1st and 2nd main ge-ar

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

MT-11
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Bafore installing steel ball and’
thruat washer, apply greass to them.

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

For counter gear"‘ and  For mainshaft and
reverse idler shaft / reverse idler shaft

(2 2]

2. Press' counter gear into adapier
plate.

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

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

Ba sure to align ﬁrooves of-hautk
ring with insarts.
2. Apply gear oil to mainshaft pilot
bearing and instafl it on mainshaft.

3. Install main drive gear with
counter drive gear.

Assemble counter drive gear, paying
attention to its direction.

éﬂoies for reverse idler shaft
T™A38

3. Press mainshaft
adapter plate,

assembly to

KV3110040% |

TM433

3rd main and counter gear

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

SMTO030

MT-12
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Front ‘ —r—[—— -— N

SMT0D31

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
the g’ear
1. Install baulk ring on synchronizer.

5MTOE5

4, Press counter drive gear onto
counter gear.

" ST23860000

KV31100400

L1 T™as2

Main drive gear and counter drive
gear should be handled as a matched
set. When replacing main drive gear or
counter drive gear, ba sure to replace
as a set of main drive gear and counter
drive gear. - -

Counter drive gear snap ring:
Refer to S.D.S,


http://www.manualslib.com/

MANUAL TRANSMISSION — 5-speed Transmission {Model FSs5W718)

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

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

TM297A

6. Press counter gear front bearing
onto counter gear.

ST22360002

KVv31100400 ‘

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

2. Assemble Q.D.-reverse synchro-
nizer hub, reverse gear, O.D. gear
bushing, needle bearing, 0.D. gear
assembly, steel ball and thrust washer
on mainshaft rear side. Before install-
ing a steel ball, apply grease to it.
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b. Main O.D. gear and counter 0.D.

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

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

SMTO044

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

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
7
-—"—’)

L m (ft)

—
—
—
(=]

~—

1003t

—

(90);

C: Value read on the torque wrench

(80)+ 108 Lower limit line
(D54 05 06 07 08
m
(1.5) 2.0 2.5
(f1)
SMT034

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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 Speed Transmission (Model FSSW718) — MANUAL TRANSMISSION

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

shaft rear bearing.

-

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

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

TMOGBA

SMTOE6

10. Fit thick snap 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. Instzll forks and fork rods. Refer
to Forks and Fork Rods for assembly.
13. Install transmission ¢ase. Refer to
Transmission-Casefor-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 umit 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.

‘Release bearing

) »
Withdrawal lever
b
. \(_3\ [ (A3

=a)a-
T (1)

Dust cover

SMTO010

MT-14
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7. Apply coat of gear oil fo oil seal
surface, then drive new seal into place.

ST23800000

8. Lubricate seal lip and main drive
shaft with gear oil.

9. Install front cover in reverse order
of removal.

- ‘REAR EXTENSION OIL
- SEAL | _
Rear extension oil seal can be
‘replaced without removing tfansmis-
sicn. 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 tb Gears and Shafts
for disassembty .

2. Remove main drive gear snap
ring and spacer.

3. Remove main drive bearing,

. Main drive gear
Main drive bearing

$T30031000

TM349

4. Press new main drive bearing.

$T2380000°

SMT038
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MANUAL TRANSMISSION — 5-0eed Transmission (Model FS5W718)

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 S.D.5.

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

7. Press counter gear front bearing
onto counter gear.

§T23860000

KV31100400

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 disassemnbly.

2. Remove transmission case. Refer
to Transmission Case for disassembly.
3. Set up Tool on adapter plate.

4. Place above assembly in a vise.

Downloaded from www.Manualslib.com manuals search engine

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.

SMTO039

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.

(!
Countershaft
rear bearing

—

$T30035000

[N

TM351

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. Instal 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 assemnbly.

MAINSHAFT REAR AND
COUNTER REAR END

Refer to Gears and Shafts for disas-
sembly and assembly.

MT-15
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Service Data and Specifications — MANUAL TRANSMISSION

SERVICE DATA AND SPECIFICATIONS

Transmission model FSEW71B GEAR END PLAY Unit: mem (in)
“No. of speed _ 5 ) Modal
j - : ) FSSWT718
1 to 4th: Warner -
P
Synchromesh type Sth: Servo osition
- 1st main gear 0.27 - 0.34 {0.0106 - 0.0134}
Shift type
2nd rnain goar 0.12-0.19 {0.0047 - 0.0075}
1 a2 s 3rd main gear 0.13 - 0.37 {0.0051 - 0.0146)
5th main gear 0.10 - 0.17 (0.0039 - 0.0067)
Rav. idler gear 0.05 - 0.50 {0.0020 - 0.0197)
24 R ) . .
CLEARANCE BETWEEN BAULK RING AND
GEAR Unit: mm (in)
Ge‘ar ratio All models
15t 3.321 Standard 1.20 - 1,60 (0.0472 - 0.0630)
2nd 2077 =
Ard 1.308 Wear limit 0.8 (0.031}
_ 4th 1.000 '
5th 0.864
Aev, 3.382
— AVAILABLE SNAP RING
Number of teeth Drive 22
15t a3 Main drive gear bearing
-y 2nd 28 "
Mainshaft Ird 2% Thickness mm lin) Part number
5th | 19 1.73 (0.0681) ‘32204 78005
‘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
Sth - 2,01 (0.0791} 32204 78003
| Rev. 15 2.08 (0.0819) 32204 78004
Rev. idler shaft 23
Speedometer gear retio 18/6 '
Mainshaft front
Qil capacity R {US pt, Imp pt) 2.01(4-1/4,31/2)
Thickness mm {in) Part number
1.4 (0.055) 32263 E9000
1.5 (0.059) 32263 E9001
1.6 {(0.063}) 32263 E9002

MT-16
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Mainshaft rear end hearing LT T|GHTEN|NG TORQUE ’
Thickness mm (in} Part number Unit N-m kg-m ftdb
1.1 {0.043) 32228 20100 Trensmission installation
1.2 (0.047) 32228 20101 | cluteh operating eylinder| 30-40 3.1-4.1 272.30
1.3 (0.051) 32228 20102 .| Trensmissiontoengine | 43-58 | 4.4-59 | 32-43
1.4 (0.055) 32228 20103 Gusset to transmission 25 . 35 26-36 19-26

transmission

Crossmember to body 31-42 3.2-43 23-31

Counter drive gear

Rear mounting insulator 31-42 32-43 23-N

Thickness mm (in} Part number to crossmember
1.4 (0.056) 32215 E9000 Rear mounting insulator | 5, ,, - |32.43 |23.31
to rear extension
1.5 (0.059) 32215 E9001 ——
2 16.21 |16-29 12-15
1.6 {0.063) 32215 E9002 rear extension
Starter motor to 29.39 |[30-40 |22-29
transmission
Gear assembly
AVAILABLE SHIM Bearing retainer to 16-23  |16-23 | 12-17
' ' adapter plate
Counter front bearing Mainshaft lock nut 137-167 |14.0-170 [ 101.123

Unit: mm {in)

Counter gear lock nut 98 - 127 10.0-130 ] 72-94
A / Rear extension to 16-21 [16-21 | 12-15
5> transmission case .
ool
Front cover to 16-21  [16:21 [ 12-15
transmission case
== Filler plug 25-34 25-35 - 18-25
comze ]| (i) 1 Transmission case - -
e 2 Counter gear front bearing Drain plug 25-34 25-35 18- 25
R 3 Counter gear -
7 TM371 4 Shim Ball pin 20-34 20-35 14-26
Striking lever lock nut 88-118 (09-1.2 6.5-8.7
AT Thickness of shim Part number
Check ball plug 19-25 19-25 14-18
342-351
{0.1346 - 0.1382}) 0.1 {0.004) 32218 E9000 Speedometer sleeve 39.49 04-05 29.36
3.32-3.41 P installation ’ ’ : ) i
© 1307' .0.1343) 0.2 {0.008} 32218 €9001
- '2 13 . . - Back-up lamp switch 20-29 20-30 14 .22
3.22-3.31 » .
(0.1268 - 0.1303) 0.3 (0.012) 32218 E9002 i Return spring plug 78-98 08-10 568-7.2
312-3.1
{0.1228 - 0.1264) 0.4 (0.016) 32218 ES003
3.02-3.11 '
{0.1189 - 0.1224) 0.5 (0.020) 32218 ES004
292-3.01
{0.1150 - 0.1185) 0.6 {0.024) 32218 E9005

. MT-17
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Troubls Diagnases and Corrections ~ MANUAL TRANSMISSION

“TROUBLE DIAGNOSES AND CORRECTIONS

Level/color NG. l

Add/replace oil. (If oil leaks
Tepair cause.)

Check noise.

l Noise

(_Theck level and color of oil.

+ B
Noise does not stop.

Noise stops. v
l . Shift gears and

OK.

Noise in Neutral

Disengage clutch to
see if noise stops.

Neutral

Noise does not stop.
Noise outside transmission.

Check engifie and tlutch,
ete.

:

Noise stops.

Noise in transmission. Noise may
beé caused by variations in engine
torque.

Adjust engine idle speed.

Level and COIt:)l' OK.

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.

Noise appears to occur in
-transmission. Disassemble
and check gear in which

noise occurs for meshing
surface and bearings.

— e

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.

B

Gears grate while synchro-
nizing. '

R

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™.
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Noise occurs when stroking
further after shifting gears.

Moving parts (couplings,
gears, etc.} of transmission
interfering with other parts.
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MANUAL TRANSMISSION - Trouble Diagnoses and Corrections

. Gear jumping out of mesh

T

Locate position where gears jump out of mesh.

N.G.

|

Check for free play in control lever.
Shifting is accomplished without problems.
(Check interference of controi lever with
console, and check rubber boot of control
lever for fatigue:) - .

I | OK.

=

Adjust or replace.

N.G.

Check for fatigﬁe, play, etc. on front
and rear engine mounts.

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

OX.

!

Replace.

Check for wear or damage on check ball and
fatigue or breaks on check spring.

Damage or wear

{

Replace.

Wear or deformation

QK.
v
Check for wear or deformation of fork rod
ball groove. J '
0K.

0

!

~ Check for wear or play of “jump-out” synchro-

No wear or play

Replace.
nizer and mainshaft splines.
Wear or play
Réplace.
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Check for wear or damage on bearings of main-.
shaft and countershaft. Replace if worn.

MT-19
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Trouble Diagnoses and Corrections — MANUAL TRANSMISSION

Faulty synchromesh mechanism
(Noise occurs while shifting gears)

Locate position where improper synchro-
meshing occurs.

Check disengaging of clutch. (Refer to

Clutch Drags (Section CL) for trouble
diagnoses and corrections.

NG. ' L _ oK.
Repair or replace. Problem may be inside transmision.

Disassemble and check transmission.

Mezsure baulk ring-togear clearance.
Refer to Baulk Ring for inspection.

Clearance . '
NG. Clearance O K.
Replace baulk ring. Check for wear on chamfered

area of baulk ring.

I

Chamfered area not worn

Chamfered area worn

|

Replace.

Check contact pattern of baulk ring and
tapered cone of clutch gear.

Improper contact

— :

Proper contact

Replace baulk ring, Check spread spring for any
break or bending.
Spread spring
brokenfbent Spread spring not broken/bent
Replace. Check for wear/deformation
of insert.
Refer to Shifting Insert for
inspection.

MT-20
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MANUAL TRANSMISSION — Trouble Diagnoses and Corrections

Check for proper installa-

N.G.

Difficult gear meshing/shifting

Shift gears up and down while operating car to
see if gears shift smoothly.

Shift gears while engine is OFF.
N.G.

OX.

}

Check engine idle speed.

!

Repair or replace.

tion of control lever. . NG. OK.
| 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 0 K.
‘[ ]
v

NG.

Repair clutch.

Check lubrication oil level

and color. I

0OK.

!

Add/replace oil.

NG.

Check for smooth shifting while
car is operating.

| 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.
NG. I

!

Instructs customers in correct
shifting method. .

0OK.

Repair or replace.

Check for possible bent fork rod or scratched case.

Check operation of fork rod.

|
!

NG. 0OK. . Scratched/bent
Replace.  Check gear end faces and gear bores Replace.

Check engaging of hub, cou-

for any sign of sticking/jamming.
If detected, replace faulty parts.
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‘pling sleeve, clutch gear, etc.
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Special Service Tools — MANUAL TRANSMISSION -

SPECIAL SERVICE TOOLS

Tool number

(Kent-Moore No.) Tool name

ST23810001 Adapter setting plate

(125693) P

E~

KV31100300 Fork rod pin punch

o e

ST30031000 Bearing puller

(J25733-1)

KV31100401 Transmission press stand [ lo @ o ]

¢ - ) '
=3 \,H

ST23860000 Counter gear drift

«C -

5722360002 Bearing drift

{125679) - :

ST22520000 Wrench <>

« -

5T23800000 Transmission drift

(125691) /

KV32101330 Bearing puller

C -

ST22350000 Mainshaft bearing drift

(325678) - ]

MT-22
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. MANUAL TRANSMISSION — Special Service Tools

Tool number Tool name

(Kent-Moore No.) ool na

ST33400001 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
imultiple-disc cluiches,-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-
to-water type cooler in the radiator
lower tank,

The welded construction of the tor-
que converter prohibits disassembly or
service unless highly specialized equip-
ment is available,

DESCRIPTION

FLUID RECOMMENDATION

Use “DEXRON" tiype automatic
transmission fluid only.

IDENTIFICATION NUMBER

Stamped position:

The plate is attached to the right
hand side of transmission case.

AT344

Identification of number
arrangements

JAPAN AUTOMATIC TRANSMISSION CO.LTD
‘MODEL - X 0123
NO. 7601234

Number designation

7601234

|- E Saerial production

number for the month
Month of production

1: Jan., 2: Fab., wicerveeees
[x: Oct., ¥: Nov., Z: Dec. ]

Last figure denoting
the year {A.D.)

A @& ©
® @0 @
— e
T —
i — = i ===
i
L‘“-L_ 3
AL
oP, ©
7/ o3
= 5.
/6 > 3 / T
@ ® ® @/ ®/3 @ Q
1 Transmission case 8 Oneway clutch 14 Oil'pan
2 Oil pump 9 Low & Reverse brake 15 Control valve
3 Front clutch 10 0il distributor 16 Input shaft
4 Band brake 11 Govemnor - 17 Torque converter
5 Rear clutch 12 OQutput shaft 18 Converter housing
6 Front planetary gear 13 Rear extension 19 Drive plate
7 Rear planetary gear

.=|_

Tightening torque (T) of bolts
and nuts N-m {kg-m, ftdb)

& T: 39-49 (4 -5,29-36)

: 137-157 (14 - 16, 101 - 116)
: 44 -54 (4.5 -5.5, 33 - 40)
:5.9-7.8(06-0.8,4.3-5.8)

: 4.9-6.9 (0.5-0.7, 3.6 - 5.1)

: 20-25(2.0-2.5,14 - 18)
:13-18(1:3-1.8,9-13)
5.4-7.4(0.55-0.75,4.0 -5.4)
: 2.5-3.4(0.25-0.35, 1.8 - 2.5)

L0
e ] ]

ATIZ

AT-2
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AUTOMATIC TRANSMISSION — Aydrautic Controf 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.

Downloaded from www.Manualslib.com manuals search engine

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
pressuré, 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.

ﬁ}st, or second to first gear depending
upon car speed {governor pressure}.

Pressure modifled valve -

The pressure modifier valve assists
the mainline pressure regulator vaive 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. I

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
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Hydraulic Control Unitand Vafves - AUTOMATIC TRANSMISSION

Control valve

- r—
( ? o) 4170 |
[_ ; b ®
Ny

(O

Pressure regulating valve
Manual valve
1st-2nd shift valve
2nd-31d shift valve
Pressure modifier valve

oW R

AT4
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Vacuum throttle valve
Throttle back-up valve
Solenoid down shifit vaive
Second lock valve

2-3 timing valve
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AUTOMATIC TRANSMISSION — Hydraulic Control Unit and Valves

OIL CHANNEL
IDENTIFICATION

The circuit numbers shown in each
Hydraulic Control Circuit are classified
as follows according to the function.

Pressure source of the line: 7 |

Operating line pressure for
friction elements:
1,2,3,4,5,6,8,9,10,11,12,

Auxiliary line pressure: 13
Torque converter pressure: 14
Governor pressure: 15

Throttle system pressure:
16,17.18,19.

‘0il Channels in Qil Pump

0il pump discharge hole (7)

d Torque converter pressure (14)
Rear clutch pressure (1)
Front clutch pressure (11)
“oil 'plimp suctlon hole

0Oil Channels in Case Front Face

To torque converter (14) }]

TR AN

L LS T Y
Front clutch pmssurc (l 1)
\___/

Qil Channels in Case Face

OFO

Oil pump discharge hole (7) :\ Governor pressure (15)
@ =

Torque converler
pressure (14}

Rear clutch
pressure (1)

Servo release
pressure {10)
Servo tightening-— -
oA = pressure (9) -

Governor feed pressure (1)

oc:.L—_JIZ:

L} nl

Front clutch j#_ Low & reverse brake pressure-(12): -

pressure (11} e, —  J}
WO~ oil pump suctio suctlon holed
—_

s e
AT105 AT107
MECHANICAL OPERATION
In the 3N71B automatic transmission, each part operafes as shown in the fdllo“'rii'fg table at each gear select position.
Range o~ ::::?Or Clutch g.:frf: Band servo 3:; Parkling
Front Rear brake Operation | Release clutch | P2¥
Park on on
Reverse 2.182 on on on
Neutral
Dl 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.
ATS
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Hy;raulic Contra:; Circuits - AUTOMATIC TRANSMISSION
| 'HYDRAULIC CONTROL CIRCUITS

"p” RANGE (PARK) Parking Mechanism

Power flow

In “P” range, the shift linkage
actuated parking pawl meshes ini 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

ATOBG

Fluid flow

Manual Valve » 4 » Downshift Valve 13 —5——— 2nd-31d Shift valve

— Ist-2nd Shift Valve

— Throttle Back-up Valve

—5 — Ist-2nd Shift Valve 12 ——— Throttle Back-up Valve

» Low & Reverse Brake

AT-6
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AUTOMATIC TRANSMISSION — Hydrautic Control Circuits

Qil Pressure Circuit Diagram — *“P” range (Park)

Rear

Front
clutch

Torque convarter
) Retuteh

o~

-

—— —

T/C 0il prassure
regvlating valve

Lowand
rTavarse

Vacuum control
diophragm

rel

L300 rres e T
Throttis
bock-up
valvse

LSO ESPIIRELT

Oil cooler

Reor lubricotion

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\(\\\\\\\\\\\\\\\\\\\\\\\\\\
P

H

;
. H

N
A A SRR AR AR RN R AL LR RN AN AN,
~

N _E

f/IIII/III//II//IIIIIIIIIII’II/)-'Il

Throttle
drain
valve

;IIII//IIIIIIIIIIlll/’lll//’

Orifice
chack

CPIIIILPIIIII LI PIII PP E PP PP PSP EPErL

WA SRS SRS SRR S

AN NN VNN

3

valva

2nd-3rd timing

I TIrr] I Iy v I Iy Iz

(TP I I REEIY I I I ST Y I IR TN

-

I rr I N I NI I YT I YT T Y, - I e

Shift wive
21 N
. L 3

! sl %%ﬁen.d Iock .\\\\\\\\\\\\\\\\\\\\

, 1 3 _] A - N

6 [ [T N

@ Frasauie, L IT ]| x ({23 3

valve : ” LI L'_Z —lJ E

- Manual I lll 1 I |

vulu@ B R . E

l ’I | | 0 ~

— 3 SRR N

PRNDZ2 ! RN N N

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 7 58 MANRRRRARY AN
’ ' 15—

Note: Marked X ore drain
X
DANSSNNN  Line pressure(Governor faed prassure) Secondary | P'oim.?'n:, vaive
¥ v
[ESNNY G overnor pressure govarnor valve ]

LA

Throtila prassure
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Hydraulic 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 gears to
rotate counterclockwise.. With the low
and reverse brike 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

ON

QOutput

Input through front
clutch

Held by low & reverse
brake

AT329

Low & reverse brake — ON

Front elutch
Rear clutch OFF
Low and reverse brake ON
Brake band servo OFF - Pressure release
One-way clutch Overrunning ATOSS
!
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
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AUTOMATIC TRANSMISSION — Hydrautic Control Circuits

Oil Pressure Circuit Diagram — “R” range (Reverse)

Lowaond

Torque coaverier Frent Reor

cluich clutch Vacuum control

diophragm Qownshift

solenoid

WA

L
—_—

12 3
L | A N
~ N \
. . ~ N N
Y 1/¢ 0it presaura N N N
ragulating vaive ~ N N P
N N N U
. N N
: N 3 nhid
N N N e valve
. N
0il cooler N N \\\\\\\\\\\\\\\\\\\
N N\, \ [S] A
\\\\\\i\'\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
Rear lubrication CEETETY \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\Q

LLIEIIIIE P S P //l I SOOI 2 L LA /"r"rv/ Lt b0 2L AT P ETIL 0007 Yaarraicrs

) z
N \\\\\\\\\\\\\\\\\\\\\‘\\\\\‘.l
N N ¥ N

AP AL LTI I PP PP I 0 i b b A r AT I TS

Pt e s v

Orifice
check X

3vnlvl ;#Ir

L 24 J"}ur )

> 6 \\\\\\\\\\\\

X
N
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o

Qrain valve
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~
]
N
N
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)
N
N
~
N

NN N I NI I I NI I I T I T I XTI E T

Thruttls
drain
valve

NN NN,
RS e sl WSS ST

N, i

2 SN —
N @zno-a.-u Shitt
B

PILILEP I I IPEIIII I I 7

=1
SIS0 T r s r7r7 P20 ei sl irielerss

[ I T I I, VIR Iy T Ry I

CRIALLTT LIPS I Il rr 7

®2nd 3rd timing
valv

AP ITLS LIS,

FAIIII TP PE PP r b iWr P rr b Fr F P PP PP P P PP S I PP fy

ATAAARANANRAALN

SLEEL IS LELEIEIITILLLPSPEP LIPS Y, 4

9
Y
Ay
by Suiondlock
N valvs
g N
s N
)
@ PruTun N
ragulator MAETLEAL LA R LA AR SRR RN AR AN LJ N
by
\
N “n'['UJ'L J 1 N
N N
} ® N
N\
N | S \\\} N
N 3 | \\ .
N P R NDZ2 I ‘ ‘\_ N
A A TR RN L L L LT T RN T R TR T AR R LR AR TR AR R LR AN LR RN R R R NN AR ‘1 ~ \\\\\\\\\\\\\\

- = m—

Note: Marked X are drain | - l] I

ey X
b N i i
RASNSSSNN  Line pressure{Governor teed pressura) Secondory Primory
ENNSY 6 overnor pressure governor volve Qo varrmor valve
Torque converter preassure
GAZiZ 7] Throttle prassurs AT456

AT9
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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
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AUTOMATIC TRANSMISSION - Hydraulic Controf Circuits

Qil Pressure Circuit Diagram — “N” range (Neutral)

Lowand

- Torque ¢convertar Front Rear

lutch cluich Downshift

diaphragm welencid

Yacuum Throttls Ealengi
9 10 throttla bagk-up Bownhids Yarve
L valve vaive P

S NANANIRRRR N N A N

Oil cooler

1
i
HT/C Qil presture
ragulating valve

. EyRaor lubricotion

[

4] Orain 14 .- [ - -

valve
Qrifice
E check

Front
|lubricat

Drain valve

Throttle
drain
valve

AU RN RN LN AN AR NS NN

. [
* 40 2ng-3rd timing e i
valv
i - YA nh@-—-’l_l

ﬁzu:’]@m-znd

Shift vaive
e | e
6 T I—
O rpamas,  NIL T——r XLJ B
volve wanvol ] '_J_l z_\_rL'_le-‘

valve

@

Note: Morked X ara drain -
RESSSSSS  Line prassure{Govarnor fesd pressurs) Secondary Prima

ry
overnos valve o varnor volve
ENENNSNY G overnor pressure ¢ 9
Torque caonverter pressurd
B Throttle prassure ATA57

AT-N
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Hydrauhc ContmIC:muns AUTOMATIC TRANSMISS!ON

%D RANGE (LOW GEAR)  Mechanical Operation during “Di” Rarge

Power flow Front gear set Rear gear st

With the shift selector in “D” (low
gear), engine torque is transmitted,
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

Input through J— -Qutput shaft
rear chatch FRoAA )

Held by one-way
clutch

output shaft. This causes the planet ‘ Input from front
gears to drive the sun gear instead of | . Output to reat, 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 dutch — 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.

R
H 3
H H

Front clutch OFF

Rear clutch . ON

Low and reverse brake OFF

Brake band servo OFF
One-way clutch HOLDING

ATOB1

Fluid flow
Manual Valve —— 1 —r—» Govemo; Valve ———— 15 ———— Pressure Modifier Valve
~— 2nd-3rd Shift Valve
— 1st-2nd Shift Valve
‘— 2nd-3rd Timing Valve

—— 1st-2nd Shift Valve

Rear Clutch

~— 2 —— Second Lock Valve

—— 3 ~—r—»Second Lock Valve

— Orifice Check Valve ——» 2nd-3rd Shift Valve

AT-12
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AUTOMATIC TRANSMISSION — Hydrautic Control Circuits

Oil Pressure Circuit Diagram — ‘D" range (Low gear)

Front - Rear Brake . Low and
- elutch clutch band reverse brake

=)
]

i

l Band
Torque Servo
' converter ..
< ] o
2-3 Shift|lvalve .
t —ct D f
Prassure )
regulotor [ . " -~
valve -
- <=
= = Throttle
' pressure
‘ .', 1-2 Shift Nvaive —— A
s t
PRND2| W= '
l—h'hf-.-l
«
NP Manual
e valve Governor
pressure

L,i“ pressure | | |
W Govu"ﬁor‘pressure ‘ : o L

Throttle pressure

AT446

AT13

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Hydrauiic Controf Circuits — AUTOMATIC TRANSMISSION

“p” RANGE (2ND GEAR) Mé&hariical Operation daring “Dy” Range

Power flow

In “D;” range, the brake band is
applied to hold the connecting shel
and sun pgear stationary. Engine
torque, through the applied rear clutch
is delivered' to-the intériial gear of the
front gear set in a clockwise rotation.
Clockwise rotation of the intermal 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 1.46 to 1. ‘

Front gear set

Rear gear set,

Input through rear clutch

ATIN

Front clutch ) OFF

Rear clutch - ON
LoWw and reverse brake OFF
Brake band servo ON
Qne-way clutch QFF

ATO7?9

Fluid flow

As car speed and governor pressure
increase, the governor pressure acting
on the end of the 1-2 shift valve

Manual Valve———— I —— Governor Valve —15

—— 1st-2nd Shift Valve &

overcomes the force of the 1-2 shift
valve spring and line pressure. This
allows the 1-2 shift valve to move to

» Rear Clutch

AT-14
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—— 2 ——— Second Lock Valve
—— 3 ——» Second Lock Vaive

L— Orifice Check Valve — 2nd-3rd Shift Valve

» Second Lock Valve — 9—»] Band Servo

the upshift position which directs line
pressure through the 2nd lock valve
and on to the brake band. -

» Pressure Modifier Valve
— 2nd-3rd Timing Valve
L » 2nd;3rd Shift Valve

s 1st-2nd Shift Valve

Apply Side
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AUTOMATIC TRANSMISSION — Hydrautic Controf Circuits

Oil Pressure Circuit Diagram — “D5” range {2nd gear)

.

Front Rear Brake Low and
clutch clutch band reverss brake

0il pump DJ—__IM m JJTT_]-II____

—] — —s _—

= I
fCY, [ I
Torque ‘ L f ',.r-
converter J
<=
2-3 Shift|lvalve
f l' -—pp 4—' f
Pressure .
regulotor [ -
valve
- o
Throttle
t pressure
‘ ' 1-2Shift Nvalve S
P RND2I 4 '
lasnnn
=
Manual
o valve Governor
pressure

Line pressure

7
%

m Governor pressure

Torque converter pressure

%///////é Throttle pressure

AT448

AT-15
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Hydraulic Control Circuits — AUTOMATIC TRANSMISSION

= wp» RANGE (3RD GEAR) " Mechanical Operation during “D3™ Range

Rear gear set

Front gear set

Power flow

Input through front
and rear ciutches

,

In “D3” range, engine torque is
3 transrnitted 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

. . - AT332
as a unit. The output shaft, splined to
the forward planet carmier, turns at a Front cluich — ON Rear clutch — ON
ratioof 1 : 1,
AT083
Front clutch ON
Rear ciutch ON
Low and reverse brake OFF
Brake band servo OFF - Pressure release
One-way clutch OFF
Flulid flow

Governor pressure increases (o the
point that it can overcome the com-

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
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2 ——— Second Lock Valve
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-31d Shift Valve
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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 Ist, 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
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AUTOMATIC TRANSMISSION — Hydrautic Controf Circuits

Oil Pressure Circuit Diagram — “D" range kickdown (shift valves in 2nd gear position)
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Hydraulic Controf Circuits — AUTOMATIC THANSM'ISSl_O N

"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
asin “D, " range.

Fluld flow

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
—1st-2nd Shift Valve
2 »Second Lock Valve 9~ | Band Servo Apply Side
—_—y 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
| i —»2nd-3rd Shift Valve
-»-2nd-3rd Timing Valve
L Throttle Drain Valve
-» Pressure Regulator Valve
AT-20
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AUTOMATIC TRANSMISSION - Hydraulic Control Circuits

0il Pressure Circuit Diagram — “2”" range (2nd gear)
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Hydraulic Control Circuits — AUTOMATIC TRANSMISSION

1" RANGE -
(LOW AND 2ND GEAR)

“]”

The range 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

second {1,), as governor pressui-e: iJm-
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 D: .

'Fluld flow (Low geat)

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.

Manual Valve ———— 1 ——» Governor Valve 15 # Pressure Modifier Valve
e F——— 2nd-3rd Timing Valve - s
———p 2nd-3r1d Shift Valve
b 1st-2nd Shift Valve
— lst-2nq Shift Valve
| |

——4 — 71— Solenoid bowmﬂft Valve — 13 2nd-3rd Shift Valve
K 1st-2nd Shift Valve

-;hb-ﬂuotﬂe Back-up Valve

———— 5 —— 11t-2nd Shift Valve —12 —7— Throtile Back-up Valve

Fluld flow (Zn- gear)

—’ii_ow &. Refers:c Bm;l )

15 ——r—— Pressure Modifier Valve

Manual Valve ———— 1 —-» Governor Valve
- —— 2nd-3rd Timing Valve
—» 2nd-3rd Shift Valve
- “— 1st-2nd Shift Valve
—# 1st-2nd Shift Valve —— 8 —————» Second Lock lV;]ve -—— 9 —p{ Band Servo
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AUTOMATIC TRANSMISSION — Hydraulic Controf Circuits

Oil Pressure Circuit Diagmin — “1," range (Low gear) _ "
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Hydraulic Control Circuits - AUTOMATIC TRANSMISSION

Oil Pressure Circuit Diagram
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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
.77

@

=
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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Minor Adjustments — AUTOMATIC TRANSMISSION

' INHIBITOR swncu
ADJUSTMENT

The inhibitor switch has two major
functions. It allows the back-up lights
to illurninate 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. °
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AUTOMATIC TRANSMISSION = Minor Adjustments

1. Place the manual valve in Neutral‘
(vertical position).
2. Remove the screw as illustrated.

SAT097

3. Loosen the attaching bolts.

4. Using. an aligning pin, move the
switch until the pin falls into the hole
in the rotor.

S5ATO098

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 17. 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. _
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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 throitle
valve is pushed into valve body as far
as possible. ‘
3. Chéck “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 tluottlg valve
Vacuum diaphragm rod selection
Mcasured depth “L” mm(in) ¢ | Rod lengfh mm (in) . Part number
Under 25.55 (1.0059) . ' 29.0 (1.142) 31932 - X0103
25.65 -26.05 (1.0098 - 1.0256) 29.5 (1.161) 31932 - X0104
26.15 - 26.55,-(1.0295 -, 1.0453) , 30.0 (1.181) + .31932 - X0100
26.65-27.05 (1.0492 - 1.0650) 30.5 (1.201) 31932 X0102
Over 27.15  (1.0689) 31.0 (1.220) 31932 - X0101

BRAKE BAND ADJUSTMENT

Proper brake band adjustment
results in smooth shifting between 1st
& 2nd and 2nd & 3rd. Although the
adjiustment is very simple; it is im-
portant to uwse an accurate torque
wrench.

1. Loosen locknut.

2. Torque band servo piston stem to
12t0.15Nm(1.2to1.5kgm,9to 11
ft-b). 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-1b) while hold-
ing band servo piston stem stationary.

AT-27
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REMOVAL AND INSTALLATION

TRANSMISSION
ASSEMBLY

When dismounting the automatic
transmission from a car, pay attention
to the following points:

1. Before dismounting the transmis-
sion, rigidly inspect it by using the
“Trouble-shooting Chart”, and dis-
mount it only when it is necessary.

2. Dismount the transmission with
utmost care; and when mounting, ob-
serving the tightening torque indicated
on another table, do not exert exces-
sive force,

REMOVAL

In dismounting the automatic
transmission from a car, proceed as
follows:

1. Disconnect battery ground cable
from terminal.
2. Jack up car and suppori 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 manuat shaft.

6. Disconnect wir¢ connections at
inhibitor switch.

7. Disconnect vacuum tube from
vacuum diaphragm, and wire connec-
tions at downshift solenoid.

8. Disconnect speedorneter
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 oil pan and jack. Support
transmission by means of a transmis-
sion jack.

AT-28
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CAUTION:
De not place the jack under the oil
pan drain plug.

12, Detach converter housing dust
cover. Remove bolts securing torque
converter to drive plate.

Before removing torque converter,
inscribe chalk 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

Instatlation of automatic transmis-
sion on car is in reverse order of re-
moval. However, observe the following
installation notes.

1. Drive plate runout
Turn crankshaft one full turn and
measure drive plate runout with indi-

cating finger of a dial gauge rested
against plate.

Maximum 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.

AT116

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
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4. Bolt converter to drive plate.

Align chalk marks painted across
both parts during disassembling pro-
cesses.

5. After converter is installed, rotate
crankshaft several turns and check to
be sure that transmission rotates freely
without binding.

6. Pour recommended automatic
trangmission fluid up to correct level
throug.h 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.

Downloaded from www.Manualslib.com manuals search engine

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 fever 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

l 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

Output shaft
Oil distributor Governor ub;;ﬁ

Bearing race

Inhibitor switch
gj J Air breather
- Needle béaring

‘*ernowmhm solenoid i
Vacuum dlaphngm /

’/ Speedometer pinion
Band servo I ’\L
g
@ :

—~ Rear extension

SATION

AT-30
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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.

5T07860000

(ST07870000)
AT108

2. Remove converter housing.

SATO03

[

3. Unscrew and remove downshift
solenoid and O-ring. '

Downloaded from www.Manualslib.com manuals search engine

SATOOS

4, Unscrew and remove-vacuum dia-
phragm, diaphragm rod and O-ring.

SATODS

7. Remove control valve bodj;r.

Bolts of 3 different lengths are
used. Care must be taken to identify
individual bolt lengths and locations.

Remove manual valve from valve
body as a precaution, to prevent valve
from dropping out accidentally.

5. Remove speedometer lock plate
retaining bolt. Remove speedometer
pinicn. ’

S

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. -

9. Remove input shaft from pump. -
Attach Tool to pump and remove
pump. Do not allow front Clutch to-

AT-31
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come out of position and drop onto
floor.

Take care that shaft is not inserted
backwards during reassembly.

10. Remove front clutch thrust
washer and bearing race.

SAT010

11. Back off band servo piston stem
to release band.

SATO1

12. Remove brake band strut. Brake
band, front and rear clutch assemblies
may be removed together.

AT-32
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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-

Leave “the clip in position after re-
moving the brake band.

Flexible type
band brake
40 (1.57)
40 (1.57)
. . 490 {157)
Unit: mm (in) Approximately

15. Back out, about half-way, band
SeTVO atfachipg bolts. Using an air gun,
carefully apply pressure to loosen
band servo. Remove band servo retain-
ing bolts and pull band servo.

SATI06 2 (0.08) dia. wire clip

13. Remove pump thrust bearing and
rear clutch thrust washer.

16. Remove rear planetary carrer
snap ring and rear planetary carrier.

SATO13

SATO015

17. Remove output shaft snap ring.

4

14. Remove rear clutch hub, front

planetary carrier and connecting shell,.

rear clutch thrust bearing, front plane-
tary carrier thrust washer and thrust
bearing. :
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18. Remove rear connecting drum
with internal (annulus) gear.

e

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.

SATO87

20. Tilt extension housing upward-
and remove low and reverse brake:
clutch assembly.

21. Remove rear extension.
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SATO20

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

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.

SATO019

. SATO22

24. Remove governor thrust washer
and needle bearing.

Remove one-way clutch inner race
attaching hex-head slotted bolts using

Tool.

27. Pry off snap rings (0} 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
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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}).

SATO25

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
025 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 overhaul,

Clearance

_Seal ring
.,,%

4//(//2 E .

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
assemnble oil pump.
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10. Tighten, pump securing bolts to
specified torque.

Total indicator reading:
Less than 0.07 mm
(0.0028 in) {¥) : Oil pump housing to oif pump

cover

59-.-78N-m
{0.6 - 0.8 kg-m,
4.3-5.8 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

Snap ring

Retait;er plaie

Spring retainer

Driven plate (steel plate)
Drive plate (friction plate)

SATQ86
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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.

A__\Jﬁ 7777
]
8
28 20
{0.79)

Cut off hatched portion

Unit: mm (m) AT148

4. Remove spring retainer and

springs.

SATO029

5. For easy removal of piston from
drum, mount clutch on pump. Use an
air gun with a tapered rubber tip to
carefully apply air pressure to loosen
piston from drum. ‘

SATO28 8§T25320001

SATO30

When Tool is to be used, cut
toe-tips of three legs with a grinding
wheel.

AT-36
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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 -1.65mm
(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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$T25320001

SATOZE

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 platc 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.

1 Snap ring
2 Retainer plate
.3 Drive plate (Friction plate).
4 Drive plate (Steel plate)
5 Dish plate
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Spring

Retum thrust washer

" Drive

‘Low and reverse retirn spring

Piston
thrust ring

Driven plate (Steel plate)
plate (Friction plate)

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
REcessary.

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)

» 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

Band servo piston
Servo retainer

Brake band assembly
Transmission case

[=J0" = - - RE B, N ¥ N N U N e

AT280

AT-38
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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 Governor valve spring chart
valves for indication of burning or
scratches. Inspect springs for weak-

ness or burning. Replace parts as Free length
necessary and reassemble. s installed
length
. o
Do not interchange components of ?; \\ \\\\ @
primary and secondary governor g

valves. —'JL'—Wi.rc dia.

SATO039

e Assemble governor on cil distribu-

tor. .
@) : Governor valve body to oil
distributor
SAT038
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,1b.)
Primary governor 0.45 8.75 50 218 7.5 2.109

0.0177) (0.3445) {0.858) (0.295) (0.215,0.474)
Secondary governor 0.70 920 5.5 25.1 10.5 10788

- (0.0276) | (0.3622) (0.988) (0.413) (1.100, 2.426)

that have been damaged by over-
heating will have a blue discolora-
tion.-

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 e Check planetary gear sets for
0.80 mm (0.0315 in). - damaged or worn gears. Gear sets

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 uppeér 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.

Side plate “A”

Lower valve body

Pressure regulator valve
= El:ﬂ:ﬂﬂﬂ

Spring seat
Spring
Sleeve
B -
e ;
Plug T —--
Second lock valve

SATO42

5. Remove side plate B, 2nd-3rd
timing valve and spring, vactum throt-
tle valve, throtile 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

Spring

= \‘ i # j;’ -ﬁ
e : r—— P :
Vacttm throttle valve
Throttle back-up valve
-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 subsequent
inspection and service sequence.

sgﬂ} G
Plug

1st-2nd shift valve */‘g

i

Pressure modifier valve

2nd-3rd shift valve

\ /*—-Sicle plate “C"

e , FSATO0A4

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. Afways 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.
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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
length
g
=
8
—'—H“Wire dia.
SATO39
AT-41
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Installed

N Outer coil
. Wire dia. No. of Free length
Valve spring ) . 0.0 g
mm (in) dla'. active coil mm (in) Leng.th Load
min (in) mm (in) N (kg, Ib)
Manual detent 1.3 7.3 15 324 26.5 |1 539
(0.051) (0.287) (1.276) (1.043) (5.5,12.1)
Pressure regulator valve 1.2 11.7 13 43.0 235 27.5
(0.047) (0.461) (1.693) 0.925 (2.8,6.2)
Pressure modifier valve 0.4 84 5 18.5 9.0 1.0
(0.016) (0.331) (0.728) {0.354) (0.1,0.2)
1st - 2nd shift valve 0.6 6.6 16 32.0 16.0 6.129
(0.024) (0.260) (1.260) (0.630) (0.625,1.378)
2nd - 3rd shift valve 0.7 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 27.0 539
(0.028) (0.244) (1.280) (1.063) (0.55, 1.21)
Throttle back-up valve 08 7.3 14 360 18.8 18.83
0.031) (0.287) - (1.417) (0.740) (1.92, 4.23)
Solenoid downshift valve 0.55 5.55 12 22.0 12.5 5.88
' (0.0217) | (0.218%) (0.866) (0.492) (0.60, 1.32)
Second lock valve -0.55 555 16 335. 210 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 . 12 155 - 11.5 - 0.10
(0.0091) 0.197) (0.610) (0.01, 0.02)

Servo orifice check valve

(0.453)

AT-42
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12. Assemble side plate A group of
parts into lower valve body. Reinstall

side plate and finger tighten screws. side plate C group in same manner as

A group.

Side plate

&

[ 9
L)

Pressure regulator sleeve
Pressure regulator plug

Second lock valve

Upper valve body

2nd-3rd shift valve

. Assemble side plate B group and

Pressure regulator valve

&Sprmg seat
. .

2nd-3rd timing valve
Vacuum throttle valve

=]

W [oo -
? 0
0

o] ag

Solenoid downshift valve

Throttle back-up valve
Pressure modifier.valve

Side plate “B”
! Ry,

5 2nd-31d shift plug
k o
A& Side plate “C”

4

-}

SATOO9S

13. Tighten screws.

@ : Side plate to valve body
25-34Nm
.{0.25 - 0.35 kg-m,
1.8 -2.5 ft-b)

14. Install orifice check valve, valve
spring, throttle relief valve spring and
steel ball in valve body.

15. Install upper and lower valves.

(T : Upper and lower valves:
25-34 Nm
{0.25 - 0.35 kg-m,
1.8- 2.5 ftb)

Reamer bolt:

49-69Nm
{0.5 - 0.7 kg-m,
3.6 -5.1 ftb)

HT61000800

AT173

Throttle relief valve

(“7"’“ ‘2,\

16. Install oil strainer.

(@ : Oil strainer to valve body
26-34N-m
{0.25- 0.35 kg-m,

1.8 - 2.5 ft-lb)

The manual valve is inserted into

the valve body when the latter is in-
stalled in ths transmission.
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FINAL ASSEMBLY * bearing, beariné race, snap ring and  illustration as a guide to installation
When installing/assembling needle O-ring (seal ring), use the following  procedures and locations.
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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.

Downloaded from www.Manualslib.com manuals search engine

4. Align and start hex-head slotted
bolts into inner race from rear of case.

WARNING:
Check that return spring is centered
on race before tightening.

Tighten the bolts

@ : One-way clutch inner race to
transmission case
13-18 N-m
{1.3-1.8 kg-m,
9- 13 ft-lb}

S§T25570001
_ 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}.

"Retaining plate
etalning plate
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 governor distributor as-
sembly on output shaft from front of
shaft. Install shaft and govemnor 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 drum).

Arrow on sprag must face front of
transmission.

| SATOS52

11. Install connecting dmm 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

SAT053

12. Install rear internal gear.

AT-46
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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. [f you have in-
sufficient space to install smap ring
into: drum groove, pull connecting
drum forward as far as possible. This
will give you sufficient groove clear-
ance to install drum snap ring.

SATO91

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.

SATOST
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(2) Install assembly into transmission
case. Check that parts are "properly
seated before proceeding with
measurements.

SATO68

(3) Using a dial gauge or caliper with a
seven inch base, measure from rear
hub thrust bearing race to case (dimen-
sion A).

4. ©_’—é® SATO59

Dial gauge

Front clutch drum
Transmission case .
Bearing race

Thrust bearing
Rear clutch drum

.
o B W~

SATQ60

(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
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from face of clutch drum to top of
thrust bearing race (dimension B).

@5 SATO61

1 Depth gauge

2 Front clutch drum
3 Rear clutch drum
4 Thrust bearing

SATDE2

(5) Measure from top of oil pump
:shaft to gasket installed {dimension C).

S

c Gasket

(6) Install thrust washer. Measure
from top of oil pump shaft to thrust
washer (dimension D).

SATO96

o ™ o

.\
SATO65

(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:
0.5-0.8mm
(0.020 - 0.031 in}

Front end play can be adjusted
with front clutch thrust washers of

different thickness.

Available front clutch thrust washer

Thickness 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
27 (0.106): 31528 X0104

17. Adjust total end play as follows:
This adjustment is seldom required
because this-type of thrust bearing and

AT47


http://www.manualslib.com/

- Major Overhaul Operations — AUTOMATIC TRANSMISSION

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.

_ |
i &
gk :
H "
Totalend' o 4 '
play ’
. SATOQQ .
1 Front clutch 5 Transmission case

thrust washer 6 Oil pump gasket
2 Oil pump cover 7 (il pump cover
" Front clutch bearing Tace
4 Rear clutch

[V

{1} Measure dimension A using in-
structions in steps (1), (2) and (3)
under No. 16 above.

(2) Measure dimension C using in-
structions in step (5) under No. 16
above.

(3) Difference between dimension
[AQ.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.

l19. Instal and torque the retainer

bolts. Loosen piston stem.

(T) : Servo piston retainer bolt
49:69 N-m
(05 -0.7 kg-m,
3.6-5.1ftdb)

GG91060000

S5ATO067

21. Mount oil pump gasket on oil
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-tb)

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

5T254%0000

SATO70

Thickness mm (in) Part number
1.2 (0.047) 31556 X0100
14 (0055 31556 X0101
1.6 (0.063) 31556 X0102
1.8 (0.071) 31556 X0103
20 (0.079) 31556 X014
22 (0.087) 31556 X0105

AT-48
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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

Band servo apply (9)
Rear clutch (1)

Front clutch (11)

Band servo release (10)
Governor feed (1)

Low & reverse brake (12)

[

b W

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.
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(T} : Rear extension to transmission 29.' Check pump to transmission align-

case ‘ ‘ment and install converter housing.
20 - 25 N-m '
:44 -84 N-m
(2.0 - 2.5 kg-m, 9 (4.5 - 5.5 kg-m
14 - 18 ft-Ib) 33- 40 ft-ib) '

27. Install control valve body. Be sure
manual valve is in alignment with

selector pin.

30. Before installing vacuum dia’
phragm valve, measure depth of hole
in which it is inserted. This measure-

ment determines correct rod length to
ensure proper performance.

“L” Depth

SATO78

28. Tighten control valve body attach-
ing bolts.

@ :54-74N-m
(0.55 - 0.75 kg-m,
4.0 - 5.4 ft-Ib)

Note seated valve body
Transmission case watl
Vacuum diaphragm
Diaphragm rod

Valve body side plate
Vacuum throttle valve

Choh B b e

Control valve body attaching bolts
vary in length. Care must be taken to
ensure that each bolt is returned to
correct hola.

s
(AT =7

&

SATO76

AT49
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Throttie modulator valve rod selecﬁoﬁ

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

290 (1.142)
295 (1.161)
30.0 (1.181)
30.5 (1.201)

31.0 (1.220)

31932 XO0103
31932 X004
31932 X0100
31932 X0102
31932 X0101

31. Install vacuum diaphragm.

SATO7S

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.

AT-50
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34, Install inhibitor switch. Check for
proper aperation in each range using a
circuit tester. Refer to Minor Adjust-
ment.

SATO82

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 gasket.
@ : Oil pan to transmission case
49-69N-m

{0.5-0.7 kg-m,

3.6 - 5.1 ftib)

37. Carefully inspect torque converter
for damage. Check converter hub for
grooves caused by hardened seals. Also
check bushing contact area.

SATOBS

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 1) Converter housing ‘ sion front seal).
CHECKS (Pi‘i or to e Rubber O-ring of oil pump housing. ¢ Crankshaft oil seal.

. ¢ 0il pump housing oil seal (transmis- e Bolts of converter housing to case.
road testing) : : i

Verli‘y’cuqtomer complaint ' —
The customer should supply as ; — C-ring
much information as possible, includ- '

ing P Bolt of converter housing to case
ing any unusual characteristics that Nt e &
accompany the complaint.

—

Fluid level . ' H : —

To properly check fluid level: - ‘ =
1) Place car on a level surface. l

2) Put wheel chocks in" place and — nl—T
apply parking brake securely. ‘ I C

3) Warm up engine on fast idle.

4) Return engine to curb idling speed.

5) Slowly move the gear selector Oil seal
through the entire shift pattern,
and return it to park. '

6) Remove the dipstick, clean if, and
replace it fully in the filler tube.
7) Quickly remove it again and read

the level. _ 2) Transmission and rear extension. e Vacuum diaphragm and downshift
The “L” mar]-_: on the dipstick indi- e Junction of transmission and rear solenoid.

cates the transmission is approximate- extension. - o Speedometer pinion sleeve.

ly 0.4 liter (_7[8 US pt, 3/4 Imp pt) e 0il cooler tube connectors. _ e Rear extension oil seal.

low. Add only clean Dexron transmis- e Oil pressure iﬂspe'ction ports.

sion fluid (or equivalent).

Fluid leakage -

To detect a fluid leak:

1} Raise car.

2) Clean area suspected of leaking.

3) Start engine, apply foot brake,
place gear selector in drive, and
wait a few minutes.

4) Stop engine.

5) Check for fresh leakage.

If the transmission breather is sus-
pected:

1) Raise car.

2) Clean the area around the breather,

3) Run the car at highway speeds.

4) Check the breather for fresh leak-
age.

To aid in locating leaks, use the
following list of seals and gaskets. ' ) SAT104

AT-51
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Fluid condition

Transmission fluid color and tex-
ture can aid greatly in transmission
trouble-shooting. When checking fluid
level, examine the 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
— Wormn 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 i 100 rpm at “D"’ range

Engine oil and coolant levels

Prior to road testing, check engine
oil and coolant levels, and fill as neces-
sary.

Shift linkage

Start in park position, depress
detent button and slowly move the
gear selector through all ranges. The
detent “clicks” should correspond
with the range indicator.

AT5H2
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'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
hilis, freeways, etc.)

. Follow the test sequence as out-
lined 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

I. Park Range

Place the gear selector in “P” range
and start the engine. Stop the engine
and repeat the procedure in all other
ranges and neutral. In park, the car
shoutd be locked in position, unable to
roll or move. Mark all results on the
Symptom Chart.
2. Reverse

Manualty 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

Manually shift the gear selector
from *P”* to “N” and note quality. In
neuiral no clutches or bands are ap-
plied, and there should be nc 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 27

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 “17

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 vam;um Gearshift Car speed * Prop;ller shaft Line pressure
—~kPa (~mmHg, —inHg) km/h (MPH) revolutions rpm kPa (kgfcm2, psi)
D, - D, 60 - 68 (38 - 42) 1,970 - 2,220
0 D, - Dy |.107-115(66-71) 3,480 - 3,730 530 - 686
{Kickdown) Dy - D 105 - 97 (65 - 60) 3,410 - 3,160 (5.4-70,77 - 100)
D, - D 53.45(33-28) 1,720 - 1,470
D, - D, 23-31(14-19) 750 - 1,000
D; - D; 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)
40.0 (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.

V= 00307 xNp (=

'where, \'

Np :
RF :
r o
{m :

v= 001905xNp (=

where, V :

Np :
RE :
P
(7 :

2x 7 xrxNpPx60

RE x 1,000 )

:  Car speed (km/h)

Propelter shaft revolution (rpm)

Final gear ratio (3.700)

Tire effective radius {m), 185/70 SR14 (0.301 m}
The ratio of circumference of a circle

to its diameter : 3.14)

_2xmxrxNPx60

RF x 63,360 )

Car speed (MPH)

Propeller shaft revolution (rpm}

Final gear ratio (3.700) _

Tire effective radius {in), 185/70 SR14 (11.85in)
The ratio of circumference of a circle C
to its diameter : 3.14)

ATE3
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Shift schedule
- -l ]
(Fub throttle) | Kickdown range 1172 12 2 E 3
13.3 fe2 1 2373
(100, 3.949)[ i -
E 26.7 -
- (200, 7.81 }
g E
= |'
€= 40.0 '
g E (300, 11.8D) | !
a i
o I
= (400, 15.75) !
i
66.7 :
(500, 19.69) - - 1 B — L i | '
0 500 1,000 1,500. 2,000 2,500 3,000 3,500 4,000

Propelier shaft revolution (rpm)

km/h 10 0 3 4 50 60 70 80 90 100 120 130 140
Ch!speed L . 1 1 1 1 ! 1 ) 1 1 i 1

T U T ¥ T T

T T
MPH 10 20 30 40 50 60 70 80 SAT105

PRESSURE TESTING  Atiding

The 3N7iB transmission is pro- S ]
vided with three pressure test ports. Range Line pressure kPa (kg/cm?, psi)
Only two are useful for transmission _
troubleshooting, Line Pressure and . R _ 412 - 5.,49 (4'2. +56,60-80)

P .
Govemor ressore D 314 -373 (3.2 - 3.8, 46 - 54)
ST25055001 .
2 588 -1,147(6.0-11.7,85 - 166)
o 1 314-373(3.2-38,46 - 54)
?;\?\\ g
7 @ NGk At stall test
/ AT454 Range Line pressure kPa (kg/cm?, psi)

1 Line pressure R 1,402 - 1,589 (143 - 16.2, 203 - 230)

2 Governor pressure
3 Servo release pressure

D 971-1,089(9.9-11.1, 14] - 158)

LINE PRESSURE

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 @)

2 1,000 - 1,147 (10.2 - 11.7, 145 - 166)

shown above.) Locate the gauge so it Key points of pressure testing are:

can be seen by driver. Measure line a) Pressure at idle: Look for a steady should not exceed 98 kPa (1.0
pressure at idling and at stall test. rise in pressure as car speed in- kg/fcm2, 15 psi). Exgessive pressure
2. Road test car and note pressure creases under light load. drop may indicate an internal leak at a
under different throttle conditions. b) Pressure drop between shift points ‘servo or clutch seal.

AT54
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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;aﬂiffﬂd vacuum ‘Car speed Propeller shaft revolutions
—kPa (—mmHg, —inHg) kin/h (MPH) " rpm
0(0,0) 40 - 48 (25 - 30) 1,310 - 1,560
660- 910

133 (100, 3.94) -

20-28(13-17)

GOVERNOR PRESSURE

1. Install pressure gauge to governot
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. e

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.

.
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CAUTION:

a. Transmission and engine fluid tevels
should always be checked and fluid
added as needed. -

b. Run engine at 1,200 rpm to attain
proper warm-up.

c, During test, never hold throttle
wide-open for more than 5 seconds.

d. Do Neot 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 hold
throttle open longer than five seconds.

5. Quickly. note the engine stall
speed and Jmmedlatcly 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 functioning 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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Troublg-shooting and Diagnoses — AUTOMATIC TRANSMISSION

TROUBLE-SHOOTING CHART ON CAR

Numbers are arranged in order of
probability. Perform inspections ]
starting with number one and work- g
ing up, Circled numbers indicate =
that the transmission must be s §
removed from the car. 9

Frong Cluteh
Bang brage
, ng and reverge brake

OFF CAR

p

OII Pum

age leak
luteh

Oil Pass

Enginé does not start in YNTL P .2 3], .

ranges.

Enginé starts in range other than “N» 12
and “P”, ) R I

. Transmission noise in “P”’ and “N” ) 1 .
ranges.

Car moves when changing into “P™
range or parking gear does not dis- .1 . . -
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
Clutch slips. Very poor acceleration.

’ Car braked when shifting into “R™

range.

Sharp.shock in shifting from “N”* to 2 13
GSD,’ range. - - L] -

Car will not run in “D” range-(but 1
mns in 1‘2," “1,, and ILRI, ranges)- - - . - L

Car will not run in “D”, “1”, “2" ‘
2 . . e 5 .]. 6

ranges (but runs in “R” range).
Clutch slips. Very poor acceleration. _

3

Clutches or brakes slip somewhat 1 2 6
" in starting. ' o

Excessive creep.

No creep at all.

Failure to change gear from “1st” 1.
to “2nd”.

Failure to change gear from “2nd” 1 .12
to “3rd”. )

Too high a gear change point from T F
“Ist” to “2nd”, from “2nd” to “3rd™.

Gear change directly from “i1st” to . .
“3rd” occurs. ) :

_—

AT-56
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AUTOMATIC TRANSMISSION — rrouble-shooting and Diagnoses

ON CAR
g
g
-3
o
£ 8
HE
Numbers are arranged in order of T/ ¥
e . ) 2
probability. Perform inspections o 52 @
starting with number one and work- FE[ 3 =
. . . g S e g &
ing up. Circled numbers indicate E5/55 E. 3
that the transmission must be - a ] g =5
removed from the car. S5l =a83/8 . ¢
73g/82F 5 8¢
= T o s 5 =
8 &3 255 ] § o
._,.__‘_: |~ o = & o O o
SES|EdESF|[TFS
Too sharp a shack in change from
» a1 2 4 5 3
“Ist” to “2nd”. ®
Too sharp a shock in change from
N P 23 . 3.5 4 . . . .
“2nd” to “3rd”. 1 ®
Almost no shock or clutches
123 4 6 .8 |75 .® | .

slipping in change from “Ist” to
l‘2nd1, .

Almost no shock or slipping in
change from ‘2nd” to “3rd”.
Engine races extremely.

123 . 4. 6 . 8 7

Car braked by gear change from 5
|‘lst,‘ to “2nd!‘)‘ L - . - . L)

Car braked by gear change from L L 3

G‘2nd, » to ‘G3rd1l.
51 7.6 (.38]02@OB. |..

Maximum speed not attained.
. 1 2. . 4
Acceleration poor.

Failure to change gear from o
“3rd7’ to 112Hd7,. + . 1 - - - 3 4 .6 5 2 . . ® . - @
Failure to change gear from “2nd”
to “1st” or from “*3rd” to *“1st™. -1 o 346 1512 . @ )
Gear change shock felt during
121 34. 56 - @,

deceleration by releasing

accelerator pedal.
Too high a change point from “3rd” ‘
to “2nd”, from “2nd™ to “Ist”. - 12 34056 @ -
Kickdown does not operate when
o2l r oo yas o301 L®) . -@

depressing pedal in “*3rd” within
kickdown car speed.

Kickdown operates or engine over-

3. ]56.174.].®.|..®

runs when depressing pedal in “3rd” 12
beyond kickdown car speed limit.
Races extremely or slips in changing
from “3rd” to “2nd” when depress- | . . 1 .2 .14 .6 |53. . @ ..@® . @
ing pedal.
e (JN CAR - |t OFF CAR =i~
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Trouble-shooting and Diagneses — AUTOMATIC TRANSMISSION

OFF CAR =i

ONCAR

CWay clugey

d PiPJ'ng
~Way cluteh

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.

£ Ipm
Pfessu'-e
N one
(d

Ct Ifnkage
mPh‘ragm an

p
7 passage leak
aNetary poyy

and brgge
Oil pum

TransmeSfo
Park linkag,

0i

=¥

B‘_

=
=)
o
o
&
S
=

Engine jqi;,

“ 1} Throtle
Engine s

VacUUm d

&
@
®

= | Oil leye
™ Range go,

Car will not run in any range.

@
®
&)
@

[ 3]

Transmission noise in “D", 2, 1
*1”" and “R” ranges.

Failure to change from “3rd” to
“2Znd” when changing leverinto | . 1 . .20 . 4 . 5

“2” range.

@
S

Gear change from “2nd” to “1st”
or from “2nd’ "to “3rd”in 2”7 f . 1 . . 2. . 3

range.

No shock at change from “1” to
“2” range or engine races 1 23 4 .5 .7

extremely.

517631 .00

Failure to'change from *“3rd” to
“2nd” when shifting lever into -1 . . 2. . 4

“1* range.

Engine brake does not operate 1 3
in “1” range. ) : :

Gear change from ““Ist” to **2nd”
- or from “2nd” to “3rd” in “1” | . | e .2

range. :
Does not change from “2nd” .
10 “Ist” in 1" range. 1 2. R .45 |67 3‘ O

Large shock changing from .1
“2nd” " to “Ist” in *1” range.

234 {26 . |875] .00 0B ®.
84| .00 0G| ®. .

Transmission overheats.

Qil shoots out during operation.
White smoke emitted from
exhaust pipe during operation.

2 [ @@O® @00 |® .

Offensive smell at oil charging 1. . ... L.

pipe.
: -t ON CAR — e OF F C AR sl
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AUTOMATIC TRANSMISSION — Trouble-shooting and Diagnoses

ROAD TEST SYMPTOM CHART

SHIFT QUALITY

&
Py
2/ & COMMENTS

AR WON'T oy

=
T
5
N
H
]
o
——

SHIET SLipp gy

%)
<
=
fa
f
&)
fani
o

ROUGH
NO shipy

ENG. START

PARK
RANGE | HOLDING

Man. shift P-R

(‘R”
RANGE | REVERSE

Man. shift RN

N ENG. START

RANGE
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
D-2

Man. shift

uzn
RANGE Ind

Man. shift 2-1
Man. sh.iff D-i

“] ” .
RANGE Acceleration

L 13 1 bad Engi'l.le .
Braking
AT-H9
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Trouble-shooting and Diagnoses - AUTOMATIC TRANSMISSION

TROUBLE-SHOOTING GUIDE FOR 3N718B AUTOMATIC TRANSMISSION

Order Test item Procedure
Checking . Oillevel 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 “ON".
. Manua.l linkage Check by Shj,fting m[o ‘1P”, iAR”, H.N)), l.lDl’, l‘2l! al,ld l‘]l’
ranges with selector lever,
. Inhibitor switch Check whether starter operates in “N”* and “P” ranges only
and whether reverse lamp opérates 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
‘IN” - HD!), :‘N‘l’-_) f‘z!!, ((N’ - ‘lll! and i(N’! - ll;R‘l) rauge
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”, “2”, “1” and
“R” ranges during full throttle operation.

Temperature of torque converter oil used in test should be
from 60 to 100°C {140 to 212°F) i.e., sufficiently warmed
up but not overheated.

CAUTION:
To cool oil between each stall test for “D”, “2”, “1” and
“R" ranges, idle engine, i.e., rpm at about 1,200 rpm for
more than 1 minute in “P" range. Measurement time must
not be more than 5 seconds.
3. Oil:pressure after testing Same as item 1,
Road test . Slow acceleration, Check car speeds and engine rpm in shifting up 1st + 2nd
1st ~ 2nd range and 2nd - 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
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AUTOMATIC TRANSMISSION - Trouble-shooting and Diagnoses

Order Test item Procedure
4. Shift down, Check car speeds and engine rpm in shjfting down from 3rd
Dy =D, + D, -+ 2nd -» 1st (sequentially} while coasting with accelerater
pedal released in “D;" range and engine vacuum pressure of
about 60.0 kPa (450 mmHg, 17.72 inHg).
" 5. Shift down, Check for shifting down D3 — 1, and engine Braking, and
D=1, -1, further for shifting down 1, = 1, and engine braking after
shifting the lever into “1” range with the accelerator pedal
released and the engine vacuum pressure of 0 kPa (0 mmHg,
0 inHg) while driving at about 50 km/h (30 MPH) in “D3”
range.
6. Shift down, Check for quick shifting down D — 2 and engine braking,
, Dy =2 after shifting the lever into “2” range while driving at about
50 km/h (30 MPH) in “D;” range.
Also, check for locking of the transmission in 2nd gear ratio
regardless of car speed. :
7. Shift up, Check for failure of the transmission to shift up during
1, > 1, acceleration, when starting in “17 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 SPECIFICATIONS

General specifications

Number of drive plates 5
Automatic transmissic
modei l e IN7IB Number of driven 5
Rear plates
Stail torque ratio 20:1 chutch -
‘Clearance  mm (in)~ 0.8-1.61{0.031-0.063)
st 2458 Th
ickness of retain-
A 8.35 {0.3287
Transmission | 2nd 1.458 ing plate mm {in} ¢ )
gear ratio
Top 1.000 Number of driveplates 5
Reverse 2182 Number of driven 5
- plates
Oil Automatic transmission fluid
“Dexron” type Low | Clearance  mm (in} 080 -1.25
- & (0.0315 - 0.0492}
5.5 liters re-
{5-7/8 US qt, 4-7/8 Imp gt} verse | Thickness of Thickness
Qil capacity Approximately 2.7 liters brake | retaining ptate mm (i) | 27T number
{2-7/8 US qt, 2-3/8 Imp gt} - .
in torque converter 7.8(0.307) 31667-X0500 -
8.0 (0.315) 31667-X0501
8.2 {0.323} 31667-X0502
8.4 {0.331) 31667-X0503
8.6 (0.339) 31667-X0504
8.8 (0.3468) | 31667-X0505
Specifications and adjustment .
Brake band
Automatic transmission Piston size Big dia. 64 (2.52)
assembly mm (in)
Model code number X2305 Smalt dia. 40 {1.57)
Torque converter assembly Contral valve assembly
St!amped mark on the G Stamped mark on strainer LRJ
T C - . .
Governor assembly
" Number of drive plates 3 Stamped mark on
N governor body 35
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 (0.433) | 31537-X0102 Stall revolution
11.2 (0.441) | 31537-X0103
11.4 (0.449) | 31537-X0104
1.6 (0.457) | 31537-X0105 Stall revolution rpm 1,650 - 1,950
AT-62
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AUTOMATIC TRANSMISSION — Special Service Tools

Tightening torque

Unit N-m kg-m ftib Unit N-m kg-m ft-lb

Drive plate to Side plate to control
137 - .0 -16. 101 - 11 - 3. .25 -0. 8-2.

crankshaft 37-157 | 14.0-16.0 | 101 -116 valve body 25-34 | 0.25-035|18-25
Drive plate to torque 39 .49 4.0-5.0 29 .36 Nut for control valve 49-69 05-0.7 1.6-5.1
converter reamer bolt
Converter housingto | 39 49 | 40.50 |29-36 Oilstrainer to lower | 59.39 | 03.04 |22-29
engine - valve body

Trensmission case to Governar valve body to

- 44 - 54 45-55 33-40 A 49-6.9 05-07 36-5.1

converter housing oil distributor
Transmission case 0 | 50 o5 | 20.25 [14-18 Oitpumphowsingto | g9 38 | gg-08 |43-58
rear extension oil pump cover
Oil pan to transmlsslfan 49-69 05-0.7 3.6 -5.1 |nhlblt.0r-5WItch to 49-69 05-0.7 16-51
case transmission case
Servo p:st?n_ retainer 49-69 0.5-0.7 1651 Manual shaft lock nut 29-39 30-40 22-29
to transmission case - i

. Qil coo_ler. pipe to 29 - 49 30-50 29138
Piston stem {when transmission case

*12-15 *"1.2-15 *9-1

adjusting band brake)}
Test plug {oil pressure

Piston stem lock nut 15-39 15-4.0 11-29 inspection hale)

14-21 1.4-21 t0-15

One-way clutch inner Support actuator

13-18 13-18 g9-13

race to transmission case {parkingrod inserting | .9 1081 08-1.1 58-8.0
position) to rear
Controt valvebody o | 5,4 74 | 055-0.75| 4.0-54 extension

transmission case

* Turn back two turns after tightening.
Lower vaive body to

5-3. 25-035|18-2.
sbper valve body 25-34 | 025-035|18-25

SPECIAL SERVICE TOOLS

Tool nuinbcr

(Kent-Moore No.) Tool name

ST0O7870000 Transmission case stand
(ST07860000)
(J25607)

ST25850000 Sliding hammer

(25721) @%’éﬁ‘

GG91060000 Torque wrench
(GG93010000)
(425703)

AT-63
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Special Service Tools -~ AUTOMATIC TRANSMISSION -

Tool number

(Kent-Moore No.) Tool name

8$T25420001 1 Clutch spring compresser
(ST25420000)
(J26063)

S$T25320001 Snap ring remover
(J25710)

ST25570001 Hex-head extension
(ST25570000)
(J25718)

ST25490000 | Socket extension
(ST25512001)
(325713)

HT62350000 Spinner handie
« -

5T25160000 Torque driver
( =)

ST25580001 Qil pump assembling gauge
(J25719)

HT61000800 Hexagon wrench
« =)

S§T25055001 Oil pressure gauge set
{125695)

AT-64
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Propeller Shaft —Model : 3563A— — PROPELLER SHAFT & DIFFERENTIAL CARRIER

PROPELLER SHAFT
—Model : 3S63A—

and both sides of the washer.

Center bearing ——
Install center bearing with “F”
mark toward front of car.

® : N-m (kg-m, ft-b)

Locking nut:
Flange nut type
Companion flange’ /@ ) (2;55 _'3234
Washer — 181-217)
Apply a cozt 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®

@@’

e‘*’J
@24 -32

(24-33,
17-24)

@31-39
3.2-4.0,
23-29)

19 - 25
(1.9-26,
14 - 19)

Propelter shaft
2nd tube

Center bearing
bracket

Heat insulator

" SFD119

GENERAL
INSPECTION

¢ 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
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PROPELLER SHAFT

VIBRATION

To check and - correct  an
unbalanced propeller shaft, proceed as
follows:

1. Remove undercoating and other
foreign material which could upset
shaft balance, and check shaft vibra-
tion by road test.

2. If shaft vibration is noted during
road test, disconnect propeller shaft at
differential carrier companion flange,
rotate -companion ' flange 180 degrees
and reconnect propeller shaft.

SFD102

3. Again check shaft vibration. If
vibration still persists, replace propel-
ler shaft agsembly.
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PROPELLER SHAFT & DIFFERENTIAL CARRIER - Propefler Shaft, —Modei: 3S63A —

REMOVAL AND
INSTALLATION

1. Put match marks on flanges, and
separate propeller shaft from differen-
tial carrier,

2. Remove center bearing bracket.

Connecting

SPD124

SPD108

INSPECTION

PROPELLER SHAFT RUNOUT

Inspect propeller shaft runout. If
runout exceeds specifications, replace
propeller shaft assembly.

(]

=<l

-SPD104

___©-—
SAY
e g =|

Runout limit
0.6 mm (0.024 in}

st Y 3

SPD106

3. Draw out propeller shaft from
transmission and plug up rear end
of transmission rear extension housing.

SPD105S

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.
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FLANGE YOKE AND SLEEVE
YOKE

If flange yoke and sleeve yoke are
damaged or worn, replace propeller
shaft assembly.

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

SPD111

PD-3
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Propeller Shaft —Model : 35634- - PROPELLER SHAFT & DIFFERENTIAL CARRIER

4. Remove companion'ﬂange with
puller.

SPD112

5. Remove center bearing with Tool
and press.

Care should be taken when setting
Taol in press to make sure that parting
line of Tool is right angte to support
fixture of press. This is to prevent
Tool from bending.

OX.
!

| I-:
Parting line
SPDO19

Support
fixture

PD-4
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" 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 marsk

\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

SPD115

8. Tighten locking nut using Tool.”

S5PDI116

. @) : Center bearing locking nist

Flangs nuttyps | Nut and washer type.
245 - 294 N-m 196 - 235 N'm
(25 - 30 kg-m, {20 - 28 kg-m,

> 181 -217 f1-Ib) 145 - 174 ft-ib)
: SPD125

9. Stake the nut.

10. Align the mark and connect lst
and 2nd tubes.
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PROPELLER SHAFT & DIFFERENTIAL CARRIER — pifferential Carrier (Final drive) —Model H1658 —

: H165B—

DIFFERENTIAL CARRIER (Final drive)
| —Model
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Differential Carrier (Final drive) -Model : 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,

et

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.

SFO105 |-

4. Loosen bolts securing differential
carrier to rear axle case, and take out
differential carrier.

5. Mount differential carrier on Tool.

e

ST06360001-
SPDOO)

PD-6
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- PRE-DISASSEMBLY.

INSPECTION

t. Check backiash 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}

! SPDO02

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
between ring gear and differential case.

004 mm .
{0.0016 in}

Claarance: N
0.10-0.20 mm
(00039 - 0.0079 in)

SPDOO4

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 ting gear and
drive pinion teeth.

2. Sparingly apply a mixture of
powdered ferric oxide and oil or equiv-
alent to 3 or 4 teeth of ring gear drive
side.

Runout limit: |

S5PDO0S

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 §.D.5.).

3. Hold companion flange steady by
hand and rotate the ring gear in both
directions.

SPDO0O6
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PROPELLER SHAFT & DIFFERENTIAL CARRIER — Differential Carrier (Final drive) —Model H1658 —

Adjustment

Tos contact

Hasl contact

To correc-t, h?crease thickness of pinion To correct, reduce thickness of pi.nion
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=Y

<7

N,

SPDO07

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

SPDOOY

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
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Differential Carrier (Final drive} ~Model : H1656— — PROPELLER SHAFT & DIFFERENTIAL CARRIER

4. Remove drive pinion nut with
Tool.

S5T31530000

SPDO12

5. Remove companion flange with
putler.

SPDO14

6. Remove drive pinion with soft
hammer.

SPDO1S

J. ‘Remove oil seal by prying up with
a large screwdriver, and remove front
pinion bearing inner race,

Do this carefully, 30 as not to scratch
seal bore with screwdriver. Cover end
of screwdriver with a rag.

PD-8
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SPDO16

8. Remove pinion bearing outer
race using a brass drift.

Front

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 in press to make sure that parting
line of Tool is a right angle to support
fixture of press. This is to prevent
bending Tool.

SPDO18

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

SPO020

SPDO21

. SPD022

2. Remove ring gear by spreading
out lock straps and loosening ring gear
bolts in a criss-cross fashion.

O.K. N.G.

L

: e
T AL
Support i
fixture Farting line
SPDO19

SPD023
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PROPELLER SHAFT & DIFFERENTIAL CARRIER — Differential Carrier (Final drive) —Mode! : H1658—

3. Tap ring gear .off gear case using a
soft hammer. e

Tap evenly all around to keep ring
gear from binding.

5PD0O24

4. Drive out pinion mate shaft lock
pin, with Tool from ring 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

Assemnbly 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.

DIFFERENTIAL CASE

1. Install pinion mate gears, 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.).

SPD027

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 he reinstalled
in their original positions from which
they were rgmoved.
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Ditferential Carrier (Final drive) ~Mods! : 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.

@ 78-98N-m
\ (8.0 10.0 kgm,
/ &8 - 72 ftb)

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.

d [
staorot000] AN %)
R ST30613000 Qg’l

S
SPDO35

2. Select pinion height adjusting
washer, referring to PINION HEIGHT
ADJUSTMENT,

3. Install pidion 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.

6. Place a new collapsible spacer on
drive pinion and lubricate rear bearing
with gear oil, and insert it in gear
carrier,

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

Soft hammer

PD-10
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PROPEL LER SHAFT & DIFFERENTIAL CARF“ER - foferential Carrier (Final drive) —Model : H1658—

8. Hold companion flange with Tool
and temporarily tighten pinion nut,
until there is no axial play.

Ascertain tim threaded portion of
drive pinion and pinion nut are free
from oil or grease.

ST31530000

SPDDA0

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.

Praload: °;
{with oil seal)
0.7-1.0N-m
(7-10 kgcm ’

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}

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. :

Downloaded from www.Manualslib.com manuals search engine

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
bearing, or gear carrier is replaced, or
when the ring gear backlash or side
bearing preload is out of specifica-
tions, side bearing shims of praper
thickness should be installed.

— Required Tools —

(D Weight Block (ST32501000)
(@ Master Gauge (ST33741000)
(8 Base Plate

{) 49 -59 N-m
{5.0 - 6.0 kg-m,
36- 43 ft-b) -

@ Dial Indicator.
@ /@
[
@ & \

SPDO48

SPDO44

ADJUSTMENT

SIDE BEARING
ADJUSTMENT

SPDO46 adjusting shim

° o

1. Thickness of shim can be calcu-
lated by following equation.

T1=(A—C+D—H') |
x0.01+0.20 +E |
Right side: T, = (B — D + H') !

x0.01+0.08+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
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Where:

Diffemqtial Carrier-(Final drive] —Modei : H1658- ~ PROPELLER SHAFT & DIFFERENTIAL CARRIER

Ti=
(Left side)
H' =
Ta=
(Right side)
A ==
E =
mm |
(Left Side
Bearing)
B =
Stamped on differential
carriez
- LE = .
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 2 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

Opposite side

SPDO4Y outer race

{4} Remove the master gauge and
weight block. Place the bearing outer

PD-12
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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
SPDO50

(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,

Hf values signifying A, B, C, D and
H’ are not given, regard them as zevo
and calculate.

After assembly, check to see that
preload and backlash are specifica-
tions. f not, readjust.
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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=0.20
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)] x00l1 =[2-3+(-2)] x001
+0.20+0.11 +0.09+0.20
() A v 1 (1) B oo 2
B S -2 -D . -3 SPo0se
-1 -1
+D .. +3 N ¢ U +=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
can be made by adjusting the washer
@ 0 0;' (2) -3 to be installed hetween the rear
X9 x 001 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 HF e +0.20
0.35 0.26
B .. Ty =035 mm T, =0.26 mm -
SPDOS7
4. Select the proper shims (Refer to
S.DS)). oo
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)
- (3 Feeler Gauge.
Example: o
Left side Right side - ®
Calculated value ... T; =0.35 mm Calculated value ..."Tz =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 =0.21
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} —Model : 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 result sheuld be
1 +298 ] converted to the metric system.
R ittt et L L — —
Where:
T - | D'= Nt
mm
N = S =
mm
H =
H, D’ and § 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
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$T31943000

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.


http://www.manualslib.com/

PROPELLER SHAFT & DIFFERENTIAL CARRIER — Differential Carrier (Final drive) —Model : H1658—

Example:.
N=0.35
=—4
D=-3
S=0
T=N-—[(H-—D -S)x0.01]
+298
=035-[{(-4) - -3-0}
x0.01] +2.98
1) H e (—4)
) —(-3)
-1
—8 e -0
-1
() -1
. x 0.01
—0.01
(3) I . 0.35
—(—0.01)
0.36
@ 036
+298
334
T=3.34

FINAL VERIFICATION

1. Check backlash of ring gear with a
dial indicator.

Backlash:
0.13-0.18 mm

SPDOO2

if backlash is too small, decrease
thickness of left 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 $: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.

Downloaded from www.Manualslib.com manuals search engine

Preload:
{At ring gear bolt)
14.7-265 N
(1.5-2.7 kg,
33-6.01b)

SPDO67

If preload is too great, remove the
same amount of shims to each side.

If preload is too small, add the
same amount of shims to each side.

Never add or remove different
amount of shims to each side or ring
gear backlash will be changed.

Y

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 sxtremely rare cases
you will have to use trial-and-error
processes unti! 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
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Service Data and Specifications - PROPELLER SHAFT & DIFFERENTIAL CARRIER -
removed. " (@ : Differential carrier fixing bolt
Then fill with gear oil, referring to 25-34 N-m
Recommended Lubricants (Section {2.5- 3.5 kg-m,
MA). 18 - 25 ft-1b)
Drain and filler plugs
59 - 98 N-m
(6 - 10 kg-m,
43 - 72 ftib)
Gear oil capacity:
1.1 liters
(2-3/8 US pt, 2 Imp pt)

filler
Qil level

SFDOOS

@ Opening

5. Install the differential carrier in

- the car. -
B Gasket should be replaced by new

one each time the differential carrier is

SPD123

SERVICE DATA AND SPECIFICATIONS

GENERAL SPECIFICATIONS Usit: mm (in) GENERAL SPECIFICATIONS
Model 3S63A Model H165B
- Number of joints - U Rigid axle suspension
T
- — ' vee {Banjo type)
Coupling method with transmission Sleeve type
. S ——— - Ring gear pitch dismeter 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 tength s, 320 (12.60) Ol capecity Luset mopt) | 1112378, 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
' 2nd . 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 T Shim
SERVICE DATA Unit: oo ind _ methe | shim
— - Drive pinion to ring gear 0.13-0.18
Propeller shaft runout limit 0.6 {0.024) mm {in) {0.0051 - 0.0071}
. . Backlesh Side gear to pinien mate gear 0.10-0.20
TIGHTENING TORQUE (Clearance between side gear | ) 5039 0'0070)
to differential casel mm (in}
Unit N-m kg-m frib ‘Ring gear runot limit mm {in} 0.04 {0.0016}
Fl:'f‘:e ::’k’ to com- 24 -32 24-33 | 17.2a Side bearing preload (at ring gear bott) 14.7-26.5
panion flange Nikg,ib} | (15-27,33-6.0
Center bearing locking hut . -
Flange nut'type - 245-204 | 25.30 181 - 217 Side bearing adjusting shim
- \Nutand washer typs | 196-235 | 20-24 | 145-178 Thickness mm. (in) Part No.
: 0.05 (0.0020) 38453 - 28500
Center bearing support
to brecket 88-118 | 09-12 | 65-87 0,07 (0.0028) 38454.- 28500
. 0.10 10.0039} 38455 - 28500
Center bearing bracket . 0.20 (0.0079) 38466 - 28500
to body ‘ ‘25 "397 1726-40 f 19-29 : 0.50 (0.0197) 38457 - 28500

PD-16
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. PROPELLER SHAFT & DIFFERENTIAL CARRIER:—:7rouble Diagnoses and Corrections

Pinlon helght adjusting washer Side gear thrust washer = - ° '~ " -
Thickness mm {in} ' Part No. ' Thickness mm {in} Part No. °
3.09 (0.1217) 38154.U1500 . . | . " 0.785 (0.0309) _ 38424-04101
3,12 10.1228) 38154-U1501 - ' 0.835 (0.0329) | . 38424.08000 ;i .,
3.15 {0.1240) 38154-U1502 0.885 (0.0348) {- - 3ga24.0s001- - -
154-U1503 - L
3.18 (0.1252) ..38 54 1.035 (0.0407) 38424 - 08002 _ _ _
"3.21 (0.1264) 38154-U1504 0.0067] +5428 . 0800
3,24 (0.1276) 38154-U1506 1.185 (0.0467 - 08003 .. v+
3.27 (0.1287) 38154-U1506 :
3.30 (0.1299) 38154-U1507 TIGHTENING TORQUE
3.33 (0.1311) 38154-U1508 : : -
- . Unit N-m kg-m ft-lb
3.36 (0,1323) 38154-U1509 : . g
3.39 (0.1335) 38154-U1510 Drive pinion nut 137-294 | 14-30 101 -217
3.42 (0.1346) 38154-U1511 .
3 ) Ring gear bolt 78 -98 8-10 658-72
345 (0.1358) 38154-U1612 b
3.48 (0.1370} 38154-U1513 Side bearing cap bolt ‘4959 5-6 36-43
. 38154-U15 y
3.51-(0.1382) 14 Drain and filler plugs 69-98. 6-10 43-72
3.54 (0.1394) 38154-U1515 ol
3.57 (0.1406) 38154-U1516 Companion flange to 24.32 | 24-33 | 17.24
3.60 (0.1417) 38154-U1517 propeller shaft :
3.63 (0.1429) 38154-U1518 Differential carrier to S : 25.35 | 18.25
3.66 {0.1441) 38154-U1619 rear axte case _ = 7

[l

TROUBLE 'DIAGNOSES AND CORhECTIONs
PROPELLER SHAFT

Condition

Probable cause

Corrective action

Vibration during at

Worn or damaged journal bearing.

. .Replace progeller shaft assembly.

medium or high speed. | yppalance due to bent or dented prbpel]er . | -. Replace.propeller shaft assembly.
shaft. e ey
Loose propeller shaft installation, . .}. Retighten... .,
Worn transmission rear extension bushing. Replac!e_. BT
Damag'ed center bearing. . Replace. . ¢
i Undercoating .or mud on.the shaft causing | Cleanupshaft. . ;
unbalance. ) . - A . B
Balance weights missing. " ‘Replace propeller’shaft assembly et
Knocking sound during | Worn or damagéd journal. | »Replace propeller: _shaft assemnbly.

starting or noise
during coasting on

Worn sleeve yoke and mainshaft spline.
Loose propeller shaft installation.

.- Replace propeller shaft assembly.
Retighten.

propeller shaft. T .
Loose joint installation. Replace propeller shaft assembly.
Ddmaged center bearing or insulator: ‘Replace center bearing, . B
. | Loose or.missing bolts at "center bearing ,|  Replace or tighten bolts.
bracket to.body. . : SRS U R
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 beaﬁn"_g.
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Trouble Disghosss and Comectmns PROPELLER SHAFT & DIFFERENTIAI. CARRIER

g B

DIFFERENTIAL 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 of 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 wp or damaged ring gear and drive
pinion. .

Seized up, damaged or broken drive pinion
bearing.

Seized up, damaged or broken $ide bearing.
Loose clamp bolts or nuts holding ring gear,
bearing cap, etc.

Supply pgear oil. Rebuild gear carder 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.
Replz;ce 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 nuit.

~ - Loose bolts and nuts, such’as ring gear bolts. * -

Replace worn parts.
Replace worn 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 adjusiment of bearings or gears

Severe service due to an excessive loading,
tmproper 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.
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Qil leakage. Worn-out, damaged or improperly driven Replace damaged oil seal. Repair flange with
front oil seal, -or bruised, dented or abnor- sandpaper or replace if necessary.
mally worn slide face of companion flange.
Damaged gasket. Replace. .
Loose filler or drain plug. Tighten.
Clogged or damaged breather. Repair or replace.
PD-18
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PROPELLER SHAFT & DIFFERENTIAL CARRIER — Special Service Tools

SPECIAL SERVICE TOOLS

Tool number

(Kent-Moore No.) Tool name
ST05015000 Engine stand
(126023)
(@ ST05011000 Engine stand

(J26023-2)
(2 ST05012000 Base

(126023-1)

ST06360001 Diff, attachment
(-)
S$T30035000 Drive pinion rear bearing inner race
(J25733) puller set
(@ ST30031000 Puller

(J25733-1)
@ ST30032000 Base

(325733-2)
ST30611000 Drive pinion bearing outer race
(J25742-1) drift bar -
ST30613000 Drive pinion rear bearing outer
(J25742-3) race drift - XN

Nl

ST30701000 . Drive pinion front bearing outer
(125742-2) race drift ’ @
ST3114S000 Drive pinion setting gauge set-
(See J25269-01)
(1) ST31141000 Height gauge
(2 ST31942000 Dummy shaft
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Special Service Too's - PROPELLER SHAFT & DIFFERENTIAL CARRIER

Tool number Tool name
(Kent-Moore No.)
ST31275000 Preload gauge :
(See J25765) @_Eﬁ:@m
® GG91030000 Torque wrench
(@ HT62900000 Socket adapter (1/27)
HT 62940000 Socket adapter (3/8") @ g
>—
ST31530000 Drive pinion flange wrench
(J25774)
5T32501000 Weight block
(J25407-3)
ST33051001 Diff. side bearing puller '
(=) ’ :
ST33052000 Adapter
(J25797-1) @
S$T33400001 0il seal fitting tool
(J26082) -§ - o RRS—— - - .
ST33741000 Master gauge
(See 125407:1) [18.5 mm (0.728 in)] 8
KV31100300 Solid punch
(=)
KV38102100 Diff. side bearing drift
(325803)
PD-20=
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‘DATSUN 200SX  Model S110 Series

FRONT AXLE & FRONT SUSPENSION

'CONTENTS

FRONT AXLE AND SERVICE DATA AND
FRONT SUSPENSION .. ... ... . ... FA- 2 SPECIFICATIONS . . . . . . .. ........ FA-12
FRONT AXLE .. .. .. ... ............ FA- 3 GENERAL SPECIFICATIONS . .. ......... FA-12
FRONT SUSPENSION . ... . ... ... ... FA- 5 INSPECTION AND ADJUSTMENT .. .. .. .. FA-12
"SPRING AND STRUT ASSEMBLY........FA 5 TIGHTENING TORQUE ... . ........... FA-13
TENSION ROD AND STABILIZER BAR ... FA- § TROUBLE DIAGNOSES AND
TRANSVERSE LINK AND CORRECTIONS ... ... ... .. .. .. R FA-14
LOWER BALL JOINT . ........ ... ..... FA-10 SPECIAL SERVICE TOOLS . ... . ... ... FA-17

SUSPENSION CROSSMEMBER. .. ........ FA-11

Rafer to Section MA (Frant Axle and Front Suspension)

for:
e ADJUSTING WHEEL BEARING PRELOAD. -
e CHECKING WHEEL ALIGNMENT=
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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.
¢ The car requiresonly toe-in and car
posture adjustments. ’
Toe-in -2 mm (0-0.08 in)
[0° to 0°12')

Refer to section MA for Wheel Alignment.

@ 25-34 e
(2.5-1.5, 18 - 25) & © 569(; 7‘}!
% (6.0-7.5,43 - 54)
ﬂ—. Strut mounting
——T insulat
‘Eq or
< =
: : - Dust cover
Sesad @ 16-21 L2
‘ (1.6-2.1,12-135) -
\: & Coil spring
‘h ® 62-75 ===

(6.3-7.6, 46 - 55)

Suspension crossmember

Seabilizer bar

Tension rod

Transverse link

T 50-60
(5.1-6.1,37-44)

@ 78-98
(8-10,58-72)

Wheel bearing

s Do not overtighten wheel bearing nuts, as this
can cause wheel bearing seizure.

& Axial play: 0 mm (0 in)

o Preload (As measured at wheel bolt) with used parts

20-7.8N{0.2-0.8kg,04-1.81h)

¢ When measuring bearing preload, do not include

“dragging” resistance with brake pads.

Refet to Section MA for Adjusting Wheel Bearing Pretoad.

FA-2
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Strut assembly

Ball joint

Tension rod bracket

® 31-42
(3.2-4.3,23-31)

To body frame

@ : N-m (kg-m, ftdb)

SFA119
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FRONT AXLE & FRONT SUSPENSION - Front Axie

FRONT AXLE

Grease seal @

Inner wheel bearing

Outer wheel bearing @

Adjusting cap

Cotter pm\

L Wheel hub (MG inner side)

v— Washer
Wheel bearing nut

O-ring @\)
Adjust wheel bearing preload.

Hub cap " Refer to Section MA for
(@ inner side) Adjusti.ng Wheel Beanng Preload.

(T} 38-52(3.9-5.3,28-38)

@® : N-m (kg-m, ft-Ib)
@ : Multi-purpose grease point

Baffle plate

To rotor and hub

SFA120

REMOVAL
1. Block rear wheels with chocks

4. Work off hub cap.

and raise front of car, and then sup-
port it with safety stands. Refer to
Section Gi for Lifting Points and
Towing. )

2. Remove wheel and tire assembly.
3. Remove caliper assembly. Refer
to Section BR for removal.

Screwdriver

CAUTION

Be careful not to drop wheel bearing,

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.
“SFA121
CAUTION:
Make sure brake hose is secured and
not twisted.
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9. Remove inside wheel bearing

- outer race, grease seal and outside

outer race.

CAUTION o _
Be careful not to drop wheel bearing.

Grease seal must not be reused.

FA-3
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Front Axte — FRONT- AXLE & FRONT SUSPENSION

Nl

Brass bar

"’
SFA123 |

INSPECTION

Thoroughly clean bearing and each
part and dry with compressed air,

Wheel bearing

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 hecessary,

Knuckle spindle

Alzo check wheel hub; replace if
cracked or damaged. When thread is
damaged, replace strut assembly,

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.

FA-4
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;&

|~ KV40102150

/SFA124

side

MBO: Multipurpose
grease point

SFA126

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.

O-ring

I

: Multi-purpose
grease point

W_

@ 38-52N-m
{3.9 - 5.3 kg-m, 28 - 38 ft-1b}

SFA125

3. Coat each bearing with récom-

mended muiti-purpose 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 1o each part.
o Threaded portion of spindle.
e Bearing washer to bearing contact-
ing face.
7. Put hub assembly on spindle and
then install washer and wheel bearing
nut. -
8. Adjust wheel bearing preload.
Refer to Section MA for adjust-
ment.
8. Install hub cap with O-ring on
hub. '
10. Install brake caliper assembly.
Refer to Section BR for installe-
tion.
11. Install wheel and tire.
@: 78-98 N-m
(8.0 - 10.0 kg-m,
58 - 72 ft-1h)
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FRONT AXLE & FRONT SUSPENSION — Front Suspension

FRONT SUSPENSION

Crossmember assembly

@ 44-54

(4.5-5.5, 33?

Tension rod bracket

@ 31-42
e (32-43,
23-31)

@ 31-42

(3.2-4.3, @ 50-60
23-31) (5.1-6.1, . .
®: Nem(kg-m, ft-lb) 37-44) SFA128

® 59-74

Stabilizer bar (6.0-7.5,43-54)

@ 25-34
(2.5-3.5, 18- 25)
To body

Spring and
strut assembly

Transverse link

&
@ 16- 21 -]

&—@ 72-97
(1.6-2.],J¢ '
12-15)

(7.3-9.9,53-72)
Bail joint assembly

SPRING AND STRUT ASSEMBLY

E

rStrut packing kit
O-ring

@ 59-74
(6.0-1.5,

Gland packing

@ 25-34
(2.5-3.5,
QJ 18- 25)

|-Shock
-, | sbsorber kit

’

Mounting bearing

éﬁ Mounting insulator

{with dust seal)
@Spnng upper seat

Bound bumpe: rubber

Sirut kit

\ -
J

(

e

Strut outer casing

Dust cover

Wheel bearing nut

%— Spnns

@: Nm (ig-m, ftdb)

Service parts: Strut packing kit, Shock absorber kit, Strut kit.

Adjusting L/L,/J
Cotter pin =

SFA129
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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 Sstrut
lower end.

- SFA130

6. Support strut assembly with a
suitable stand.
7. Remove strut upper end.

.n
SFA131

8. Draw out strut assembly from car.

9. Install strut and spring assembly
in reverse order of removal.

CAUTION:
Make sure hrake hose is secured and
not twisted.

¢ ‘When installing steering knuckle
amm to the strut assembly, apply
suitable sealing material to portion
indicated in figure.

FA-G

Downloaded from www.Manualslib.com manuals search engine

Apply sealing material

SFA132

@ : Strut to hoodledge
25-34 N'm
{25 - 3.5 kg-m,
18 - 25 ft-b}

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 vp Tools on strut assembly.

Compress spring just for enough to
permit turning of strut mounting in-
sulator by hand.

.ST35652001
. 5FA133

2. Remove lock nut from top of

piston rod.

A= e

W

i

!

s
l(r
uifl

WA

A E

(iifal
\ @
YAy

e\

SFA134 |

Separate following parts:
o Strut mounting insulator
e Strut mounting bearing

Dust seal

Spring upper seat
Bound bumper rubber
Coil spring

Dust cover

CAUTION:
Pay sattention not to damage piston
rod.

3. Remove gland packing with Fool.
Retract piston rod by pushing it
down until it bottoms.

A ST35500001

KV¥48100301

FA209

4. Remove O-ring from top of outer
casing and draw out guide bushing.

SFA135

3. Lift 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.

Lift out

3

FA2715
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FRONT AXLE & FRONT SUSPENSION _ Front Suspension

6. Drain fluid thoroughly from inner
cylinder and outer casing.

Guide bushiné

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 ocuter
casing for cracks, deformation or
‘other damage. As for inner cylin-
der, replace shock absorber Kit. As
for outer casing, replace strut
assembly.

Downloaded from www.Manualslib.com manuals search engine .

Inner diameter:
Inner cylinder
3002 - 30.10 mm
{1.1819 - 1.1850 in}

5- 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. Install strut assembly on Tool
Kv48100301.

2. Install piston rod and inner
cylinder (shock absorber kit).

\ 4

Piston rod

Inner cylinder

SFA139

3. Pour correct amount of fluid.
Use “NISSAN GENUINE STRUT
FLUID" or equivalent.

Capacity:
325 m¢
{11.0 US floz, 11.4 Imp fl oz}

FA-7
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FrontSuspensron FRONT AXLE & FRONT SUSPENSION

7. Tnghten gland packmg

ST35500001

@o8. 118 N'm
{10- 12 kg-m,
72 - 87 fi-th)

4. Place gmde bushmg
Guide bushing
Cylinder

SFA140
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) } 4

98 (10,72)

88 (9,65).

¢4 {Converted torqué

78 (8,58)65

69 (7,512

59 (6,43)

C: Value read on the torque wrench

N-m (kg-m, ft-Ib) 0.3 04 0.5 O.Gm
SFA144 1oy a3 2o

10. Reinstall  strut ‘on  Tool
KV48100301.

11. Compress coil spring using Tool.

HT71730000

SFA145°

12. Set up coil spring with Taol
HT71730000 on spring lower seat of
strut.
13. Lubricate
figure.

parts “indicated in

'§T35530000

L: Effective length of torque wrench (ft),

8. Remove strut 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.

S5FA142
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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 ' ' L
. Place spring in position.
' Bound bumper rubber SFA149 Spring installation

Dust cover ' .

TENSION ROD AND STABILIZER BAR

HT71730000
Stabilizer bar
KV48100301
SFA147
Stabilizer bracket
1 @ 31-42 '
(3.2-4.3, 23 - 41) & @ 50-60
- To tension rod bracket (5.1-6.1,
: . @ 44-54 ~ |
e Install bound bumper rubber in (4.5-5.5, A "‘\_i\ |
place to prevent piston rod from 33-40) Tension rod - " x
* falling by its own weight. To tension rod ) F ’é ‘
e Install mounting bearing so that it " bracket Transverse link é) )
points in correct direction. @ 16-21 & . ‘ -
15. Tighten new piston rod self-lock- (1.6-2.1, o
ing nut. : ,; @ : Nem (kgm, ftdb) 1_2'15),-—/¢
: ‘ o ' ) SFA150
3 59-74 N'm
(6.0 - 7.5 kg-m, ¢
43-54 1) eI e Remove under cover.

o Set load of car.
e If correctly installed; white mark . o NS
" painted on stabilizer bushing seat - 7 Stabilizer

. can be seen from both sides of car.
/SFA151

® - Always install the stabilizer which
has the white mark on it on the left
.o SFA148 transverse link. -

e When installing a bushing, do not
allow it to project beyond the sur-
face area of the washer.

e Do not allow the bushings and
washers to come in contact with

Sy
b f [

16. Remove Tool HT71730000 on grease, oil, soapy water, etc. e -
strut assembly. Lo ' ;

Aftor - placing spring . in position
between upper and lower spring seats,
release compressor gradually.

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

SFA155

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
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4. Separate strut lower

end to
knuckle arm. :

5. Remove following parts from
transverse link. ‘

e Balljoint

e Stabilizer

e Tension rod

SFA157

6. Remove transverse link from

crossmember,

o When

7. Separate following parts,
e Ball joint to knuckle arm using
press,

o Link bushing to transverse link
using Set Tool ST36720000.

?—__

SFA159

8. Install transverse link and lower
ball joint-in the reverse order of re-
moval, poting 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-
nects 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 cltean and free from oil and
grease.

® Install transverse link bushing iis'ing
set Tool ST36720000.

“@): Knuckle arm to strut assembly

72-97Nm . A
(7.3 -9.9 kg-m,
53 - 72 ft-ib)
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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-lb)

Transverse link to crossmember

62-75N-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-

petly lubricated, replace.

Turning torque:

New parts
3.9-98N-m
{40 - 100 kg-cm,
35- 87 in-b)

Used parts
2.0-7.8N-m
(20 - 80 kg-cm,
17 - 69 in-b)

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.
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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 greass gun is
used, operate the grease gun carefully
so that grease is injected slowly and
new grease does not come out from
the clamp portion.

SUSPENSION
CROSSMEMBER

REMOVAL AND
INSTALLATION

1. Bldck rear wheels with chocks,
and raise front of car, and then sup-
port it with safety stands. Refer to
Section GI for Lifting Points and
Towing.

2. Remove wheel and tire assembly.
3. Remove under cover.

4. Remove transverse link from
crossmember. Refer to Transverse
Link and Lower Ball joint.

5. Separate suspension crossmember
from engine mounting insulator.

)
JSFA161.

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
62-75N.m
{6.3 - 7.6 kg-m,
46 - 55 ft-Ib)
Engine mounting insulator to
crossmember
31-42N-m
(3.2-4.3 kg-m,
23 31 ft-b)
Crossmember to body frame
Bolt {Canter)
31-42N'm
. {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
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Service Data and Specifications— FRONT .AXLE & FRONT SUSPENSION

SERVICE DATA AND SPECIFICATIONS

COIL SPRING WHEEL ALIGNMENT (Uniaden * 1)
Camber degree T 40 - 50°
“ltem Dimension |  Color Spring Caster degree 1945 - 3%15’
dxDxL* [identification | constant ; : - - °
Kingpin inclination  degree 7925 - 8955
122 x 130 -
Right| * 386 Cream 1, Toeu mm {in) 0-2{0-0.08)
{0.480 x5.12{ Whita 2 oe-in
15.20) degres "2 o® -1z
With power x13.
steering Front whee! Inside 33°-.25°% 3
12.2 x 130 17.16 N/mm turnin le -
x 392 Pink 1 8 8ng o
Left ‘ (1.75 kg/mm, {Full turn) degree  Outside 27°.29° =3
{0.480 x 512} Yellow 2 98.0 ibfin)
x15.43) Front wheet Inside 20°
12.2 x 130 Toe-out o
Wi : ' t degree  Qutside .18.7
W::l:ed::-ut x 386 Cream 1, urng si
s:zering (0.480 x 5.12| White 2 *1: Tanktul of fuel, radiator coolant and engine oil full,
x15.20) Spare tire, jack, hand tools, mats in designed pasition,
*2: On both sides
"1 dxDx L: Wire diameter [mm (in}] x Coil diameter [mm (in}] *3: On power steering models; o
x Free length [mm (in}] whee! turning force (at circumference of steering wheel) of
88-147 N (10 - 15.kg, 22 - 33 Ib} with engine at idts.
WHEEL BEARING
STRUT ASSE»MBI'Y Wheel bearing axial 0(0)
N play mm {in)
Shock absorber type Hydraulic
N-m
Shock absorber fluid , ' 25-29
(kg-m,
mQ(US fl az, Imp # oz) 325 (1.0, 11.4) | Wheel bearing nut i (2.5 -3.0,18 - 22)
. . : 19.965 - 19.975 tightening torgue
Piston rod diameter mm {in) .
(0.7860 - 0.7854) Return o ree 60°
angle
Inner eylinder inner n) 30.02 - 30.10 -
diameter . om {in {1.1819 - 1.1850) with . .
_ new tk 0.39 - 0.83
Stroke mm {in) 172 (6.77) 4 greasa in-Igbl . (40-85,35-7.4)
; seal :
* | Expansion
Darnping force N (kg, b} 588 (60, 132) with c e
[at 0.3 m (1.0 ft)/ —_ : ‘ used {k;:cm 0.10-0.44
sec] Cornpression Wheel greass | ' 1.0-45,09-3.9)
N lkg, b} 343 (35, 77) bearing sl D)
starting
torque With
new N 6.9-14.7
At grease (kg Ib) {0.7-1.5,15-3.3)
wheel geal
hub
bolt With
STABILIZER BAR used N 20-78
o grease  {kg, Ib) (0.2-08.04-.1.8)
LBar diameter mm {in) 1940.75) saal

FA-12
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FRONT AXLE & FRONT SUSPENSION — Service Data and Specifications

LOWER BALL JOINT

New -—:“L':_‘cm 39-9.8

parts in-1b) (40 -100, 35 -87)
Turning torque

Used ::';::m 20-78

parts indb) (20-80,17-69} -

Unit N-m kgm ' |- ftib

Hub
Wheel hub nut 78 -98 8-10 58-72
Disc brake
Rotor.to hub 38 -52 3.9-53 28 - 38
Strut
Strut to hoodiedge 25-34 25-35 18-25
Piston rod self-locking 59 .74 60-75 43 .54
nut
Gland packing 98 - 118 100-12.0( 72.-87
Strut to knuckle arm 72 -97 7.3-99 53-72
Caliper to strut 72-97 7.3-99 53-72
Knuckle arm
Knu?‘k.le arm to side rod 54 - 98 55 -10.0 40-72
ball joint X

Downloaded from www.Manualslib.com manuals search engine

Unit N-m ‘. kgm ft-lb
" Ball joint -
Bal! joint 10 knuckle arm | 96 - 120 9.8-12.2 76 - 88
E_lall joint to transverse 50 - 60 5.1-.6.1 37.44
link L
Transverse link
T . 3 - ¥
ransverse link to 62-75 . | 63-76 | 46-55
crossmember -, .
Suspension crossmember .
Nut
-72 -7, 44 -
Cross- {Both sides) | 0 6 3 53
member to -
. 4 " N - :
body frame -Balt 31.42 32.43 23 -31
{Center) o ' :
Engine mounting .
insulator to 31-42 3.2-43 23-N
crossmember
1
Tension rod
Tension rod to tension ) ) . C
-84 45-5, -
rod bracket 44 - 5. 5-58 33-40
Tension rod to 50 - 60 5.1-6.1 | 37-44
trangverse link
Tension rod bracket to .42 12.43 2931
body frame
Stabilizer bar
Stabilizer bar bracket to
tension rod bracket 31-42 3.2-43 23-3
{or body frame) e
ConneFtnng rod t.o‘trnns- '1'6 J21 16 _-‘2.1 ' 12-.18
verse link or stabilizer bar| . - . - B
- FA-13
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Trouble Diagnoses and Corrections — FRONT AXLE & FRONT SUSPENSION

‘TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

Vibmtion, shock and slummy of steering
wheel.

Vibration: 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: Wheri 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 wom tire or insufficient tight-
ening of wheel nuts.

Improperly adjusted or wom front wheel
bearing,

_ Faulty wheel alignment,

Worn transverse link bushmgs

Insufficiently tightened steering gear hous-
ing.

Wear of steering linkage.

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 instatlation 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.

Cormrect 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 also be the
causa of this problem and, Iherefore 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
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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. lmproper 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). .
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 beanng. 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 Comrections — 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 partia[ly-womvtire. . | 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.

FA-16
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FRONT AXLE & FRONT SUSPENSION - Special Service Tools

SPECIAL SERVICE TOOLS

Tool number

(Kent-Moore No.) Tool name
KV40102150 Bearing outer race drift set
(-)

(D ST35325000 Drift bar

@ Kv40102110 Drift (A)

@ KVv40102120 Drift (B)
@KV40102130 Screw (A)
(5)KV40102140 Screw (B)
(®KV40102150 Screw (C)
KV48100301 Strut and steering gear
(-) housing attachment
HT71730000 Coil spring compressor
(-)

ST35500001 Gland packing wrench
(J25825)

ST35530000 Gland packing guide
(J25827)

HT72520000 Ball joint remover
(=)

ST36720000 Transverse link
(J25847) bushing replacer
S$T35652001 Clamp

()

FA-17
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DATSUN 200SX Model S110 Series

SECTIDNR A

REAR AXLE & REAR SUSPENSION
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Rear Axie — REAR AXLE & REAR SUSPENSION

REAR AXLE

REAR AXLE
Oil seal
Install, using oil seal
drift KV40100300
Bearing coller
Installed by a pressing
force of 29-49 kN
{(3-5t,33-55US 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) I\
Breather cap
@ 59-98

@22-26
(2.2-2.7,16 - 20)

@ 78-98
(8-10, 58 -72)

Axte shaft
flange side

Breather
(6.0 - 10.0, 43 - 72) Fitler ph.jj. !

@ 59-98(6.0 - 10.0,43 - 72)

SRAD13

Rear axte case end shim

Bearing

Axle case

\Axlenha!t
Bearing collar
Oil seal

-

Glp ssC--
Gap ''C™: 0-0.1(0-0.004)

@: 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.

SRAGQ1?

3. Disconnect propeller shaft (Refer .
to PD section for removal), brake
hydraulic line and parking brake cable.

CAUTION:
When removing or installing brake
tubes, use Tool GG94310000.

SRAD18

RA-2
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REAR AXLE & REAR SUSPENSION — Rear Axte

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.

. e
5. Lower jack and remove coil spring
on each side. \

SRAQ19

6. Raise jack to previous position.
Disconnéct upper link and lower link
at axle case side.
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SRAQ20

7.

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.

SHAAD25

4, Draw out axle shaft.

Rear axle shaft
Kv40101000

§T36230000

SRA026

5. Remove oil seal.

SAAD27

RA-3
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Rear Axte — REAR AXLE -& REAR SUSPENSION

6. Cut collar with cold chlsel Take
care not to damage axle shaft,

SRAQ2B

7. Remove wheel bearing and collar.

HT 72430000

RA492

Inspection

¢ 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.

SRA029

1 Boit
2 Rear axle shaft
3 Baffle plate

4 Adapter plate
5 Bearing spacer
6 Wheel bearing

RA-4
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2. Press new bearing collar by a load

of 29 10 49 kKN 3 to5ton.3.3t0 5.5
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.

SRAO021

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

1 Rear axle shaft

2 Rear axle shaft guide {ST37840000)
3 Rear axle case

4 Oil seal

5. Adjust gap “C” between wheel
bearing and axle tube end by selecting
shim.

SRAQ30

Gap ucu:
Less than 0.1 mm (0.004 in)

Gap "C” N
'+ 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}

Brak_e 3-way connector fixing boft
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-Ib)
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REAR AXLE & REAR SUSPENSION — Rear Suspension

REAR SUSPENSION

&@) 15-20(1.5-20,11-14)

* .
Coil Spring @
[.D. color: .
Purple & Yellow Shock absorber
Upper link bolt -
Upper link bolt I|
<®69-78 (7.0 - 8.0, 51 - 58) __]
h Torque arrester ..
| @ 3.7-5.0

REAR SUSPENSION

WHEGOBE

Upper link A

69-78(7.0- 8.0, 51- 58) S
@ 69-78 [ifeted |

Lower link bushing
-Replaceable

Removed or installed (1.0-8.0,51-58) //
by a pressing force of ) B
39-69 KN (4-Tt, - /"“\\/g
4.4-7.7 US ton, —
3.9 -6.9 Imp ton)
@ Lower link
? Lower link bolt
@ 69-78(7.0- 8.0, 51 - 58) Differ in length from upper link boit
Lower link bolt '

Differ in length from upper link bolt

Metal fitting

C@— @ 16-21(1.6-2.1,12-15)

Rubber bushing

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

@ : N-m (kg-m, ft-Ib}
SRAQ33

RA-5
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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 detedorated or cracked;
replace if necessary.

STABILIZER BAR
Removal

Remove stabilizer 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
that bolt is inside the car.

e.“@\
Axle side

e

Metal fitting

é_@n 16 - 21
i 16-21,
12 - 15)

Rubber bushing

:
’ - 16-21,1 -1

s *

@: 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}

® 69-3 Nig—/

SRA038 ——17.0 - 8.0 kg-m, 51 -58 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.

SRAQG

2. Disconnect shock absorber lower
end.

sra0ag U—17.0 - 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
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REAR AXLE & REAR SUSPENSION - Rear Suspension

Inspection .

e Check coil spring for yield, defor-
mation or cracks.

¢ Test spring and compare with speci-
fications given in 5.D.S.

e 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 Inose 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

KVv40101430

// .

SRAQ39
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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)

RA-7


http://www.manualslib.com/

Service Data and Specifications — REAR AXLE & REAR SUSPENSION

SERVICE DATA AND SPECIFICATIONS

GENERAL SPECIFICATIONS

REAR AXLE

End play mm (in)

0.05 - 0.40 (0.0020 - 0.0157)

SHOCK ABSORBER Unit: mm {in)
Maximum length 'L 525 (2067}
Stroke 146 (5.75)

©

@ﬁw } -

Thickness of rear axie
case eng shim

Thickness mm (in)

Part number

43036 H5000

0075 (0.0030) |

0.150 {0.0059) | 43036 H5001
0.225 (0.0089) | 43036 H5002
0.300 (0.0118) | 43036 H5003

SAAQS0
COIL SPRING
Wire diameter mm {in) 10.0 {0.394}
Coil diameter mm (in) 90 {3.54)
Free iength mm {in} 362 {14.25)

Effective turns 7.75

TIGHTENING TORQUE

Spring constant

N/mm {kg/mm, tbfin) 17.46(1.78,99.7)

Unit

Identification color

Yellow Purple

SRA040

INSPECTION AND ADJUSTMENT
SHOCK ABSORBER

SHOCK ABSORBER DAMPING FORCE at 0.3 m {1.0 ftl/s.

N-m kg-m ft-lb

Brake tube flare nut 15-18 15-18 11-13

Brake caliper fixing bolt 38 -52 39-53 28 -38

Baffle plate fixing nut 22-26 22-27 16-20

Propelter shaft to com-

panion flange connecting Refer to PD section,

nut

Wheel nut 78-98 | 80-100 88 -72

Drain and filler plugs 59 -98 6.0-10.0 43-72
_ Differential carrier-to- 20 .25 20-25 14-18

axle case nut

Shock absorber upper 15-20 15-20 11 -1a

end nut

Shock absorber lower 69 - 78 70-80 51 .58

end nut

Upper link fixing bolt 69 -78 70-80 51 -58

Upper link fixing nut 69 -78 70-80 51 -58

Lower link fixing nut 69 -78 70-80 51 -58

Expansion N (kg, 1b) 490 - 686 (50 - 70, 110 - 154)
Compression N (kg, ib) 245 - 402 (25 - 41,55 - 90)
RA-8
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REAR AXLE & REAR SUSPENSION — Trouble Diagnoses 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 gp_sorber.

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 si)eciﬁed torque,
This probiem is also Damaged 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.

Qil leakage from the differential cartier.
Damaged grease seal of rear axle shaft.

Replace parts as required,

Replace.
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Special Service Tooss - REAR AXLE & REAR SUSPENSION

' SPECIAL SERVICE TOOLS

Tool number Tool name

{Kent-Moore No.)

G(94310000 Flare nut torque wrench

(-)

Kv40101000 Rear axle stand

(J 25604-01)

ST36230000 Sliding hammer

(J 25840)

HT72480000 Rear axle shaft bearing puller

{-)

ST38210000 Wheel bearing collar press stand

(J 25869-01) @
KVv40100300 Rear axle oil seal drift

(J 25405) @ /

ST37840000 Rear axle shaft guide
| O\D?

L/

KV40101450 Link rubber bushing drift '
(=) @
® KV40101410 Drift

S
(@ KV40101420 Drift =

(-
(8 KV40101430 Base

(-) @
@ KV40101440 Ring (useless)

(-) ]

®
RA-10
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DATSUN 200SX  Model S110 Series

BRAKE SYSTEM

CONTENTS |

DESCRIPTION . .. ... .. . .. .. ... . ... BR- 2 BRAKE BOOSTER .. ................. BR-14
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Refer to Section MA (Brake System) for:
e CHECKING FOOT BRAKE
- ¢ CHECKING PARKING BRAKE oo -
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Description -BRAKE SYSTEM.

DESCRIPTION

3-way connector

Parking brake lever

Master cylinder Z i
NP valve g Brake booster
Brake tube S g

Front disc brake

58R001

The brake syhstern 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
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BRAKE SYSTEM - service Brake

BRAKE PEDAL

SERVICE BRAKE

lmi%

* Be sure to insert
from L.H. side.

@ : N-m (kg-m, fi-1b)

e
LH. '%X
E-ring

@ 7.8-10.8(0.8-1.1,58-8.0)

Fulcrum pin RH.

@ 7.8-10.8
(0.8-1.1,

@ 7.8-10.8(0.8-1.1,5.8-8.0)

Input rod lock nut

g\(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.
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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- 1.1 kg-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} ’

SBR122

INSPECTION

Check brake pedal for the following
items, servicing as necessary.

BR-3
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Service Brake —-BRAKE SYSTEM

MASTER CYLINDER

Reservoir cap

Secondary piston

Secondary piston return spring

@ 78-88(8.0-9.0,58-65)
Stopper screw () 6.9 - 8.8 (0.7 -0.9; 5.1 -6.5)

) 78-88(8.0-9.0, 58-65)

®: N-m (kg-m, ft-Ib)
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 makaes.

When replacing the repair kit or
component parts, ascertain the brand
of the brake master cylinder body. Be
sure to use parts of the same make as
the former ones.

SBRO11

i. Pry off stopper ring.

3. Disassemble piston assembly.

Primary piston

SBRO13

WRETID Mt D

Secondary piston Primary piston
sssembly assembly
SBRD10
SBR0O12

2. Remove stopper screw. Primary

and secondary piston assemblies can 4. 'Remove piston cups and discard
then be taken out. them.

BR4
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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 pistonto-cylinder clear-
ance. -

Piston-to-cylinder clearance:
Less than 0.15 mm (0.0059 in)
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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

e 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.

S5BRO0OS

e 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.
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Flare nut

torque wrench ‘
\

Wy =aA G <BR006

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.

SBRO03

3. Bleed air in the following se-
quence. Master cylinder - Rear wheel
-» Front wheel.

@ : Air bleeder valve
6.9-8.8Nm
(0.7 - 0.9 kg-m,
5.1 - 6.5 ft-ib)

SBRO04

BR-b
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Service Brake — BRAKE SYSTEM

NP VALVE Do not disassembls NP valve,
4 Front wheel {T) : Brake tube flare nut
- cylinder 15-18 N°-m
. Front wheel {1.5- 1.8 kg-m,
Master cylinder cylinder 11- 13 ftib)
‘ i . NP valve to body
3.9-49Nm
(0.4 - 0.5 kg-m,
Master cylinde 2.9-3.6
‘, = Rear wheel 8 frib)
i cylinder
SBRO07

FRONT DISC BRAKE —N22—

Piston seal

Rotor .
Minimum thickness

10.5 (0.413)

Replace at each disassembly.

@ 72-97(7.3-9.9,53-7D)

Dust seal
Apply disc brake greace
/_ Cylinder body
Retaining ring
Yoke holder
Installed by pressing force
196 -294 N

(20- 30 kg, 44 - 66 1b)

OQuter piston

ZIG 21 (1.6-2.1,12-15)

@: N'm (ke:m, ft-lb)
Unit: mm {in)

J_L 2 (0.08)

SBRD14

BR-&
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BRAKE SYSTEM — Service Brake

PAD REPLACEMENT

1. Remove clip. Remove pad pins
holding springs with finger.

5B8R015

2. Detach pads.

CAUTION:

After removing pads, do not depress
krake pedal, or pistons will jump
out

S$BRO16

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
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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. )f 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.

L S
i
HEE
[
H
oo

H

i

«= Do not push too far.

BR7B0

4. Install inner pad. Pull yoke to
outer side.

S5B8R230

5. Install outer pad.
Coat the following points with
recommended pad grease.
e Cylinder body-to-pad clearance
e Pad pin-to-pad clearance
® Pad pin holes of cylinder body

Do not greass 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
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Service Brake -BRAKE SYSTEM

DISASSEMBLY

1. Remove pads.
Remove fixing bolt and separate
yoke and cylinder body.

BR740

5%

BR741

2. Remove yoke holder, retaining
rings and dust seals from both pistons.

Dust seal

Retaining ring

BR742

3. Push out pistons from cylinder.

SBRO19

BR-8
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‘4. Remove piston seals,

Piston seal must be replaced at

each disassembly.

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 damapge from rust of

foreign 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 even if rust or
foreign matter is sticked on sliding
suiface,

Gripper aiid yoke holder
Check for wear, cracks or other

darnage. 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 mbber 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
Replacament for assembly. '

b. Install piston A so that its yoke
groove coincides with yoke groove
of cylinder.

Q
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BRAKE SYSTEM — Service Brake

t seal and clamp secure- Y
it et g CAUTION: D
When pressing yoke into yoke holder,
a. Apply recommended disc brake be sure to insert yoke vertically so as
grease to sealing surface of dust not to crack or chip yoke holder. If — (& ;
seal. - yoke holder is damaged or pressing N ' ¥
b. Be careful not to deform dust seal. force is out of-_specification, replace \t;»
¢. Wipe off excess grease with alcohol. with a new one, =
SBR232

Rotor repair limit:
Maximum runout .
{Total indicator reading at
center of rotor pad contact
surface):
0.12 mm (0.0047 in}

SBR0O22

3. Parillelism

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. 6. Install pads. Refer to Pad Replace-

ment for installation.

Gripper Collar

fx bolt FRONT DISC ROTOR

SBRA233

REMOVAL AND '
INSTALLATION Rotor repair limit:

Refer to section FA. Maximum parallelism
. {Circumferential direction):
0.07 mm {0.0028 in}
BR745 .
INSPECTION
1. Sliding surface .
If there are cracks or considerable 4. Thickness
5. Install yoke to yoke holder and, chips, repair or replace. Standard thickness:
supporting end of piston B, press yoke 2. Runout 12.5 mm (0.492 in)
into yoke holder by usging press or Adjust wheel bearing correctly, Rotor repair limit:
hands. Measure runout. Minimum thicknaess:

10.5 mm (0.413 in)

BR-9
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Service Brake ~BRAKE SYSTEM

REAR DISC BRAKE —AN12H—

g
Nut

Retaining ring
Return spring

disassembly

Drust seat

Replace at each

disassembly
Dust seal

A \\\{«\\
Piston seal
Replace at each

Toggle lever

Inner piston

Serut

K O-ring
Push rod

O
8

Key plato
Snap ring C

Wave washer
Spacer
Bearing
Anti-squeal spring

Minimum thickness

Rotor

Wear limit
1.6 {0.063)

BR-10

Downloaded from www.Manualslib.com manuals search-engine

Unit: mm (in)
SBRO37

Bo sure to apply brake grease
to both sides when installing,
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BRAKE SYSTEM - Service Brake

Nissan silicone based grease or equiva-
lent. ‘
Silicone based greasing points:
o Friction surface of yoke and cyl-
inder body.
e Cylinder body pad pin hole.
Then install pads fixing parts pre-
viously removed.

PAD REPLACEMENT

1. Remove clip. Remove pad pins
holding springs with finger.

AL

REMOVAL
1. Disconnect brake tube.

SBRO40

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-
2. Detach pads and shims. sion at back of pad.

CAUTION: ) Align
After removing pads, do not depress

brake pedal, or pistons will jump out

8R191A

6,

(1) Coat the following points with re-
commended pad grease.

e Cylinder body-to-pad clearance

e Yoke-to-pad clearance -

e Pad pin-to-pad clearance

e Pad pin-to-bracket clearance

SBRO039

SBRD42

3. Retract outer piston into cylinder

body by turning it clockwise and push-

ing it in. Be careful not to damage a. Do not greass friction faco of pad. - - DISASSEMBLY

dust seal. b. Be sure to apply pad grease toboth | Separate cylinder body from
sides of shims. yoke by pushing it.

“~Flat-blade screwdriver

BA173A [

SBR234 BA176A

4, Move yoke until clearances to in-
stall pads are equal, with a lever placed (2) Check that the following points 2. Remove retaining rings and dust
between rotor and yoke. are coated with silicone based grease. seals.

BR-11
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Service Brake —BRAKE SYSTEM

Repiace dust seals at each disassem-
bly.

Piston

S8R043

6. Disassemble outer piston by re-
moving snap ring B,

Snap ring remover

=

SBRO4S

3. Drive out piston assembl).( by
pushing outer piston in.

7. Disassemble inner piston by re-
moving snap rings A and C.

BR177A

Snap ring remover

BR18OA

2. Engage square hole in key plate
with push rod. Also engage convex in
key plate in concave in piston.

5BRO4g

SBRD46

4. Remove piston seals,
Replace piston seals at each disas-
sembly,

5. Disengage piston assembly by
turning inner and outer pistons,

BR178A

BR-12
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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:
e Groove in push rod and new O-ring
» Strut ends
o Oil seal
e Piston seal
e Inside of dust seal

Securely install oil seal in specified
direction.

3. Install spring seat, spring, spring
cover and snap rng A with suitable
press and drift.

Drift

5BR235

4. When installing parking brake tog-
gle lever after assembling piston, turn
cam in direction parking brake opera-
tes. . ’

L Toggle lever

SBR215
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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.

/— Rubber grease
N

| % W

Diamater:
1.5 mm {0.059 in}

[ -SBR245

9. |Install dust seals and clamp se-
curely with retaining rings.
10. Install yoke spring.

BR1B1A
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11. Coat the following points with

silicone based grease.

e Frictional surfaces of yoke and cyl-
inder body

e Cylinder body pad pin hole

' SBRz43
Silicone based greasing paint
1 Yoke 3 Pad pin

2 Cylinder body

12. Assemble yoke and cylinder with
retainer.

S5BR0O49

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

SBROSQ

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
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Service Brake —-BRAKE SYSTEM

'BRAKE BOOSTER

o —— D'
Check vatve -
' Piston
l Rear shell
- === Dizphragm. retum spring 2 :
=) Vatve body
p Dust cover
= - Valve return spri
— Output rod s fpring
[_‘ I =t L g = Input rod
LT 7 |
: -
¢ o Lill ©

— § O - ‘_

= Finger /|

U Filter
Poppet retumn spring
Fulcrum
plate Poppet seal
Front xhel]-
SBROSS

INSPECTION

Alr tight test (No load)

1. Connect a vacuum gauge between
check valve and brake booster.

C_iu.'ck valve

2. Start engine and increase engine
speed. Stop engine when vacuum is
66.7 kPa (500 mmHg, 19.69 inHg).

66.7 kPa (500 mmHg, 19.69 inHg)

/4

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):
3.3kPa
{25 mmHg, 0.98 inHg)

SBR216 SBROGO
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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BRAKE SYSTEM — Service Brake

Alr tight test (Under load) Maximum vacuum leakage Operating teat
Keep brake pedal fully depressed. (15 seconds after engine is stopped}: 1. Connect an oil pressure gauge to
Following procedures are same 33kPa . brake line, at connection on master
as for no-load conditions. (25 mmHg, 0.98 inHg) cylinder.
2. Install a pedal force gauge on
brake pedal.
Probable cause Corrective action 3. Start engine, and increase engine
X speed until a vacuum pressure of 66.7
Air leakage at check valve. Inspect check valve. kPa (500 mmHg, 19.69 inHp) is re-
. ’ gistered on vacuum pressure gauge.
Damaged diaphragm. Replace brake booster as With a steady vacuum pressure of 66.7
Air leakage at poppet assembly seat and an assembly. kPa (500 mmHg, 19.69 inHg), measure
valve body. 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-
Check valve 4, When press'ure is applied to the ﬁcd,gcheck brake booster for ;::on—
1. Remove check valve. brake boosteli side of check valve and dition in manner described under
valve d.oes not open, replace check “Inspection™ before removal of this
valve with a new one. :
unit.
Also check brake line for evidence
A/T model M/T model of fluid leakage.
Manifold side
* ‘é‘ Determine whether source of pro-
Without cooler | @ blem is in brake booster or check
With cooler ‘ valve. Before you reach a final conclu-
SBROG1 Brake booster side sion, always inspect check valve first.
SBRO63

2. Apply a vacuum pressure of 26.7
kPa (200 mmHg, 7.87 inHg) to the
port of check valve on the brake

11,770 (120, 1,710}

booster side. B [ T
& 10,790 (110, 1,500) ooy
o 9,810 (100, 1,420) & }5
Manifold side = 8,830 (90, 1,280) \’L%'\'q' A
& ot
=3 7,850 (80, 1,140) e
g 6,860 (70, 1,000) 2L
o 5,880 (60, 850) | (67 "~ A D9
E 4,900 (50, 710) /// / q\gf,‘sﬁ&
£ 3,920 (40, 570) 7 3@&“‘/ ~=
= 2,940 (30, 430) I
2 4 ]
2 1,960 (20, 280} — T
4 980 (10, 140) A1
Brake booster side a 0 4 981 1,961
$8R062 (100,221)  (200,441)

Rod operating force N (kg, 1b)
3. If vacuum pressure drops more

than the specified value in 15 seconds, l : | . , Ly
replace check valve with a new one. 8 & © = 8§

’ 28 g% :8 58 E

Maximum vacuum leakage g =g Ng g S

z @ ©n 3 w32
of check valve: Pedal o N E)
1.3 kPa edal operating force N (kg,
SBROT4

(10 mmHg, 0.39 inHg)

BR-15
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Servico Brake -BRAKE SYSTEM

REMOVAL : 1. Check length. -
To remove brake booster, detach Length “A": L
the following points. 9.75 - 10.00 mm (0.384 - 0.394 in) .
b
D_E:I. j
— . _ g |
A
¢ —
' BR110A
BR10SA INSTALLATION

(T} : Master cylinder to brake booster

7.8-10.8' N-m
2. If length is not within specifica- 2888101;?:;"
tions, replace brake booster assembly. _ i
- : Brake booster to body
7.8-108 N-m
e (0.8-1.7v N
ADHISTMENT 58-8.0 ftk‘ll:;'
o Input rod length | e | e
t
utput rod length Adjust length by turning clevis, np:lsrozdz:c :‘m“
PV sarvo cannot be adjusted as Length “B": (1.6-2.2_k9-m
output rod thread portion is secured 130 mm (5.12 in) 12 - 16 ft-ib)

by adﬁuiun.

PARKING BRAKE

PARKING BRAKE
REMOVAL

Control lever and front cable

1. Remove console box.
Disconnect harness connector. Re-
move control lever.

SBROGS
SBROG7

ER-16

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

BRAKE SYSTEM — Parking Brake

2. Remove grommet rubber and

lock plate. Disconnect cable adjuster. CAUTION:'

Be careful not to deform or damage
control lever.

Front cable, clevis pin and cotter
pin are available as service parts.

$BRO73
S Rear cable
1. ~ Disconnect cable adjuster. INSPECTION
‘ ‘ Remove lock plate and strap or 1. -Check control lever for wear or
3. Pull front cable out into driver's cable clamp. other damage. Replace if necessary.
compartment. . 2. Replace worn or fatigued springs:

3. Check wires for discontinuity or
deterioration. Replace if necessary. -
4. Replace malfunctioning waming
light or switch. L
5. Check parts at each connection
and, if found deformed or damaged,

replace.

INSTALLATION

Whaen installing front cable to laver,
use specified clavis pin and cotter pin.

SBRO71

SBRO69

1. Apply a coat of grease to sliding
contact surfaces.
4. If necessary, separate front cable 2. Remove lock plate and disconnect 2. Adjust parking brake system after
from parking brake lever by breaking rear cable from lever by removing installation is completed. Refer to Sec-
pin and replace front cable. colter pin. tion MA for adjustment.

BR-17
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Service Data and Specifications -BRAKE .SYSTEM
 SERVICE DATA AND SPECIFICATIONS

GENERAL SPECIFICATIONS

Type

Disc-N22

Cylinder inner dia.. mm {in),

53.98 (2-1/8}

Front

52.9 x9.7 x 76.2

Pad mm (in)
Width x thickness x length {2.083 x 0.382 x 3.000)
Rotor auter dia.  mm {in} 253.5 (9.98)
Type Disc-AN12H
Cylinder inner dia. m (in) 40.46 {1.5929)
Rear | peg mm (in) | 42.0x10.3x5638
Width x thickness x length (1.654 x 0,406 x 2.236)
Rotor outerdia. ~ mm {in) 269 (10.58)
Master cylindelj inner dia, mm (in) 22.23(1/8)
Elrak-e booster type P75

NP valve
Split point
kPa (kg/em2, psi) x reducing
ratio

2,452 (25,356) x 0.4

INSPECTION AND ADJUSTMENT

BRAKE PEDAL

Unit mm (in)

Pedal play “a"

1-5(0.04-0.20)

Depressed height “d”

More than 60 {2.36)

Pedal height "h*

165 - 161 16.10 - 6.34}

PARKING BRAKE

Pulling force N (kg, Ib) 196 (20, 44}
Number of notches 7-8
Stroke mm (in} 90 - 100 (3.54 - 3.94}

MASTER CYLINDER

Allowable clearance between
cylinder and piston

Less than
0.15 (0.0058} -

mm {in)

BR-18
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BRAKE BOOSTER

Maximum vacuum leakage {15 saconds after
engine is stopped) kPa (mmMg, inHag) 3.3126,0.98)
. : ' . © 9.75-10.00
0 t l " "
utput rod length A mm fin) | 10,3839 -0.3937)
Input rod length "8 mm(in} | 1301(5.12)
1.
b,
é . . | .
| : A4
} -y
L-—B———‘

HBR109A BR110A
CHECK VALVE
{Maximum vacuum leakage [15 saconds after
26.7 kPa {200 mmHg, 7.87 inHg)} pressure- 1.3 (10, 0.39)

‘is applied} kPa {mmHg, inHg}
DISC BRAKE
Unit: mm (in)
Type
NZ22 AN12H
Itern
Pad wear limit 2.0 (0.079) 1.6 (0.063}
Minimum thickness
Rotor repair limit 0.12 (0.0047) 0.15 {0.0059)
Maximum runout .
Maximum parallelism 0.07 (0.0028)
Minimum thickness 10.5 (0.413} 8.8 (0.339}
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BRAKE SYSTEM — service Data and Specifications

TIGHTENING TORQUE

Unit N-m kg-m ft-lb
Brake tube flare nut 15-18 1.5-18 11-13
Brake hose connector 17 -20 1.7-20 12-14
Air bleeder vaive- 69-88 0.7-09 5.1-65

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 78-108 | 08-11 58-8.0

Master cylinder to brake

78-108 | 0.8-1.1 58-8.0
booster
Front disc caliper fixing 72.97 73.99 53 - 72
bolt
Front disc rotor fixing 38-52 39-54 28-38
boit
Rear disc caliper fixing 28 .52 39-5.3 28 -28
bolt : ‘ ;
Baffle plate fixing bolt 22-26 22-27 16- 20
Brake lamp switch lock 12- 15 1.2-15 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
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Trouble Diggnoses 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. .

Fauity 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 bleed 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
) ' leaks, and repair.

Low brake fluid level or empty master Fill and bleed as necessary.

cylinder reservoir.

Airin brake lines. Bleed system.

Grease, oil, mud or water on pads. Clean brake mechanism and check for cause
of problem. Replace pads.

Deterioration of pads. Replace.

Local fit of pads. Shave or replace.

Pads excessively wom. Replace,

Master cylinder or caliper assembly in poor Repair or replace.

conditions.

Frozen or seized caliper pistons on disc Disassemble caliper and free up as required

brakes.

Binding mechanical linkage at brake pedal. Free up as required,

BR-20
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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 boiling 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 ob-
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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Special-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 ‘rinout of brake rotor is excessive. Check with ‘dial indicator, tumning 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 Excessive wear of tires. Check and replace.

pedal force) :

Poor front braking effect.

# Grease cil, mud or water on pads. Clean or replace.

# Excessive wear pads. Replace,

o Local fit pads. Shave or replace.

o Master cylinder or caliper cylinder in Repair or replace.
poor cendition.

Tool number Tool

{Kent-Moore No.) ame

GG94310000 Flare nut torque wrench

«C - ) Fm

1D em—a )

BR-22
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STEERING SYSTEM

Steering System — STEERING SYSTEM
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STEERING SYSTEM - Steering Wheel and Cotumn

STEERING WHEEL AND COLUMN

STEERING WHEEL

REMOVAL

1. Disconnect battery ground cable.
2. Remove horn pad and steering
wheel nut. =

S5TO67

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.

=" Punch mark

Upward

3. Tighten steering wheel nut.

§T27180001

{I) 37 -51 N'm
{38 -5.2 kg-m,
27 - 38 ft-lb)

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 :

reverse order of removal. Observe the
following instructions.
1. Apply grease to sliding portions.
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REMOVAL

Before removing steering lock, dis-
connsct 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

§STO073

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

ST-3°
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Steering Wheel and Cotumn — STEERING SYSTEM
STEERING COLUMN (Collapsible type)

Steering column assembly

e ! ¢ Never in any case should undue
stress be applied to steering cojumn
in axial direction.

e When installing, do not apply bending
force to steering column.

Jacket tube bracket

d) 3.4-4.4(0.35-0.45,25-3.3)
To dash panel

@ 15-22(1.5-2.2,11-16)
To instrument panel

Coupling plate

@ 39-49 (4.0-5.0,29 - 36)
To worm shaft

@ : N-m (kg-m, f1-Ib)
S§T126

i 37-51

(3.8-5.2,27-138)
) . Spring washer. .
Steering lock ;
@ { Washer

At
> : Collar wire
Steering

wheel collaz

Steering column asembly

@ 13-18(1.3-1.8,9-13)
To instrument panel

@ 32-38(3.3-3.9, 24-28)
To stub shaft

Model P S, S6L only

REMOVAL 4. Remove steering column shell
1. Disconnect battery ground cable. cavers.
2. Remove -bolt securing stub shaft . .5. Remove combination switch as-
or worm shaft and universal joint or sembly.
rubber coupling.

6. Remove heater duct from dash
panel side.

§STO77

S55TO78

S5T076

3. Remove steering wheel. Refer to
Steering Wheel.

5T4
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STEERING SYSTEM — Steering Wheel and Cotumn

7. Remove jacket tube bracket from
dash panel.

SSTO079

8. Remove column mounting

bracket.

$5T139

9. Draw out steering column assem-
biy from room side.

INSTALLATION

Install steering column in reverse
order of removal.

1. Remove column band and then
instalt centering band. (1P.S. 56L
equipped model only).

oAY

Centering band

857126
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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

st 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.

@:34-44N-m
{(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 1.P.S. 56L)
32-32N-m
{3.3-3.9 kg-m,
24 - 28 ft-Ib)
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 so, 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 paris
and replace if necessary.
(1) Jacket tube
Measure dimension “L".
When jacket tube is
dimension “L” is reduced,

crushed,

sp——

—1—=

Column length L™
Model VRB4A7L
179 mm (7.05 in)
Model |.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. aveid damaging bolt or serra-
tions, align groove in stub shaft or
worm shaft with bolt hole in rubber
coupling.

9. Remove centering band and then
instal column band. (IP.S. 56L
equipped model 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.

STE3S

ST-6


http://www.manualslib.com/

Steering Gear {Modelf vRB471) ~ STEERING SYSTEM

STEERING GEAR (Model :VRB47L)

Lock nut
29 -39(3.0-4.0,22-29)

\3—— Filler plug
‘—q ‘\

@ 15-25(1.5-2.5,
11-18)

&—— Adjusting shim

Refer to S.D.S.
Sector shaft adjusting suew—'%

When adjusting backlask, .use it.

Sector shaft

Steering gear housing

Oil seal

Removed oil seal, \;
must not be used ggain.

N

Lock nut
@ 245-314 (25-32,181 - 231)

Ot seal
Removed oil seal, must not be used again

Adjusting plug
When adjust worm bearing
preload, use it.

Bali nut and worm assembly

¢ Be carefui not to allow ball nut to run
down to either end of worm.
TFhe ends of ball guides will be damaged
if nut is rotated until it stops at the end
of worm.
Do not detach ball nut from worm shaft
assembly.
If necessary, replace ball nut and worm
assembly with sector shaft.

Spri washe:r———@
prive ® ®127-147 :
(13 - 15,94 - 108) @: Nm (kg-m, ft-1b)
S5T081
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
o ) yoke, and press.coupling bolt through
the undercut section of worm shaft,
Undercut section
Sector shaft to jdler arm
@ 127-147(13-15,94 -108)
s Remove gear arm
$T29020001
& Install gear arm . t
Align four grooves of gear arm ) &;’ug;?s l;l_“: 3, 38 - 46)
serrations with four projections ) T
of sector shaft serrations, and
install and tighten lock washer @: Ne:m (kg-m, ft-Ib) .
and nut. SSTO052

ST-6
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STEERING SYSTEM - Steering Gear (Model VRBA47L)

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.

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.

Downloaded from www.Manualslib.com manuals search engine

S5TO83

5. Remove sector shaft cover from
sector shaft.

6. Remove sector shaft oil seal, if
necessary.

Screwdriver

557084

7. Loosen adjusting plug laock nut
using Tool.

KV43101500

8. Draw out worm gear with worm
bearing.

SSTO85| -

CAUTION:

a. Be careful not to allow ball nut to
run down' to either end of worm,
Ends of hall guides will be damaged
if nut is rotated until it stops at end
of worm.

b. Do not detach ball nut frem worm
shaft assembly.

If necessary, replace entire unit as
an assembly.

¢. Do not remove sector shaft needle
bearings from steering gear housing.
If necessary, replace entire gear

“housing as an assembly.

587086

1

9. Remove oil seal from adjusting
plug using Tool.” '-

E/E ST35325000

§T35322000

5STO87

ASSEMBLY AND
ADJUSTMENT

® Before assembling and adjusting by
hand, make sure sach part is clean
and lubricate with gear fluid.

e Fill space between ssaling lips of
new sector shaft and adjusting plug
oil seals with recommended multi-
purpose greasa,

ST-7
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Steering Gear (Model VRB47L)— STEERING- SYSTEM:

Worm bearing preload

1. Fit worm gear assembly with
worm bearing in gear housing.

2. Install adjusting plug using Tool
KV48101400.

3. Adjust worm bearing preload
using Toals. 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 bearing preload {with oil seal}:

5. Tighten lock nut using Tools.

KV43101500

KV48101400

SSTO9

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 t0 S$.D.S.

Adjusting shim

Upper
{sector com‘
side)

Sactor shaft end play
0.01.- 0.03 mm
(0.0004 - 0.0012 in)

Steering gear 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. fluid.
Apply sealant §T35322000
B
§T35325000
S v

Adjusting plug

Lock nut
557090

55TQ93

ST8
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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 gasket into
gear housing. )

Carefuily insert sector shaft in
place, using care not to scratch oil seal.

Gasket

58TOS8S

5. Tighten sector
housing.

cover to gear

SSTO96

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)
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STEERING SYSTEM — Stesring 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
praload.

$8T097

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.
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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
pall nut moves downward on worm
gear under its own weight.

Downward
own weight l

587098

(2) If ball nut does not move freely
over entire stroke, replace assembly.

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 seal 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
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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 8
gear housing into which a control valve
(2-spool valve type) and power cylin-
der are built compactly. The major

components are as follows:
e Oil pump

e Reservoir tank

e Power steering gear

@ 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

To body frame

¢ Qil piping
Reservoir tank
@ 2.9-4.9(0.3-0.5,2.2-3.6) ® 32-38
Gear assembly (3.3-3.9,24-28)
@ 49-69(50-7.0,36-51)  Tostubshaft
To each hoses
@ 52-62(5.3-6.3, 38 - 46)

58T127

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
assemnbly.

S7-10

Downloaded from www.Manualslib.com manuals search engine

CAUTION:
a. The parts which can be disassem-
~bled ere 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 cleanas 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.
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STEERING SYSTEM - Power Steering Gear (Model: 1.P.S. 56L) and Oif Pump

*(il seal
(‘lj 26-32 {In rear cover)
(2.7-33,
20-24)

*. Once'removed, must not be used again

®: N'm (kg-m, ft-ib)

*O-ring
Breather cap Lock nut
Breather screw ® 28-34 29-3.5,21-25)
@ 6.9-8.8(0.7-0.9,5.1-6.5) e *Copper washer .
\% J @ 12
. %/_ (2.7-13.3,20-24)
@
*Q-ring
Sector shaft Between sector
adjusting screw = cover to gear
housing
Sector shaft
Gear housing
Worm s valve
msombly (With
intermad iate
cover)
*Special washer (Small)
*0il seai
*Special washer (Large)
Intermediate . '
cover both sides @) Dust seal )
.Snap -
@/— *Spring washer
Nut
H(i:)l ([ 127-147(13-15,94-108)
To gear arm and sector shaft
557033

0il pump and resevoir tank

Malfunctioning (Replace as an

oil
pump assembly).
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Pawer 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

5T29020001
¢ 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 commectors
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.
Tumm belt adjusting bolt counter-

cockwise.

3. Remove oil pump belt.
4. Loosen (not remove) hoses at
pump.

ST-12
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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.
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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.

Add oK
e
L]
dd
OK.
557132

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.

Oil 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.

e Do not overfill with ftuid.
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 Typa™.
Refer to Section MA for “Recom-
mended Lubricant”.

Fluid capacity {with oil pump,
reservoir tank, each hose and
steering gear assembly):
Approximately
1.22{(1-1/4US qt,
1-1/8 Imp gt)

Pump belt adjustment
Adjust oil pump belt tension,

Pump belt adjusting bolt
Thumb pressura:

Lock nut

Qil pump belt_ dsflection:
8-12mm (0.31-0.47 in) 88T134

Check fluid leakage

1. Run engine at idle speed or 1,000
rpm.
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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 kgfcm?2,

outlet

Shut-off valve
S5TO36

SS8T136

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.

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 in 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/ecm2,
782 psi) atidling

ST13
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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. If, with shut-off valve fully closed,
pressure drops, the problem is in
pump. Replace as oil pump assembly.
pump assembly. .

After checking hydraulic system,
#dd 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
within 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

position for five seconds.

58T135

4. Run éngine for 3 to 5 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. VWith steering wheel fully turned

to left, open bleeder screw to expel
air, and then tighten bleeder screw.

ST-14
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CAUTION:

Do not hold steering wheel at lock
position far mare 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 turning 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 circumferance of stearing whesl.

INSPECTION AND
ADJUSTMENT

Wash dean all disassembled parts
in suitable cleaning solvent and check
their condition.

Check sealing 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 tuming torque at 360°
position.
(1) Install steering gear on Tool.

KV48100301
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STEERING SYSTEM — Power Steering Gear (Model: I.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 r]
Turning torqus at 360 :

Less than 1.2 N'm {12 kgcm, 10 in-lb) —

‘557041

® 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

{1-4kg-cm, 0.9 - 3.5 in-lb) geemey,
higher than at 360°

—

© ssT042

5. After adjustment is completed,
tighten lock nut,
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@ 28-38 N-m
{2.9 - 3.5 kg-m, 21 - 25 f-b)

S8ST043

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.

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 Q-ring.

20 mm
{0.79 in)

Lot *

SST046

O-ring
Lock nut
Copper washer

S5T044

Sector shaft oll seal

i. Install steering* gear
KV48100301.

2. Set stub shaft in a straight-ahead
position.

on Tool

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

ST-15
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Power Steering Gear (Model: {.P.5. 56L} and Oil Pump — STEERING SYSTEM

6. Pull out seétor 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,

8. Remove dust seal, spécia! wash-
ers and oil seal.

Applty blade of screwdriver to oil
seal lightly so that it will not damage
inner side of gear housing.

Special washer A (Smail)
Oil seat

Rear housing seat

1. Install gear on Tool KV48100301
in a vise.

2. Loosen (not remove) rear cover
bolts.

About §-mm (0.20'in)

3. Turn sector shaft clockwise slight.
ly to raise intermediate cover through
piston,

9. Remove O-ring.

S5T049

4. Turn 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.

CAUTION:

2. When worm assembly is removed,

piston may turn and come off
under its own weight. Hold piston
to prevent it from turning,
If 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.

b. Take care not to damage teflan 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.

9. Remave rear housing oil seal.

ST-16
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STEERING SYSTEM - Power Steering Gear (Model: I.P.S. 56L) and Oif Pump

10. Remove O-ring on both sides of
intermediate cover.

Intermediate cover

557051

ASSEMBLY

Adjusting screw lock nut seal

Insert new O-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

-
KV48100910 !.‘
]

and KV48100920 ..-_vl

557053
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2. Install O-rings on both sides of

intermediate cover with new ones.

& 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 pasition,

3. Fit rear cover onto intermediate
cover with worm gear assemnbly.

CAUTION:

a. Do not tilt ball bearing.

b. Make sure that 0Q-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.

(T) 26-32N'm
® @ (2.7 - 3.3 kg-m,
=

Crisscross fashion

SST0556

ST-17
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Power Steering Gear (Model: I.P.S. 56L) and Oil Pump — STEERING -SYSTEM

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 extrude.

6. Install sector shaft into gear hous-
ing.

Refer to Sector Shaft Qil 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

S5TO56

KV48100910 and
KV48100930

5T-18
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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

Installing snap ring

- S5TO58.|

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 rack about 10° to 15°
toward youself with your finger,

This is for smooth insertion of sec-
tor gear.

STE96

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 \

8. Check steering gear turning torque.
Refer to Inspection and Adjust-
ment.

e I 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.
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STEERING SYSTEM - Steering Linkage

STEERING LINKAGE

@0 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 rod
Model 1.P.S. 56L
54-98(5.5-10.0,40-72)
To knuckle arm and cross rod

@ 127-147(13-15,94-108)
Togear arm

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.
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55T0101

5. Remove side rod from knuckle
arm using Tool.

HT92520000

sT881

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 ft-b)
Side rod to knuckle arm
Model VRB47L
© 29-69Nm
(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.

ST-19
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Steering Linkage — STEERING SYSTEM

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.

Nut .
7 ‘Washer
Idler arm Bushing
bracket
{dlef arm
55T013

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
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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-lb)

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 done be-
tween lock nuts,

Standard.length “A’":
71 mm (2.80 in)

@:;FET_L

—A

Unit: mm (in)
557105 . .

2. Tighten side rod adjusting bar
lock nut.

7)) :78-98 N-m
(8.0 - 10.0 kg-m,
58 - 72 f1db}

a. Lock side rod adjusting 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
serewed 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
05-25N-m
(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.

{nitial turning torque:
Less than
7.8 N-m {80 kg-cm, 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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STEERING SYSTEM - Service Data and Specifications

SERVICE DATA  AND SPECIFICATIONS

GENERAL SPECIFICATIONS

Adjusting shim thickness

b | — )

Column langth “L":

Thickness mm {in} Part No.
Steering column Collapsityle column - -
- 1.575 - 1.600 (0.0620 - 0.0630} 48213 BO10C
Standard column length “L'" mm (in)
VRB47L equipped mode! 179 (7.05) 1.550 - 1.575 (0.0610 - 0.0620) 48214 80100 '
I.P.S. 561 equipped model 180 (7.09) 1.525 - 1.550 (0.0600 - 0.0610) 48215 BO100
1.500 - 1.526 (0.0591 - 0.0600) 48216 BO100
t!ﬁ]: . 1.475 - 1.600 {0.0581 - 0.0591} 48217 BO100
| ﬁ:ﬂﬂm
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 on the car
{Lock-lock) 35 31
Steering gear ratio 18.0-205 17.0

INSPECTION AND ADJUSTMENT

Model I.P.S. S6L

Qil pump belt deflection

mm {in)

8-12(0.31 -0.47)
at 98 N (10 kg, 22 Ib)

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)

°c (°F)

Normal operating temperature at fluid

60 - BO {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°)

VRB47L IP.S.56L

Front wheel full turning angle 0.

inner wheel degree 33°.35° | 33°-38

Outer wheel degree 27°.729° | 27°.29°*
Minimum turning radius

.7 {18.7)

(Wall to wall} m (ft) 5.7
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

N‘m (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)
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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 jaint
Swive! pin Less than 2.5 {25, 22)
Idler arm Less than 7.8 (80, 69}

Standard side rod !ength
mm {in}

71.0 (2.795)

sT-21
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Service Data and Specifications — STEERING SYSTEM

TIGHTENING TORQUE Model L.P.S. S6L
STEERING COLUMN Unit N-m kg-rm ft-lb
Unit N kgm | fuib Stub shaft to joint 32-38 33-39 24-28
Steering wheei nut 37-51 38-52 27-38 Steering gear housing to 52-62 5.3-6.3 38. 46
body frame

Jacket tube bracket 10

34-44 | 036-045] 25-33

dush panel ' Sectorshatt to gear arm | 127 -147 13-16 1 "94-108 -

Steering column mount- Rear cover to gear

ing brecket 13-18 [13-18 9-13 housing 26 - 32 27-33 | 20.24
Jacket tube mounting Sector shaft cover 1o gear
bracket 34.44 1035-045] 25-33 housing 26 -32 27-3.3 20 -24
+ Coupling fixing nut : Sector shaft adjusting 28 -34 29-38 2 .28
{VAB47L equipped 15-22 1.6-22 11-16 screw lock nut ’ :
model only) ) -
- Qil pump to bracket . 26-36 27-3.7 -20-27

Hose to ail pump 29-49 3.0-50 22- 36

Qil reservoir tank to en-

gine compartment 29-49 03-05 | 22-36

Hose to suspension cross- 29-49 0.3-0.5 22.36

member
STEERING GEAR
; " Hose to gear housi 49-69 50-70 | 36-51
Model VRB47L > gear Towsina
Unit N-m kg-m ftdb
) ' STEERING LINKAGE
Worm shaft to coupling 39-49 4.5 29 - 36
: Steering gear housing to L. Unit --Nem kgm ftlb
body frame 52 -62 53-63 38 -46 =
Idler arm to body frame 31-42 3.2-4.3 22-N

| Sectar shaft to gear arm 127 - 147 13-18 94-108 *Bail stud and swivel pin 29.69 30-7.0 22 .81

Adjusting plug lock nut 245 - 314 25-32 181 -231

Idler arm nut 54 - 69 55-7.0 40 - 51
Sector shaft cover bolt | 15-25 15-25 | 11-18 Side rod bar fock nut 78-98 | 80-100 | 68.72
Sector shaft adjusting 29 -39 30-40 | 22-29 "s 1.B.S. 6L equipped model onily

| serew lock nut Side rod assembty 54 - 69 N-m (5.5 - 7.0 kg-m; 40 - 51 ft-ib)

8T-22
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STEERING: SYSTEM — Trouble Diagnoses and Corrections

TROUBLE DIAGNOSES AND CORRECTIONS

Except for the fo]]o'wing 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

Insufficiently tightened or improperly in-

Retighten,

shimmying of steering stalled steering gear housing.
wheel. Wear of steering linkage. Replace faulty parts.
Damaged idler arm. Replace.
Worn column bearing, weakened column Replace or retighten.
bearing spring, or loose clamp.
Car pulls to right or Deformed steering linkage and/or suspension Replace.
left. link,
Stiff or heavy steering Insufficient lubricants or mixing impurities Replenish grease or replace the part.
wheel. 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,

Replace.
Adjust.
Replace.
Adjust.
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Trouble Diagnoses and Corrections — STEERING SYSTEM

POWER STEERING

Condition

Probable cause

Corrective action

Oil pressure does not
build up.

Pump drive belt slipping on pulley.
Pemp malfunctioning,

Oil leaking through hose joints.
Oil leaking throu“gh 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.*

Steering column out of alignment.*

Refill,
Bteed air.
See “Hydraulic system check”.

Re-align or inflate tires to correct pressure.

Replace gear assembly.
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 “*" gbove,
return. Front wheel caster improperly adjusted. Readjust.

Internal gears dragged or gouged. Replace gear assembly.
Steering effort is not Ot] leakage in steering gear. Replace sealing parts.

the same in both
directions.

Stuffy oil 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.

Readjust,
Replace gear assembly.

Readjust.
Readjust backlash or replace gear assembly.

[Play at suspension and linkage ball joint. Replace.
Noisy pump. Lack of ol in oil pump. Refili.
Heses or oil filter clogged. Clean or, if necessary, replace.
Loose puliey. Repair.
Belt noisy or slapping. Readjust tension.
Broken pump part. Replace.
ST-24
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STEERING SYSTEM — Special Service Tools

SPECIAL SERVICE TOOLS

Tool number

Unit application

(Kent:Moore Noj | Toolname Model VRB47L | Model 1P.S. 56L
ST27180001 Steering wheel puller
(325726)
KV48100301 Strut & steering gear box
(J25729) attachment X X
S$T31275000 Preload gauge !
(See J25765) Torque wrench
M GG91030000 | Socket adapter
(See J25765) Socket adapter
@ HT62940000 X X
( - )
(® HT62900000
« -
S$T29020001 Steering gear arm puller
(125725) X X
" HT72520000 Ball joint remover
« - )
KV48101500 Lock nut wrench
« - ) X
KV48101400 Adjusting plug wrench
« - ) «
ST27091000 Pressure gauge
« -~ ) X
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Special Service Toois — STEERING.SYSTEM

Tool number ool mame Unit application
Q0
(Kent-Moore NO) Model VRB47L Model l.PS. 56[..
KV48100950 Oil seat drift set
: (J26367)
) 3)
@ KV48100910 Drift
@ Kv48100920 Adapter
( - ) 0
8 Kv48100930 Adapter
« - ) <3
 (DST35322000 |  Front wheel bearing drift
- )
(@ ST35325000 Drift bar X
(- )
ST-26
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DATSUN 200SX Model S$110 Series
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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

@ : Nem (kgm, ft-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 & Max. 600 (23.62) 495 - 530 PP
high pressure gas and should not be ax . (1949 - 20.57) —
disassembled, drifled or exposed to ‘
an open flame,
5. [Installation is in reverse order of . ' Lﬁ
removal. Unit: mm (in). . Section A-A SBF127
ADIUSTMENT

Place car on a flat surface under
curb weight conditions. Tires must be
inflated to rated pressure.

Bumper height
1. Adjust bumper height so that

BF-2
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2. After adjustment, tighten bolts
and nuts securely.
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BODY - Body Front End

RADIATOR GRILLE FRONT APRON FRONT SIGHT
- SHIELD
REMOVAL AND 7 REMOVAL AND
INSTALLATION INSTALLATION REMOVAL AND
1. Openengine hood. 1. Remove front bumper assembly. INSTALLATION
2. Remove radiator grille. Refer to Front Bumper for removal. 1. Remove headlamp finisher and
2. Remove front apron. headlamp.
L ol - : 2. Remove radiator grille.

3. Remove front bumper assembly.
4. Remove front sight shield.

&

SBF128

3. Installadon is in reverse order of

removal.
$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
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.Body Front End — BQDY

REMOVAL AND
INSTALLATION

1. Disconnect battery ground cable.
2. Remove front bumper assembly.
Refer 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:

Ferder panel and hoodledge are
secured with sealant. Before remaving
frent fender, be sure to remove seal-
ant.

5. 'Installation is in réverse 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 lock

cabie

Hood control

Hood rear
. molding

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
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(1.6 - 2.1 kgm, 12-15t1db) saF133

3. Installation is in reverse order of
removal. Adjust hood. Refer to Ad-
justment.

Torslon bar

i. Openhood.

2. Support hood and remove each
torsion bar by disengaging end of
torsion bar from hood hinge. Use a
suitable screwdriver.
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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 remaved.

SBF135

4. Installation is in reverse order of
removal.
(@ : Hinge attaching bolts
39-49Nm
(0.4-05 kgm,
2.9 - 3.6 f-Ib)

Hood tock and lock control

1. Remove bolts attaching hood

lock.
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2. Disconnect lock c':gntml wire from
hood lock, and then remove hood’
lock.

SBF136

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 ftdb)

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

W

‘¢

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.

SBF138

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}
L |
-~

Unit: mm (in) SBF139

Adjust bolt
Bumper rubber
Lock nut

Weld nut

W

Ensure that rubber humpers come
in contact with mating panels.

BF-5 °
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Door - BODY
DOOR
Door glass. —
Door outside moulding ) | i T —1&
Pt =1 -
Door stabilizer — N : - '-'
7 N = r oside |
. = e i k kn
Outside handle f;’gﬁ_ﬁ,ﬂﬁﬁ—;\M J‘“l = . ock knob
2 ,:::?-:f;ﬂ Q) : ____m, ‘,__.-,-; J Inside handle
{& N == / e
h “l‘ j':jiic]/- “/4/7‘\;'\‘,5_. ‘ l(:m:lt channet B
I...J!f'*:{/ Il e A Tt upper stopper
Door lock ke 4"1 N ff‘ , (( | ! |
oc — Al "’F Front guide rail

f

l wg I\li]

X

[%" fi
( Hl

SBF 140

BF-6
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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.

i . Front
20°

. L .— Set pin (spring)
i

BF8798B

4. Remove door finisher with suit.
able tool, and pry door finisher clip
off door inner panel,
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~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.

SBF144

"'5. Remove door stabilizer.

6. Remove door glass by pulling it
upwards and away from door.
7. Remove regulator attaching bolts.

. Front
20°

S ._Set pin (spring)
— 1

BF8798

SBF145

8. Remove  regulator assembly
through large access hole in door
panel.

Door glass and regulator

1. Remove door trim.

2. Remove door outer molding.

3. Remove both front and rear
upper stoppers.

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.

BF-7
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Door - BODY

Door lock and lock cﬁntrol

Door outside handle

Inside lock knob

Inside handle

SBF147

1. Remove door trim.

2. Remove door glass. Refer to Door
Glass for removal.

3. Remove door inside handle at-
taching screws, door lock assembly
attaching screws and bell<rank attach-
ing screw.

4. Disconnect key rod from key
cylinder, and then remove door lock
and lock control. o "
5. Remove door outside handle.

6. Installation is in'‘reverse order of
removal.

Apply grease to sliding surfaces of
levers and springs.

BF-8
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ADJUSTMENT

Door assembly

SBF148

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

bolts attaching hinge to rear of front
fender. _ .
2. Loosen bolts attaching door hinge
'to door side. Move door from side to
side until it is set in optimum position.
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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

Front guide rail

SBF150

2. Raise window completely.

3. Tuin upper adjusting bolts in one
direction or the other until distance
between glass and rubber seal for door
waist molding is 11.2 mm (0.441 in),
as shown in Figure below.
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11.2 mm (0.441 in}

SBF151

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.

In-out adjustment (Upper side of glass)

1. Loosen nuts securing lower end of
guide rail, and turn adjusting bolts
until glass is set in position as shown'in
Figure below.

Side roof rail

0-3mm
{0-0.12in)

Door glass

5BF 154

Side roof rail

14-17 mm

(0.55 - 0.67 in) Door glass

$BF152

— SBF155

BF-9
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Door — BODY

2. Adjust front heig‘ht of ‘glass by
changing upper front stopper position.

TAN

A4
%

[P

. SBF156

After completing adjustment, en-
sure that each adjustment is within
specified limit.

BF-10
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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

I

0-1mm
{0 -0.04 in}

SBF 153

After adjustment, check to deter-
mine if door lock operates correctly.
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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 molding

Bumper face

Bumper
side molding

@ : Nem (kg-m, ftib)

SBF 159

REMOVAL AND
INSTALLATION

1. Disconnect battery ground cable.
2. Disconnect reverse lamp harness.
3. Remove special bolts securing
shock absorber to bumper assembly,
and detach bumper assémbly.

4. Remove shock absorber from car
body.

CAUTION:

The shock absorber is filled with a
high pressure gas and should not be
disassembled, drilled or exposed to
an open flame.

5. [Installation is in reverse order of
removal,

ADJUSTMENT

Bumper height

1. Adjust bumper height so that
distance from top edges to ground
meets the specifications.
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Center line
l\§
Max. 600 (23.62 .'4\
IS
< TSRS
P‘
|2
512 -544 A L
{20.16 - 21.42)
PP
512 - 544
Max, 600 (23.62) T o342 f
Unit: mm (in) Section A-A:

SBF160

Place car on a flat surface under
curb weight conditions. Tires must
be inflated to rated pressure.

and nuts securely.

2. After adjustment, tighten bolts

BF-11
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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 remowve
bolts attaching trunk lid to hinge,
then remove trunk lid.

3.- Installation is in reverse order of
removal. - . ‘

Adjust trunk lid. Refer to Adjust-
nient.

T : Trunk lid securing bolts
39-49N-m
{0.4 - 0.5 kg-m,
2.9- 3.6 ft-Ib)

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.

BE-12
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3. Installation is in reverse order 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.

/

SBF 165
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“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 - 0.5 kg-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 NV ,
Adjustable: +5 mm (£0.20 in)
. SBF167 .

o -
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BACK DOOR
(Hatchback)

REMOVAL AND
INSTALLATION

Back door

SBF168

CAUTION:

a. Be careful not to seratch 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 door.

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

CAUTION: |
Place rags between roof and upper end
of back door to aveid damaging paint-
ed surfaces.

5. Installation is in reverse order of
removal,

{T) : Back door stay retaining bolt
16-21 N-m
(1.6 - 2.1 kg-m,
12 - 15 fr-ib)

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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Body Rear End — BODY

hack aoor opelier

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 fear back
door opener handle.

7. Tum 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 hack 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
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2. To make gide-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' as required to obtdin an equal
clearance between back door and roof.

5. To obtain a snug fit between back
door and weatherstrip, loosen down
stopper securing screws. Loosen back
door lock attaching bolts encugh to
move lock, working lock up or down
and from side to side as required.

7/\\’_ —

BF 6848

58F172

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.
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Back door lock - .

Adjust back door lock and key
rod until they are correctly pos_itioned
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.

Cable end
{0.-0.04 in) Clearance Locking lever
Key rod Adjust nut , Lest than 1 mm
© SBF173 {0.04 in} SBF174
. .
4
L
BF-15
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-Windshield:and 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
50 that the sealant can cure well.

Upper windshield molding is in-
stalled with a continuous plastic mold- -
ing fastener..

Windshield glass
Windshield molding

Body :
Double faced adhesive tape
Molding fastener

Sealant

Dam

- hth B W R e

CAUTION:

a. Use Genuine Nissan Sealant Kit
“72891 U7425” or equivalent. Seal-

- ant kit consists of Primer-A, Primer-

E, dam, caution latiel and sealant
which is made from silicone. Using
this kit, proceed to operations de-
scribed in removal and installation.

b. Do not use sealant if it is more then
six-months old.

¢. Open cartridge only at the time of
use.

d. Keep Primers and sealant in a cool,
dry place."ldeally, sealant should be
stored in a refrigerator.

WARNING:
Keep heat or open flames away
. as.Primers are flammable.

BF-16
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REMOVAL

1. Protect hood, front fenders, in-
strument panel and front seats with
covers.

~2. Remove windshield wipérs, front - -

pillar gamnishes and windshield garnish.
Refer to Roof Trimming for re-

moval.

3. Remove front pillar moldings.

4. With a sharp cutting knife, cut

off caulking material sttached to

upper and lower mol'dings. Then re-
move moldings.

BF3318

Cut here

BF3308

5. Reaching from inside car, strip
dam rubber from around windshield

glass.

6. With a sharp cutting knife, cut
off caulking material along edge of
entire window opening.

] Ad}lesive caulking material
2 Glass
3 Knife cut

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 as a
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.
(3) With the aid of an assistant,
carefully cut (pull wire) through caulk-
ing material around entire perimeter of
window using a sawing motion.

. 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.
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BODY — Windshield and Windows

CAUTION:

3. 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 ar the like, and
hold it over flame from match or
lighter until it ignites.

o Polysuifide hurns with a clear
flame and a very small amount
of white smoke or no smoke and
its odor is very objectionable
{heavy sulfur dioxide).

o Polyurethane burns with a
dirty flame and emit black
smoke and very little odor.

e Silicone pglows with little or
no flame and emits white smoke
and very little odor.

Burnt residue is white ash.

Molding
fastener

BF 3328

5. With sponge furnished with
Primer A, apply a light coat of Primer
to cleaned area of glass.

(3) Apply glass sealant beside mold-
ing fastener.

Pawl of molding fastener

8F 3338

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

CAUTION:

Do not allow oil, grease or water
to get on clean surfaces from dirty
hands or tools.

BF&S3

Residual sealant

-
N

W,

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 gun.
(2) Attach molding fastener to body
and press it more than 490 kPa (5
kgfcm2, 71 psi) using a suitable roller.
_Make certain that molding fastener
does not come olf from body, as
shown.
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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) Dam

-

Unit: mm {in)
BF955

BF 3778

If residual sealant is silicone, re-’
move all traces of it. :

CAUTION:

Altow Primers to.dry for 10 to 15
minutes hefare proceeding to the next
step.

7. Insert cartridge in Caulking Hand
Gun ST08810000 and place smooth,
continuous bead on glass 11 mm’
(0.43 in) above glass surfaces.

BF-17
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Windshield and-Windows — BODY

11 mm {0.43 in} Glass

Section A—A

BF 7828

"Cut off nozzle end of cartridge as

shown below, ‘

P

N \\\'\.
Y
7 (0.28) /%-
8(0.31)

Unit: mm (in)

STO8800000

BF 3358

After installing, attach caution labet
to glass surface.

10. Apply pressure on glass to aid,

in seating on plate.

Il. Wipe excess caulking material
off molding fasteners, edges of glass,
and body.

12. Remove protective covers.

13. 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 pglass. 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 windshieid
instaltstion from. pressure-induced
lasics before the rubber ssal has com-
pletely vulcanizred.

BF6988

B‘e sure that it does not obstruct
visibility. The label, noting the fact
that sealing will be impaired if door
is opened. or closed 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 on 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
Relaﬁve hurhiclity
% 90 50 25
Temperature °C (°F)
’ - 25(77) 1.5 - 25 | 6
10 (50) 3 53 10
~10(14) 10 7 3

CAUTION:

Sealant starts to harden 15 minutes
after it is applied; therefore, wind-
shield glass should be .installed in
windshield opening in body within
15 minutes of applying sealant.

8. Support windshield glass with
Sucker STOS800000.
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
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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 area while
pushing on glass.
Mark extent of leak point.

3. Apply Primer and then sealant tol
leak points, fol]owin& procedures
shown below.

CAUTION:
Do not apply Primer to old silicone
sealant. '
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BODY — Windshield and Windows

Primer E

Flat stick

- Work into joints

BF 4988 | .

REAR QUARTER WINDOW (Hardtop)
REMOVAL AND INSTALLATION '
\\ Rear quarter window glass

Rear fender cutside molding

3 Y
Rear upper stoppet iy P/ //ll ) Rear guarter window inside seal
Front upper stopper ‘-L:J L iﬁ: 7 “ .- Guide plate

(- 2)

Rear quartei window regulator

',"' ‘/\\1 Sealing screen

/

Guide plate Rear side finisher

Regulator handle -

SBF175| .

BF-19
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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 seal-
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)

58F161

In‘out adjustment -
(Upper side of glaas)

Adjust rear quarter window glass
position 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

Closs door glasses and rear quarter
window glass completely to ensure

" that rear quarter window glass is align-

ed with door plasses and fits body
side weatherstripping.

6. Remove bolts attaching regulator.

SBF178

7. Draw out regulator through lower
opening.

BF-20
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R t - oo
w;as 3:3;]:; . Wide
Narrow _ 7 —-i -
<£§§) <€§§) CIE;b CEE?} zDOOIWﬁﬁUWgh”'

Glass adjusted too far to forward

‘\
\ ™
A

Glass inclined

&=

Glass adjusted too far to rear

&

SBF179
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BODY — Windshield and Windows

Glass upper stop adjustment :
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

(0-0.12in)
Door glass
-SBF 154 SBF 180
REAR QUARTER WINDOW (Hatchback)
REMOVAL AND INSTALLATION
5
Cover
Quarter window
regulator . .
SBF 151

SBF183

5. Remove air outlet grille and rear
fender molding.

SBF184

6. Remove rear body side retainer.

SBF185

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 : :

“sBF186
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BF-21
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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 assict grip and rear comer
finisher.

sefF187

3. Remove opera window attaching
nuts, then remove window.

SBFE188

4. Installation is in reverse order of
removal.

BF.22
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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
removal, -

REAR WINDOW (Hardtop)

1 Weatherstrip
2 Window glass

3 Molding set
4 Roof panel
5 Cuter panel

SBF361

REMOVAL

I. 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 comnectors. Place protective

COVer on rear.panel, e ’
3. Remove rear window molding by
prying out molding.

4. Attach two Suckers STO8800000
to glass beforehand for convenience in
lifting out rear window glass.
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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 rear window
opening in body be checked throughly
before mstallatron of rear wmdow
glass. _

Procedure below includes checkrng
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. c

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 weatherstnp 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

CAUTION:

Care should be exercised to make -

certain glass does not strike body
meta! during installation. Edge ehlps
can lead to future breaks.

BF&48
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1 Windshield glass
2 Draw-cord
3 Weatherstrip

5. Install all previously removed
parts.

.BF-23
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Windshield and Windows — BODY.

BACK WINDOW (Hatchback)

REMOVAL

. Si;de molding

S8F190 |

1. Remove both side molding and
corner molding.

2. Remove four glass retainers.

3. Disconpect 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.

Glass— *

1

Butyl tape
6 mm {024 in}

Cross section B-B

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.

\

\
—

F\

INSTALLATION

Use butyl tape of 8 mm (0.31 in)
or equivalent when replacing glass,

BF-24
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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 . . -
200:mm (7.47 in)
(4 points) |
I Butyl tape
Adhesive
SBF194
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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 harness.

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 equal. ) -

8. Temporarily tighten four re-
tainers, and lightly tap around glass
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with a rubber-faced hammer until

glass fits panel at all points, as shown.

Be careful not to scratch molding.

4-5mm

(0.16 - 0.20 in) Giass.

Butyl tape

Back door
panel

"~ . SBF1985

=y

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
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Trim and Molding —-BODY

ROOM TRIM

TRIM AND MOLDING

Room lamp assembly
Roof side gamish

Windshield upper gamixh

SBF 196

REMOVAL AND
INSTALLATION

1. Remove front pillar garnish.

$BF197

2. Remove sun visor and holder.
3. Remove room lamp assembly.
4. Remove roof side garnish.

‘BF:26 -
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-7. Remove rear side finisher. - -

9. Remove rear window upper gar-
nish.

SBF198

SBF199 [

5. Remove rear seat cushion and
back.

6. Remove assist grip (Hardtop), or
coat hanger (Hatchback).

10. Remove head iining.

8. Remove rear comer finisher
(Hardtop) or luggage upper side 11. Installation is in reverse order of
finisher (Hatchback). removal.
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*BODY - 7rim énd Molding

BODY SIDE TRIM AND MOLDING

HARDTOP

SBF200

HATCHBACK

Rear body side retainer Rear side finisher

upper garnish -

Bady side
weatherstrip

Kicking plate

-/ A

N

SBF201

BF-27
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REAR PARCEL SHELF (Hardtop)

Speaker mask
Q Speaker assembly

Rear parcel shelf

SBF202

BF-28
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BODY - trstrument and Seat

INSTRUMENT AND SEAT

INSTRUMENT
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SBF203

BF-29
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Instrument and.Seat — BODY

REMOVAL AND INSTALLATION

Instrument panel

SBF204

t. Disconnect battery.ground cable.
2. Remove steering wheel. Refer to
Steering Wheel (ST section) 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
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8. Remove heater control attaching
screws and floor attaching bolts.

58F205

9. Remove defroster grille.

10. Remove instrument securing bolts
and then remove instrument assembly
by pulling it out.

11. Installation is in reverse order of
Iemﬁva].*n-
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BODY - fnstrurment 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
@16-22N-m
{1.6 - 2.2 kg-m, 12 - 16 f1-Ib)
3. Installation is in reverse order of
removal. SBF208
8F-31
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instrument and Seat — BO DYy

REAR SEAT SEAT BELT
Hardtop FRONT SEAT BELT

. 5
@24-31N'm
" (2.4-3.2kgm,
17 - 23 ftdb)

sBfF211 |

(T) : Seat belt anchorage bolt
24-31N-m

SBF209

(24 -32kgm,
17 - 23 ft1b)

BF:32
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BODY = tnstrument and Seat

REAR SEAT BELY

-

HARDTOP . : . HATCHBACK

(2.4-32kg-m,

17 - 23 ft-Ib) (2.4 .3.2 kg-m,

17 - 23 ft-Ib)

SBF212

L

BF-33
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Sun Roof - BODY

SUN ROOF

Bmacket

@—‘Euutcheon
z t Sun roof hand.le

5B8F213

REMOVAL AND
INSTALLATION

SUN ROOF

1. To unlock safety catch, slide the
safety catch knob all the way to the
1eft. , '

2. Depress sun roof handle knob,
and push handle up to disengage it
from link.

DRAIN HOSES

SBF214

$BF215

3. Remove sun roof.
4. Installation is in reverse order of
removal.

BF-34
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SBF214

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 seepage into passenger
compartment.
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- 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 tha other side
is symmetrically 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 peints.

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
interferes with measurement when
using the measuring tape, you cannot
measure the distance or length accu-

‘ 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
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BODY - Special Service Tools

SPECIAL SERVICE TOOLS

Tool number

(Kent-Moore No.) Tool name
STO8800000 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

To wentilator To defroster nozzle
duct ‘
— Defroster A
doar -
i

r-=-+= m:,: I@ R_ecirculation
r3 - ] air
R | S IR W~ T - '
Floor door L ] | F =
""" S5 [
\ A - .
Air mix L=
- _ door Blower motor-
To floor To floor To rear To floor
‘ heater
(Side view) duct Heater coze
SHA113

HEATER COMPONENTS

& Center defroster norzie

SHA114

HA-2
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- “HEATER - Description

AIR FLOW e | ‘
VEI{I’ position

FRESH position - To ventilator duct c ||
 VENT position / ) ) . ﬁ

)
» - v » - - .
—-—r e —
T oy 1
2 e oot s e

Move the lever to
the desired position

B/L (Bi-level) position
FRESH position
T B/L position '

3l

5 '
¢
)

Move the lever to
the desired position

To floor To rear To floor
H heater duct
DEF position

To defroster nozzle

DEF position—, FRESH position

/
.

—

-
T ety

Move the lever to
the desired position

HEAT position

FRESH position - .
\HEAT position /
\; ."-="..-_:.=.u::.4.nq:=.£_é. ::"Hfﬁ/
=

—0— — —aI—

Move the Iever\/ .
the desired position Y Tofloor Torear To floor

. ' ) - heater duct
REC position . , L cater cu

- : REC position .

Move the lever to = - @'@]_R@ d

the desired position

&

A

r-
Recirculation
air

sl qfh I,

SHA116

HA-3
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Service Procedures — HEATER _

SERVICE PROCEDURE

HEATER CONTROL

ASSEMBLY

REMQVAL VAND Always conduct:

INSTALLATION [Tomia OIDOIG @ ®
1. Remove instrument lower covers olo | o+o

and cluster lids. gl

2. DBisconnect control cables from (lllumination lamp)

heater unit and blower unit.
3. Disconnect harness connectors
and ground wire terminal.

SHA116

| remina —ICTPE O oFF | 1 | 2§03 | 4
®
‘ o
@
9
[ P e ¢ 9
. ® 16 184
SHA117 SHA118
5. Remove heater control assembly.
6. Installation is in the reverse order ADJUSTING HEATER —
i : REC position

of removal. - CONTROL

After installing, adjust control cable
by referring to Adjusting Haater Con-

Intake door control cable

trol. 1. Set air intake lever at “REC” posi-
tion.
|NSPE_CTI9N 2. Connect control cable to air in-

- take door lever while pushing lever to
its closed position. : ntake doot

Fan switch 3. Securely clamp the cable while
Test continuity through switch pushing cable oiiter case in direction
with a test lamp or chmmeter. of arrow.
SHA118
HA4
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HEATER:— Service Procedures

Alr mix door control cable

1. Set temperature lever at max.
“COLD” 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. T

Air intake door lever
' SHA180

Alr 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.
K4 .

DEF position

" SHAI

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.

Max. COLD position

Adjusting screw
— e =/

5HA122

{6) Radio, sound balancer and stereo
cassette deck _
(7) Stay of instrument.panel

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

lower covers and

(5) Side ventilator duct on the left

‘hand side

SHA123
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SHA124

SHA1256

(19) Center ventilator duct

SHA126

HA-5
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* Service Procedures ~ HEATER

— A

(10) Air guideé at lower outlets

SHA127

4. Disconnect wire harness connec-

tions. -
5. Remove heater unit with heater

‘Hester core

Clean fins and check for water leak-
age.

BLOWER UNIT
| REMOVAL AND
! INSTALLATION -

1. Remove instrument lower cover
and cluster Kd on the right hand.

2. Disconnect control cable and
harness connector from blower unit.
3. Removeblower unit. =

SHA129

2. Remove air control linkage secur-
ing screws.

SHA132

SHA130

4. Installation is in the reverse order
of removal.

control-assembly.

‘Section A-A

l 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
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Adjust-irtake-door-control-cable-by-————
referring to Adjusting Heater Control.

J—Separate-heater-unit—case—by-re-
moving clips. '
4. Assemble heater unit in the re-
verse order of disassembly.

a. After installing hsatar core and
water cock, adjust water cock con-
trol lirkkage by referring to Adjust-

" ing Heater Control, - ’ ’

b. When assembling air control link-

" age, setit as Mustrated.

DISASSEMBI.\_’
1. Remove blower motor.

2. Secparate blower unit case by re-

SHA131 moving clips.
' RESISTOR
INSPECTION ,
REMOVAL AND
Case INSTALLATION
. If it is cracked or deformed, re- 1. Remove instrument cluster lid.
place. 2. Remove resistor from heater unit.
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HEATER - service Procedures:

3. Install resistor so that temperature
fuse locates at upper gide.

INSPECTION

Test continuity using a test lamp or
ohmmeter.

? P
(=) ==
[® l@) I@) ®% SHA135

HEATER DUCT

REMOVAL AND
INSTALLATION | ..

Proceed after removing instrument
lower cover and cluster lid on the right
hand side,

REAR HEATER DUCT

REMOVAL AND
INSTALLATION

Refer to the item on Heater Unit.

DEFROSTER NOZZLE
REMOVAL AND

_INSTALLATION

Front window dof‘roater
nozxzle -

Proceed after removing instrument
assemnbly.

VENTILATOR DUCT

REMOVAL AND
INSTALLATION

Center ventilator duct
‘Refer to the item on Heater Unit. -

Side ventllator duct

Left side:
Refer to the item on Heater Unit.

.Right side:

Proceed after removing instrument
assembly.

SHA137

Sldo window dofroste_r. n::zzle

Proceed after removing instrument
lower covers and cluster lids.

Left side
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Electrical Circuit — HEATER

4.

ELECTRICAL CIRCUIT

TO AIR CONDITIONER SWITCH TO WIFER
. FUSE |5 A
{ - RESISTOR BLOWER MOTOR
2024
e Ay A bt =
N \\) J/ T
‘ 253d 4 ILLUMINATION o 4 IGNITION
\i);:%/ L UIGHTING SWITCH - RELAY
— (o el h
4
FAN SWITCH l i;
1 ILLUM INATION
= | conTROL swiTcH
BATTERY 1GNITION
SWITCH
. G
) & O~}
R
{0
= FUSIBLE LINK SHAT41
RESISTOR
BLOWER
MOTOR
al>
TO WIPER L AL
] To IR
# CONDITIONER
SWITCH
LIGHTING
SWITCH
FAN SWITCH
: ILLUMINATION
I] IGNITION LAMP
g RELAY
' 1GNITION
iL umm\nou@ SWITCH
CONTRO
SwiTcH FUSIBLE LINK
I BATTERY
i I
SHA147
HAS8
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HEATER - Troubte Diagnoses and Corrections

TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Comective 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.

Maifunctioning floor door.

Check motor terminal voltage.
Repair poor connection and discontinuity.
Replace motor if necessary.

Adjust control cable.

Insufficient defrosting

performance.
Cold air discharged.

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 bols.

Downloaded from www.Manualslib.com manuals search engine
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Description— AIR CONDITIONER

DESCRIPTION

REFRIGERATION CYCLE

Compressor
The low pressure refrig-
erant gas is compressed

Qutside air

High pressure valve
Discharges refrigerant
to atmosphere at pres-
sures above 3,727 kPa
(38 kg/em?2, 540 pgi).

HA-10

Low pressure switch
Tums OFF at pressures
below 196 kPa (2 kg/

em?, 28 psi), cutting
compressar power
supply.

Downloaded from www.Manualslib.com manuals search engine

Delivers sprayed refrig-
erant to the evaporator
to facilitate refrigeramnt
evaporation and con-
trols the amount of re-
frigerant passing the
orifice.

to a high pressure and o High pressure y Low pressure
high temperature (i A\ liquid
e e e e by T L T ?h M ssure
2 B w pre
/ : B tiquid gas
1 ' .
/
D )
S : -
1 \ Recirculation air
Condenser Evaporator
The heated and com- [f, The refrigerant liquid
pressed refrigerant gas |: evaporates and cools
T from the compressor |[{| theair.
v condenses to a liquid. : :
\.v ----------- NI TR R A s QOOEEE H '-\ -
:. ] Receiver drier :
Stores the liquid refrig- g
! ! erant and  removes 3
moisture and foreign 3 Blower motor
particles as the refrig-
erant circulates within
the system.
Suction throttle valve

Controls the evaporat-
ing pressure and pre-
vents the fomation of
the frost.

SHA142
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T e

AIR CONDITIONER — Description

AIR CONDITIONING COMPONENTS

8
<
2
2
b
4

Blower fan

Blower unit

Fresh air
1.

SR

Cooling unit

Evaponator

“‘% To floor

— Air mix door
G N T

heater duct

To rear

-
(=]
5 g o
5 S . B B,
- - '-3'.
- £
4 g 3
. (=]
- =
8
2]
=
-
5
> 5 8
3 5
g 2
= &
=

. SHA143

HA-11
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Description —AIR CONDITION ER
LOCATION OF ELECTRICAL AND VACUUM UNIT

F.LC.D. magnet vaive
Biower motor

FLC.D.
A_S.C.D. equipped
modsls magnet valve

~ Resistor
/— Air conditioner switch

AIR FLOW

Air flow at any position (VENT, same 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 Onitside air
defroster ventilator ‘ L
Ventilator door nozzle . dyct To defroster nozzle g J @ 3
Defroster Air intake door
door ] . -
<:_———' Inside air

Floor door—\

Blower motor

(Side view)

HA-12
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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 warking 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 itin 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 handlingiitin
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 explasion 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.

Downloaded from www.Manualslib.com manuals search engine

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.

-

Before connecting
hoses, close valves
compietely, .

J

* Vacuum

‘ . pump. Refrigerant

can SHAQ45

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.

CAUTION:
Do not over-tighten valve cap.

1 Cap
2 Seyrvice valve
3 Charging hose

© 4 Packing
§ Check valve

HA-13
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PR

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 instructions. -

1. Connect charging hose between
manifold gauge and can tap.

2. Fully tumn 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.

. SYSTEM |

| WARNING:

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. .

| charge) service valve to that of.

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 a hose; also
connect low pressure (suction)
service' valve to that of manifold

guge.

SHAO47

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
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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 g@uoge with a hose; also
connect low pressure (suction)
service valve to that of manifold
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.

SHAQED

5. When low-pressure gauge rmdmg‘

has reached to approximately 66.7 kPa
(500 mmHg, 19.69 inHg), slowly open
high-pressure valve.
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AIR CONDITIONER - Generat Service

SHAQS1

6. When pressure inside system has
dropped to 94.6 kPa (710 mmbig,
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 mmHy, 0.98 inHg)
per 300 m (1,000 ft} elevation.
Parform 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 Jow-
pressure gauge should be less than
3.3 kPa (25 mmHyg, 0.98 inHg} in
five minutes.

"If the pressure rises or the specified
negatlve 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
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{MA section). ‘
(3) Discharge refngerant again, and
then evacuate system.

CHARGING REFRIGERANT
SYSTEM

1. Evacuate refrigerant system.

2. Close manifold gauge valves
securely 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.

Purging air

SHAQ48

4. Charge refrigerant into system.
(1) 1n 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
§2°C (126°F).

b. A blow torch or stove must
never be used to warm wp the
can. -

Immerse

in water
heated to
about
40°C

U (104°F)
for a short
time.

. ACIB4A

(2)-In case of charging fliquefied 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
manually

—~

£
SHA052 oo SHAO053
HA-15
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General Service — AI{R. 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/cm?, 40 psi) or less
by turning in or out low-pressure valve
of manifold gauge.

WARNING:

Never charge refrigerant through
high pressure side (discharge side)
of system since this will force re-
frigerant 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 dlarg-
ing hoss. ‘
7. Charge the specified amount of
refrigerant - into system by weighing
charged refrigerant with scale. Over-
charging will cause discharge pressure
to rite,

HA-16
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Relfigerant capacity:
0.9-1.1kg(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 he 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
systern by checking with a leak detec-
tor.

Refer to Checking for Leaks (MA
section).

Conducting a performance test
prior to removing manifold gauge s a
good service operation. Refer to 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
comsidered,

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 cil 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 speed, for 20
to 30-minutes in order to return com-
pressor oil to compressor.

| S
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 sump and measure the amount.

SHAQSE

Residual oil level:
160 - 190 m®
(5.4 -6.4 US fi 0z,
5.6 - 6.7 Imp fl oz}

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 samie 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 Jevel.
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AIR CONDITIONER — Performance Test

PERFORMANCE TEST

PERFORMANCE CHART o
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: o Open

Hood: Open .

MODE dial: Max. COLD position

TEMP dial: , Max. COLD position

FAN 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
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. Performance Test -- AIR. CONDITIONER

TEST READING

Inside air (Recirculating air)
at blower assemnbly inlet . X
Discharge air ternperature at center ventilator
Relative humidity Air temperature °C(°F)
% °C(°F)
15(59) 4.5. 52 (40-41)
20 (68) o T 65- 75 (44-46)
4050 25017 ] 8.7- 9.8 (48 -50)
30(86) . - ~ 108-122 (51-54)
35 (95) o 129 -14.5 (55 - 58)
40 (104) 15.0-17.0 (59 - 63)
15(59) 52- 58 (41-42)
20 (68) 7.5- 8.5 (46 -47)
5060 25<(77) : 98-11.0 (50 -52)
30 (86) 12.2-13.5 (54 - 56)
35(95) , 14.5-16.2 (58 -61)
40 (104) 17.0-18.9 (63 - 66)
15 (59) ' 58- 6.5 (42-49)
20 (68) 8.5- 9.4 (47-49)
6070 2507 | = 11.0-1?.3 (52 -54)
30 (86) 13.5-15.2 (56 - 59)
35 (95) 162 -18.2 (61 -65)
40 (104) E  18.9-21.1 (66 - 70)
15 (59) 6.5- 7.1 (44-45)
20 (68) 9.4.10.3 (49 -51)
7080 25(77) 12.3-13.7 (54 - 57)
30 (86) : 152-17.0 (59 - 63)
35(95) _ 18.2-202 (65 - 68)
40 (104) o ~21.1-235(70-74)
15 (59) _ ©7.0- 79 (45-46)
25 (68) - 103-11.5 (51-53)
£0 .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
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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)
% °C (°F)
500 - 657 ' 932.98.1
159) (5.1-6.7,73-95) (095-1.00,13.5-14.2)
755 834 103.0-112.8
2068 (7.7 -8.5,109 - 121) (1.05-1.15,149-16.4)
922.1,010 122.6 - 137.3
40 - 65 307 (9.4-10.3,134 - 146) (1.25-1.40,178-199)
- \ 1,079 - 1,196 1 1422-1569
30 (86) (11.0-12.2,156 - 173) (1.45 -1.60,20.6 -22.8)
35 (95) 1245-1,373 ' | 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 -15.8,202 - 225) (1.80 - 2.00, 25.6 - 28 .4)
657 - 726 98.1 H2BT. - :
15(59) (67-7.4,95-105) (1.00° 5775, 142 - i6.9)
834 -922 112.8 -132.857 '
20 (68) (8.5-9.4,121 -134) (1.15:135,16.4-192)
25 (77) 1,010-1,118 137.3-152.0
65 .90 (103 -11.4,146 - 162) (140 -1.55,199-22.0)
30 (86) 1,196 - 1,314 1569 -171.6
(122-13.4,173 - 191) (1.60-1.75,22.8 -24.9)
35 (95) 1,372-1,510 176.5 - 196.1
(14.0-15.4,199 - 219) (1.80 -2.00,25.6 - 28.4)
1,550 -1,716 196.1 -220.7
40 (104) (158-17.5,225-249) (2.00 :2.25,28.4 :32.0)

conditions:

charge pressure will drop.

a. The pressure will change in the
following manner with changes in b.

® When blower speed is low, dis-

® When the relative humidity of in-

take air is low, discharge pressure
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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
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Performance Test - AIR CONDITIONER

PERFORMANCE : " As to the method of 4 performance  indicates 2 range based on thé assumi:

' A 4 test, refer to the item of “Performance tion that the air conditioning system is
TEST DIAGNOSES Test™. in good order. This range & described

Characteristics revealed on the in PERFORMANCE CHART.
manifold gauge reading for the air
conditioning system are shown in the In the following table, the portion
following. 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.

Evacuate, as necessary,
and rqcharge system.

%

Stop: compressor immedi-
ately.

No cooling action. Serious refrigerant leak. 1. Leak test,
In sight glass appear a lot 2. Disch.arge system.
of bubbles or something | 3. Repair lea_k(s?. o
like mist. 4. Replace receiver drier if
: |  necessary.
5. Check oil level.
6. Evacuate and recharge
system.
Sight cooling. Expansion valve restricts | If valve inlet reveals sweat

Sweating or frosied expan-
sion valve inlet.

refrigerant flow.
¢ Expansion valve is clog-
ged.
® Expansion valve is in-
operative.
Valve stuck closed.
Thermal bulb has
“lost charge.

or frost:

1. Discharge system.

2. Remove 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.
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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.

. Discharge system.. -

. Replace valve. -

3. Evacuate and replace
system.

g

FAULTY SUCTION
THROTTLE VALVE

ACAETA

Insufficient cooling.
Frosted evaporator.

Suction throttle valve is
‘inoperative.

. Discharge system.

. Replace valve.

3. Evacuate and charge
system.

b

Insufficient cooling. Suction throttle valve | I. Discharge system.
restricts refrigerant flow. | 2. Replace valve.
: 3. Evacuate and charge
system.
AC358A
HA-21
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‘Performance Test— AIR CONDITIONER

Condition

Probable cause

Corrective action

AlR IN SYSTEM

Insufficient cooling.
Sight glass shows occasion-

Air mixed with refrigerant
in system.

1. Discharge system.
2. Replace receiver drier.

al bubbles. 3. Evacuate and charge
gystem.

After operation for a |Drier is saturated with | 1. Discharge system.

while, pressure on suction | moisture. Moistare has fro- { 2. Replace receiver drier

sidle may show vacuum |zen at expansion valve. (twice if necessary).

pressure reading. During
this condition, discharge
air -will be warm. As a
warning of this, reading
shows 39 kPa (0.4 kg/cm?2,
6 psi) vibration.

'Refrigerant flow is restrict-
ed.

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 drer,

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 sc-
tions taken, remove and
inspect the condenser for
possible oil clogging.

HA-22

Downloaded from wwwy.Manualslib.com manuals search engine


http://www.manualslib.com/

AIR CONDITIONER - service Procedures

Condition . . Probable cause Corrective action

HIGH PRESSURE LINE BLOCKED

Insufficient cooling.© ~ | Drier clogged, or restric- | 1. ]jischarge system.

Frosted high pressure tion in high pressure line. | 2. Remove receiver’ drier -
liquid line. L or, strainer and replace
it.
" | 3. Bvacuate and charge
| -system. -
AC362A
| FAULTY COMPRESSOR
Insufficient cooling. Internal problem in com- | 1. Discharge system. _
pressor, o damaged gasket | 2. Remove and check
and valve. : COMPpIessor. ' “
3. Repair or replace com-
pressor.

4. Check oil level.

. Replace receiver drier.

6. Evacuate and charge
. system.

LA

' Ac3saa

N R ’
Too much oil circulates | Refer to Oil Level Check
with refrigerant, causing { for correcting oil level.
the cooling capacity of the

system to be reduced.

TOO MUCH' OiL IN e

SYSTEM (Excessive) - Insufficient cooling.

HA-23
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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
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SERVICE PROCEDURE

4. After disconnecting tubes, plug all
openings immediately to prevent
entrance of dirt and moisture.

.-

SHAQ58

SHAQS59

5. Compressed air must never be
usad to dean 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 i$ 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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AIR CONDITIONER - Service Procedures

@® : N-m (kg-m, ft-1b)

/e
N

Install new O-ring into each connaction )
of tubes.

Cooling unit

® 25-29(2.5-3.0,18- 22) ( A@ 7.8-10.8(0.8-1.1,5.8-8.0)
R 4 |

Compressor !
AN

&

@ 15-20 -' .
(1.5-2.0,11 - 14) /l
I~ 7""!‘ ) Low preasure switch
L Pl B f
, - e

=N :

{
S

Receiver drier

@15-20(1.5-2.0,11-14)

A
{l25-29(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.

i

Adjusting bolt

SHA149

HA-25
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Service Procedures — AIR. CONDITIONER.

' COMPRESSOR

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

@ a4-54
{4.5-55,33 - 40)
N ;

SHA150
REMOVAL AND (3) Remove compressor with its
INSTALLATION clutch facing up.
1. Operate compressor, if possible, at CAUTION:

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

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. M, under that condition,

compressor should he operated sud-
denly, internal damage would result.
Ta 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.

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. [Installation 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

(2) Remove ignition coils. SHA151 drier.

HA-26
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AIR CONDITIONER — Service 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

. "1 From.’
R F.I.C.D. magnet valve

1 . - \-‘_-/ a
. ﬁ % } regulator tube

. [4
Intake manifold SHA153

INSPECTION

Refer to Trouble Diagnoses and
Corrections.

COOLER RELAY

5

SHA154

COOLING UNIT
REMOVAL AND
INSTALLATION

1. Remove instrument lower cover
and cluster lid.
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2. Disconnect refrigerant lines from 3. Assembly is in the reverse order of

" cooling unit. - disassembly. :

3. Remove cooling unit with drain ' e

tube. .
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 use 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
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Service Procedures — AIR CONDITIONER k _ _
INSPECTION ' ~ AIR CONDITIONER  RESISTOR
CONTROL ASSEMBLY Refer to Resistor in Heater,

REMOVAL. AND
INSTALLATION
Refer to Heater Control Assembly. MAGNET VALVE
INSPECTION.
INSPECTION
:\mbic;ttm Continuity Fan switch
empe . Refer to Fan Switch in Heater.
Above 2-5°C |
(36 - 41°F) Yes
Alr conditioner switch
. . Below 0-3°C | No
1 ©-37°F)
SHA168
EXPANSION VALVE 12v N B
AND SUCTION ® | suarez
THROTTLE VALVE ' , : - -
@ @Y ®
O _
Thermo bulb: Electrical conductivity
Clamp and wrap .
with heat insulator sAwlgch ® ® [ @ @ @
Expansion valve oo ©
ON o O
o -0
off | “To 1l
v ‘ Inlet
¥ Ilumination lamp is located between
and @) :
Outlet ® SHA81.
Suction t_hrottle valve
Service valve ’
SHA159

Do not disassemble valves. If neces- BROWER UNIT

sry, replace as assembiy. Refer to Blower Unit in Heater.

HA-28
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AIR CONDITIONER - Compressor (SWP167}

COMPRESSOR (SWP167)
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SHA163

HA-29
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Compressor (SwP167} — AIR CONDITIONER

R

- . P

Ty

N

%)

Ty
AT | )

ety
GRS o

Shaft nut

Hub nut

Ciutch 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 Oil pump

18 Rear cylinder

19 Oil 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

OO =N B W -

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 scveral 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, O-ring and oil
seal with new ones.

3. When storing a compressor, be
sure to fill it with refrigerant to pre-
vent rasting. Add refrigerant at the

HA-3D
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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 is no oil or
dirt on friction surfaces of clutch disc
(clutch hub) and pulley. Remove any
oil or dirt with a dry rag.

3. Make sure that terminal voftage at
magnetic coil is above 10.5V.

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.

i |
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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, usé a puller, Tool
KV99412313 and Tool KV99412312.
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ACO28BA

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,
pultey 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 sure 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 KV994i2310,
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
(2.5 - 2.8 kg-m,
18 - 20 ft-1b)

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- 16 ft-lb) ~

5. Tighten shaft put with locking
agent in place.

(T): Shaft nut
16 - 17 N'm
(1.6 - 1.7 kg-m,
11.6 - 12.3 ft-Ib)

6. Using a thickness gauge, measure
the clutch hub-to-pulley clearance.

Hub-to-pulley clearance:
05.-0.8 mm
{0.020 -0.031 in)

HA-31
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If the specified clearance is not
obtained, replace adjusting spacer and
readjust.

When replacing compressor dutch
assembly, 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-
stalled on service compressor.

HA-32"
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(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?2, 28 to 71 psi) through
low pressure line of compressor until
shaft seal seat is received at rag.

CAUTHON:

a. Do not use air to prevent entry of
moisture, dust, etc.

b. If shaft seal seatis not plucked out,
install it again and apply refrigerant
pressure. - :

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 surface

AC035

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.

surface

Qil seal
ACBDS

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.
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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 tumn the seal some-
what to the left and right. Insure that
shaft seal seats properly in the shaft
cutout. o

ACO037

4. Fit O-ing 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 ifto
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 5 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
COMPTIessor.
(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.
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(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.

KV994C1552

KV994C4531
KV994C4534
KV994C4559.

KV994C4531
T KV994C4533
KV994C4559

SHA166

4. Remove 'silencer springs, pieces,
and O-ings. Do not damage O-ring
surface of silencer piece during this
process. Discard used O-rings.

spring
ALC207

SIDE COVER

REMOVAL
1. Drain 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. .

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.
1. 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-ing and the area around
shell hole with an ample amount of
compressor - oil. Using Tool
KVv99412328, 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
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referring to the item ‘;Installation”
under the topic *“Shaft Seal”.

REAR END COVER
AND REAR
CYLINDER HEAD

REMOVAL

1. Dmainoil.

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.

KVv99412310

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.

ACE89

4. Remove pump gear. Do not allow
pump gear to damage the surface.

HA-34
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ACO42

5. Remove O-ing, gasket and two
pins. Discard the Q-ring and gasket.

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 replacemént of rear end cover
connector and check valve is neces-
sary, replace rear end cover with a new

one.
3. Check suction valve plate and
cylinder head for broken valves.

4. Check pump gear for wear and -

damage.

" INSTALLATION

Do not reuse old gasket and O-ring.

I. 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
bead 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. o

AC224

5. Install cylinder head, gasket, and
Oqing in the order listed. Coat gasket
and O-ring beforehand with an ample
amount of compressor oil.

ACD45
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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 pattemn,
starting at the top. Do not forget lock
washers. CotT

(@) : Rear end cover bolt
29 -34 N-m
(3.0 - 3.5 kg-m,
22 - 25 ft-Ib}

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 QO-ring, pasket, two
pins, cylinder head, suction valve
plate, and gasket in the order listed.
This exposes the rear part of cylinder.
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6. Using long nose pliers or other
suitable tool, pull out oil pipe. Proceed
carefully as oil pipe is easily bent.

CAUTION:

Uniess 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- shell 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 shaft 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 suitable - 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.

ACOB1

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 the 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
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5. Turn over the astembled shell and

cylinder assembly, so that the front
may face downward, _
6. Coat cil 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. Install 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 plug

18-20 N-m

(1.8 -2.0 kg-m,

13 - 14 ft-Ib)

12. Conduﬁ a leak tqst.l:iy referring
to the topic under *Shaft Seal”.
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ELECTRICAL CIRCUIT
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TROUBLE DIAGNOSES AND CORRECTIONS

AIR CONDITIONER DIAGNOSES .. . . . .. ...

Insufficient cooling . -

| 1
_ | | ——

.|+ Bubblesinsight glass ~ 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,

I I

Suction pressure |- Discharge pressure is high, _S";_tgiﬁn p;t:lssure
is high. is high, while )
gh I discharge pres- Check air flow system.
_ l s 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. COmpressor. oo lcar. . -
Clean exterior surface with ‘ '
water, e e e e et
| oL o
Suction pressure is low. - | T

e Pipe at receiver drier outlet has
low temperature. Receiver drier
is restricted. Replace receiver
drier.
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Fin and tobe of evaporator have
some dents.
Replace or repair evaporator.

Expansion valve is close excessively,
or gas leakage from thermo bulb.
Replace expansion valve.

HA-39.
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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 teplace resonant sounds.
| Repair. blower motor. COMpICSSOT. Retighten compres-
sor bracket bolts.
Blower motor does not Compressor does not
rotate. i TufL, -
Refer to *“Blower Motor Refer to “Compressor Clutch
Diagnoses”. Diagnoses™ and “Compressor Diagnoses”
1 F.L.C.D. does not operate.
Refer to “Fast Idle
Control Device Diagnoses”
HA-40
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BLOWER MOTOR DIAGNOSES

. l—;_:]__l : Condition
Test conditions I:] . Check
Battery : 0K. : : Probable cause

Fusible link (Red and green : OK. .

Ignition switf:h green) . 0K Quick check ' Check that wiper and washer operate.

Jenition relay .. OK (If they do not operate, check fuse 15A in fuse
Fuse 20A (in fuse block) : OK. ’ block at first.)

Position of ignition switch : ACC

Position of fan switch : ON

Blower motor does not run.

Remove instrument lower cover and
cluster lid. -

Connect test light to blue-white N
wire leading to blower motor.

Light ON  Light OFF

Ground SHA168

v

Ground blue-black wire leading to
blower motor.

Motor does not Motor runs.
run. l

Faulty blower motor without . . Ground SHA169
problem in lead wire connection.

v

Replace.

HA-41
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.l\ @/?

Broken lead wire ‘ Check fan switch for con-
between ignition ductivity.
relay and blower Refer to Fan Switch.
motor.
Rep‘a.i:. Motor runs, Motor does not Check
._ _ run, ®-G
v ‘ 4 @-Band ®-B SHA170

Faulty fan switch without problem . -
in lead wire connection. Check rcmstcfr for conductivity.
wire Refer to Resistor.

v

Replace. NG. OK.
-~
’ " \ —=
‘ / Gt &
Faulty resistor without problem Check other lead wite and connection. - foo® o

lead wire connection,

| ~i

SHA17% L _©

Replace.

Speed of blower motor does not change.

Remove instrument lower cover and
cluster lid.

Y

Check resistor on heater unit.
Refer to Resistor.

y

Faulty resistor without problem Check other lead wire and connection.
in lead wire connection. C

l

Replace.

HA-42
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Test conditions

Battery 0.K.
Fusible link (Red and green) 0K
Ignition switch 0K
Ignition relay OK.
Fuse 15A (in fuse block) 0K.
Position of ignition switch ACC
Position of fan switch ON

Position of air conditioner switch: ON

COMPRESSOR CLUTCH DIAGNOSES

[:I__I : Conditi(.)‘n
[ ]: Check
: : Probable cause

Quick check Check that wiper and washer operate.

Compressor clutch is not engaged.

¥

Connect two wires leading to low pressure switch.

Clutch is engaged.

Check refrigerant level.

O.K.

l

—

Clutch is not engaged.

- ACITA

e

Faulty low pressure switch without
problem lead wire connection.

Connect test light to blue-black wire
jeading to magnet clutch,

!

Replace.

Insufficient re-
frigerant.

v

Add.

Light ON Light OFF

p—

y

y

Ground earth terminals leading to
magnet clutch,

Connect wire between two termi-
nals leading to cooler relay.

Clutch is Clutch is

not engaged. engaged.

®
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Clutch is Clutch is
engaged not engaged.

I |
© ®

SHA176

HA-43
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C)

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.

Connect wire between terminals
leading to ambient temperature

l

switch.
I .

Clutch is Clutch is

Replace. engaged. not engaged.
1 l

Faulty ambient temperature
switch without problem in lead
wire connection.

Connect wire between green and
blue wire leading to air conditioner
switch,

'

Replace.

| 1
Clutch is not

y

Faulty air conditioner switch
without problem inlead wire
connection.

Replace.

HA44
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Clutch is
engaged. engaged.
Check other lead wire

and connection.

SHA174

s - T

SHA175
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COMPRESSOR DIAGNOSES

Compressor clutch is engaged, but compressor does not run.

I 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

|
I I

Overcharge of refrigerant r 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. |

HA-45
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Trouble Disgnoses and Corrections — AIR CONDITIONER

Compressor oil leaking

Air-blow on spot where oil leak evidence is found. |
Then check for refrigerant leaks using leak detector.

1
i ]

Refrigerant leaking. No refrigerant leaking.
Repair or replace _ o
compressor. Wipe - clean oil with rag.

HA-46
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Compressor is noisy.

|

i

Noisy only when clutch
is engaged.

Noisy when chitch is
not engaged.

|

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
COmpressor.



http://www.manualslib.com/

AIR CONDITIONER - Trouble Disgnoses and Corrections

FAST IDLE CONTROL DEVICE DIAGNOSES

[C—]: Condition
Test condition: ’ l:' - Check
OK. E : Probable cause

Battery

Fusible link (Red and green)  : OK. . -

Iglrlxsjltion switf:h green) . 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-

F.1.C.D. is not operated.

¥

Check operation of compressor clutch.

I I

Clutch is not engaged. Clutch is engaged. /

Check electric circuit of clutch, re- Run engine at idle speed.

ferring to compressor clutch dia- Disconnect vacuum F.1.C.D. magnet

Enoses. valve-to-F 1.C.D. device hose at
F.I.C.D. magnet valve and check
vacuum.

| A
Vacuum N.G. Vacuum O0.K.
- )

¥
Faulty F.I.C.D. magnet valve.

Disconnect vacuum F 1.C.D. magnet
valve-to-F.1.C.D. device hose at .
F.1.C.D. device and check vacuum.

“

Replace. Vacuum O.K. ~ Vacuum N.G.
l
Faulty F 1.C.D. device. Broken vacuum hose.
l l Check -
vacuum
Replace. Repair.

FI1.CD.
device

SHA178

HA-47
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- Service Data and Specifications — AIR CONDITIONER

SERVICE DATA AND SPECIFICATIONS

GENERAL SPECIFICATIONS

COMPRESSOR
Modei SWP167
Type Sweash plate
Displacement em® (cu inkfrev. 167 (10.19}
37.2x 25.7

Cylinder bore x stroke mm {in)

(1.465x 1.012)

Direction of rotation

Cl&ckwin
Type of driving belt A type
LUBRICATING OIL
© Type - ' SUNISO 5GS
Capacity mt {US l oz, Imp I 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: mpm

Unit N-m Kg-m fr-ib
q Cor.nprusor bracket to 44.-54 45-55 13.40

cylinder block

Compressor to 44.54 |a5-55 33-40

compressor bracket

Refrigerant line connec-

tion :
Low pressure line 25-29 25-30 | 18-22
High pressure line 15-20 [15.20 | 11-14
Flexible hose to 78-108 |0B-1.1 | 58-80
compressor

Compressor
Coii”_rpounting scraw 27-34 0.28-0.35 20-25
Lock nut 25-27 25-28 18-20
Hub nut 18- 1.8-21 13-15
Shaft nut 16-17 1.6-1.7 11.6-123
Side caver bolt . 18-20 18-20 13-14
Rear end cover bolt 29-34 30-35 22-25
QOil plug 18- 20 18-2,0 13-14

Transmission

When A/C is ON

About 900
Manual {Non-adjustable)
Al
Automatic {At ‘'N"" ranga) - (No:ﬂituis?ga)"

BELT TENSION

Fan belt/Applied mm {in)/N {kg, Ib)

8-121{0.31 -047)/
98 (10, 22}

pressure
COMPRESSOR
Clutch hub to pulley in) 05-0.8
clearance mm u {0.020 - 0.021)
HA-48
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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

(524878-2)

KV99412306 Clutch hub puller

(J24878-3)

KV99412310 Lock nut socket

(1248784)

KV99412313 Puller adapter

(126066)

KV99412312 Puller pilot

(J25472)

KV994C1552 Charge nozzle

(-)

KV994C4548 Blind cover set

(-)

D Kv994C4531 Blind cover
(-)

@ Kv994C4532 Gasket (Useless) @®
(-) '

(® KV994C4533 Gasket
(-)

@ KV994C4534 Gasket 17 13
(-) 067  (0.51)

559 Bol - P>
® 395;404 t @ .o,{

Unit: mm (in)
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Special Service Toots — AIR CONDITIONER

R

Tool number
(Kent-Mooré No.)

Tool name

; KV99412321 Shaft seal remover and
(326067) installer @
: KV99412322 Shaft seal pilot
(J25473) @
KV99412329  Shaft handle socket =
(326072) @‘A
KVv99412327 Silencer piece installer
(-)
KV99412328 O-ring installer T AL
(-)
- KV99412330 Allen socket
() —
.‘ @ !
KV99412315 Cylinder head remover .
o s
HA-80
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DATSUN 200SX

Model SHO Series

ELECTRICAL SYSTEM
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IGNITION SWITCH . ... ... ...........
IGNITION AND ACCESSORY RELAY ... ..

BATTERY .. ... ... R
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WIRING DIAGRAM
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'E Power Supply R;uﬁ;lg—.ELECTRIC.:‘AL_ SYSTEM
"~ POWER SUPPLY ROUTING

CAUTION: Before starting to work on any electrical system disconnect battery ground cable.

SCHEMATIC/POWER SUPPLY ROUTING

® ©
[ \—BL:TTERY —:[:

€ ¢ O & FUSIBLE LINK '
(lﬁ % % $ ST |ONACCOFH

IGNITION SWITCH

BIQOQ
| A QIO
1§]QO
$10]
>9-
o
O .
%
z IGNITION AND] - J) o
& ACCESSORY
B RELAY "o
.
2 Q
FUSE BLOCK
L— > HEADLAMP
> STOP LAMP
*—3> HAZARD FLASHER
_ L5 HORN
s ' > CIGARETTE LIGHTER, CLOCK, LAMP MONITOR
w =
i 35 VOLT GAUGE
> B L—— INTERIOR LAMP, STEP LAMP, LUGGAGE COM-
z |18 2 PERTMENT LAMPS, KEY WARNING
i O
> TAIL, CLEARANCE, SIDE MARKER AND LICENSE PLATE
LAMPS, METER ILLUMINATION
L > HEATER OR AIR CONDITIONER BLOWER MOTOR
L5 AIR CONDITIONER, WiPER AND WASHER (WINDSHIELD AND REAR)
> RADIO, POWER ANTENNA

“—> REAR WINDOW DEFOGGER

——-—> TURN SIGNAL, BACK-UP LAMPS, WARNING LAMPS,
TACHOMETER, GAUGES, SEAT -BELT WARNING, WARNING DISPLAY SEL36S

STARTING
SYSTEM

EL-2
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ELECTRICAL SYSTEM - Power Supply Routing

SEL27S

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

* divection, always snap it into fuse
holder properly.

IGNITION SWITCH

FUSIBLE LINK

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 or vinyl 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

st | onlaccorr
= QLo ‘| 8 |~ From battery, IN |0uT
E I o) a | —-+ To accessory system 1 Q
g QO IG |- — - Toignition system 2 C)
B 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 7).

&®

=] SEL280

SEL281

SEL282
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8ateery — ELECTRICAL SYSTEM

WARRING:

Never touch positive and negative
terminals st the same time with
bare hands. Thit could- result in-
injury.

CAUTION:
a. If it becomes necessary to start the
: engine ‘with s hooster hattery and
. 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 tighty
clamped to the battery terminals to
secure a good contact.

CHECKING
ELECTROLYTE
LEVEL

Check for electrolyte level in sach
call,

1t 1f 1t

EE3S58

If the level is low, fill with distilled
water. L.

EL-4
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'BATTERY

CHECKING
SPECIFIC GRAVITY

Read hydrometer and thermal
gauge indications at eye level.

Read top level with scale.

Correct specific gravity at 20°C

Sy0 = St + 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
clectrolyte is 1.230, specific gravity
corrected at 20°C (68°F) is 1.243.

2. When clectrolyte temperature is
0°C (32°F) and specific gravity of
electrolyte is 1210, specific gravity
corrected at 20°C (68°F) is 1.196.

Specific gravity at efectrolyte temperature ($t)

1.30

1.28

1.26

1.22

1.20

.18

1.16

Converted specific gravity (Sqp)

\-—- 1.2_90

1-306

e fim o
g 5T (57 [
é':‘:'s‘él’?

1.240 —

/
;
j

1_220 il |

‘-—-____-
[ —] 1210 _ P
——

\MI-}-‘TO\}—\ N

_ L Toe- _ 3

1 - --"'\.____

=i ]
IN; ‘

- I"’I b I"--\-.___-h

' Pone.
20 30 40 50

(68) 86) (104) (12D

Electrolyte temperature ©C (°F)

 SEL09S
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.ELECTRICAL SYSTEM — gattery

3.- Determine charging state -of bat-
tery. -

M
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 & corrected specific gravity
of 20°C (68°F).

' Specific gravity
20°C (68°F)

[y

W #c',(\" T
=% j
Coal|

W 1T |
0 10 20 30 40 50 60 _'.'03090100
Charginp condition %

SELO9Y

[T Tk

- X 2—=1%] l{h!oghl .

e B o Pt ot ot ot ot Bk

ol

4. Recharge battery if its rate drops
below 70% of full charge.

CHARGING

CAUTION:

a. Carry out charging with negative
cahle removed.

-b. Do not allow electrolyte tempera-
ture to go over 45°C (113°F).

Clean corroded terminal with a
brush and common bakingsoda solu-
tion. ‘

WARNING:

a. 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.

Downloaded from www.Manualslib.com manuals search engine

BATTERY FREEZING

CAUTION: )
Use extreme caution to avoid freezing
hattery. )

o 03

.

o -0k

-]

g -20(-4)-

=,

g -30¢2y

% —40 (40}

s

2 -s0(-59)

=

3 -60(-76)

& _70(-94)

& 80 (-112) l

LO0 108 116 1.24 132

104 102 120 128

EEOD4 Specific gravity of electrolyte

BATTERY TESTING

1. PRELIMINARY CHECKS: Visual
Inspection

Clogged — - . Dirt :
vents

. @ Ui Check
Corrosion z B AM rating

Cracks \r
Warped A
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 fajled 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
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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 15.5 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.

EL6

Downloaded from www.Manualslib.com manuals search engine

SELOS

(6) (fontinue on down the battery,
recording reading each time.

SELO52

(8) You should now have seven
rgad.ings.JNow 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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Starting System — ELECTRICAL SYSTEM
~ STARTING SYSTEM

off|acc]on] st
B Q
FUSIBLE [ & IIER]
LINK : X
st] o) =
.3_. IGNITION SW.
E oo LWLC i
- FUSIBLE h— FUSE — "é'
_ l LINK S | IGNITION AND ® INHIBITOR SW.
— ACCESSORY RELAY o)
BATTERY STARTER MOTOR —B— - o_ot
: .*.X@_I ® INHIBITOR RELAY

SELO98

WIRING DIAGRAM

B e

BATTERY FUSIBLE LINK

ST ON.ACC
Qo110
QO
[o)

o)

H aw
y BY IGNITION AND
D) WR— ACCESSORY RELAY ?@

IGNITION SW.

|‘—‘V’UB

m
: |
PSRN | $ =0 |
L0

T ey C—ave— @D
L Aws— au——::
L ®uw— oo

STARTER MOTOR @& INHIBITOR SW.

EL8
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ELECTRICAL SYSTEM - Starting System
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Sterting System — ELECTRICAL SYSTEM-
STARTER MOTOR |

Non-Reduction gear type

Dust cover

E-sing.
Thrust washer

Armature

Commutator min. dia.:
39 (1.54)

Depth of insulating mica:
6.5 -0.8 .(0.020- 0.031)

Armature shaft bend:
Less than 0:08 (0.0031)

®: N-m (kg-m, ftdb)
Unit: mm (in)

EL-10
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Tension: 13.7-17.7N
{14-1.8kg, 3.1-4.01b)

®74-98(0.75-1.00, 54-7.2)

Magnetic switch assembly
Clearance “£ between

Pinion front edge and pinion stopper:
0.3-2.5(0.012-0.098)

Dust cover (Adjnsting washer)
Adjugt clearance “0”
Washer thickness

0.5 (0.020)

0.8 (0.031)

Torsion spring
Brush (-) . ift leve b
Brush min.: length shift
12047
~Brush spring

@3.7-5.0
-, (0.38-0.51,2.7-3.7)-

{S114 - 180F only)
Pinion assembly

Pinion stopper

Gear case metal

SEL007
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Reduction gear type

®11-16(1.15-1.60,8-12)

Magnetic switch assembly

'

T

Dust cover (Adjusting washer) o

Adjust clearance “£”
washer thickness

Ry 0.5 (0.020) . ’ ?
0.8 (0.031) '
. \ . Torsion spring .
- Shift lever
Brush C o
Brush min. length [
11 (0.43)
. Center bearing
- Brush holde'r
Brush spring )
. Tension: 15.7-19.6 N(1.6-2.0kg, 3.5-4.41b)
Dust cover
Fiel coil ®37-50 .. '
{0.38-0.51,2.7-3.7)
Commutator min. dia.:’
29 (1.14) D6.3-8.3 . ,
Depth of insulating mica: (0.64 - 0.85,4.6-6.1)
0.5-08
(0.020 - 0.031)
Center housing
v o . . Reduction gear
- Pinion gear
® N-m (k-g-m. fidb) Difference "2 in .
Unit: mm (in) . height of pinion Packing —
03-15 -
(0.012 - 0.059) Gear case

SELO00B

EL-19
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DISASSEMBLY
Non-Reduction gear type

1. Remove magnetic switch,

ic switch assembl
Magneti Y serLoos

2. Remove rear cover.

(1) Remove dust cover, Ering and
thrust washer(s).

(2) Remove brush holder setscrews.
(3)' Remove through bolts,

EET50

4, Remove brush holder

EL-12
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5. Remove yoke.

Yoke assembly

Gear case

sevLo18]

lever. :

6. Withdraw armature and shift =~

SELO19

7. Remove overrunning clutch.

e Remove pinion stopper clip, push-
ing pinion stopper toward clutch
side.

EE277 Pinion stopper clip

: Rodﬁéihil gear typs

1. Remove magnetic switch assemb-

ly.
2. Remove torsion spring.

"3. Remove through bolts and rear

cover.

CAUTION: -
Bs careful not to damage O-ring.

4, Remove yoke, armature and brush
holder as an assembly from center
houging.

CAUTION:

Be careful not to knock brush, com-
mutator or coil against any adjscent
part.

EE6IE

Remove center housing.

Remove pinion gear.

Lift up brush springs.

Remove brushes from brush

- =

9. Remove brush holder.
10. Remove yoke.
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INSPECTION

Fleld coll .
1. Continuity test (between field
coil “'positive terminal ‘and positive
brushes),

itivi inal
Positive term SEL1O?

¢ No continuity Replace field coil.

2. Ground test. (between. field coil .
positive terminal and yoke).

Positive
terminal

“seLiod

e Continuity exists ..

. Replace field
coil. - ~n

Brush
Check the surface condition of
brush contact. o
e Loose contact ... Replace.
Check wear of brush.
Minimum length of brush:

.-Non-reduction gear type:
12 mm (0.47 in)
Reduction gear type:
11 mm (0.43in)

e Excessive wear ... Replace.

Downloaded from www.Manualslib.com manuals search engine

SELO30

Brush spring
Check brush spring tension.
Spring tension:
Non-reduction gear type
13.7-17.7N
{(1.4-18kg,
3.1-4.01b)
Reduction gear type
15.7-196N
{16-20kg,
35-441n)

¢ Not in the specified value. ... Repair
or replace.

IT1

0.5-0.8 mm

Round (0.020 - 0.031 in)

Correct

\

File

I w——
Commutator

Segment

- Mica

Incorrect

EEO021

Spring scale

. SEL109

3. Check diameter of commutator.
Commutator minimum diameter:
" Non reduction gear type: ©
32 mm {1.26 in}
Reduction gear type: .
29 mm (1.14 in} T

e Less than specified value
Replace. . .

Armature assefbly

1. Check commutator surface.
¢ Rough ... Sand lightly with No. 500
sandpaper. :

2. Check depth of insulating mica

from commutator surface.

e Less than 0.2 mm (0.008 in) ...
Uridercut to 0.5 - 0.8 mm (0.020 -
0.031in) S .

oo

Micrometer

SELQ31

4. Ground test (between each com-
mutator bar and shaft),

EL-13
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e Continuity exists ... Replace.

5. Short test with armature tester
(growler) and a piece of iron over
armature core. :

EEQO23

e Plate vibrates ... Replace,

6. Continuity test (between two
segments side by side).

¢ No continuity ... Replace.

Over-running clutch assembly
1. Inspect smooth sliding of pinion
gear.

e Abnormal resistance ... Repair,

2. Inspect pinion teeth.
e Excessive rubbing ... Replace.

CAUTION:
Flywheel ring gear alse must be in-
spected.

Brush holder. -

Ground test (between negative side
of brush holder and another positive
side). ‘

. Continuity exists ... Replace.

EL-14
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Piiilon cass bearing ristal
(Non-reduction gear type)

Check clearance between bearing
metal and armature shaft.

" Bearing metal to armature shaft

clearance;

Less than 0.2 mm {0,008 in)
e More than specified value
Replace.

Ball bearing
(Reduction gear type)

Holding outer race with finger,
rotate bearing.
o Any play or bind ... Replace.

Magnetic switch assembly

1. Continuity test (between “S”

terminal and switch body).

e No ¢ontinuity ... Replace.

2. Continuity test (between termi-
nals “S” and “M™)..

" @ No-continuity ... Replace. ~

"ASSEMBLY

® Apply grease to gear case and rear
cover bearing metal, and apply oil
to pinion slightly. .

(Non-reduction gear type)

With the switch on, push pinion
back to remove all slack and measure
the clearance *“f” between pinion
front edge and pinion stopper.

Clearance “27:. -
03-25mm
(0.012 - 0.098 in)

|
A

i

SELO1S

¢ Not in the specified value ... Adjust
by adjusting washer(s),

(Reduction gear type)-

Compare difference “2” in height
of pinion when it is pushed out with
magnetic switch energized and when it
is pulled cut by hand until it touches
stopper.

Difference “£":

0.3:1.5mm
{0.012 - 0.059 in}

|— Push out with
Pull out by — electric
hand until curfent
pinion stops '
% =
Difference—e
Lo SELO16

e Not in the specified value ... Adjust
by adjusting washer(s). .
Adjusting washer thickness:
0.6 mm {0.020 in)
0.8 mm {0.03% in)

TESTING
Performance test
No-load test

Battery

Switch

(Capacity 300A)
SELQ9S

SpecHications
Referto SDS.

Diagnosis of test

1. Low speed with nodoad and high
current draw. ' '
(1) Tight, dirty or worm bearings.
{2) Bent armature shaft or loosened
field probe. .
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(3) Shorted armature coil.

(4) A grounded armature of field coil.

2. Failure to operate with high cur-

rent draw.

(1) A grounded or open field coil.

(2) Bumned out “commutator bar.

e Weak brush spring tension

e Thrust out. of mica in commutator

e Loose contact between brush and
commutator,

3. Low current draw and low no-

load speed.

(1) Loose connections.

(2) Dirty commutator.

(3) Burned out commutator bar.

y T

Magnetic switch returnability

1. Disconnect lead wire from termi-
nal “M” of magnetic switch.

2. Connect terminal “M" and posi-
tive @ terminal of battery with a
jumper lead wire.

3. Connect starter motor body and
negative © terminal of battery with a
jurnper lead wire.

4. Pull pinion gear all the way out
with your hands.

5. Release your hands from pinion
gear. o

6. If pinion gear returns to its origi-
nal position, magnetic switch is pro-
petly functioning.

Downloaded from www.Manualslib.com manuals search engine

SELO12

Serles coll

1. Connect terminal “M" of magne-
tic switch and negative © terminal of
battery with a jumper lead wire.
2. - Connect terminal “S” of magnetic
switch and positive @ terminal of bat-
tery with a jumper wire.

3. With these connections having
been made, if plunger is pulled in by
force, series coil is properly function-
ing.

SELD12

Shunt coll . e
P

1. Disconnect lead wire which con-
nects terminal “M” of magnetic switch
and starting motor terminal, and con-
nect a jumper wire in its place. ©
2. Connect terminal “S” of magnetic
switch and positive @ terminal of bat-
tery with a jumper wire.

3. Connect negative © terminal of
battery and starting motor body with
a jumper wire. Plunger should be pull-
ed in by force. o

4. Disconnect jumper wire from ter-
minal “M”. ‘

5. If plunger continues to be pulled
in with jumper wire disconnected from
terminal “M”, shunt coil is properly

" functioning.

VA

f —

SELO14

EL-15
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SERVICE DATA AND SPECIFICATIONS

STARTER MOTOR

R

Type - | SI4180F | S114229E | S114-255A
. . Non-reduction gear type ‘ Reduction gear type
Applied model
USA.(A/T)| USA.(M/T) Canada (A/T, M/T)
System voltage v 12
| Terminal voltage - 115 | 1
'No load Current A Less than 60 Less than 100
A‘;I.b\.mlution ‘7 rpm S hllore tha‘x; 76,000 More; \‘..han 7,006 More than 3,900
Outer diameter of commutator ~ mm (in) _ More than 39 (1.54) - .Moreytha‘n 29:(1.14)
Minimum length of brush . mm(n) . . 12(047) ‘ 11(0.43)
. Bushspgrenion  NG&B) | (500 Tag | 602095044
Gl et T ) | L 02000 -
' g;zﬁ; ; db;:;;“ st‘;';“;‘: mm (in) 0.3-2.5 (0.012 - 0.098) -
Difference “2” in height ;)f pinion mm (in} - 03-15
. (0.012 - 0.059) ,

EL-16
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ELECTRICAL SYSTEM - Charging System

DESCRIPTION

The charging circuit consists of a
battery, an alternator incorporating an
IC voltage regulator and wiring that
connects these parts..

; With the ignition ‘switch in ON, the
circuit between transistor “Tr, " of the
IC voltage regulator and ground is
closed. Current from the battery then
flows along the route shown by the
arrow in Figure, tuming on the charge
warning lamp and flowing on through
terminal *L” to excite the rotor.

When the alternator begins to oper-
ate, three-phase alternating current is
produced in the stator coil. This alter-
nating current is rectified by the posi-
tive and negative silicon diodes.

CHARGING SYSTEM

When the voltage at terminal “B” is~

higher than battery voltage, current.
produced at the stator flows to re-
charge the battery. While the battery is
being recharged, the voltage.at termi-
nal “L” is equal to that of terminal
“B”. At this point, there is no voltage
differential on either side of the charge
warning lamp, which causes the charge

" warning lamp to turn off. In other

words, current does not flow from the

battery to terminal “L". Accordingly,

current flow through the rotor is taken
over by current produced at the stator.
The circuit between terminal “F’’ and
“Tr, " is then closed:

The IC voltage regulator monitors
generating voltage to be applied to the
battery at terminal **S". When current

exceeds the specified value, it then
flows through the zener diode (ZD),
closing the circuit consisting of transis-
tor “Try” and resistor “R1”. At this
point, current neither flows through
transistor “Tr,” to ground nor to the
rotor, thereby reducing the voltage
generated at the stator,

When voltage generated at terminal
“8” is reduced to the specified value,
transistor allows current to flow
through the rotor, increasing the
generating voltage.

" In this manner, output voltage from

- the alternator does not rise above the

specified value by the ON-OFF opera-
tion of the rotor coil through the IC
voltage regulator. -

ROTOR COIL

STATOR COIL

A
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D,,'f‘l [ CHARGE LAMP
. \\ \s

-
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w
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e
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o

IGNITION
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-
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-
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CHARGING SYSTEM TROUBLE-SHOOTING

Before conductin_g an' “alternator
test, make sure that the battery is fully
charged. v

A 30-Volt voltmeter and suitable
test probes are necessary for the test.

.
With alternator side L. terminal
grounded, internal short occurs
when + diode is short-circuited. N .

'Light “OFF"

The alternator can be checked easi-
ly by referring to the Inspection Table.

@ Disconnect
e ,, connector (S,
Ignition Light "OFF L) and+ground
switch “ON" - L lead wire
(Check light : (Check light
for operation) Light “ON™ for operation)
4
l - Dim light
S Light flickers
Engine idling A
(Check light Bright light
for operation) Lighl__‘_‘ON;'

1} Uss fully charged battery

2} Light : Charge warning light
{A.C.G. : Alternator parts except
IC-RG : iC regulator *
0.K.

Light “OFF"

/1.,

nght “ON“ B -

Connect con-
nector(S, L)
and ground F
terminal
{Check light

for cperation)|” .

Light “ON™

‘Light “OFF"

1,500 rpm
Lighting
switch “"ON"
{Check light

Engine speed |

Dim light

| Contact positive lead (+) of voltmeter on B
terminal and negative lead (-) to L terminal.

Engine idling

(Measure the

voltage across
“B™ and "L"
terminals)

Less than 0.5V

Light “OFF”

-| for operation)

IC regulator

+ 1C-altermator is in good cumiifiﬁn

3) When reaching ““Faulty A.C.G.”, emove alter- 1
nator from car and disassambls, inspect and

¢ correct o mlu faulty parts
4) * Method of grounding F terminal

Contact tip of wire with brush and sttach

mtodmbdv :

.

Brush lift

5) Terminals S, “L", "BAT" and “E" are
marked on rear cover of altemator. '

4
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Engine speed:

1,500 rpm .

(Measure B

terminal volt-
age)

More than 15.5V

Make sure “'S™

terminal is con- E;lg&hilt‘li;gidliﬂs
nected correctly switch “ON"
(Check light

for operation)|

+

Burned-out
bulb. Replace
and Proceed
o “A"

Faulty IC-RG,

Replace-— -

_| Faulty IC-RG,

Faulty A.CG.

Replace

EL-19
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i ALTERNATOR =

LR160 Stip ring dia.: more than 31.6 (1.244) Stator

Resistance per phase
Resistance [at 20°C (68°F)|: 3.8 @ Rear bearing b

{at 20°C (68°F)]: 0.057 &2

Pulley assembl
) yas Y Through bokt -

D44-59 N-m
(8.5 6.0 kg-m, 33 - 43 frlp)

Rear cover
— Diode:

IC voliage regulator

Brush assembly Min. brush length: 7.5 (0.295)
" Spring pressure: 2501 - 3.383 N

Unit: mm (in} Diode (set plate) assembly (255-345g,899-12.17 o2) SELOSO

DISASSEMBLY
1. Remove through bolts.

5. Pull rear bearing off rotor assem-
bly.

2. Separate front cover from rear
cover.

4. Separate rotor front cover.

e Remove setscrews from bearing re-
tainer.

SELO8&1

3. Remove pulley and fan. -
(1) PMace rear cover side of rotor in a

SELOES

vice.

(2) Remove pulley nut. SEL083

EL-20
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6. Disconnect stator coil lead wires
from diode terminals.

EE623

7. Remove brush assembly with IC
regulator.
8. Remove diode holder.

CAUTION:

Place packings and insulators in order
so that they can be placed back in
their original places or locations from
which they were removed.

_ EE624

INSPECTION
Rotor

1. Continuity test.

® No continuity ... Replace rotor.
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2. Ground test

o Continuity exists ... Replace rotor,

Stator
1. Continuity test

+ SELO70

¢ No continuity ... Replace stator. -

2. Ground test

SELO71

Diode

. Perform a continuity test on diodes,
in both directions, using an ohmmeter.’

Circuit tester terminal

: Conduction
Pasitive Negative

(+) plate Diode v
Holder plate | terminal cs
Diode (+) plate N
terminal Holder plate o
‘(=) plate Diode N :
Rear cover terminal o
Diode (-) plate ! :
terminal Rear cover YES

Positive dlode

EES36

¢ Continuity exists ... Replace stator.

1 Diode holder plate
2 Positive diode

® Conduction test is N.G. ... Replace
diode assembly.

Negative diode

EES37

# Conduction test is N.G.

3 Rear cover
4 Negative diode

diode assembly,

... Replace

EL-21
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ERT

Sub-dlode

Direction of current

. C-on‘dl:lcv“.i‘on iést is N:G.- .. Replace
sub-diode. '

CAUTIDN:

if it is necessary to remove sub-diode,
pinch -diode lead wire with a pair of
pliers to prevent heat transfer from
soldering iron to diode when unsolder-
ing connection.

Brush

1. Check

brush.

8 Not smooth ... Check brush holder
and clean.

2. Check brush for wear.

Min. brush length:
7.5 mm {0.295in}

smooth movement of

Brush wear limiting line

EE&51

¢ Less than the specified value ... Re-
place.

EL-22
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‘3. Check brush pig tail for damage.
o Damaged ... Replace.
4. Check brush spring pressure.
Measure brush spring pressure with
brush projectéd approximately 2 mm
(0.08 in) from brush helder.

Spring pressure:
2.501-3.383N
{255 - 345 g,
8.99-12.17 0z)

When brush is worn, pressurs de-
creases approximataly 0.196 N (20 g,
0.71 oz} per .1‘."!""‘(0'94 in) wear.

2 mm (0.08 in}

" EE049|

e Not in the_'specifi_ed value ... Re:
place.

ASSEMBLY

Assemble alternator in the reverse
order of disassembly, noting the
following: ‘

1. . When soldering each stator coil
lead wire to diode assembly terminal,
carry out the operation as fast as
possible. _

2. When installing diode “A” ter-
minal, install insulating bushing cor-
rectly.

3. Tighten pulley nut and make sure
that deflection of V-groove is proper.

T : Pulley nut
44 -59 N-m
(4.5 - 6.0 kgm,
33-43 ftib)
V-groove daflaction:
0.3 mm (0.012 in)

4. Before installing front and rear
sides of alternator, push brush up with .
fingers and retain brush, by inserting
brush lift into brush lift hole from
outside.

EES41

5. After installing front and rear
sides of alternator, pull brush lift by
pushing toward center. ‘ '

- Do not pull brush lift by pushing
toward outside of cover as it will
damage slip ring sliding surface,

6. Tighten through bolts.

¥} : Through bolts
34-39Nm
{0.35 - 0.40 kg-m,
2.5 - 2.9 ftib)
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IC VOLTAGE
REGULATOR

DESCRIPTION

The regulator consists essentially of
integrated circuits incorporating tran-
sistors, These transistors interrupt and
admit current flow to the alternator
rotor coil, thus maintaining-its output
voltage at a constant value. Unlike in a
mechanical type regulator, an electron-
ic relay employing transistors is
utilized. These transistors are enclosed
in a very compact, sealed case. The
electronic relay is soldered to the
brush assembly inside the alternator.
Should any problem with the relay
arise, it should be replaced together
with the brush assembly. On the
charge waming lamp circuit, a diode is
attached to the stator coil to monitor
generating voltage at the stator so that
when the monitored voltage and
charging voltage are equal during
re<charging, the charge warning lamp is
turned off. Accordingly, a charge
warning relay is not employed in this
circuit.

SELOB6

INSPECTION

Remove IC regulator and brushes at
the same time, as outlined in “Dis-
assembly and Assembly™ section under
the heading *‘Alternator”.

CAUTION:

When performing test continuously,
resistor may generate heat. If it
becomes high temperature, stop test-
ing for a while to aveid burning.

1. The following test equipment and
accessories are required.
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1) Resistor(Ry),

10 ohms, 20 watts x1
2)  Variable resistor
{Ry), 0 to 300

ohms, 20 watts x 1
3)  Batteries (1 and 2),

12 volts x2
4) - DC voltmeter,

0 to 30 volts x1

2. Measure voltage V, at battéry.
Not within 10 to 13 voits: Re-
charge or replace battery.

IC regulator

SELOBY

3. Measure voltage V,.
Below 2.0 volts:
functioning properly.

Regulator is

IC regulator

F H]
3

]

e DU LD

SELOBB

4. Measure voltage V;.

Not within 20 to 26 volts: Re-
charge or replace either or both
batteries.

IC regulator

¥ 3

]

FYTTTE
4

—|sfr|aabu)s

SELOB9

5. Gradually decrease resistance of
.variable resistor R, from 300 ohms,
and measure voltage V. between
terminals E and F.

Voltage V, should increase at a
certain point to as high as voltage
V, {10 to 13 volts}.

e If there is such a variation:

Regulator is functioning properly.
e No variation:

Regulator is out of order.

IC regulator

E F L H
1

]

Ry
AN
Wy

i [s[ofafls

SELOSD

6. Hold variable resistor R, at the
same voltage as V(10 to 13 volts).
e Measure voltage Vg . '

IC regulator

W E
3
1 I I

SELO91

e Voltage V, is within specified range
indicated in Figure.

EL-23
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Ex_:uﬁple:
When temperature of regutator case

is 40°C (104°F), regulator is normal if

Charging System — ELECTRICAL SYSTEM

voltage V4 is within range of 14 to 15

155
-
hA 130
o
g
2
o
3 [LX]
Q
Lol
-9
4
o .
-~ 30
>
s
+
=
33
110
R R N .

&

L A
SHom oS 9 i w0 o W 0 W 0 M % 108 N0
(=220 -4p (040 (310 150D o) (Ba) 4 IN4) (L22HC14U( 1 SHH ) T0) (5941212 (230)

Regulutoi case témperature* °C (YF)

SELD92

EL-24
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7. Reconnect wiring as shown in’
Fugure, and repeat steps 5 and 6.

If voltage V, is 0.5 to 2.0 voity
higher than that in step (6}, regulator
is functioning properly. If it is not,
replace.

IC regulator
I _F I
—[.
":‘?}‘v ' i = iy
1 13
SELOS3
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SERVICE DATA AND SPECIFICATIONS

ALTERNATOR
Type - LR16047
Applied model - All
Nominal rating VA 1260
Ground polarity ' - Negative

Minimum revolution under no-load

(When 14 volts is applied) fpm Less than 1,050

More than 45/2,500

Hot output current Afrpm
More than 60/5,000
Pulley ratio ' 2.09
Regulated output voltage v 144 -150
Minimum length of brush mm (in) 7.5 (0.295)
Brush spring pressure N (g, 0z) 2.501-3.383(255-345,899-12.17)
Slip ring outer diameter mm (in) 31.6(1.244)

EL-25
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ELECTRICAL SYSTEM - /gnition System

CHECKING PROCEDURE

"No-start” condition

Sparking performance check

1. Tum ignition switch te “OFF”
position.

2. Disconnect EFI fusible link con-
nector,

CAUTION:

Before disconnecting EF1 fusible link
connector, ensure that ignition switch
is in “QFF" position.

3. Disconnect high tension cable from
distributor,

4. Keeping high tension cable end 4
to 5 mm (0.16 to 0.20 in) away from
engine block, rotate starter motor and
check whether sparks occur across the
clearance.

Downloaded from www.Manualslib.com manuals search engine

< JUDGMENT »

e Sparks occur.
IC ignition system . . . .. ... 0K.

In this case, IC ignition system and

component parts need not be checked:

beyond this,
e No spark occurs on sparks are
intermittent

IC ignition system . . . . .. .. NG.
Proceed with tests below.,

Manual testing- of
IC Ignition system
using a voltmeter

IC Ignition System is best checked
using J-26350 Transistor lgnition
Analyzer, However, if an analyzer is
not available, a volt-ohm-milliammeter
{(V.OM.) may be used to diagnose

trangistor ignition malfunctions, While -

this method requires more time, it can
nevertheless provide accurate results.
Follow the steps in the sequence

indicated. If a fault is found, correct
the problem before continuing. If all
tests indicate “O.K.” replace the IC
Ignition Unit. DO NOT REPLACE
THE UNIT UNTILL ALL TESTS
HAVE BEEN COMPLETED AND
INDICATE “0QK".

1. When performing the following

- tests, use a multitester which can

measure accurately in the following
ranges; 0 to 20V. D.C.; 0 to 1,00082; 0
to 10V A.C.; 0 to 50,000(2.

2. M possible, start the vehicles and
lat it Tun for 5 to 15 minutes with
the hood closed. This will bring all
components to normal operating tem-
perature, and will make it easier to
diagnose intermittent problems.

3. It is not nacessary to disconnect
the harness connectors when perform-
ing the tests which follow. Simply
insart the meter probes into the back

‘of appropriate connector cavity.

EL-27
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g e

IC IGNITION SYSTEM TROUBLE-SHOOTING

TEST

TEST METHOD

CONDITIONS

RESULT

ACTION

1. Battery Voltage

. Ignition key in “OFF"

{no load) i position. * 11.5-12.5 volts Proceed to Step 2.
Reading .
& 12 volts . Fi'lonncct ;oltmetcr as Battery, charging
: Ullustrated and set to - system or tarting
High scale apprapriate scale. system — Faulty.
4 . Read and record battery * Below 11.5 volts Refer to applicable
: Low Scale . . X e
: scale sslector voltage reading. sections in Service
Manual to correct
Battery voltage |:| ual to
attery voltag the situation.
[ 3 ‘ H ;
e | sickocgive | | oot iy ox,
Red-positive ack-nepatl ; : Proceed 1o Step 3.
Voltage appropriate scale. volts
. ‘Remove coil wire from . -
Positive Negative | s . Battery, charging
dutnt;u_tor cap and system or starting
ground it. * Voltage reading system — Faulty.
. Read volimeter while less than 9.6 Refer to applicable
i cranking engine for ap- volts sections in Service
proximately 15 seconds. Manual to correct
. .Record voltage reading. the situation.
Battery cranking
A SEL103 voltage D
'3, Secondary . Connect chmmeter as * Resistance Disttibutos cap and
Wiring illustrated and measure readings high tension cables —
. ‘the resistance of each less than 30,000 OK.
: high tension cable. ohms Proceed to Step 4.
: * Resistance Replace high tension
‘ readings cable(s) and/or
greater than distributor cap as
30,000 ohms required.
4. Ignition Coil . [gnition key in “OFF” * California models | Ignition coil sec-
Secondary position. 3’402 -11,000 ondary windings —
Cireuit . Coil wire removed from * ‘Non-California OK.
coil. models Proceed to step 8
@ 8,200 - 12,400 for California

L O

-) 'fenﬁinal

SEL104

. Connect ohmmeter as

illustrated.

ohms

Resistance reading
not between

7,400 - 11,000
ohms

(Catifornia models)
or §,200 - 12,400
ohms (Non-
California models)

Faulty ignition coil
— replace

5. Power Supply

. Connect voltmeter as

»

Circuit illustrated and set to 11.5-12.5 volts Proceed to Step 6.
appropriate scale. L
. * Below 11.5 volts | Check wiring from
- Turn ignition key to ignition switch to
“ON" pasition. IC unit.
Non-California
models only SELO7B
{Continued next page)
EL-28
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TEST

TEST METHOD

CONDITIONS

RESULT

ACTION

6. Power Supply
Circuit
_ (Cranking)

Non-California
models only

Ground coil output wire

while performing test.

|

. Connect voltmeter as

illustrated and set to
appropriate scale. '

. Pull out coil wire frq;ﬁ
_distributor cap and

ground it.

. Tumn key to “START”

position and observe
voltmeter white engine
is cranking.

*

Voltage reading is
less than 1 volt
below battery
cranking voltage
and is greater
than 8.6 volts.

Proceed to Step 7.

L 4

Voltage reading is
mose than 1 volt
below battery
cranking voltage
and/or is below
8.6 volts.

Check ignition switch
and wiring from
switch to IC unit.

7. Ignition
Primary
Circuit

Non-California
models only

Coil

SELOBO

. Connect voltmeter as

illustrated and set to
appropriate scale,

. Ignition key in “ON™

position.

11.5-12.5 volts

Proceed to Step 9.

Below 11.5 volts

Proceed to Step 8.

8. Ignition Coil

Resistance: x | range

. Ignition key in “OFF”

-

California models

Ignition coil primary

Primary position. 1.04 - 1.27 ohms winding O.K.
Circuit @ . Coil wire removed from * Non-California Check ignition switch
coil. glgidi 02 ohms and wiring from
@ . Connect ohmmeter as ignition sw “Ch_ to
ro illustrated. * Resistance reading \| coil and IC unit.
not between . -
1.04-1.27 ohms Faulty ignition coil
(California models) | — replace.
or 0.84 - 1.02 ohms
{Non-California
EES67 models)
9. 1.C. Unit . Connect voltmeter as
Ground illustrated and set to * 0.5 volts or less Proceed to Step 10.
Circuit appropriate scale.

. Pull out coil wire from Check distributor
distributer cap and ground, wiring from
ground it. * More than 0.5 S::::_s g-;rm;n:ll. to

. Tum key to “START" volts b Y mcl:)lu ing
position and observe attery cable

Non-California voltmeter while engine connections.
models only is cranking.
10. Pick-up Coil Ground coil scoondary ) Engmel is at, or above, * Approximately Proceed to Step 11.
Resistance while cranking. normal operating 400 ohms :
temperature.
. lIgnition key in “OFF" * Ohmmeter reading | Check pick-up coil
|:| potition. substantially ex- and wiring to it.
& . Conncct ohmmeter as f;:?o?:;"r:sbelow
Non-California (]D e illustrated and set to K X
A . specifications.
models only SEL0a2 appropriate scale.
11. Pick-up Coil Ground coil secondary while cranking. . Engine is at or above * Needle If *No Spark™
Qutput normal operating Wavers condition still exists
temperature. ,gp — 1eplace IC

. Connect voltmeter and ignition unit.
set to the low a.c. volt * Needle steady Check physical con-
scale (0'- 5). dition of pick-up

|:’ . Turn key to “START” coil and reluctor.
(]D @] position and observe the Check wiring and
) & needle movement while — connections between
Non-California the engine is cranking. pick-up coil and IC
models only SELQ83 SELi0s | ignition unit.
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RESULT ACTION

TEST TEST METHOD CONDITIONS
12.Power Supply 1. Connect valtmeter as
Circuit IC ignition _ illustrated and set to * 11.5-12.5 volts
unit “B™ terminal appropriate scale.
' (Power source) . —
2. Turn ignition key to * Below 11.5 volts Check wiring from
Housing *ON" position. ignition switch to
IC unit.
GD &
. : S
California models
only SELOB4
EL-30
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ELECTRICAL SYSTEM - ignition System .

DISTRIBUTOR (IC type)

California models

Carbon point
Shaft assembly

Rotor head

Setter unit

- Yacuum controller
connecting screw

Rotor shaft
assembly

\

@ oy,
\iColln set

SELOOM

EL-31
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ot e

Non-California models

Cap assembly

Rotor head aszembly

Roll pin

Reluctor

SEL201

CHECKING AND Vacuum advance mechanism mecha-
ADJUSTMENT nical parts

1. Check vacuum inlet for signs of
Cap and rotor head leakages at its connection.

2. Check vacuum diaphragm for air

Check cap and rotor head for dust,

carbon deposits and cracks. leak

If leak is found, replace vacuum
controller assembly.

Advance mechanisms 3. Inspect breaker-plate for smooth
Speci . moving.
pecifications If plate does not move smoothly,
Reger to S.D.S. 7 this condition could be due to sticky
EL32
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stéel balls or pivot. Apply grease to
steel balls or, if necessary, replace
breaker plate as an assembly.

Centrifugsal advance
mechanicsl parts

When cause of engine malfunction
is traced to centrifugal advance mecha-
nical parts, use distributor tester to
check its characteristics.
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If nothing is wrong with its charac-
teristics, conceivable causes are faulty
or abnormal wear of driving- part or
others. So do not disassemble it.

In the event of improper character-
istics, check closely rotor shaft assem-
bly, governor weight and shaft.

If any of the above parts are mal-
functioning, replace the parts.

DISASSEMBLY

California models

1. Take off cap and remove rotor
head. - R '
2. Pry reluctor from shaft.

SEL0O2

N\ Match mark

SELO04

10: Mark rotor-shaft and drive shaft.
Remaove packing from the top of rotor
shaft and remove rotor shaft.

7. Remove fixing plate.
Mark housing and fixing plate.

EE706

8.

CAUTION:
When remaoving - reluctor, be careful
not to distort or damage the teeth.

3. Remove IC ignition unit and unit
setter. , .
4. Remove stator and magnet.

SELOO3

9. Remove rotor shaft 'qnd- drive

shaft.

5. Remove vacuum control assem-
bly.
6. Remove braker plate.

Before disassembling, be sure to
mark housing and fixing plate.-
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EE705

11. Mark one of the governor springs
and its bracket. Also mark one of the
governor weights and its pivot pins.

12, Carefully unhook and remove

" governor springs.

13. Remove governor weights. Apply -
grease to govemor weights, after dis-
assembling. '

Non-California models

Take off cap and rotor head.
Remove IC ignition unit. .
Remove stator and-m'agnet. L
Remove vacuum controller.

W R =

5. Using two pry bars or suitable
puller, pry reluctor from shaft. -

CAUTION: ,
When removing reluctor, be careful
not to distart or damage the teeth.

6. Remove roll pin.
7. Remove pickup coil assembly,

EL-33
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"8 Remove breaker iﬂéte assembly,

9. Punch knock pin out and remove
pinion. .

10. Remove rotor shaft and drive
shaft assembly.

EE705

11. Mark rotor shaft and drive shaft.
Remove packing from the top of rotor
shaft and unscrew rotor shaft setscrew,
Remove rotor shaft.

EL-34
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12. Mark.one of the governor springs
and its bracket. Also mark one,

of the governor weights and its pivot

pins.

13. Carefully unhook and remove
£OVEINOT SpPrings.

i4. Remove governor weights. Ap-
ply grease to governor weights, after
disassembling.

ASSEMBLY

To assemble, reverse the order of
disassembly. Carefully observe the fol-
lowing instruction.

CAUTION:
Before installing.iC ignition.unit, make
sure mating surfaces of IC ignition unit

and distributor are clean and free from |

dust, sand and moistuire.

1. Align match marks so that parts
are assembled to their original posi-
tions.

2. Ensure that reluctor is properly
oriented when installing on shaft. Al-
ways drive in new roll pin as shown
in Figure,

3. When installing pinion on shaft,
be sure to install pinion gear correctly
to position where it was installed.
4. Apply grease to the top of rotor
shaft as required.

5. Check the operation of governor
before installing distributor on engine,
6. properly center stator and reluc-
tor before tightening.

Standard air gap:
0.3-0.5mm
(0.012- 0.020in})-

California models

'0.3-0.5mm

SELODE (10.012 - 0.020 in)

{0.012-0020in) Eeq4gn

7. Adjust ignition timing after distri-
butor is installed on engine.
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IC IGNITION UNIT
DESCRIPTION

California models

In the conventional distributor the
ignition timing is detected by the cam
and breaker arm, while in this distribu-
tor it is detected by the reluctor on
the shaft and the pick-up coil provided
in place of the breaker. The amount of
magnetic flux passing through the
pick-up coil is changed when the retuc-
tor rotates, and then the electrical
signal is generated in the pick-up coil.

This electric signal is conducted
into the IC ignition unit, which makes
and breaks the primary current run-
ning through the ignition coil and
generates high voltage in the secondary
winding.

The centrifugal and vacuum ad-
vance mechanisms employ the conven-
tional mechanical type.

The IC ignition unit utilizes a semi-

ELECTRICAL SYSTEM - ignition System

conductor [C device, and is mounted
in the distributor. -

The IC ignition unit has the fol-
lowing circuits: § .
1. Spark timing -signal monitoring
circuit T :

This circuit detects the ignition
signal sent from the distributor pick-
up coil, and amplifies the signal.

2. Lock-preveating circuit

This circuit cuts off the ignition
coil primary current when the ignition
switch is ON and the engine is sta-
tionary. . .

If the ignition coil prin"lary current
is allowed to flow under such condi-
tions, excessive current will be drawn
because of low internal resistance of
the ignition coil.

This cap result in an abnormal
temperature rise in the ignition coil or
discharged battery. These malfunc-
tions can be prevented by this lock-
preventing circuit.

3. Duty coritrol circuit

This circuit controls the ratio of the
ignition coil primary current ON-QFF
time periods, in one cycle of ignition
operation. -

This is equivalent to the dweli angle
of the conventional point type dis-
tributor. In order to provide high-
performance spark firing over a wide-
range of driving speeds, this duty can
be controlled by the source voltage
and the ambient temperature, as well
as by the engine rpm. .
4. Power switching circuit

This circuit is used to make or
break directly the primary circuit cur-
rent of the ignition coil.

To ensure efficient operation of the
IC ignition unit, these four circuits are
manufactured in one assembly.

California models

Ignition switch

e

Battery

—0 @

To distributor
(Ex. sjde)

To distributor
' (In: side)

IC)I — lO] Ol 1O
Ignition coil Ignition coil
by
& B
S_Park timing Duty Amplifier |
signal monitoring control circuit
i circuit

Lock-preventing
cireuit

SELO8S
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Non-California models

The IC ignition unit utilizes a
semi-conductor IC  device, and is
mounted on the side surface of the
distributor. o

The IC ignition unit has the follow-
ing circuits: _
I. Spark timing signal monitoring
circuit

This circuit detects the ignition
signal sent from the distributor pick-
up coil, and amplifies the signat.
2. Lock-preventing circuit

This circuit cuts off the .ignition
coil primary current when the ignition
switch is ON and the engine is station-
a]y. . L .‘., . - .

If the ignition coil primary current
is allowed to flow under such condi-
tions, excessive current will be drawn
because of low internal resistance of
the ignition coil. ’

This can result in an abnormal
temperature rise in the ignition coil or
discharged battery. These malfunc-
tions can be prevented by this lock-
préventing circuit.

3. Duty control circuit

This circuit controls the ratio of the
ignition coil primary current ON-OFF
time periods in one cycle of ignition
operation.

This is equivalent to the dwell angle
of the conventional point type dis-
tributor. In order to provide high-
performance spark firing over a wide
range of driving speeds, this duty can
be controlled by the source voltage
and the ambient temperature, as well
as by the engine rpm.

4. Power switching circuit

This circuit is used to make or
break directly the primary circuit
current of the ignition coil.

o

5. Current limiting circuit

This circuit controls the current
value so that excessive current will not
flow through the power .switching
circuit.

To ensure efficient operation of the
IC ignition unit, these five circuits
are manufactured in one assembly.

The semi-conductor IC is utilized
for all these circuits, except the power
switching circuit. The power switching
circuit uses one power transistor, and
the circuit is arrangéd on the ceramic

‘substrate together with resistors, capa-

citors and diodes.
Each component part of this unit is
highly ' reliable, however, should any

part be found fauity, the entire

assembly must be replaced.

Non-California models

Battery

Ignition switch

c
!

Distributor

n

2P

°] {] connector
B

] |

Spark timing signal !

Duty control

Power switchin,
> &

Preventing circuit

monitoring circuit circuit circuit
Lock Current limiting

cireuit

IC ignition unit

SELO94

"EL-36
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SERVICE DATA AND SPECIFICATIONS

DISTRIBUTOR .

“Type D4N9-05 D4N9.04 D4K9-09 D4K9-10
Applied model California Non-California | Canada
Transmission AT M/T A/T M/T
Firing order 1-34-2 T )
Rotating direction Counterclockwise
Air gap mm (in) 0.3-05(0.012-0.020)

Cap insulation resistance M Morelt.han 50
Rotor head insulation .
resistance MQ More than 50 1
"Cap carbon point length  mm (in) 10 (0.39) 12 (0.47)
0°/9.3 0°/9.3 0°/9.3 0°/9.3
(70, 2.76) (70, 2.76) (70, 2.76) (70, 2.76)
3.5%12.0 3.5°/M12.0 2.5%/12.0 2.5%/12.0
Vi
acuum advance (90, 3.54) (90, 3.54) (90, 3.54) (90, 3.54)
[Distributor degree/distributor 3.59/13.3 3.59/13.3 2.59/14.7 2.5%/14.7
a (mmHeg, inHg)] (100, 3.94) (100, 3.94) (110, 4.33) (110, 4.33)
10°/33.3 10°/33.3 10°/33.3 10°/333
(250,9.84) (250,9.84) (250, 9.84) (250, 9.84)
Centrifugal advance 0°/900 0°/700 0°/700 0°/700
[Distributor degree/ ° 3.59/1,100 . 3°/1,000 3°/1,000
5°/1,700
distributor rpm] ’ 5°/1,500 6°/1,600 6°/1,600
IGNITION COIL o
Type CIT-38 CIT-30
Applied model ' California Non-California
Primary voltage v “ 12 -
Spark gap mm (in) More than 7 (0.28)
Primary resistance ‘ y
. .84 -1.02
[at 20°C (68°F)] Q 1.04-1.27 084-1.02
Secondary resistance '
74-11. 2-12.
(ot 20°C (65°F)] .74:110 . 82:124 .

SPARK PLUG

Applied mode] US.A. Canada
Standard BPGES BPRGES*

Type Hot BPSES, BP4ES BPRSES*, BPR4ES*
Cold BP7ES BPR7ES*

Size (Screw dia. x reach) mm (in)

14 x 19 (0.55 x 0.75)

Plug gap mm (in)

0.8-0.9(0.031-0.035)
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LIGHTING SYSTEMS

CAUTION: Before starting to work on any part of electrical system, disconnect battery ground cable.

BULB SPECIFICATIONS

{AT model)

o " SAE
ftem Wattage trade number
Headlamp
Type I (High) 50 4651
Type 11 (High/Low) 40/60 4652
Front combination lamps
Turn signal/Clearance 2718 1157
Rear combination lamps-
Stop/Tail 27/8 1157
Turn signal 27 1156
Side marker lamp-
Front 34 158
Rear 34 158
Back-up lamp 27 1156
" License plate lamp 8orl0 - 67
Interior lamp 10 -
Spot lamp 8 —
Step lamp 5 -
Luggage compartment lamp
Hatchback 5 -
‘Hardtop 34 158
Combination meter
Mumination and brake warning lamp 34 158
Warning and monitor lamp 2 -
Tum signal and beani indicator lamp 34 158
Cigarette lighter illumination lamp 1.4 -
Heater (Air-con) control panel
ilumination lamp 34 158
Glove box lamp 7 34 158
Cruise control switch lamp 14 -
Selector lever illumination lamp
34 158

COMBINATION
SWITCH

REMOVAL AND
INSPECTION

1. Remové steering wheel.

2. Remove steering column cover.

3. Disconnect all combination switch
wires, ' '

4. Loosen retaining screw and re-
move combination switch.

5. To install combination switch,
align protrusion on switch body with
hole on steering column, and tighten
retaining screw.’ '

EL-38
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INSPECTION

Test continuity through switch
with a test lamp or chmmeter.

T LO (INT)

TSCHI o)

\ (HI)

TURN SIGNAL SWITGH WIPER AND WASHER sqchﬁ
LEVER - WIPER
RN ]L-C oFF[INT] LOTHI
1 g ] 11 ?
2 HORN 12 WITH
3 é SWITCH 5 g g o { TIME controL)
4 ] 14 oo |9
= 1% [)
LIGHTING SWITCH 16 STSTE151 16 9.
OFF | 18T | 28D
ale[ciale]cla]e]c
-] ° eleioly
6 [ STTS ASGD. SWITCH
7 [+) DFF|ON
8 Q0|00 21 "]
9 a|o]810 22 [-]
SEL370
EL-39
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' HEADLAMP

SCHEMATIC/HEADLAMP

HEADLAMP R.H.

==y

FUSIBLE LINK FUSE

HEADLAMP L.H.

C=

T BATTERY

$—O~O————0[0[0[D

2 ND I 5T OFF

CiBIAIGIBIAIE]BIA
Q

ol {Jolo 9

LIGHTING SWITCH

HEADLAMP MONITOR

T

FUSE

i)

HEADLAMP SENSOR

(oL

= . SEL371

TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

Headlamps do not come
on either high or low
beams.

Bumt fusible link,

Bumt fuse.

Loose connection or open circuit.

Faulty lighting switch.

{High (low) beam comes on when (1) and
@ () and @) terminals of hamess con-
nector to lighting switch are connected with
test lead including 10A fuse].

Faulty headlamp sensor.

No ground.

Correct cause and replace fusible link.
Correct cause and replace fuse.
Check wiring and/or repair connection.

Replace if necessary.

Replace if necessary.

Cléan and tighten ground terminat.

High beam cannot be
switched to low beam
of vice versa.

Faulty lighting switch.

[High (low) beam comes on when (1) and
@ (@ and @) terminals of hamess con-
nector to lighting switch are connected with
test lead including 10A fuse].

Reblace if necessary.

Headlamps dim. Partly discharged or run-down battery. Measure specific gravity of electrolyte and
recharge or replace battery if necessary.
Incperative charging system. Measure voltage at headlamp terminals.
If it is less than 12.8V, check charging
system for proper operation.
Poor ground or loose connection. Clean andfor tighten.
Headlamp lights on Loose heﬁdlamp connection. Repair.
only one side. Faulty headlamp. Replace.

EL-40
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WIRING DIAGRAM/HEADLAMP

\. 1= W
—a B
FUSIBLE
LINK
& ggggggggggggggtjmmm
' BATTERY lillaligligtigtigligtintalnlabelinl e
j T
HEADLAMP R.H. LIGHTING SWITCH
ARY OFF 15T 2ND
B A[BC [ATRIGIATBIC
= | o2 [l gees
D) 1 L |
- Rw . ] oI IP
10 . 1.I ORW 5 NEHEE
|

COMBINATION

{White) METER
: 0 4
o : ) !
{ 2
HEADLAMP
MONITOR

HEADLAMP L.H.

-—RW -9 ' HEADLAMP
'DB-—F“- . SENSOR

. )
!!:“ e

0t
RW —-

g o m
)
|

D
UJ'_CD

SEL372
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LIGHTING SWITCH

Refer to “Combination Switch”.

HEADLAMP SENSOR

Location

The headlamp sensor is located on
the relay bracket. Refer to page EL-
105,

Inspection
Light switch on.
Before checking headlamp sensor,

ensure that all butbs meet specifi-
cations.

Bulb remoaved

SEL373

EL42
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" AIMING ADJUSTMENT

To adjust vertical aim, use adjusting
screw on upper side of headlamp; and
to adjust horizontal aim, use adjusting
screw on side of headlamp.

1 Vertical adjustment
2 Horizontal adjustment

Befors making headlamp aiming

adjustment, obssrve the following

instructions.

a. Kesp all tires inflated to cofrect
pressures. '

b. Place car and tester on one and
same flat surface,

¢. Ses that there is no load in car
{coolant, engine oil filled up to
correct’ level and -full fuel tank}
other than the driver {or equivalent
weight placed in driver’s position).

When performing headlamp aiming
adjustment, use an aiming machine,
aiming wall screen or headlamp tester.
For operating instructions of any
aimer, it should be in good repair,
calibrated and used aécording to
respective operation manuals supplied
with the unit.

If any aimer is not available, aiming
adjustment can be done as follows:;

Low beam

Turn headlamp fow beam on.

“H™: 1,230 (48.43)

Horizontal

a. Adjust beadlamps so that upper
edge of hot spot is equal in height
to heedlamp height.

b. Dotted lines in illustration show
center of headlamp.

High Be;ﬁi
With type I unit lamps (outer

lamps) covered, turn headlamps to
high beam.

“H*: Horizontal 865 (34.06)

center line

620 {300.0}

Unit: mm (in)
BE299D

a, Adjust high beams so.that main axis
of light is parallel to center line of
body. ' :

b. Dotted lines in illustration show
center of headlamp.
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ELECTRICAL SYSTEM — Lighting Systems

EXTERIOR LAMPS

CAUTION: Do not wipe lens surface using cloth dampered with gasoline.

SCHEMATIC/TAIL, CLEARANCE, SIDE MARKER, LICENSE PLATE AND STOP LAMPS

FRONT SIDE e pvm _ HEAR SIDE
(r@) MARKER LAMP R.H. 1ST LIGHTING MARKER
- LP AICIBIAICIBIA] switcn LAMP R.H.
O~0— Qo @) STOP
FUSE 1— [$)()[=](e](s][e] ;
’Y ”— ¢ 3
STOP LAMP SWITCH
CLEARANCE L : TAIL
OFUSE: LICENSE
TAIL LAMP 'e) PLATE LAMP
MONITOR ._:@
_— L 4 O~ - '
= FUSE —¢ |'® Cé)
FUSIBLE , .
LINK STOP LAMP .
_ MONITOR |
p— _,:-' TAIL
—9 - * (=
I BATTERY Y 1d
e
RANCE .
CLEA 1 TAIL AND STOP REAR SIDE sTOP
— | LAMP SENSGR MARKER A
- (&)
FRONT SIDE - . LAMP L.H. SEL375
MARKER LAMP L.H.
SCHEMATIC/TURN SIGNAL AND HAZARD WARNING LAMPS
. ' IGNITION |
OAcc SWITCH ,
— o~0—} 0" ™ S 2
FUSIBLE . CO;] -
LINK 3 IGNITION AND
Loogaq) | ACCESSORY RELAY ] %
O O—~0——
FUSIBLE — FUSE HAZARD SWITCH
LINK :
o HAZARD .
FLASHER
- ép; | uNIT
— O~0O - — LINIR
T BATTERY ' FUSE
a7 - Q
TURN SIGNAL \ &
FLASHER UNIT TURN SIGNAL
= SWITCH
TURN g i
' PILOT LAMP R.H. . TURN
FRONT St : REAR
COMBINATION 0—_] o L ? COMBINATION
LAMP = = = LAMP
TURN o PILOT LAMP L.H. : TURN
er— — 0
SEL373]
EL-43
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Lighting Systems — ELECTRICAL SYSTEM

WIRING DIAGRAM/TAIL, CLEARANCE, SIDE MARKER AND LICENSE PLATE LAMPS

W
I o O N O Ny
Gl i 1] 187 {5 |ot (8] [=) dep ol jot (o] 18l | FUSE BLOCK
-+ shliatimiimtiniimtimliiallalintiptigtial ]
BATTERY | |
o 3
FRONT SIDE <
MARKER LAMP J REAR SIDE MARKER
L RH. ; ' LAMP R.H.
I
>

!

- m - HATCHBACK TAIL]
o Lamp

" (White) COMBINATION
ETER

f

@
20
&2
eg
]

L.

FRONT COMBINA- N',‘PTI
THON LAMP R.H. H I
@-® @%’" T TAILLAMP 3y l
MONITOR I

OFF ST | 2

& ND
alslcfale]clAle]c] |
i [ o] | ololo
2 S ool 1O
3 I 1: [o] i _ . : i
4l. (=] (1 (=] (2 (] [
13 (o) [s] (] (] (o] [¥] ; Gﬁ- ﬁ @:@
TLIGHTING SWITCH - LICENSE PLATE

LAMP

of 1| oz teemes

B
‘
FRONT COMBINA-
TION I:AMP L.H.
[vs]

— =TAILY.
HATCHBACK  LAMP

LH. !}
(‘Blackl 1o m %)
- . _‘
o I, G p - - B
@.@ @'—é’v—. & | HARDTOP L, LA;P

&

WG r [ﬁw |.. '
3 | BTLTB 4
6 EI 9 -

Zn
th
s== ' TAIL AND STOP E

FRONT SIDE LAMP SENSOR
MARKER LAMP. : REAR SIDE MARKER
L.H. LAMP L.H.
SEL376
EL44
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ELECTRICAL SYSTEM - Lighting Systems’

WIRING DIAGRAM/STOP LAMP

BATTERY
® g
‘ =
; .
g FUSIBLE STOP LAMP SWITCH
F LINK .

|

3 =—10
< eE——0

GY
G

COMBINATION METER

GL
Ly —
STOP LAMP
MONITOR
HATCHBACK
STOP AND
TAIL LAMP
R.H. 7 | )
—B .
r'—YG
o—ve

FUSE BLQCK

{Black)

STOP LAMP
R.H.

=&
é
2 @&

HATCH BACK
STOP AND

TAIL LAMP

TAIL AND STOP
LAMP SENSOR

SEL377
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@ﬁé@«

"HARDTOP |

STOP LAMP
L.H.,

EL-45
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Lighting Systems — ELECTRICAL SYSTEM

et——0 @

| BATTERY

z BB

FUSIBLE
LINK

W —
WR —
@w

T

€@

FUSE BLOCK

@B
=

WIRING DIAGRAM/TURN SIGNAL AND HAZARD WARNING LAMPS

IGNITION SWITCH
Jorslaagon] ST
B QIQIO
A Q 8 |
G Q
5 10
— IGNITION AND
ACCESSORY
v —_— RELAY
L3 —

CB®EFs-

FRONT COMBI-

HAZARD SWITCH

NATION LAMP R.H.

|

o
org 8
=
|
(L L L] Bl
IO

TURN SIGNAL
FLASHER UNIT

@E AéNR
1
GR .
2l []1] o
40 @
GB 4|

L
G

g
Q
ol

- £

TURN SIGNAL SWITCH

0.1

FRONT COMBI-
NATION LAMP L.H.

@@ &
@

EL-46

COMBINATION
METER

LH. RH,
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GR

PILOT LAMP

¢ GR

REAR COMBINATION
LAMP R.H.

@

REAR COMBINATION
LAMP L.H.

—
‘ HARDTOP

Aol

I T -

SEL379
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ELECTRICAL SYSTEM - Lighting Systems

SCHEMATIC/BACK-UP LAMP

FUSIBLE IGNITION BACK-UP LAMP

. LINK . OAcc SWITCH R.H.
o 3/ ON i

C§S, ) g
— \L0a0e) - _
= 0 o 0 o1t
FUSIBLE — = = BACK-UP
| BATTERY LINK PLH
-1 : IGNITION AND BACK-UP LAMP . LAMP L.H.
ACGCESSORY @) SWITCH
I RELAY INHIBITOR SWITCH :@
SEL3BO
WIRING DIAGRAM/BACK-UP LAMP
——we—l FUSE BLOCK
g o) Joodol Jafolol{p) {olfol nl {0l -
b = 1ol | =& el =l 8 =l 1l ls] o] I8l 15l js
0 alisllslinilalEilElalaliin)
—
W iGNITION AND o

ACCESSORY RELAY

e

gACK-UP LAMP

ON |ACC|OFF

Q
Q
Io)

{White) .

O10

OoT—101 4

IGNITION
SWITCH

-.._%@@ 1T

e [ @

9 r x Y
G) INHIBITOR é é@ lﬁ ﬁ@
@ BATTERY swnqc.:j; ? ? ? ?
ﬁ 2.8 g Q %?cnc-up _—B BACK-UP LAMP
L LAMP SWITCH 533 L.H.
SEL381
EL47

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Lighting Systems — ELECTRICAL .SYSTEM.

TROUBLE DIAGNOSES AND CORRECTIONS

Clearance, side marker, license plate and tail lamps

Condition Probable cause Corrective action
Neither left nor Bumt fuse. Correct cause and replace.
: right la.mpklights. Loose connection or open circuit. Check wiring and/or repair connection.
Faulty lighting switch. Replace if necessary.
[Lamps light when (D and @ terminals of
harness connector to combination switch are
connected with test lead including 15A
fues].
Faulty' tail and stop lamp sensor. (Taillamp Replace tail and-stop lamp.sensor.
only) '
Lamp on only one Burnt bulb. Replace.
side lights. Loose bulb, Repair lamp socket.
Loose connection or open circuit. Check wiring and/or repair connection.
Stop lamps
Condition Probable cause | Correctiﬁ:’. acﬁon
Neither left nor right Bumt fuse. Correct cause and replace.

lamp lights.

Faulty stop switch.

Faulty tail and stop lamp sensor.

[Stop lamps light when (8) and (@) terminals
of main harness connector to tail and stop
lamp sensor are connected with test lead
including 10A fuse].

Loose connection or open circuit.

Conduct continnity test and replace if neces-
sary. '
Replace if necessary.

Check wiring and/or repair connection.

Lamp on only one side Burnt bulb. Replace.
lights. " Loose bulb. Repair lamp socket.
‘ Loose connection or open circuit. " Check wiring and/or repair connection.
EL48
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ELECTRICAL SYSTEM — Lighting Systems

Turn signal and hazard warning flasher lamps

Condition

Probable cause

Corrective action

Turn signals do not
operate.

(Hazard warning
lamps operate)

Bumt fuse.

Loose connection or open circuit.
Faulty flasher unit.

Faulty turn signal switch.

Faulty hazard switch. _
[Turn signals operate when (D and @

terminals of harness connector to hazard

switch are connected with test lead including

10A fuse] .

Correct cause and replace.
Check wiring and/or repair connection.
Replace.

Conduct continuity test and replace if neces-
sary.

Replace if necessary.

Hazard warning
lamps do not
operate.

(Turn signals
operate)

Burnt fuse.
Faulty hazard warning flasher unit.

Faulty hazard switch.

[Left (Right) side lamps operate when @&,
@ and (5) terminals of harness connector
to hazard switch are connected with test
lead including 10A fuse] .

Correct cause and replace.
Replace.

Replace if necessary.

Turn signals and
hazard warning lamps
do not operate.

Faulty hazard switch.
Loose connection.

Replace if necessary.

Reconnect firmly.

No flasher click is
heard.

Burnt bulb.
Faulty flasher unit.

Loose connection.

Replace.
Replace flasher unit.

Reconnect firmly.

Flashing cycle is too
slow (Pilot lamp does

Buib other than specified wattage being
used. to ‘

Replace with one specified.

Replace.

not go out.), or too Bumt bulbs.
fast.
Loose connection. Reconnect firmly.
Faulty flasher unit. Replace flasher unit.
Flashing cycle is " Burnt buib. Replace.
irregular. Loose connection. Repair.

Bulbs other than specified wattage being .-
used.

Faulty flasher unit.

Replace with one specified.

Replace ﬂashér unit.
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Lighting Systems — ELECTRICAL SYSTEM

LIGHTING SWITCH AND
TURN SIGNAL SWITCH
Refer 1o “*Combination Switch”.

STOP LAMP SWITCH

Inspection

Test continuity through switch
with an ohmmeter.

NORMAL PUSH
POSITION PLUNGER
® Q
@ 0
SEL3GE
Adjustment

Refer to MA section.

TAIL AND STOP LAMP
SENSOR (Tramsistor built-in)

Removal and installgtion

Before removing tail and stop
lamp sensor, detach rear wheelhouse
finisher. See page EL-105.

Before checking tail and stop lamp
sensor, ensure that all bulbs meet
specifications,

inspection

Stop lamp
Stop lamp switch on.

EL-50
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TURN SIGNAL FLASHER
UNIT AND HAZARD
FLASHER UNIT

Location

Hazard flasher unit upit

% 3 TS~ SEL297

Bulhingoodorder . . .. ... Approx.
2 volts
Bulbremoved . . ........ Approx.
" 12vohs
SEL385
Tail lamp
Light switch on.
o
Q
v1
oo
Bulbingoodorder . . ... .. Approx,
2 votts |
Bulbremoved , . ........ Approx.
12 voits
SEL388

BACK-UP LAMP SWITCH

- Automatic transmission

The back-up lamp switch is built

-into the inhibitor switch. Refer to

AT section.

Manual transmission

The back-up lamp ‘switch is in-
stalled on the manual transmission
case.

HAZARD SWITCH

Inspection

o=
¢
Sl

SEL285

(1))

on SEL298
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‘ " ELECTRICAL SYSTEM - Lighting Systems

INTERIOR, LUGGAGE COMPARTMENT AND STEP LAMPS

CAUTION: Do not wipe lens surface using cloth dampered with gasoline.

SCHEMATIC/INTERIOR, LUGGAGE COMPARTMENT AND STEP LAMPS
(Hatchback model with interior lamp timer)

INTERIOR LAMPS
{(WITH SPOT LAMP) m (:é)
” ” I] ' . STEP LAMP R.H.
INTERIOR (; :
LAMP :
TIMER ! —
S - - O O

\__T DOOR SWITCH R.H. =

FUSE
O~ 9 f
. . ‘ DOOR SWITCH'L.H.
_ _ —
FUSIBLE LINK . LUGGAGE : . |
COMPARTMENT
LAMP ' ‘ : =
7 BATTERY .
I ‘ I___{ ? STEP LAMP L.H.
SEL387
EL-5
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Lighting Systems — ELECTRICAL SYSTEM

" WIRING DIAGRAM/INTERIOR LAMP, STEP LAMP AND LUGGAGE COMPARTMENT LAMP-

R
r= M % he)
g{a o8
BATTERY ‘FUSIBLE
- LINK

g,

FUSE BLOCK

* o—

INTERIOR

RG
{(WITH INTERIOR LAMP TIMER}

~ INTERIOR LAMPS

LAMP TIMER

| l@
rQ {Black) o
[ .
: g R @ [
L | = o g g
- ]

LUGGAGE COMPART-

MENT LAMP (HATCHBACK)

—HE»- RG—CD oD

g8 —o» 3—+0

=3

A

1 TRUNK ROOM LAMP
- {HARDTOP)

1 (HD-RG—

DOOR SWITCH L.H,

White)

.
dccooloody
X ogooliooll

4R e

T -

—HD— ARG

FIG—-D m_ﬂ
—_
8 —oo —0O

ao—(0)-0

TRUNK ROOM LAMP

{HARDTOP}

| ———]

iyl

BR——
<J
(WITHOUT INTERIOR LAMP TIMER) -
_—
INTERIOR LAMP — BR—] Ep—-0 O___L
LUGGAGE COMPART- DOOR =
MENT LAMP (HATCHBACK) SWITCH R.H.

DOOR SWITCH L.H.

(0

EL-52
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ELECTRICAL,SYSTEM - Lighting Systems

INTERIOR LAMP — —] INTERIOR LAMP TIMER .
| (1€ bulit-in)

C

Bulb replacement

: 723 Interior [ Location
Without spot lamp _ Mamp
\ ) The interior lamp timer is attached

to the upper side of instrument frame. .
. Refer to page EL-104.

Remove lens by inserting a flat-
blade screwdriver into switch hole. To
avoid lens damage, blade portion
should be covered with a cloth before
insertion. '

A

Spot 1pmp 4
NN

SEL390

‘Inspection

DOOR SWITCH
1(7 Inspection e

o U
Door switch L.H.

a, .
SEL38g Body ear /\ (V)
= SEL393
" Circuit tester indication:
As door is closed, tester indication
'| =" should linearly increase from 0 to ap-
proximately 10 volts after 10 seconds.
' SEL391 :
With spot lamp
1. Open 'cpve} with a flat-blade =SOR
screwdriver inserted into front of CLOSE| OPEN FOR USE
cover. To avoid cover damage, blade : 0 KEY AND
portion should be .covered with a " & LIGHT -
cloth before insertion. WARNING
2. Remove attaching bolts and de- 3 Q |NTMEFf“°F‘
tach interior lamp assembly. 4 e LA

EL-53
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' Lighting Systems — ELECTRICAL SYSTEM

INSTRUMENT PANEL ILLUMINATION

SCHEMATIC/INSTRUMENT PANEL ILLUMINATION AND CIGARETTE LIGHTER

’ gﬂﬁ%xae = po po FUSE
FUSE A[BICIA[BIE[A[BE] o~0
O~-O— o|0[0|0]ofo]
o[o]o]O]010
. _
+ COMBINATION

[

”—

OPTICAL FIBER

KEY
ILLUMINATION. |
2

METER

I

CIGARETTE
LIGHTER LAMP

FUSHBLE
LINK

ILLUMINATION
CONTROL
RHEQSTAT

BATTERY

J

ASH TRAY LAMP

I

TEMPERATURE
CONTROL PANEL

GLOVE BOX LAMP

@l

@1
AS.C.D,

MAIN SWITCH

RADIO
ILLUMINATION

CIGARETTE ® *
LIGHTER LAMP

I

AfT POSITION
INDICATOR LAMP

-
1
—_

SEL396

{iLLUMINATION CONTROL
RHEOSTAT
(Transistor buit-in)

mspection

EL54

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

) ‘ S . i ““ELECTRICAL SYSTEM - Lighting Systems
WIRING DIAGRAM/INSTRUMENT PANEL

ILLUMINATION AND CIGALETTE LIGHTER

i ) o — ) - T O.FF 15:1". 2ND
wW— AIBICIA[BICIA[BIC
‘\- ? q ? q
Lg—-—@ 00 ol o) o
' (K] ] .
e e e o -l L . - Stels
g 0 I )

LIGHTING SWITCH

R FUSE BLOCK

- @
I .

LgB__o o
GwW

@ A.5.C.D. — GW
MAIN SWITCH Ly
ILLUMINATION :

ILLUMINATION
COMBINATION METER

1 @
' B
ow—tt [I—E] :D '
LgB
ILLUMINATION

'@ CONTROL RHEOSTAT

HEATER CONTROL :

PANEL ILLUMINATION
LINK . : . —— B8 —<3 EP—
_ GW—{ aD-—
! @ CIGARETTE LIGHTER
1)
»>— B —_DD
€ o1 GW"__D
4 GLOVE BOX LAMP
@w 8
® ® w—ih E—©
BATTERY =

o @ ASH TRAY LAMP
o, i GW o
= (Blue} @ ) r

B — TG :
@ —a— h

A/T POSITION g :@
INDICATOR LAMP

RAGIO
ILLUMINATION

) : AS.C.D. squipped modals
SEL396

EL-55
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Meters, Gauges and Wsrning Systems — ELECTRICAL SYSTEM

'METERS, GAUGES AND WARNING SYSTEM-

CAUTION: Before starting to work on any part of electrical system, disconnect battery ground cable.

COMBINATION METER
REMOVAL AND INSTALLATION

SEL397

EL-56
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ELECTRICAL SYSTEM — Meters, Gauges and Warning Systems

INSPECTION

- M-.I.TJ WARMNING BYSTEM = -
—GUARTZ—

- VOUN. -
— N
-t

L T

© o

(] opticalfiber oo
B indicator EJEN (Key illumination) (28] {21
e g @ Ol prossute =2
04

o= Ilumination lamp  warning lamp (27) 23]
[28]

Illumination lam
Numination lamp- P

;: Do Oofg

N o J=

=] &
fy

s .J
_-_. i - [ ——r.—-—u—-

A i s & Warning display
Fuel warning Eedd Brake

Rear defogger lamp Illumination] warning ing  Hlumination

indicator lamp ‘ Left turn lamp . lamp glcfl: warning B

. . ] ' lam .
Ilumination lamp indicator lamp Right turn

‘Speed sensor

indicator lamp (ASCD)

w
® ¢ ® OEOOO®E®
. w
o
@ g 3 v 3 T T
] 2 |e @ o | |
=2 o < -4 I I )
s I [ a3 = [3) 1 1
g w 5' 5’ P z ' '
ur d ; > > o« z -
AHHHE SRH | I 52|99
a = w @ x g M| W w0 = 1 i
O QO Ee: e
3 3| = [ !
[t} °l a [ W I
’ ®
EEPA®® @0 @ ¢ ® @OE ©
o
. <]
1 Temperature gauge . 12 Left turn indicator lamp 20 Clock (Power source}
2 Seat belt warning lamp 13 Charge warning lamp 21 Oil pressure warning lamp
4 Power source 14 Rear defogger indicator lamp 22 Clock (Ilumination)
5 Right turn indicator lamp 15 Ilumination lamps 24 Brake warning lamp
6 Fugl gauge 16 Illumination lamps 25 Oil pressure gauge
7 Beam indicator lamp - 17 Tail lamp monitor lamp 28 Door warning lamp
8 Tachometer (Signal) 18 Headlamp monitor lamp
10 Ground 19 Stop lamp monitor lamp SELas8
EL-57
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Meters, Gauges and Warning Systems — ELECTRICAL SYSTEM

SCHEMATIC/TACHOMETER, GAUGES AND WARNING LAMPS'

IGNITION
FUSIBLE
‘ T oace | switeH
LINK |
g ol =
T T \onege) FUSE
FUSIBLE 51 —0 O——Or~r———
LiINK —
RESIS-
. ITION
— . AGNITION AND.. ::%p:u v TOR
e ACCESSORY RELAY
| BATTERY FUSE
—_
L
I VOLT GAUGE
; = B . .ALTERNATOR "
- . 4 L & & w
H wr ? s ws & E Qo o u|_J
' 22 3§ o R Z wE 2 >
- < a < < 4 . z 2z o
a3 o =~ 4 @ ¥ a mu. I
o2 cZ a2 3 153 023 2]
>0 &€z g0 gz =32 az S <
w JF > w c= o> ~ [
s 3 (4
- O; W 54
T 9 £
2w w <
| o o
£<S 2 cy 5 |
<
ZUE B0 | > E - =
s i w < Z i
bl . n.é d 3 T . T
g . 29 | - ool gl - B I T
) - ¥ = ¥ == ’ e . .
s [od SELMER 3o 5 08 BEL e e FHIAE:
JE l] g3l J |Ful e o o 0 w1 lo 2 St
= 3 - : | YY |
|5 53 2ol & |22 = z Xy ?—,—? ] il -5
2 bt By s Ta—3+— | L& 1
. = C
'—'I-—"'%é -l— &0 = - @ = < T-'m-l TT:_ T8 =
N - 42 o . o
ow
SEL399
WIRING DIAGRAM/TACHOMETER
= @ G @
= |
FUSIBLE m
T LINK — B 23
BATTERY tow O
e‘ . é-
" TACHOMETER
a COMBINATION METER
= IGNITION SWITCH
sT |onJacclorr D)
S
QlO A H m BW—
(o) IG l’_‘_j
o) 5 WR—]
IGNITION AND ACCESSORY RELAY
IGNITION
T G — coiL

FUSE BLOCK

EL-58"
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ELECTRICAL SYSTEM — Meters, Gauges and Warning Systems

WIRING DIAGRAM/OIL PRESSURE GAUGE AND WARNING LAMP WATER TEMPERATURE; -
FUEL, AND VOLT GAUGE

OFF|JACCJON| ST
R WR Bl Q|00
; | IGNITION
@G G I Jﬂl [0
) )b : BW T SWITCH
'FUSIBL g - i 16 O
LINK @w @ S o)
BATTERY )
Q ' R ‘ IGNITION AND
— ACCESSORY
RELAY.
Y
FUEL TANK
GAUGE UNIT
| e—
S | g | | -4°°O\:}
) (White) =
! G—— COMBINATION METER
- VOLT GAUGE
— ~RG——— @ :
Yw Y OIL PRESSURE
. : : GAUGE

I vB .o . . VOLTAGE -
REGULATOR *
| {Green) @ . " __
© v A Y . X
> . oooo = .

VOLTAGE
REGULATOR

RG

: 7 OIL PRESSURE

LY— @ m WARNING LAMP

_ Yw [mam : )
OIL PRESSURE THERMAL ' . .@ !
SENDING UNIT TRANSMITTER ' )

SELap4

EL-59

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

- Méters, Gauges and Wamrng' Systemns— ELECTRICAL SYSTEM - ,

WIRING DIAGRAM/CHAR(I, DOOR AND BRAKE WARNING LAMP

IGNITION SWITCH
[OFRACT ST

@ @wnﬂJ. ‘::‘g IEG g

otO10] ¢

FUSIBLE LINK @ 8

BATTERY

Hen—D &

IGNITION AND
ACCESSORY
RELAY @

DOOR SWITCH R.H,

pa T iE=cwl ) il
. ~B—— — —

BRAKE FLUID
LEVEL SWITCH

S U et
. I]L—[IR-J—-—DD 08

(:9 DOOR SWITCH L.H.

. f BR ] EI—10 O
@M I —&z (White) ——0
= - ___WH . ”:
PARKING BRAKE SWITCH : ﬁ' . @
— -
o o4 o—ve—
| COMBINATION METER

ALTERNATOR
TERMINAL @

SEL366

EL:60
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ELECTRICAL SYSTEM — Meters, Gauges and Warning Systems

TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

Gauge does not
operate.

Water temperature gauge

" Faulty thermal transmitter or loose terminal
connection.
{When wire to thermal transmitter is ground-
ed, gauge pointer fluctuates.)

Faulty water temperature gauge.

Replace thermal transmitter or correct ter-
minal connection.

Replace water temperature gauge.

Gauge indicates only
maximum temperature.

Féult} thermal transmitter.
(Gauge pointer returns to original position
when ignition switch is tuned off.)

Faulty water temperature gauge.
{Gauge pointer indicates maximum tempera-
ture even after ignition switch is turned off.)

Replace thermal transmitter.

Replace water temperature gauge.

Gauge does not operate ..
accurately.

Faulty water temperature gauge.

Loose or poor connection.

Replace water temperature gauge.

Correct connector terminal contact.

Ol pressure gauge

Oil pressure gauge
does not operate,

Faulty oil pressure sending unit or loose
terminal connection.

Replace oil pressure sending unit or correct
terminal connection.

Gauge indicates only
maximum pressure.

" Faulty oil pressufe gauge unit.
{Gauge pointer returns to original position
when ignition switch is turned off.)

Faulty oil pressure gauge. (Gauge pointer
indicates maximum pressure even after igni-
tion switch is turned off.)

Replace.’

Replace.

Fuel level gauge
Fuel level gauge
does not operate.

S A ! L
Faulty fuel gauge tank unit.
[Pointer deflects. when fuel gauge tank unit
yellow wire is grounded.] -

Replace fuel gauge tank unit.

Faulty. fuel level gauge. Replace.

Loose connection or open circuit. Check wiring and/or repair connection.
Pointer indicates only. .| Faulty fuel gauge'tank unit, Replace,
“F” position. Faulty fuel level gauge, Replace.
Fuel level gauge does Faulty fuel gauge tank unit. Replace.

not operate accurately.

Faulty fuel gauge.
Poor or loose connection.

Faulty gauge voltage regulator,

Replace fuel level gauge.
Correct connector terminal contact.

Replace gauge assembly.

Volt gauge
Volt gauge does not

operate, or abnormally
indicates.

Faulty volt pauge.

Loose or poor connection.

Replace.

Check wiring and/or repair connection.
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Meters, Gauges and Warning Systems — ELECTRICAL SYSTEM

a

Charge and brake warning lamps

Condition Probable cause Corrective action

Lampdoes notglow -} Bumt bulb or loose bulb. - Replace bulb or correct.

when ignition switch Loose or poor connection. Correct connector terminal contacts.

is turned “ON" with-

-, out running engine. Faulty printed circuit board 1 Replincet. _ )

' Faulty bulb check relay Replace.
Faulty alternator. Repair or replace.

Cherge warning lamp Faulty 'charging systern. hupeét charging:ﬁystcm.

Lamp does not go out

when engine is started. . .

Brake warning lamp Faulty parking brake sw1tch (When park.mg Replace.

Lamp does not go out. brake lever is released). .| .

: Faulty brake fluid fevel switch (When brake Replace.

fluid level is normal).

Lo

0Ol pressure and door warning lamps

Condition

Probable cause

Corrective action

Oil pressure warning

Faulty oil pressure scndmg unit or loose

Replace or correct connection.

Cw e -

lamp terminal connection.
Lamp does not light {(When lead wire Aconnected'to sending unit
when ignition switch is grounded, warning lamp lights.) _
is set to "ON". Bumnt bulb or loose bulb, | Replace bulb or correct.
Lamp does not go out Lack of engine oil. Check oil level and add oil as required.
while tel:igine is being Qil pressure too low. Inspect engine oil pressure system.
operated. :
pe Faulty oil pressure sending unit. Replace.
Door warning lanip " “Faulty door switch. Replace.

Lamp does not glow
with door opened and
engine running.

Burnt bulb or loose bulb.

" Replace bulb or correct,

Tachometer .

Condition Probable cause éonective action
Tachometer pointer Loose or poor connection. Repair. E
deflects. Faulty resistor. 'Repl:;ce resistor.

. Faulty tachomete;. _ Repair or replace tachometer.
‘Tachometer poinier Loose or poor connection. Repair.

will not move.

Faulty tachometer.

Repair or replace tachometer.

EL-62
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’ " ELECTRICAL "SYSTEM — Meters, Gauges and Warning Systems

Speedometer + CRARG e )
Condition” Probable cause i Corrective action
Neither speedometer Loose speedometer cable union nut.. + | Retighten. . : '

pointer nor odometer
operates. .

1.

Broken speedometer cable (Meter side or
Transmission side).

Damaged transmission’ speedometer pinio’n )

gear. '

Faulty speedometer.

-'Replace speedometer cable.

Replace transmission speedometer pinion
gear.
Replace speedometer.

i Unstable spee don';eter
pointer. ’

Improperly. tightened or loose speedometer
cable union nut. -

Damaged speedometer cable.

Faultyt speedometer.

Retighten.

Replace speedometer cable.

Replace speedometer. ;

Unusual sound occurs in
response to increase in
driving speed.

Excessively bent or twisted speedometer
cable inner wire or lack of lubrication.

Faulty speedometer.

Replace or lubricate.
o oL

Replace speedometer.

Inaccurate speedometer
indication.

Faulty speedometer.

Replacé speedometer! '
11 1 P

- e - |

+  Inaccurate odometer

operation.

Faulty speedometer.

Replace speedometer.

FUEL TANK GAUGE UNIT

Removal and installation
Refer to FE section.-

Inspection ‘ P

Fuel tank gauge unit has two- func-
tions. S

(a) Float (For fuel gauge)

SEL31

Unit: mm (in)
SEL312
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Moters, Gauges and Warning Systems —ELECTRICAL SYSTEM

* () Thermistor (For multiwaming ~BULB CHECK RELAY
display) '
2
Test lamp Location o P o (97
The bulb check relay is attached to. a &Jiiﬁ
the relay bracket. Refer to page EL- SreE=g U,
105. ' =

Inspection

SEL313

Test lamp should come on in ap-
proximately three minutes after re-
moval of thermistor from water.
DIODE

{For charge warning lamp) ' ¢ SEL314

PARKING BRAKE SWITCH
) Location

~-The diode for ‘charge warning lamp
is fastened to hamness with tape, on
the right side of the dash panel. Refer

to page EL-109.
RESISTOR (For tachometer
and EFl system)
DOOR SWITCH ' A.2.2 k& resistor for tachometer
Refer to page EL-53. and EFI ‘system is located near- the
Pirking brike pulied . , ;... ... on ignition coil.
Parkingbraks refeased . . . .. ... e f} a L

SEL309 TACHOMETER

.lhmpvil and Installation

1. Remove combination meter.
2. Remove tachometer attaching
SWITCH bolts.

' - 3. Remove tachometer from com-
bination meter lower housing.
4. Installation is in the reverse order
of removal.

SELE13

SEL310

"Ei.-64
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ELECTRlCAl;- SYSTEM — Meters, Gauges and Warmning Systems

SPEEDOMETER
Cable layout - -

Speedometor

SEL410Q
For detailed information regarding . ) " :
speed sensor (A.S$.C.D.), refer to page
EL-102. SR P
' Ignition switch “ON”
WARNING DISPLAY 7 T o
DESCRIPTION : Warning lights come on to read |, - -
The warning display system con- all items in succession - one ata
sists of a waming indicator, a wamning time for 2 seconds.
display amplifier, and sensors.
When ignition switch is ON, warn- v
ing display operates as follows: S
' YES
I.‘igl_lt ‘GOFF!’
Abnormality
Abnormal indication <
Eliminate abnormality
EL-65
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Maters; Gauges and. Wammy sttem — ELECTRICAL SYSTEM

;f’ﬂ Dlsplay modes

Identification Color Item Warning
;‘ﬁ!} Red F . Indicates that fuel is less than approximately 10
el level y
|FUEL B | uellevel waming liters (2-5/8 US gal, 2-1/4 Imp gal).
o Battery electrolyte level [ Indicates that battery electrolyte is less than
BATT l-*::-:_-j Orange warning specified level.

WAT‘R l ! | I | Orange

Coolant fevel waming

Indicates that-engine coolant in radiator reservoir
tank is less than specified level.

ﬁm}{ eb | Orange

SQAAA‘

Washer ﬂuid level

waming

Indicates that windshield washer fluid is less than
specified level.

SCHEMATIC/WARNING DISPLAY

BATTERY LEVEL SENSOR

RADIATOR LEVEL SENSOR

Al

= BATTERY

FUSIBLE LINK

IGNITION SWITCH

. WASHER LEVEL

/Ogéff
ST | ; '

=

FUSE

"SENSOR

-WARNING
IGNITION AND ‘ DISPLAY
ACCESSORY 2009 AMPLIFIER
RELAY
O O1-O0~0—]

WARNING INDICATOR

BATT

SELa11

EL-66
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ELECTRICAL: SYSTEM — Meters, Gauges and Warning Systems

WIRING DIAGRAM/WARNING DISPLAY' e

IGNITION SWITCH

Ry WR WR ! oFF|acc] O sT
p o L gy B Qlol0
R ST

u A
FUSIBLE ! . 3 I
LINK ,‘BW Eu 5 [+]
BATTERY L -
| @ —_
L. i
w —fii
' wa — [—
= @ BW
=
l FUSE BLOCK
_— IGNITION AND ﬂ'
L. T, ACCESSORY
IO £ SR T I
FIELAY @
[ T N
e A e o
Al

WARNING

WASHER SENSOR INDICATOR

HO—DZI RY

el B

BL - - - -

(Blue) - I I O I

RADIATOR WARNING
SENSOR LR A } . - DISPLAY AMPLIFIER
B @
o |
”0_@ el BL —rad s
@ o =g |68
BY -—
- R S ,
— - YL - Y , .'_' —. L ) &
ol Fhwmmihaadl <l pm— = ,.Gﬂ_,
BY
. e
BATTERY » - ’ .‘ - : FUEL TANKT
SENSOR } GAUGE UNI
i .- (B4B) -
' : ! yvv ” ——
{9 — BY — YL ‘ O
. / ;

SEL412

EL67
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e

Maters, Gauges and %mlmswtems ELECTRICAL SYSTEM

TROUBLE DIAGNOSES AND CORRECTIONS

EL-68

No waming indicated.

h 4

Check _fuse.

N.G.
f——— Replace fuse.

0K

A

Check for loose connection at
warning indicator and amplifier.

—>N°G' Repair connector.

lox

Replace warning display amptifier.

‘When ign'r'ti'on switch is turned to "ON" wafning ligﬁts come on to read all items
. in succession—one at a time for 2 seconds, However, warning lights will not come

on even though there is abnormality.

Check sensor

N.G.

————— Repair or replace sensor.

OK.

i J

" Check for loose connection
_or open circuit. '

N.G.

J————» Repair or replace.

OX.

A

* Check warning indicator for
burnt bulb. '

N.G.
—— Replace warning indicator.

Replace warning display amplifier.

Warning light remains on even though there is no sbnormality.

Check sensor.

N.G. -
———. Repair or replace sensor.

OK.

h 4

Check for loose connection or
open circuit.

N.G.

———» Repair or replace.

OK.

Replace waming display amplifier.
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ELECTRICAL SYSTEM - Meters, Gauges and Warning Systems

MULTI-WARNING INDICATOR

Location

—-..The multi-wamning . indicator is -

, located in the combination gauge.

"Inspection

“—@—@ Radiator
1»——@—@ Fuel
*..@—@) Battery

SEL413

MULTI-WARNING AMPI.II-'IER
(1C bulit- In)

Location -

The multi-warning amplifier is at-
tached to the instrument panel frame.
Before removing it, remove cluster
lid C. Refer to page EL-104.

Downloaded from-www.Manualslib.com manuals search engine

FUEL LEVEL SENSOR

Inspection -
Refer to pages EL 63 and 64.

WASHER LEVEL SENSOR

Location:

The washer level sensor is located
on the bottom of the washer tank.

Inspection

SEL414

COOLANT LEVEL SENSOR-
Location
The coolant level sensor is located

on the bottom of the radlator reser-
voir tank.

.

Inspection

- Coolant level sensor is united with

. the reservoir tank and cannot be re- -

moved alone.

Empty . ...... T 111
Normalievel . .. ... ....... o}
SEL41S

BATTERY LEVEL SENSOR

Inspection

Before inspection, make sure that
the battery is charged and the fluid is
filled up to correct level.

1. Disconnect sensor harness connec-

"tor.

2. Make sure that there is about 8
volts when voltmeter positive and
negative terminals are connected to

battery fluid level sensor and battery

negative terminals respectively.

i ’ BES07D

EL-69 "
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- Meters, Gauges and Wamning Systems — ELECTRICAL SYSTEM

oo . . o - N . e Lol e

WARNING CHIME
SCEVMATIC/SEAT BELT, K;Y AND LIGHT WARNING

. ] IGNITION
' Qacc SWITCH |
—oo—+}o~ =
| FusBLEUNK | o] r L . -
L08000 ) FUSE
- - O—4—1_CO— LIGHTING SWITCH
FUSIBLE LINK ' = o o T 7o
IGNITION AND
FUSE ACCESSORY RELAY alslclajslc A!_B c
L OO~ _ QIRIQQIQ]
= ‘ - T e : M [+)e)[e](e [e)[<);
T OO
BATTERY FUSE :
SEAT BELT WARNING TIMER KEY WARNING
. . U SWITCH
WARNING CHIME
. DIODE
A leear e 1. SEAT BELT - —»—9 '
; :&?_'rrczeu @ WARNING | L ) ' DOOR SWITCH
ol LAMP ey . LH.
- SEL416

TROUBLE DIAGNOSES AND CORRECTIONS o . .

Downl oaded from www.Manualslib.com manuals search engine

_ Condition Probable cause Corrective action
Light and key N .
Warning chime does Faulty waming chime.. Replace.. |
not ?mfnd_ with '3‘_"“0“ Loose connection or open circuit. Correct connector terminal contacts.
key in ignition switch R .. .
or lighting switch on, Faulty door switch. Repair or replace.
when driver side door Faulty key warning chime switch. Repair or replace.
15 open. * Faulty lighting system. (Clearance lamp does Correct.
not light.)
Seat belt
Chime does not sound Faulty seat belt switch. Repair or replace.
and warning lamp does Faulty seat belt wamning timer. Replace.
net glow with ignition . . .
switch on. Loose connection or open circuit. Correct connector terminal contacts.
Either chime or Loose connection or open circuit. Correct connector tei‘mina] contacts.
warfing la.mp does not Burnt bulb. ‘ chlace.'
operate with proper .
condition. Faulty chime. Replace.
EL-70 ’
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“ELECTRICAL SYSTEM - Meters, Gauges and Warning Systems

WIRING DIAGRAM/SEAT BELT, KEY AND LIGHT WARNING

IGNITION SWITCH

‘ : IOFF | W] ON| ST
:ﬂ@rﬁ@@i —— e LTl
' 0
1 s w4 [ Pleld
@ .
o)
BATTERY =

IGNITION AND ‘E
ACCESSORY
-REALY @

'-||-@,‘:D—-®

DOOR SWITCH L.H.
LIGHTING SWITCH

—
1 é . OFF 187 2ND
O oo YR S A[BIC[AIB[C!A (B
O~+-oo r_-mw’-l{ : ’ ] Q =][e](o]{e]
: ? : . 1) 9 &) olol 1o
. — {White) Lg o ‘[_3
< { o] (e](e][e](e]e]
; O [O[0[O]0JO

G .
@ B - KEY WARNING SWITCH
YB

RG ’-CJEJJ——OU

@

GW o CO——0

WARNING CHIME

1
) 6, & o ® o
i _

: ¥

SEAT BELT
WARNING LAMP

SEAT BELT SWITCH

of G —
L)

SEL417

ELT
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Meters, Gauges and Waming Systems — ELECTRICAL SYSTEM

' KEY WARNING SWITCH

Refer to “‘lgnition switch”

DOOR SWITCH L. H.
Refer to page EL-53.

SEAT BELT SWITCH

SEAT BELT
ouT | N

EL-72
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' SEAT BELT WARNING

TIMER

Location

The seat belt warning timer is-
iocated on the back side of the dash-
board on the right side.

Refer to page: EL-104,

Inspection

After about 6 seconds,

SEL419

WARNING CHIME
(§C built-in)

Location

The waming chime is located on
the back side of the dashboard on the
right side.

 Inspection

SEL420

‘Location

DIODE (For door switch)
The diode for the door switch is

fastened to body harness with tape,
near the injection block.
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ELECTRICAL SYSTEM — Wiper and Washer

WIPER AND WASHER

CAUTION: Before starting to work on any part of electrical system, disconnect battery ground cable.

SCHEMATIC/WINDSHIELD WIPER AND WASHER (With time control)

IGNITION

_ p OAOCS SWITCH I
[ o o3
ST

FUSIBLE LINK

r—O~_ (O O -O~0
FUSIBLE LINK = FUSE
1 IGNITION AND
- : _ ACCESSORY RELAY WIPER MOTOR
- .
I BATTERY ]
L ——®
7 £ ~
INTERMITTENT { I’\S \
— WIPER AMP \\ //
Y
AUTC
WIPER SWITCH RETURN
W1 wipER DEVICE
!S_I HI Lo WASHER MOTOR _T
elle][e) =
ST
T jq
S
SEL422
EL-73
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Wiper and Washer — ELECTRICAL SYSTEM

WIRING DIAGRAM/WINDSHIELD WlPER AND WASHER

IGNITION SWITCH

orfjacc]on] st
i 19(910

a olo]]
it | o]0
[— 3T Q
| i L W — . PR I
- LB == '
BATTERY BL
_

FUSE BLOCK

@F@@:

FUSIBLE
LINK

_@:@J®
23

IGNITION AND " §}
ACCESSORY

RELAY Q@

ller—0 ®
BL

!
'WIPER MOTOR
Lo_— A @ L |
Eh|| (h— s " B
: h— BL
LB
GI . -
GL WIPER SWITCH
_wIpER W
INTERMITTENT o] o] S
WIPER AMPLIFIER 11 O
? g Q 5
GL :
. AL B—— - AREIEE
Al =y —1 | | LI
) LR N _ | 6] jojolo]c
Je === 1
_ R RL . 1 1.
* ' B e
o ® e
@ n
WASHER MOTOR
: : Lw
@
@ @: With time contro!
@
SEL423

EL-74
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ELECTRICAL SYSTEM' — Wiper and Washer

TROUBLE DIAGNOSES AND CORRECTIONS

Condition Probable cause Correctrve actron
Windshield L'_M,Qtor‘ Broken armature worn motor brush .or Replace motor.
wiper does not seized motor shaft.
operate, = -~ [T : N : . . L
Power Blown fuse. Check short-circuit, burnt component in-
e e ‘js_inpply'and o e T " side ‘motor or other part for operation,
cable _ . and correct problém.
Loose, open or broken wiring. Correct. : I
. ¢ Improper grounding. - re e Correct. ‘
Switch Improper switch contact. ' Correct.
Link Foreign matenal mterrupts movement of Correct.
S link mechanism. ' .
“ Disconnect link rod. Correct. E - 1
Seized or rusted arm shaft. Lubricate or replace arm shaft.
Circuit Faulty circuit breaker. Replace circuit breaker.
breaker
Windshield - Mator Short-circuit of motor armature worn Replace motor or lubricate bearing with °
wiper operat- motor brush or seized motor shaft. engine oil.
ing speed i is .~ : - )
too slow. + ' | Power Low source voltage. Measure voltage, check other electrical
“supply and parts for operation, and take corrective
cable action for power supply if necessary.
Link Humming occurs on motor in arm operat- Lubricate or replace.
ing cycle due to seized arm shaft,
- Switch Improper switch-contact: - - --- - - -Conduct continuity -test - and replace lf :
‘ H ' ! necessary. BT
| Circuit Faulty circuit breaker. Replace circuit breaker.
breaker - '
Windshield - .| Motor Motor brush for either low or. high speed | Replace motor. . 8
wiper speed can | . is worn. e e
not be adjusted
correctly. .
= Sieps Mo'tor Contaminated auto-return ‘reley_ 'corr_tacis . Remove auto-return device cover, and
88 . |ay- v or improper contact due to foreign mat- clean contacts carefully so as not to de-
_:"v"' 2 | where. ter. form relay plate. .
E '05 8 Y -
5 ; E Does | Motor: Incomplete auto-return operation {Con- Remove auto-return devwe cover and
E 2 “ |not tact is not interrupted.) correct relay plate bending. - '
= stop. ‘
Washer motor " Bumt fuse.. Correct cause and replace fuse.
does not operate Faulty switech. . _ Replace. .
when pushing e ‘ ,
washer switch on. Faulty washer motor. Replace. .
Loose or poor connection contact at Repair. '

[ e em

pu———— iy

-

. .motor or switch. . -

- - . . (. s . t.

Washer motor operates but
washer fluid is not ejected.

Clogged washer nozzle.

Clean nozzle or replace.
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Wiper and Washer — ELECTRICAL SYSTEM

Intermittent windshietd wiper

The sign for corrective action

A. Measure voltage across positive (+) B. Check continuity of all wiper intermittent amplifier.
and negative (--) terminals of in- switch positions. D. Check continiity in wiper motor
termittent amplifier with a circuit C. Check continuity of terminals of circuit.
tester. wiper motor, wiper switch and E. Alternator or battery is faulty.

Condition

Probable cause

Corrective action

Wipers do not operate intermittently but
operate at Low and High speeds.

Line volfage below 10 volts,
Faulty wiper switch.

A: Replace if necessary.
B: Correct or replace

. if necessary.
Faulty wiring. A,C: Repair or replace
. . . if necessary.
Faulty intermittent amplifier. Replace.
Faulty wiper switch. Replace.
Intermittent speed is too short for proper Line voltage too high. A: Replace if necessary.
WIpLg. Faulty wiper motor. D: Replace if necessary.

Faulty intermittent amplifier.
Faulty wiper switch.

Replace.
Replace.

Intermittent speed is too long for proper
wiping.

Line voltage below 10 volts.
Faulty wiper switch.

A: Replace if necessary.

B: Comrect or replace

. if necessary.
Faulty wiring. A.C: Repair or replace
. . . if necessary.
Faulty intermittent amplifier. Replace.
Faulty wiper switch. Replace.
Wipers do not shut off, Faulty wiper motor. D: Replace if necessary.

Faulty intermittent amplifier.

Replace.

Wipers operate intermittently wit.h-wiper
switch OFF.

Faulty wii}er switch.
Faulty wiring.
Faulty intermittent amplifier.

B: Correct or replace.
if necessary.
A,C: Repair or replace
if necessary.
Replace.

Intermittent speed is erratic.

Excessive line voltage fluctuation.

Faulty wiper switch.
Faulty wiring.
Faulty wiper motor.

Faulty intermittent amplifjef.

E: Correct or replace
if necessary,
B: Correct or replace
if necessary.
A,C: Repair or replace
) if necessary.
D: Replace if necessary.

Rep!aoe;

Wipers make a complete wiping stroke only
one time with wiper switch ON but do not
continue operation.

Line voltage below 10 volts.
Faulty intermittent amplifier.

A: Replace if necessary.
Replace.

Wiper motor is not interconnected when

Poor connections.

C: Repair or replace

washer switch is depressed, but intermittent Faulty intermittent amplifier Repifa’;:“’m'
operation is normal. .
Wipers do not make a complete wiping Faulty intermittent amplifier. Replace.

stroke when washer switch is first turned on
and is quickly turned off.

EL-76
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ELECTRICAL SYSTEM — Wiper and Washer

WINDSHIELD WIPER

Removal and installation

SEL319

CAUTION: Be careful not to bend linkage during removal.

Inspection’

®
© ‘ <‘/
@
Auto return device
Circuit bréaker —\ ]

_T\F\— Stop position

Motor should run at low speed.
SEL321

Motor should run at high speed.
« SEL322

EL-77 -
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Wiper and Washer — ELECTRICAL SYSTEM

Circuit breaker holder

SEL323

Adjustment

20 {0.79)
20 (0.79)

Unit: mm (in) SELI24

WINDSHIELD WASHER

Washer nozzle adjustmienit

170 (6.69) |--»__.] 170 {6.69)

100 {3.94) dia. 100 (3.94) dia.

410 %TL, %o 115_1\};)
I

|
s

Unit: mm (in) SEL325

EL-78
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WIPER ' AND WASHER
SWITCH

Refer to “Combination switch",

INTERMITTENT WIPER
AMPLIFIER

(1C bullt-in)

Location

‘The intermittent wiper amplifier is
attached to the relay bracket, Refer to
page EL-105.

Inspection

Be carsful nof to connect lead wires
to incorract terminals.

1. Connect testlead wires.

Only time
control type

SEL326

2. Make sure that test lamp comes

on when negative lead wire (A) is con-
nected.

Onty time
control type

Test lamp repeatedly comes on. SEr327

3. Disconnect lead wire (B).
Test lamp should go out and come
back on in a few seconds.

SEL328

Only time
control type

SEL32%
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| ‘ ' ELECTRICAL: SYSTEM'~ Wiper.and Washer

REAR WINDOW WIPER AND WASHER <o o
SCHEMATIC/REAR WINDOW WIPER AND WASHER : it e o e

IGNITION SWITCH AUTO RETURN

ACC S E " | oevice '

OO~ : .
FUSIBLE ) Osr ﬂ_\__\ !
N 1

LINK

N .
T. T WIPER | WASHER

oo - . : | ' REAR :
! FUSIBLE _ WINDOW ON JOFF.| ON | OFF
LINK - RN — WIPER '

— - e MOTOR g ——
l il : AEAR g
C L WASHER MOTOR — =40l |o-

REAR WINDOW

BATTERY — O——O"\-O——4*——-®: +— [ |O
) : = FUSE

: ' IGNITION AND -, —
) ACCESSORY = WIPER AND
RELAY s WASHER
- o ’ ° SEL434

WIRING DIAGRAM/REAR WINDOW WIPER AND WASHER

w
{ _@ @ R IGNITION
: . AND
i : I ACCESSORY
BATTERY FUSIBLE @w RELAY
LINK
L | 57 |onlaccorr
- LY SR En
o0 - S h
QO _
Lol WA 1 i -
IGNITION SWITCH -
. BL '
f B . ‘
5 | Fuse sLOCK -
LW
—8—— |-

T
@5
o
BLACK
oljoo 00
ollovecoe

REAR WASHER
MOTOR

i%@@

REAR WINDOW WIPER LW — o =z
AND WASHER SWITCH iy
WASHER [w1PER LgBY ‘ (%! |
orrlon |orFfon
0 1 .
olol2
) IE
d_) 4 0—@‘

REAR winoow | Lo JI
WIPER MOTOR

SELA43%

EL79
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Wiper and Washer - ELECTRICAL SYSTEM

REAR WINDOW WIPER inspéction”

- e 2

Removal and Installation

SEL367

I
N

)

™~ Stop position
SEL332
REAR WINDOW WIPER SWITCH AND WASHER SWITCH
Inspection
Washer on Washer Wiper
. _(Auto return) ‘OFF] ON [ OFF| ON
= \ Wiper on - ; g
- N (?
3 5T T H
: . 4 )
SEL336

EL-80
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ELECTRICAL SYSTEM — Electrical Accessories
ELECTRICAL ACCESSORIES

CAUTION: Before élnrting to work on any part of electrical system, disconnect battery ground cable.

REAR WINDOW DEFOGGER
SCHEMATIC/REAR WINDOW DEFOGGER

OACC IGNITION | I

2 ON SWITCH —
IGNITION AND
FUSIBLE L|NK 3 .

ACCESSORY
RELAY
REAR WINDOW

O~O Q O O~~~ DEFOGGER
- FUSIBLE LINK N FUSE .
- o
| BATTERY O 7
-1 . MONITOR LAMP _J
I : DEFOGGER 6 6 - :
— — SWITCH

~ sEL436

WIRING DIAGRAM/REAR WINDOW DEFOGGER GNITION SWITCH

QFF|ACCION
— =m0 iﬁm " TS
A [<3I+]
Bw% 0
i
@

OrOT—0| %

i) el 1o

FUSIBLE LINK

;_

BATTERY

IGNITION AND
ACCESSORY RELAY

&@» —

(L]
W —dt
BwW

i
?@
g B
| L @
DEFOGGER . :
SWITCH o °
REAR WINDOW
o> LB DEFOGGER
- L
" COMBINATION METER
¢+ 1B ' ®_ .
— gl GRS -
- Le - 1 .
7 —° GD 2 MONITOR D) @
LAMP
@é , . - = SEL437
EL-81
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Eléctrical Accessories - ELECTRICAL - SYSTEM"

' REAR WINDOW DEFOGGER™ ' If & filamient is burdied out, circiit

SWITCH tester registers 0 or 12 volts.

i ;
nspection ] -1

12 Vol | SEL264

] (-]

0“ R nE . 0 Voit ' ) ;-séuss

oFF|_ |

SEL338 | .

_ ~ 3. To locate bured out point, move
probe to left and right along filament
to determine point where tester needle

swings abruptly.

] (-]
_ _ L T 7/,
REAR WINDOW DEFOGGER ) b
FILAMENTS L
Lo : - " ® —o-
Inspection B AL
1. Attach -probe circuit tester (in SEL268
volt range) to middle portion of each
filament.
i+] R o Filament maintenance
: Repair equipment
/ ] ] : 1." Conductive silver compaosition
277777 /8 {Dupont No. 4817 or equivalent)
=l : " 2. Ruler, 30 cm (12 in) long
ot _ _ 3. Drawing pen
@ V] © ' 4. Heat.gun
& Volts (normal filament) o | - 9+ Alcohol
; SEL263 6. Cloth

EL-82 -
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1. Wipe broken heat wire and its
surrounding area clean with a cloth
dampened in alcohol.
2. Apply.a small amount of canduc;
tive silver composition to tip of draw-
ing-pen.

“Shake- silver compasition containet
before use.

3. Place ruler on glass along broken
line. Deposit conductive silver com-
position on break with drawing pen.
Slightly overlap existing heat wire on
both sides [preferably 5 mm (0.20
in)] of the break. ,

5 {0.20}
5 (0.20)

e

Break
= h /
/

-
R MY ARSIV TR

ﬂ . Rler

.aning pen Unit: mm (in)

Heat wire

BES40

4. Wipe clean silver composition
from tip of drawing pen.

5. After repair has been completed,
check repaired wire for continuity.
This check should be conducted 10
minutes after silver composition is
deposited.

Do not tDI.I;:l‘-I “rep.a"irad area while
test is being conducted,

6. Apply a constant stream of hot
air directly to the. repaired area for
approximately 20 minutes with a heat
gun. A minimum distance of 3 cm
(1.2 in) should be kept between re-
paired area and hot air outlet. If a heat
gun is not available, let the repaired
area dry for 24 hours.

"+



http://www.manualslib.com/

ELECTRICAL :SYSTEM — Electrical Accessories

REMOTE CONTROL DOOR MIRROR: ... .. mwiooo o0 oele e oo
SCHEMATIC/REMOTE CONTROL DOOR MIRROR

FUSIBLE LINK  FUSE | ggg@,’:‘gﬁ:"“ P E:%?IR MIRROR swier

- o FaJiTu]o IBONNE
_L_QATTE'HY" Q9 o) Q Q 0|9
T ——o [ldllolo 4 9llo
= 100 0 o , o lo||ol]1¢

TS ' o

l— R ol d &

i

BECIRAN

DOOR MIRROR R.H. e DOOR MIRROR L.H.
Co : SEL440
DOOR MIRROR o "DOOR MIRROR SWITCH
S,
Removal and Installation Inspection
Remove door mirror securing bolt
and disconnect harness connector.’
P
RIL{U|D RRRAS
1192 9 "
o- 2|0 olo
P 3lolollojlle
4 ollo
5 °© °[© SEL444
EL-83
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Electrical Accessories — ELECTRICAL- SYSTEM

WIRING DIAGRAM/REMOTE CONTROL DOOR MIRROR

E@“

2 @

BAT‘i’EHY * ‘FUSE BLOCK

oo doi4ol-4 04004040 1] W] W] V.
= 18l lal 13 12 o 8t 1= 5] 5] ol Bl ja ] 13
Hallaliglmtiizlinllztinlstlzatalnlisi e

DOOR MIRROR DOOR MIRROR

SWITCH L H. SWITCHHR.H..

RILjU D RILIUID

1O |0 O 10D 0

2 [Olldolo ] 2 [Of|ofjo

3ot R 1100 5

. ol O

s|ofo] O] O

"8
GR
¥YG
B
GY

b

GR
YG
B
GY

DOOR MIRROR DOOR MIRROR
R.H. L.H.

SELA41
EL-B4
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ELECTRICAL SYSTEM — Electrical Accessories

CLOCK | » S
SCHEMATIC/CLOCK (Digital) '

IGNITION SWITCH
‘ ' ACC
FUSE
o OSE—————V\,O——ﬁ
FUSIBLE st ' N
" LINK : ‘ : B
a
T k.
BATTERY |’ ‘ OO 2
FUSIBLE FUSE 5
LINK !.E
. Hry =~ 1
< 14 r ot
FROM
LIGHTING SWITCH {Day-light brightness selection for
digital display} e
SEL438
DIGITAL CLOCK : e Tum it counterclockwise for ~ for “DAY” adjustment.

" “hour” adjustment. To adjust the cument minute and
Adjustment . o Turn it clockwise for “minute” second, select “MIN : SEC” with the
“ " adjustment, “SELECT” knob, and depress the

SELECT” knob e Push it to set the time to the  “ADJUST” knob to set the time to

Depress the “SELECT” knob, and nearest hour. 00:00.
display will- project-*HOUR. : MIN”, For example, when adjusting the .

I3 ” o 1 ) : . ! N When the bamry cable 15 detachad
MONTH DAY and MIN SEC . time for 10:00, first set the time be- and reinstalled, the display will auto-

in that sequence. - : © tween 9:30 and 10:29. Then push
- : . the knob mmultaneously with the
- announcement of 10:00.

“ADJUST" knob - To adjust the day, first select
To adjust the time, ﬁrst select . “MONTH : DAY” with the “SE-
“HOUR : MIN” with “SELECT” - LECT” knob, then tum the “AD-
knob,! then use the “ADJUST” knodb . JUST” knob counterclockwise for .
in the following manner. ) . “MONTH” adjustment or clockwise

matically return to 12:00.

EL-85
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Electrical Accessories — ELECTRICAL SYSTEM

WIRING DIAGRAM/ CI.OOK

BATTERY FUSIBLE
LINK

@w

57 { ON|ACC| OF
QOO '
[ Y6
: - WR —
IGNITION SWITCH LB j
. r
- L) © W
)
|
ol fol{oLfo) {0l o) faL o} falfoLfo}-ful 0L {0}
ol ol clal 1a] ja] e & sl st |5] et o} et 13 FUSE BLOCK
atintmtalalatantn s T B
5 3
®
Ll' | > Eog@
Ty 3 T4
‘ — (Whutel
Ia . @: Digital
| . 3 ; T ‘ " COMBINATION METER -
AT v, - i - R S ol N Snimroan T
S e e @
g : - TO LIGHTING =2
SWITCH @D
-® L— i(@

EL-86
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HORN
SCHEMATIC/HORN

ELECTRICAL SYSTEM - Etsctrical Accessories

HORN

Surge killer

’

BATTERY

|- 1} 1

WIRING DIAGRAM/HORN

> HORN BUTTON
ReLAY | T ] c—
o0 4 O
O AO—
FUSIBLE
LINK

FUSE

LY
o o 1
—

O

HORN

@_

HORN

SEL445

© ®

' w
e i N
D @B
FUSIBLE
BATTERY Fusy
. FUSEBLOCK
- HORN “
- RELAY
Co—G T
N J
G
HORN R.H. ¢
)
av
| L N R
. _©—sG : ol e
ok 2
éil |ﬂ S HORN BUTTON ,
3 .
) T
COMBINATION SWITCH =
>—G — ’
HORN L.H.
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Electrical Accessories — ELECTRICAL SYSTEM

“ " TROUBLE DIAGNOSES ‘AND CORRECTIONS'

Condition

Probabl_e cause

Corrective action

Neither high nor low
homn operates.

. Bumt fuse,

Faulty horn button contact.

[Hom sounds when (1) terminal of instru-
- ment hamess conngctor to combination

switch is grounded. ]

Faulty hom relay.
[Horn sounds when @ and (3) terminals of
engine harness to hom relay are connected
with a test lead including 10A fuse.]

Loose connéction or open circuit.

Correct cause and replace fuse.

Repair horn button.

Replace.

Check wiring and/or repair connection.

High (Low) hom

does not operate. tion.

Faulty hom or loose homn terminal connec-

Break in wire to horn.

Correct hom terminal connection or replace
hom.

Repair.

Hom does not stop
to sound.

Short-circvited hom button andfor homn
button lead wire.
[When instrument harness is disconnected
from combination switch, hom stops sound-

Repair horn button or its wiring.

ing.]
Faulty homn relay. Replace.
Reduced volume and/ Loose or poor connector contact. Répair.
or tone quality. (Fuse, relay, horn and/or hom button.)
Faulty homn. ' Replace.
HORN Inspection HORN BUTTON

HI LO
SEL340
"HORN RELAY
Location

The horn relay is located beneath
the relay bracket. Refer to page EL-
105.

£1-88
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Battery SEL342

The hom button is attached to the
combination switch. Refer to page
EL-39.
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EL ECTRICAL SY:STEM — Electrical Accessories

AUDIO
SCHEMATIC/AUDIO

DOOR SPEAKER R.H.

ey

RADIO O[:]O 40P
v

Oo0oa

IGNITION
ACC ] SWITCH
—O/O@-
| FUSIBLE . - Ogy
wm LINK FUSE
BATTEHYT

i I |
T A

1

DECK'

REAR SPEAKER R.H.

Y/

Ay

DOOR SPEAKER L.H.

REAR SPEAKER L.H.

iy

SEL447

SCHEMATIC/POWER ANTENNA

IGNITION SWITCH

FUSIBLE LINK

oo

ACC

Ost “FUSE

— 0

POWER ANTENNA
SWITCH

U|N|D

;
SAIE

1
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. - Efectrical Accessaries - ELECTRIGAL. SYSTEM

WIRING DIAGRAM/AUDIO

WR — REAR
SPEAKER
© o # ;)
g BATTERY FUSIBLE @ -
1 LINK
s1 JonJacc[orr
= .
BTy @ m=) AD
_6, 5 : S

s Lo Je)Te]
gopaoly

WR — :Iﬁ '
=]
FUSE Low E
BLOCK | w 2 !

=]

par}

Lw
1 . L.H.
£z £ 3?.. z @
DOOR SPEAKER (Blue) {Green) DOOR
LH. SPEAKER
R.H
SEL448
EL-80
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ELECTRICAL SYSTEM _ Eiectrical Accessories

BATTERY

IGNITION SWITCH

o o —8 Bl @ R

WIRING DIAGRAM/POWER ANTENNA = > . - . .: .

" FUSIBLE
LINK

@w

- 57T | ON|ACC|OFF
o0
—_— - K-¥ | 0 -
QlO] - IG
i O - e

RW RW
-B;N Tll Brw
(Whitel N
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Electrical Accessories — ELECTRICAL SYSTEM

RADIO " Antenna trimmer adjustment
The antenna trimmer should be
Removal and installation adjusted in the following cases:
Prior to removing radio and sound e Fading and weak AM reception.
balancer, remove cluster lid C. e After installation of new antenna,
feeder cable or radio receiver.
. _'“ﬂ’.‘*i"“ Before adjusting, be sure to check
: : - : harness and antenna feeder cable con-
Fuse nectors for proper connection.
1. Extend antenna completely. SEL4S3

2. Tumn radio on, and turn volume
control to increase speaker volume.

3. Tune in the weakest station (bare-
ly audible) on dial at the range around

14 (1,400 kHz). CAUTION:

4. Tum antenna trimmer to- left or Do not turn antenna trimmer more
right slowly, and set it in the position than one-half turn.

where reception is strongest.

SELA452

POWER ANTENNA
Feeder cable routing

SEL3I4E

Always route feeder cable away from other harnesses.

EL-92
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ELECTRICAL SYSTEM — £rectrical Accessories

Power antenna motor 'NOISE PREVENTION PARTS

CAUTION:
Do not allow motor to keep running
when antenna rod is fully extended or ~ Condenser

retracted. e Ignition coil
e Alternator

Bonding wire
s Body to engine rocker cover

Power antenna switch

The power antenna switch is

Securely tighten antenna grounding located on cluster lid C. Refer to BF
boits, section.

2

}LP N ThOWN]
2l]lel o]0
(o]l o
41 o] ¢
SEL348 SEL349
TROUBLE DIAGNOSES AND CORRECTIONS
Fading and weék radio reception, Noisy radio reception.
h A
) Stop engine and turn off all other See “Fading and
Check feeder cable connections. switches. weak reception”.
Unchanged
- [ ged. Y
OK. N'G'I-—b Connect or repair. RemedJ

r

Check antenna ground.

; OK. L > Re

. — Replace.
OK. NG |—» Tighten securely. Y — NG.
v Check noise prevention parts-

{Condenser, bonding wire).

Check ignition cables.

Adjust antenna trimmer.

0OK. I ——» Retighten or replace.
OK. J N.G. g
y Check spark plugs.
‘Replace radio. 0OK. |—_—. Replace.
- y N.G.
Revised LD Faulty speaker. Check feeder cable routing.
Unchanged.
Faulty radio. O-K'v ‘_—N_G’ Repair.
Replace radio.
Revisedl L 3 —+» Faulty speaker.
Faulty radio. Unchanged.
: EL-93
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Automatic Speed Control Device (A.S.C.0.)— ELECTRICAL SYSTEM

"AUTOMATIC SPEED CONTROL DEVICE (A.S.C.D.)

CAUTION: Before starting to work on any part of electricel system, disconnect hattery ground cahle.

DESCRIPTION

The Automatic Speed Control
Device (subsequently referred to as
“AS.CD.") is a combined unit of
electronic circuits with vacuum me-

The construction of this system and
the location of each component part
are shown on page EL-104 and 105.

The AS.C.D. controller generates
an electrical signal equivalent to the

and the actual speed picked up by the
speed sensor. _

The servo valve converts this signal
into corresponding vacuum and oper-
ates the actuator which adjusts the

chanisms. difference between the preset speed throttle valve opening.
SCHEMATIC/A.S8.C.D.
IGNITION SWITCH
FUSIBLE. LINK OACT
- ONO— ooy ]
E oty =
FUSIBLE LINK Lo00) FUSE
= QO O OO
| . ) | se—— |
, {BATTERY |- FUSIBLE LINK FUSE
i 4 - - \O IGNITION AND
b _ ACCESSORY RELAY
TO LIGHTING SOLENOID VALVE
MAIN SWITCH (Ui —
Neutral position * ’ % [::3-.— F
ON , OFF l )

S ——
H(L
I ™asco L
=  RELAY =
- s 4 Y
Jra S———E—‘ .
STOP LAMP  SET SWITCH
SWITCH -
CONTROLLER
x> 3
= STOP =
[— o SWITCH
) = SPEED
INHIBITOR  INHIBITOR SENSOR
SWITCH RELAY

TO
2o INTAKE
MANIFOLD

" ACTUATOR

CLOSED

THROTTLE
LEVER

SEL400

EL-94
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ELECTRICAL SYSTEM - Automatic Speed Controf Device (A.S5.C.D.)

FUNCTION AND OPERATION

Main switch

The main switch has a holding type
of circuit.

When the main switch is turned ON
with the ignition switch ON, the
exciting coil of the relay will be ener-
gized and the relay will turn ON, thus
supplying current to the system.
Although the main switch automatical-
ly retumns to its original position, the
current is sent through the relay and
fed to the exciting coil via the main
switch; in this way, the relay will
remain ON. When the ignition switch
is turned off, the relay will also turn
off. And the relay will remain in-
operative until the main switch is
turned ON, even if the ignition switch
is set to ON.

Set switch

The set switch has an ON-OFF
switch type of circuit.

When the set switch is depressed,
the CRUISE light illuminates. With

TROUBLE DIAGNOSES

TEST CONDITIONS

If a malfunction is found, be sure
to check the following before perform-
ing the system test.

1. All wiring hamess connectors
must be securely connected.

* the switch depressed; the controller
" cancels the preset car speed:’ -

The controller will preset thecar

speed at which the car is running when -

the switch is released.

Speed sensor . .
(Contalnod in spoedometer)
The speed sensor is generating two
pulses per revolution of the meter
cable.
The output voltage range and the

duty cycle must be controlled prop-

erly.

Servo valve
(Transducer)

The servo valve causes the vacuum
valve and atmospheric valve to open or
close according to the input current
and adjusts the vacuum from the
intake manifold.

Controller

The controller compares the preset
speed with the actual car .speed, and
maintains the preset speed by in-
creasing or decreasing the current
flowing through the servo valve.

2. AS.CD. cable must be secﬁrely '

installed with proper adjustment.

3. Vacuum hoses must be properly
attached with no abnormal conditions
such as vacuum leakage, sharp bends
or kinks.

" DIAGNOSIS

Roloau valvo S e e

. " The release va]ve is the safety
valve thCh shuts off the atmospheric
‘passage to the vacuum line, when the
system activates.

Actuator

The actuator causes the throttle to
open and close, by vacuum, through
the servo valve,

Stop switch :

The stop switch is used to release
the system. When the brake pedal is
depreseed, this switch cuts off the
power supply to the A.S.C.D. circuit.

Stop lamp switch

This switch causes the stop light to
operate. At the same time, the oper-
ating signal of the stop light circuit is.
sent to the controller in order to re-
lease the system,

Inhibltor relay - o

The inhibitor relay releases thc
AS.CD. system when the selector is
set to “N” or *“P” position.

WARNING:
All following system test: can he

Avoid making test while driving car
or running engine.

Indicator light will not glow, even if “ON" button of main switch is depressed, with ignition switch ON.

y

L

Bumnt bulb

Faulty main switch

Faulty A.S.C.D. relay
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Automatic Speed Control Device (A.S.C.D.) - ELECTRICAL. SYSTEM-

Cruise light will not glow, even if set switch is depressed and released at proper car speed, with main
switch ON. {Speed not sat in system.)

L J

With main switch ON, battery voltage (12V) is present between termmals .
_ and (J) of hamess connector. .

Set automatic transmission selector lever at any position other than “P” and
“N" position.

YES NO

v

Open circuit.

! . —

Faulty or unproperly ad_]usted Faulty inhibitor switch.
‘stop switch, ’ ' -

4

When set switch is depressed with main switch ON, battery voltage (12V) is
present between terminals (2) and () of hamess connector.

YES | ' NO.

y

Faulty set switch.

SEL383

4

With main switch ON, manually rotate meter cable slowly.
Continuity between terminals (1) and @ of harness connector exists two
times a rotation.

YES : ‘ - NO

. r

- Faulty controller. : Faulty speed sensor.

EL-96
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ELECTRICAL SYSTEM _ Automatic Speed Control Device (A.S.C.D.)

Cruise light illuminates when speed setting operation is made, but speed is not actually set. -

To servo
y . M valve

When battery voltage (12V) is applied to the release valve términal, the_ B = a0 ' -
following are possible: o | :

1. With “A” closed, no suction is possible at “B”, '

2. With “A” opened, suction is begun at “B”, co ‘ '

B

]

" |
- YES NO e EEE To actuator
v .BE0BID
Faulty release valve. REEE
b 4
Servo valve operates normally. (Refer to Servo Valve for Inspection.).
YES S INO .
y !
Faulty servo valve. A I '
h
Actuator operates smoothly when actuator vacuum port is suctioned. (This
operation must be performed with A.S.C.D. cable released.) . ) i
YES ‘ NO :
h 4 v
Faulty controller. Faulty actuator.
EL97 -
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Automatic Speed Control Device {A.5.C.D.) - ELECTRICAL SYSTEM

Other maHunction

Condition

Probable cause

Corrective action

Set speed is cancelled.

Bent meter cable (excessive meter needle
deflection.).

Check and repair meter cable, or renew
cable.

Faulty controller. o Renew.
Pulsation of set speed. ' Excessive play or binding of A.S.C.D. » Adjust.
cable.
Leakage or clogging in vacuum hose. e Check and repair piping route, or renew
hose.
Binding in actuator. e Renew actuator,
Faiﬂty servo valve. e Renew servo valve.
Faulty controller. ¢ Renew controller,

Excessive setting error.

Excessive play or binding in A.S.C.D.
cable.

o Leakage or clogging in vacuum hose.

e Faulty actuator.

& Faulty servo valve.
e Faulty controller.

¢ Faulty speed sensor.

‘Readjust,

Cher and repair piping route, or renew
hose.

.Renew actuator.

Renew servo valve.
Renew controller.

Renew speed sensor.

Speed drops inuﬁec]'i:tely
after setting.

Excessive play in A.S.C.D. cable.
Leakage or clogging in vacuum hose.

Faulty release valve.
Faulty servo valve,
Faulty controller.

Readjust.

Check and repair piping route, or renew
hose.

Renew release valve.

Renew servo valve.

- Renew controller.

Cancel circuit inoperative.

Faulty controller.

Renew controller.

EL-98
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ELECTRICAL SYSTEM — Automatic Speed Control Device (A.S.C.0.)

COMPONENT PARTS R R
VACUUM ROUTING

Adjusting nut ./— Lock nut

Throttle chamber

To vacuum phcck valve
T e / % (Air conditioner
T ‘ equipped model)

To F.I.C.D.
— Release valve

. ‘SEL392

EL-99
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GRS

Automatm Speed Control Device (A.S:C.D.) ~ ELECTR!CAL SYSTEM

 WiRING mAGnAM/A S

c.D.

ceRsged

FUSIBLE
LINK

IGNITION AND ACCESSORY RELAY

51 [on], @
8 BW
o]
g W &@»
— w
we:
|
._EEEEEEEEEEE.”,:.FUSE _
. 1o 1ol o] o] [w |a] (w] &l ol |a] (o] 1G] o] -
IR R RUAUNINURURCRURT Uks R ss-lv-v?r}é_r?mp STOP SWITCH
. INHIBITOR se |y SET SWITCH
R
SHAY citf,ése \S,,EQT(E o & A5.C.D. CONTROLLER r°=<‘>-|
o 2 ) E= ==2)
& [°° 2@ Bz
E:'—'mS; Sraehr % Q T
@ L) @YL ; L_._l]
it ‘? R
% o 5 3 YR 1
‘ 3
@
>
ﬁ@ @ - 1
- (&)
] >
C o By ol
2 @
D) S 56
P10 C™
u o & |innieiror
c— | sWiTCH
ASCD. SPEED SENSOR
MAIN SWITCH
SEL394
- EL100
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ELECTRICAL SYSTEM — Automatic Speed.Controf Device fA_S.C.D.)

_A.S.C.D. CABLE

Removal and Instaliation

1. Disconnect cable from actuator.
(1) Loosen lock nut at actuator.
(2) Remove rubber boots.

SEL407
1 Actuator .3 Cable
2 Rubber boot 4 Lock nut

2. Loosen lock nut at intake mani-
fold bracket.

3. To install the cable, reverse the
order of removal.

Exercise care when removing and
installing wire, so as not to deform
wire end.

Adjustment

When installing, adjust AS.C.D.
cable as follows:

Without depressing the accelerator
pedal, adjust’ the adjusting nut until
¢able free play is within specified value
at throttle lever.

Then tighten lock nut.

Free play:

2-3mm (0.08 - 0.12 in)

Do not increase tension of cable
excessively, as this may cause throttle
levér to rotate. T T

ACTUATOR

Removal and Installation

1. Disconnect battery ground cable.
2. Disconnect cable from actuator.
Refer to A.S.C.D. cable for re-

moval.

3. Disconnect vacuum hose from
A.S.C.D. release valve.

4, Remove bolt attaching actuator
to body.

5. To install actuator, reverse the

order of removal.

Downloaded from www.Manualslib.com manuals search engine

" inspection
I, Visually check actuator for dam-

age or deformation.

2. Make sure that actuator moves

smoothly without binding when dia-
phragm is pushed by hand.
3. Apply vacuum to actuator. If
diaphragm moves to full position, it is
normal,

Plug hose with " vacuum applied,
Make sure that actuator remains in full
position. e '

BE100D

CAUTION: , -
When checking actuator by applying
vacuum, do not apply engine vacuum
directly. : s

RELEASE VALVE

Location .
Refer to page EL-99.‘"‘

Inspection
1. Measure the resistance between
terminals.
Circuit tester indication:
25-30 02 .-
2. Check to be sure that the valve

opens or closes by blowing air through
port on actuator side.

Battery (12V)

1 Actuator side
" 2 Servo valve side
3 Atmosphere side

(1) Normal condition.

Check ports Air flow
D-@
D-® Yes
@

{2) 12V direct current is applied be-
tween terminals.

Check ports Air flow
®-®@ Yes
®-®

: No
@-®

SOLENOID VALVE

Location
Refer to page EL-99.- ™~ -

Inspection
1., Measure the resistance between
terminals. oo
Circuit tester indication:
25-30Q
2. Check to be sure that output
vacuum of valve is proper: -

This check should be performed
with the valve installed on car.

CAUTION: . -
With _servo valve connected to system,
do not apply current to servo valve. Be
sure to disconnect solenoid valve side
vacuum hose.

(1). Disconnect solenoid valve side
vacuum hose at solenoid valve and
connect vacuum gauge.

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

(3) Apply 0.3A direct current be-
tween terminals. '

Using about 20§2-5W variable resis-
tor, adjust so that a current of 0.3A
will flow.

EL-101
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Automnatic Speed Controf Deviee (A.5.C.0.) “ELECTRICAL SYSTEM

S

Variable
resistor Ammeter

- “0.3A"
i o O

fanyE
AL

Vacuum gauge
7.3-11.3kPs
{55 - 85 mmHg,
2.17 - 3.35 inHg)

Battery

2zv e

Solenoid valve
side

To intake
=

Servo valve

BE730D
SPEED SENSOR MAIN SWITCH
(Lead switch type) S
l“',",’_'.’“."". : B light with-an ohmrmeter in accordance
Location Test continuity through switch or with the following chart.
The speed sensor is built into the - :
speedometer.
: 3

oyl (==

o |
\® .. | .  seLaze

inspection

Inspection must be made with
speed sensor installed to speedometer.

“Tarhing speedometer -dlowly” by

hand, test continuity of speed sensor . . :
circuit ) o Switch position |
L L . ) Normal ON OFF
Continuity exists two times Check terminal
atum . ..,....... .., 0OXK.
®-® No Yes No
Speed sensor @ - No Yes No
@-® Yes Yes No
®-@® Yes | - -
®-@ Yes - —
. ® - @D Yes -  ‘_-- s -
) - : . Yes: Continuity should exist.
SELa21 No: Continuity should not exist.

EL:102
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ELECTRICAL SYSTEM — Automatic Speed Control Device (A.S.C.D.}

SET SWITCH Adjustment Inspection
fi ion.
Inspection | Refer to MA section
Test continuity through switch '
with an ohmmeter. @,
S
A.S.C.D. RELAY
Location
®— |
The A.S.C.D. relay is located on _ﬂ
the relay bracket. Refer to page EL- @——ﬂ ®
105, L i
NORMAL [ PUSH
NOPSTION| SWITCH : ®
11 . 0 INHIBITOR RELAY -
2 o) (For A.S.C.D.) p—
SELA425 @ o o 3
Location ® | ®
The inhibitor relay is located on ® I
the relay bracket. Refer to page EL-
105: SEL433

STOP SWITCH

Inspection . ;
. o oh < 12V direct current is
Test continuity through switc Check terminals Normal condition applied between terminals
with an chmmeter. () and (&
® - ® Yes -
® - -® Yes ' No
®.® No Yes

NORMAL

.. PUSH
"05”{3“ PLUNGER

AY

M) | =

o
0

SEL431

Adjustment

Adjustment of the stop switch is
the same as the stop lamp switch.
Refer to MA section.

STOP LAMP SWITCH

Inspection
Refer to page EL-50.

Downloaded from www.Manualslib.com.menugls search engine

Yes: Continuity should exist.
No: Continuity should not exist.

A.S.C.D. CONTROLLER
(IC built-in)

Location

The controller is located on the left
dash side panel. Refer to page EL-104.

Inspection

Controller must not be checked as a
single part. Check controller for opera-
tion as a system, referring to Diag-
nosis.

CAUTION:

Do not touch the circuit tester probe
to sny unnecessary terminal on con-
troller. Doing so could cause damage
to controller. :

a. Handle controller carefully to avoid
damage.

b. Keep controller away from electric
noise source to prevent AS.C.D.
system from malfunctioning and 1C
circuit, etc. from being degraded.

EL-103
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Electrics! Unit Location - ELECTRICAL -SYSTEM

ELECTRICAL UNIT LOCATION

Interior lamp timer \
]

Hazard flasher unit “Ignition and

accessory

Stop switch

Stop tamp

&)
L 7
switch\‘ e

SEL432

EL-104 ST e
LR et
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ELECTRICAL SYSTEM - Electrical Unit Location

Air conditioner relay

Magnet valve (Air con.)

Fuel pump relay-1
A.S5.CD. relay

Fuel pui’np
relay-2 7

Bulb check relay

Intermittent wiper
amplifier

Hatchback
\\--_Tail and stop lamp sensor

Tail and stop-lamp sensor
: -

EL-105
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Wiring Harness — ELECTRICAL SYSTEM

WIRING HAHNESS - EE

CABLE COLORS

Cable colors are generally used as
shown in the following table.

Circuit system ~ Base color
Starting and igrﬁtion sttem (Blfck)
Chargngsysem i)
Lighting system (Rlzd)
Signal system (Grfen)
Instrument system (Yeﬁow)
Others (Blue), (Brlt;;vllalr): %Eight green)
Grounding system | (Blfck)

HARNESS LAYOUT

For easy identification, connectors indicated in the system wiring diagram have the same numbers as those used in the har-
ness layout-schematic.’ C ‘ ‘ :

@

|
B B
I i

@ | @ D

Wiring diagram Main harness Instrument harness
SEL461 SEL462

EL-106
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ELECTRICAL SYSTEM — wiring Hérness

SCHEMATIC

ELS107
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Wiring Harness — ELECTRICAL SYSTEM_

Engine compartment side

MAIN HARNESS -

5
¥

SEL456

/
\
/
i A AB[A1° DSV | (GED
mourey [47 oL @D soymdure Jadim JUSHIMINU] ¢ @
ynnp joudoyy : G5 1osuas dWHpRY : GED
youams amisard Mo : % -Aqer dund jonyg : @D
101qQIRIq .
Sdom - Aepar [4q
Iuspuo)) ”,@ . I0TUAS myses PlAMspUly | @D “H o die) Hymu apig %
(sjapoiw erUIORE) 10} T 1103 noz__:.w— : @D : I0}0UI I9USTA POTYSPULY @D woy : Ged
1 :3“”% : @D T I0%U9S JOJEIPERY : G "H g dwiey uoneUjqUIoo U0l : (M)
(siopow BYUIONIE) Jog) Y30[q JEUTLR, : ® (a'D'SV) Mlea oalag : GED yuses dpog : G (nQ) "Hy dwepedy : GO
YojL/es [9A3] pINYJ axeIg : @ 1esuapuo) : @I 108u9s Aned 1 @D (uup) ‘gy dwepesy : (R
Todim prefusputy D I9YIWSUR) [RULIAY ] © GAoD Nur ajqisng : GEd “H dwe] UopeuqoD Juor : (AD
10101 JaYFEM MOPUIM TR0y  @ED 10)BUISY : (ED 1-Aepa1 dund fang @ @ED woy : (W)
CaoTd) T ON MR e euley P @ ol : @ Avlo1 Io1qmuy : @@D “H-T due] 910w APIS ¢ (RO
A1 BUOHIpUO> IV : 6B DL @ Aro1 wol : @D Q) T durepeay : @
(@IS VI AIBA IRAIY  GED @Ol @ Aeor %ooyo qIug :© G (aauup) "H] SWEPRH : RD

EL-108 .,
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ELECTRICAL:SYSTEM — Wiring Harness

_ T oINS umopyaLy
\5@5 durey doyg -
. youmse dmg

U211m8 Futurem A3y
YIRAE 13 "ESV ;
Yoy eudis wing, -
yoms Supydry

20003060

Yolms 1odim pPIEpULY
yoHms Jadim PRIUSPUIY
Yoilms uonrufy :

[2]1M8 pIRZRY

Yaalms wew “q'y’§V ¢
‘H'Y YoImms JOIII J00( :

8eee80

"HT Y21las 101w Ioo(g ;
Wun Jayse(y eudis umy :
nun Iayseyy prezey :
$SauIey 1Jq ol :
BRONUeY "qQ' Sy ¢
ROJUOd *T'YS'V :
‘H"1 8%duJey 100p o :
[sued [0IIUCD 19JRA[ :
$$3UIEY J[OSUOD O], :
(1/v) dwsj Jo1B01pU] :

TRIIEY

252000000

1729 182§ :
yams ayeIq Suryleg :
oD @ - @ oL
(M) @ - @ oL :
(enig) @D oy :

cpug) @ oy :

(u9) (D of :

(Guup) @ °L ¢

JIun JPUCIHPUOD Y :

UYoims owIay ] ¢

I0j0UW I3EIY :

¥20[q 3snyg :

“H'Y $seuIRy I0Op O, :

13U} 3[9q 18Ig :

Aeya1 A10s83000 pue uonIudy
(3aeg) Aejar A10ssad08 pue uoudy
ssaurey dwey IOl O,

wryo Juruiey

SEL457

@@

0600038030800000
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Wiring Harness — ELECTRICAL SYSTEM

INSTRUMENT HARNESS

y illumination
amning display amplifier

lo

ette lighter

e box lamp

&% 1(Black}

€9 '(Blue)

tra

ulti warning indicator
wer antenna switch

& (Green)
G (White)

- -
325533 8ecce

SEL4BS

EL-110
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RELECTRICAL::SYSTEM — Wiring Harness

BODY HARNESS

Hatchback

(wpaez) 19830)ep oy : 0D
1010t Jadim TRIY. 1 (BF)
I93%059p M9y 1D

@ oL :®

@l W

(ssouley 100p NORY)

e Apog :

" 1un 93nes yuw eny :
- siourey dumd yanj o, :
‘H"T yonms 10oq :
“HT 9yeads may
dwre] Juounredusos oFeddn :
"H'T dure] ;yrewW opIg. :
TUUHUR 10404

“g1 dwe) dn-yoeq -

*HT dure] voneuqwos eIy :

2668008R08

. 5
‘

*H*1 duwre] uoyBUIqIOD TEIY
"H1 dwe] 3swa0ry

‘H*y dure} dn-xoeg :

“H g dure] ssusory :

‘H™d dure] uoneulqiuoo reay :
*H"Y dure| UOHBUIqUIOD JRIY
"H ¥ dure| JoxIsw apig :
Iosuas dwey dojs pue ey :
1osu9s durey dois pus e :
"H'Y Iayeads reay
asel :

(anolr :

“H'H U93Ms Joo(] :
(Eg) @Y of ¢

(Guum) @ oL :

SEL459

SCCIOEIOCCICIEEETE)

EL-111
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Wiing Hornés ~ ELECTRICAL . SYSTEM

Hardtop

Door switch L.H:
: To fuel pump harness

": Power antenna

Back-up lamp L.H.
: Rear combination lamp L.H.
Side marker lamp L.H

: Back-up lamp R.H.
+ Licenss lamp L.H.

&D
ary
@ :
@D
D]

=

] "4

5 BE.%
: oEiZf
- o o ., B
% TE EEEEEE ST
T2 x5 E2 89w
== @ 89 %
8§ w aa—8 ™y
=s§§uezoon-ega
Em: 'ﬁ0+-'.'.'=§‘°o 85
SR LR ER RN
@@ SbySgegS R
cof 3353383553 ¢
L]
FRAXERE N @R E 8L

9659898909988
EL-112
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ELECTRICAL SYSTEM — Wiring Harness

ENGINE ROOM HARNESS NO.2

@D : Kickdown switch (A/T)

@ : Inhibitor switch (A/T) =

(G0 : Inhibitor switch (A/T) .

(@ : Reverse lamp switch (M/T) . = ‘ I

GE) : Starter motor g ST /
(% : Qil pressure sending unit

@D : To @ =

@ : To @

(D : To @&

SEL460

EL-113
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m
INCH TO METRIC CONVERSION TABLE METRIC TO INCH CONVERSION TABLE
(Rounded-off for automotive use) (Rounded-off for automotive use)

- -- inches— - mm inches - mm mm inches mm inches
.100 2.54 610 16.49 1 0394 51 2.008
110 2.79 620 15.75 2 079 52 2.047
120 3.06 .630 16.00 3 J18 53 2.087
.130 3.30 640 16.26 -4 157 54 2.126
140 3.56 650 16.51 5 197 55 2.165
150 3.81 660 16.76 6 236 56 2.205
160 - 406 670 17.02 7 276 57 2.244
170 4.32 680 17.27 8 315 58 2.283
.180 457 690 17.53 9 354 - 53 2.323
.190 4383 . .700 17.78 10 .394 60 2.362
.200 5.08 710 18.03 11 433 61 2.402
210 5.33 720 18.29 12 472 62 2.441
220 6.59 730 18.54 13 512 63 2.480
230~ 5.84 740 18.80 14 .551 64 2.520
240 6.10 750 19.05 15 .591 65 2.559
-:250 - B6.35 760 19.30 16 630 66 2.598
260 6.60 770 19.56 17 669 67 2.638
270 6.86 780 19.81 18 709 68 2.677
280 7.11 790 20.07 19 748 69 2717
290 7.37 800 20.32 20 787 . 70 2756
300 _ 762 810 20.67 21 827 71 2.795
310 7.87 820 20.83 22 866 72 2.835
320 813 830 21.08 .23 . ..906 73 2.874
330 g.38 840 21.34 24 945 74 2913
340 . 8.64 850 21.59 25 984 75 2953
350 " | 8.89 - 860 21.84 26 1.024 76 2.992
.360 214 870 22.10 27 1.063 77 3.031
370 240 880 22.35 28 1.102 ‘78 3.071
380 " 965 .890 22.61 29 1.142 79 . 3.110
390 9901 900 ~ 22.86 30 1.181 80 3.150

. 400 . 10.16 910 23.11 31 1.220 81 3.189
410 10.41 920 23.37 32 1.260 82 3.228
420 10,67 930 23.62 33 1.299 83 3.268
430 1092 . 940 23.88 34 1.339 84 3.307
440 |.-- 1118 950 24.11 35 1378 85 3.346
450 |- 1143 - 960 24.38 36 1417 86 3.386

460 11.68 970 24.64 37 1457 _ a7 3425
470 11.94 980 24.89 38 1.496 88 3.465
480 12.19 990 25.15 39 1.535 89 3.504
490 12.45 1.000 25.40 40 1.575 90 3.543
.500 12.70 2.000 50.80 41 1614 g1 3.583
510 12.95 3.000 76.20 42 1.654 92 3.622
.520 13.21 4.000 101.60 43 1.693 93 3.661
530 1346 5.000 127.00 a4 1.732 94 3.701
.540 13.72 6.000 152.40 45 1.772 95 3.740
.550 1397 7.000 177.80 46 1.811 96 3.780
560 14.22 8.000 203.20 47 1.850 97 3.819
.570 14.48 9000 228.60 48 1.890 o8 3.858
.580 14.73 10.000 254.00 49 1.929 ag 3.898
590 1499 20.000 508.00 50 1.969 100 3.937
600 15.24
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ENGIN;: TUNE up DATA —

CLUTCH PEDAL

EXPORT  SERVICE DEPARTMENT
NISSAN MOTOR CO.,LTD.

17-1, Ginza 6-Chome, Chuo-ku, Tokyo 104, Japan

Printed in Japan

E

N  Unlt famdin}
L r:.u.rm ‘ i 'us:“c'i o ‘ H-'n ’ 168 174 (8.61- 6.85)
: - Free play T — Ti-staod. g
Firing order 1-34.2
e . T 700 £100 . v _ -
AT T00 £100 {in "D position} LTt - -
- - - s L
= 5 — WHEEL ALIGNMENT, (Unladen)
. (dwgrve B.T.D.C. 31 icdle tpeed) e N : f o LI
“C0" % ut idls (No ai} % | nprosezond 13110 Cotar - ey PEPTO
= = Towin R . 0 210-0.08
Dash pot Touch speed o 1,500 N . o
Valve choarmncy (Hot) [ Intake 0,30 {0.012} ——r degree 0 - 17 {Ow both sides
mm {in) | Extimm 0.30 {0.0t2) Turmring angle
> : . Tou-out - turms linside/Outic) war
Driva belt deflucthon - - - - .
[Applind pressed fors  mm {in) 8-12{0.31- 047} Iresiche #om .
"] 9mN f10km 220001 Qutride - :
Andistor cap rlivf preouie ’ 5109, 10} *10 Tektul of Fusl, raddistor coolant and engine oil Tull. Spare tire, jack, hand tools, mats in
&Py (kgfem?, psi} o designad podhiion,
Cooling system ferkage tetting T{LE, 1
presore 1 kPa {kg/em?, pai} 157418 2
C Sta 1,177 120, 171)/350
e w3 0, s2a%0 FRONT WHEEL BEARING NN
H#-muﬂ-mmn-—\) Lexs than 30 Tightening torcue N-m Uogm, b} 5-29(25-30,19-22
. 1 Retam anghe degren'y |- ot
Srakphy  Tym| £ BMSES ] errses .
Gep ™ mm tin) 0.8 6 (0.031-0,035)
Battury L4
= sz i WHEEL AND TIRE _
Capatity V-AH 12-&80 12-65 . T135/70018
Full dw'ngq:niﬁ:mw 128 128 Tire tize 185/TER 14 {T-type tpere tire}
Davrbuiiar . Inflation presure = pal {kPy) « 726070 %012}
Yecurum advanca o T 59 Whea! nut tightening torque -1 3 ‘
{Manimum distribmitor o - 753 f : 78-98 (8- 10,58 .72 .
dvgean/distributor - 10°7/33.3 (250, 9.84) (250, 3.4} “ Nom thpm, fosb) : . -
kPa tmmHg, inHgll ) LA e . *z Tire presmure should be checksd when [tirss are COLD. :
Cantritugal sdvance " . B*h.500 S
[Maxirrim distributor | r:: 5°n.1fn : #* /1,600
degren/dirtritestoe rpm] | *
| T e " o o REFILL CAPACITIES NN
1 Fust bos clame 10.18 0.10.0.15 X Unit Liter US messure
Cylinder hand 63-78 70-80 51-58 Tardion ) [T
Rocket cover bolt 7.6-98 68-1.0 58.7.7 Fuel vk Hath bk ® S
Manifold boft snd munt 16-2 16-21 12.15 Pttt a5 W
Without heuter &8 *1M gt
. . With ol firth, a1 “yBqt
e ol Without ol fitter a9 - g
BRAKE I i =
T AT 55 £ q
Uris:_men Gl Diffarentisl eartint 11 238 pt
Disc braks Eront (NZ2) | Rea tANIZH] P " om Py
Pad minimum lhiclfrun 2.0 (0.07%) staering ryriem 12 1M
. Rotor repair limit - " - 28 2178
Aunout . Lets than 0.12 (0.0047} | Lexs then 0.15 0.0069) Windshistd washsr rank kA
Paralisbiem ' : Flear window wishir tank 1.0 R T
ph T tid et Len than 0,07 {0.0028) _ A corchaenien Compramcr o8, 70t e
remtes direction z
Minimum thickness 10.5 (0.413) 1 4610.239) syram Fatrigerant 09-1.1ky 20.241b
¥
* = »
’ \

Issued: February 1986 (020200)
Publication No. SMOE-S110UD


http://www.manualslib.com/

