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IN-2 INTRODUCTION — How to Use This Manual

HOW TO USE THIS MANUAL

To assist in finding your way through the manual, the Section
Title and major heading are given at the top of every page.

An INDEX is provided on the first page of each section to guide
you to the item to be repaired.,

At the beginning of each section, PRECAUTIONS are given that
pertain to a/f repair operations contained in that section. Read
these precautions before starting any repair task.

TROUBLESHOOTING tables are included for each system to
help vou diagnose the systermn problem and find the cause. The
repair for each possible cause is referenced in the remedy
column to quickly lead you to the solution.

REPAIR PROCEDURES

Most repair operations begin with an overview illustration, It
identifies the components and shows how the parts fit together,

Example:

Clutch Member RH
Clutch Member LH

Thrust Washer No, 1 ———
Thrust Washer Mo, 2

Cluteh Member Thrust Washer //- i
|
I

Clutch Member Spring

. . |Clutch Member
_ Side Bearind | Theygt Washer Adjusting Washer
_ 5 Thrust Washer No, 2

% [650 47641 |

Case Cower

Ring Gear

Differential Case

845 (71, 87)

Lkg-em (ft-ib, N-m)| : Specified torque
& MNon-reusable part
W FPrecoated part

el




INTRODUCTION — How to Use This Manual IN-3

Photograph or lustration:
what to do and where

The procedures are presented in a step-by-step format:

® The photo or illustration shows whar to do and where to do
it.

* The task heading tells what to do.

* The detailed text tells how to perform the task and gives
other information such as specifications and warnings.

Example: _~Task heading: what fo do

-~
21, CHECK PISTON STROKE OF OVERDRIVE BRAKE

[g)] Place S5T and &8 dial indicator onto the overdrive
brake piston as shown in the figure,

S5T 09350-30020 (09350-06120)

Set part No. Compaonent part No.
_~ Detail text: how to do it

{b) Measure the stroke applying and releasing the com-
pressed air (4 — 8 kg/em?, 57 — 114 psi or 392 — 786
kPa) as shown in the figure.

Piston stroke: 1.40 — 1.3'_? mm {0.0551 — 0.0669 in.)

-

"~ Specification

This format provides the experienced technician with a FAST
TRACK to the information needed. The upper case task head-
ing can be read at a glance and only when necessary, the text
below it provides detailed information. Important specifica-
tions and warnings always stand out in bold type.

REFERENCES

References have been kept to a minimum. However, when they
are required youw are given the page to go to.

SPECIFICATIONS

Specifications are presented in bold type throughout the text
in the applicable step. You never have to leave the procedure
to look up your specs. All specifications are also found in
Appendex A, specifications, for quick reference,

WARNINGS, CAUTIONS, NOTES:

* WARNINGS are presented in bold type, and indicate there is
a possibility of injury to you or other people.

e CAUTIONS are also presented in bold type, and indicate
the possibility of damage to the components being repaired.

* NOTES are separated from the text but do not appear in
bold, They provide additional information to help you
efficiently perform the repair.



IN-4 INTRODUCTION = Identification Information, General Repair Instructions

IDENTIFICATION INFORMATION
VEHICLE IDENTIFICATION NUMBER

The vehicle identification number is stamped on the cowl panel
of the engine compartment. This number is also stamped on top
of the instrument panel and the driver's door post.

ENGINE SERIAL NUMBER

The engine serial number is stamped on the right side of the
cylinder block.

GENERAL REPAIR INSTRUCTIONS

1.

2.

Use fender seat and floor covers to keep the vehicle clean
and prevent damage.

During disassembly, keep parts in order to facilitate re-
assembly.

Observe the following:

{al

(b)

(c)

{d}

(e}

(f)

Before performing electrical work, disconnect the
nagative from the battery terminal.

If it is necessary to disconnect the battery for inspec.
tion or repair, always disconnect the cable from the
negative (—) terminal which is grounded to the
vehicle body.

To prevent damage to the battery terminal post,
loosen the terminal nut and raise the cable straight
up without twisting it or prying it,

Clean the battery terminal posts and cable terminals
with a shop rag. Do not scrape them with a file or
other adrasive object.

Install the cable terminal to the battery post with
the nut loose, and tighten the nut after installation,
Do not use a hammer to tap the terminal onto the
post.

Be sure the cowver for the positive (+) terminal s
properly in place.

Check hose and wiring connectors to make sure that they
are secure and correct.
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INTRODUCTION — General Repair Instructions

Faind

12. Observe the following precautions to avoid damage to the
parts:

13.

{a)
(b}

{c)

{d)

(e)

(f)

To disconnect vacuum hoses, pull on the end, not the
middle of the hose.

To pull apart electrical connectors, pull on the con-
nector itself, not the wires.

Be careful not to drop electrical components, such as
sensors or relays. If they are dropped on a hard floor,
they should be replaced and not reused.

When steam cleaning an engine, protect the dis-
tributor, coil, air filter, carburetor intake, air pump
and VCV from water.

Never use an impact wrench to remowve or install
thermo switches or thermo sensors.

When checking continuity at the wire connector,
insert the tester probe carefully to prevent terminals
from bending.

When using a vacuum gauge, never force the hose
onto a connector that is toc large. Use a step-down
adapter instead. Once the hose has been stretched, it
may leak.

Tag hoses before disconnecting them:

(a)

{b)

When disconnecting vacuum hoses, use tags to identi-
fy how they should be reconnected.

After completing a job, double check that the
vacuum hoses are properly connected. A label under
the hood shows the proper layout.

.

Tl ol Lt et 1




IN-8 INTRODUCTION — Vehicle Lift and Support Locations

VEHICLE LIFT AND SUPPORT LOCATIONS

Searm Motches

JACK POSITION- - &
Front s Center of crossmember
Rear . Center of rear axle housing

PANTOGRAPH JACK POSITION

SUPPORT POSITION
Safety stand o

\
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ABBREVIATIONS USED IN THIS MANUAL

AfC
ALR
AT, ATM
ATF

SED

TCCS

s
VSV
wif
w/o

Air Conditioner

Automatic Locking Retractor
Automatic Transmission
Automatic Transmission Fluid
Owverdrive Brake

No. 1 Brake

No. 2 Brake

Mo, 3 Brake

Bottom Dead Center

Before Top Dead Center
Bimetal Vacuum Switching Valve
Overdrive Direct Clutch

Frant Clutch

Rear Clutch

Circuit Breaker

Double Over Head Cam

Dash Pot

Double Vacuum Valve
Electronic Controlled Transmission
Electronic Controlled Unit
Electronic Fuel Injection
Exhaust Gas Recirculation
Emergency Locking Retractor
Evaporator Pressure Regulator
Electronic Spark Advance
Electronic Tuning Radio
Evaporative (Emission Control)
Exhaust {manifold, valve)
Except

Front Left

Frant Right

Ignition

Intake {manifold, valve)
Independent Rear Suspension
Idle Speed Contral

Left-hand

Left-hand Drive

Limited Slip Differential
Multipurpose

Manual Transmission
Overdrive

Oiption

Oversize o
Positive Crankcase Ventilation
Power Steering

Right-hand

Rear Left

Rear Right

Sedan

Special Service Materials
Special Service Toals
Standard

Switch

Tarque Converter

Toyota Computer Controlled System
Top Dead Center

Three-Way Catalyst

Undersize

Vacuum Switching Valve
With

Without



MAINTENANCE

MAINTENANCE SCHEDULE ........00000000.. MA-2
MAINTENANCE OPERATIONS .......... vieess MAS
GENERAL MAINTENANCE ...............cvne MA-12
GENERAL NOTES:

« Every service item in the periodic maintenance list must be
performed,

« Failure to do even one item can cause the engine to run poorly
and increase exhaust emissions.



MA.-2 MAINTENANCE — Maintenance Schedule

MAINTENANCE SCHEDULE

Maintenance operations: A= Check and/or adjust if necessary;
R = Replace, change or lubricate;
I = Inspect and correct or replace if necessary

NORMAL CONDITION SCHEDULE

T Maintenance servi i
|\ IE&#;:;;IF!:::LM“ or months, | (96,000 km) ﬁ?“ﬁﬂ;ﬂ'ﬁ;ﬂ m?'““
whichever comes first) ___Ttg_nllll shown in Hd‘lul‘_r'himtaninm schedule, See pe
System | |\ ) Miles x 1,000 |10 |20 [30 [ 40 [ 50 | (itorn No
\ b
Maintenance items \ om x 1,000 16 | 32 | 48 | 64 | 80
] Months 12 | 24 | 36 | 48 | B0
ENGINE | Drive belts(") o I MA-4 (item 2}
Engine oil and oil filter* ) R R R R R MA-5 htarnﬁ]_
Engine coolanti) - MAE (item 7)
_ Exhaust pipes and mountings - i MA-G litem 11)
FUEL | Airfilte* ' | R MA-5 (item 4)
Fuel line and connections ' o o MA6 {item 10) |

_Fuu-l filler cap glrsk&

_IGNITION| Spark plugs (Platinum tipped)
EVAP Charcoal canister
BRAKES | Brake lining and drums

Brake pads and discs (Front and rear)

| Brake line pipes and hoses T
CHASSIS [Steering linkage

Ball iuinﬁ and dust covers 1

Ma-6 (item 9)
MA-5 {item 3) |
MAG (item 8) |
MA-E [item 14)
" MA-7 (item 13)
MA-7 (item 12) |
MA-B (item 15

MAD [item 17)

- - -—--—':n:l:r-:n—:u:n-ﬁlﬁﬁ

Automatic transmission, manual t;a-nﬂsmi::im, MA-D (item 18}
differantial [ex, L5D) and steering gear housing oil** I I MA-8 [itern 16)
Limited slip diff;ureniial (LSO} ail . ' | R MA-D (itern 19}
Front and rear (IRS only) wheel bearings grease (a1 | R/ " MA-10 {item 21)
Bolts and nuts on chassis and body T 1 I | MA1 (item 22)

Maintenance services indicated by a star (%) is required under the terms of the Emission Contral Systems Warranty, See
Dwner's Guide for complete warranty information,

MOTE:
(1] After 60,000 miles (96,000 km} or 72 months, inspect every 10,000 miles (16,000 km] or 12 months,

(2] After 60,000 miles (96,000 km} or 72 months, replace every 30,000 miles (48,000 km] or 36 months.
(3] Inspect the steering gear housing for oil leakage only,
{4)  Change every 40,000 miles (64,000 km) or 48 months.



Ww-- - _qm
MAINTENANCE — Maintenance Schedule MA-3

Follow the severe condition schedule if vehicle is operated mainly under one or more of the following severe conditions:

® Towing a trailer, using & camper or car top carrier.

® QOperating on dusty, rough, muddy or sait spread roads.

® Hepeat short trips less than 5 miles (8 km) and outside temperatures remain below freezing
® Extensive idling such as police, taxi or door-to-door delivery use.

SEVERE CONDITION SCHEDULE
s Maintenan beyond 60,000 miles
o oo vending or months, | (96,000 k) shouid be performed at the same
whichever comes first) ' intervals shown in each maintenance schedule, See page
System Miles x 1,000 |5 hofiskolzskopskojssbopsfeo|  litem No.
Maintanance itams \ Km x 1,000 |8 [18/24132}00148]56/64[7280
Months 6 [12/18[24[30 3642 (4854160 6672
Engine Timing belt (1R MA-4 (item 1)
Drive baltst2) | 1 | MA4 (item 2|
Engine oil and oil filter* RIR|RR|RIR|A|R |R|A|R|R | MA-5 (item B)
Engine coolantl3) R | MA.S (item 7)
Exhaust pipes and mountings 1 | I I | MA-G litem 11}
FUEL Air filter ) tinfefedririnfejefe|n (R MAS (item 4 ar 6)
Fuel line and connections | I | MAG (item 10)
Fuel filler cap gasket R | MA (item 9]
IGNITION | Spark plugs (Platinum tipped) R | MAS litem 3)
EVAP | Charcoal canister | | MAG (item B)
BRAKES | Brake linings and drums [ 1 1 [ | I | MA-8 (item 14)
Brake pads and discs {Front and rear) I [ I [ I | | MA-T {item 13}
Brake line pipes and hoses " 1 I I | MA-7 (item 12}
CHASSIS | Steering linkage [ | | | i | | MA-B (item 15)
Ball joints and dust covers I I | | | I | MA-9 {itam 17)
Automatic transmission, manual transmission, MA-9 {item 19)
differential and stesring gear housing oil [ R R R | MA-10 {item 20}
MA-8 {item 16)
Front and rear (IRS only) wheel bearings greass!®) R MA-10 (item 21)
Bolts and nuts on chassis and body!™ i I 1 [ I I | MA-11 [item 22)

Maintenance services indicated by a star (%) is required under the terms of the Emission Contral Systems Warranty. See
Owner's Guide for complete warranty information.

NOTE:

{1} For the vehicles frequently idled for extensive periods and/or driven for long distance at low speeds such as taxi, police
and door-to-door delivery, it is recommended to change at 60,000 miles {98,000 km).

(2)  After 60,000 miles (96,000 km) or 72 months, inspect every 10,000 miles (16,000 km) or 12 months.

(3)  After 60,000 miles (96,000 km) or 72 months, replace every 30,000 miles (48,000 km) or 36 months.

{4) Applicable when operating mainly on dusty roads. 1f not, follow the normal condition schedule,

i6) Inspect the steering gear housing for oil leakage onkby.

{6} Change avery 40,000 miles (64 000 km] or 48 months,

{7} Applicable when operating mainly on rough and/or muddy roads. If not, follow the normal condition schedule.



MA-4 MAINTENANCE — Maintenance Operations

MAINTENANCE OPERATIONS

ENGINE
Cold Engine Operations
1. REPLACE TIMING BELT

(a} Remove the timing belt.
(See pages EM-11 to 13)

(b} Install the timing belt.
(See pages EM-15 to 17)

2. INSPECT V-RIBBED TYPE DRIVE BELT
(ALTERNATOR) AND CONVENTIONAL TYPE
DRIVE BELTS (PS PUMP AND A/C COMPRESSOR)

(a) Visually check the belt for separation of the adhesive
rubber above and below the core, core separation
from the belt side, severed core, separation of the rib
from the adhesive rubber, cracking or separation of
the ribs, torn or worn ribs or cracks in the inner
ridges of the ribs. Conventional type only: Check
that the belt does not touch the bottom of the pulley

CRI0 B CHOD0A

groove.
If necessary, replace the drive belt.
EF&}:-"HIM nderiso Borroughs (b} Using a beit tension gauge, check the drive belt
[ tension.
— ! Belt tension gauge:
L Nippondenso BTG-20 (956506-00020) or
Borroughs Mo. BT-33-73F
= Drive belt tension:
f— \ V-ribbed type Used belt 135+ 201b
v New belt 170t 101b
§00003 BE0004 B! Conventional type Used belt 80z 201Ib

New belt 125z 261b
If necessary, adjust the drive belt tension.

NOTE:

¢ “New belt” refers to a belt which has been used less
than 5 minutes on a running engine.

o “Used belt"” refers to a belt which has been used on a
running engine for 5 minutes or more,

e After replacing the drive belt, check that it fits properly
in the ribbed grooves, especially in the places difficult

CORRECT WRONG WRONG 10 52,
¢ After installing a new belt, run the engine for about 5
G- minutes and then recheck the tension,

CORRECT WRONG

Clearance




MAINTENANCE — Maintenance Operations

MA-5

WRONG

CORRECT

MLALY BB

B0 7

Drain Cock

Drain Cock

A D

3.

REPLACE SPARK PLUGS (PLATINUM TIPPED)

{a) Disconnect the spark plug wires at the boot,
DO NOT puil on the wires.

(b} Remove the spark plugs.

le) Check the gap on the new plugs.
Gap: 1.1 mm (0.043 in.)
Recommended spark plugs:

ND  PI16R
NGK BPRSEP11

NOTE: If adjusting the gap of a new plug, bend only the
base of the ground electrode. Do not touch the tip. Never
attempt to adjust the gap on a used plug,

INSPECT AIR FILTER

(a) Visually check that the air cleaner element is not ex-
» Cessively dirty, damaged or oily.

(b} Clean the element with compressed air.

First blow from the back side thoroughly. Then blow
off the front side of the element.

REPLACE AIR FILTER
Replace the air cleaner element with 2 new one.

REPLACE ENGINE OIL AND OIL FILTER
{See page LU-3)

Engine oil grada:
API grade SF or SF/CC, multigrade viscosity and fuel-
sfficient oil

Engine oil capacity (Drain and refill with oil filter change):
5.1 liters (5.4 US qts, 4.5 Imp. qts)

REPLACE ENGINE COOLANT

{a) Drain the coolant from the radiator and engine drain
cocks. (Engine drain is at right rear of engine block.)

{b] Close the drain cocks.

(e} Fill system with coolant.

Coolant capacity (w/ heater or air conditioner):
M/T 8.0 liters (8.5 US gts, 7.0 Imp. qts)
AIT 7.9 liters (8.3 US qgts, 7.0 Imp. qts)

Use a good brand of ethylene-glycol base coolant, mixed
according to the manufacturer’s instructions,
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MAINTENANCE — Maintenance Operations

Air should flow through freely and
no charcoal should come out.

MATCEY

8.

10.

1.

INSPECT CHARCOAL CANISTER

(a) Disconnect the hoses to the charcoal canister located
near the rear exhaust manifold. Label the hoses for
correct installation.

(b} Plug pipe A with your finger and blow compressed
air {3 kg/cm?, 43 psi or 294 kPa) through pipe B (fuel
tank sidae).

& Check that air comes out of the bottom pipe C
without resistance.

o Check that no activated charcoal comes out.
If necessary, replace the charcoal canister,
NOTE: Do not attempt to wash the charcoal.
{c) Connect the hoses to the charcoal canister.

5,
LY
LY

REPLACE GASKET IN FUEL FILLER CAP AN

(a) Remove the old gasket (O-ring) from the fuel flller
,cap. Do not damage the cap.

(b) Innall the new gasket by hand.
(c) Inspect the cap for damage or cracks.
{d] Install the cap and check the torque limiter.

INSPECT FUEL LINES AND CONNECTIONS
{Sea page FI-57)

Visually inspect the fuel lines for cracks, leakage, loose
connections, deformation or tank band looseness.

INSPECT EXHAUST PIPES AND MOUNTINGS

Visually inspect the pipes, hangers, and connections for
severe corrosion, leaks or damage.
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MAINTENANCE — Maintenance Qperations MA-7

MAADT &8

Pad Wear
Indicatar

BRAKES

12.

13.

INSPECT BRAKE LINE PIPES AND HOSES

NOTE: Inspect in a well lighted area. Inspect the entire
circumference and length of the brake hoses using a mir-
ror as required. Turn the front wheels fully right or left be-
fore inspecting the front brake.

{a) Check all brake lines and hoses for:

& Damage * Corrosion
& Wear * Leaks
« Deformation ¢ Bends
* Cracks * Twists
{b) Check all clamps for tightness and connections for
leakage.

{e} Check that the hoses and lines are clear of sharp
adges, moving parts and the exhaust system.

(d) Check that the lines installed in grommets, pass
through the center of the grommets.

INSPECT FRONT AND REAR BRAKE PADS AND

DISCS

(Front: See page BR-14, Rear; See page BR-20)

{a) Check the thickness of the disc brake pads and check
for irregular wear.

Minimum pad thickness: 3.0 mm (0.118 in.}

NOTE: If a squealing or scraping noise occurs from the
front or rear brakes during driving, check the pad wear in-
dicator. If there are traces of the indicator contacting the
disc rotor, the disc pad should be replaced.

{b) Check the disc for wear or runout,

Minimum disc thickness: .
Front 19.0 mm (0.748 in.)
Rear 17.0 mm {0.669 in.)

Maximum disc runout: 0.15 mm (0.0059 in.)
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ADOE T LTI

Fra_!p-lhr
-

OV i

bl 1]

14. INSPECT PARKING BRAKE LININGS AND DRUMS

(See page BR-26)

{a) Check the lining-to-drums contact condition and lin-
ing wear.

Minimum lining thickness: 1.0 mm (0.039 in.)

(b) Check the brake drums for scoring or wear.

Maximum drum inside diameter: 168 mm (6.61 in.)

(e} Clean the brake parts with a damp cloth,

NOTE: Do not use compressed air to clean the brake

parts.

(d) Bed down the parking brake shoes and drum. When
performing the road test in item 24, do the following:
# Drive the vehicle at about 30 mph (50 km/h) ona

safe, level and dry road,
* With the parking brake release button pushed in,
pull on the lever with 20 Ib (9 kg, B8 N) of force.
* Drive the vehicle for about 1/4 mile (400 meters)
in this condition.
#* Repeat this procedure 2 or 3 times. \
® Check parking brake lever travel,
If necessary, adjust the parking brake.
[ Y
CHASSIS
15. INSPECT STEERING LINKAGE

(a} Check that the steering wheel freeplay.

Maximum steering wheel freeplay: 30 mm {1.18 in.)
With the vehicle stopped and pointed straight ahead,
rock the steering wheel gently back and forth with
light finger pressure.

{b} Check the steering linkage for looseness and damage.
Check that:

* Tie rod ends s0 not have excessive play. ,
® Dust seals and boots are not damaged. |
* Boot clamps are not loose.

16. INSPECT STEERING GEAR HOUSING

Check the steering gear housing for oil leakage.
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17. INSPECT BALL JOINTS AND DUST COVERS
(a) Inspect the ball joints for excessive looseness,

# Jack up the front of the vehicle and place wooden
blocks with a height of 180 — 200 mm (7.09 —
7.87 in.) under the front tires.

o Lower the jack until there is about half a load on
the front coil springs. Place stands under the vehi-
cle for safety.

Max, Play: 2.5 mm

o Make sure the front wheels are in a straightfor-
e s .
e Mot 14 ward position, and block them with chocks.

# Lsing a lever, pry up the end of the lower arm, and
check the amount of play.

Maximum ball joint vertical play: 2.5 mm (0.098 in.)
|f excessive play is found, replace the ball joints.
(b) Inspect the dust cover for damage.

18. CHECK AUTOMATIC TRANSMISSION OR MANUAL
TRANSMISSION AND DIFFERENTIAL OIL

Visually check the automatic transmission or manual trans-
mission and differential for oil leakage.

If leakage is found, check for cause and repair.

19. REPLACE MANUAL TRANSMISSION AND
DIFFERENTIAL OIL

(a) Remove the drain plug and drain the oil.
(k) Reinstall the drain plug.

(¢} Add new oil until it begins to run out of the filler
hole.

Transmission oil —
Oil grade: API GL-4 or GL-5
Viscosity: SAE 75W-90 or 80W-80
e Capacity: 2.4 liters (25 US qgts, 2.1 Imp. qts)

Differential oil —
Oil grade: API GL-6 hypoid gear oil or for LSD oil
(LSD only)
Viscosity: Above —1B8°C (0°F) SAE 90
Below -—18°C (0°F) SAE 80W-90
or 80W
Capacity: 1.2 liters (1.3 US gts, 1.7 Imp. qts)

:- Drain Plug

A O




2
|3
s

MAINTENANCE — Maintenance Operations

SEE PAGES FA6 to 9

SEE PAGES RAS5to 11

20. REPLACE AUTOMATIC TRANSMISSION FLUID

21,

{a) Remove the drain plug and drain the fluid.
(b) Reinstall the drain plug securely.

{c) With the engine OFF, add new fluid through the dip-
stick tube,

Fluid: ATF DEXRONE® @I
Drain and refill capacity:
2.4 liters {2.5 US gqts, 2.1 Imp. qts)

Dry fill capacity:
6.5 liters (6.9 US qts, 5.7 Imp. qts)

{d} Start the engine and shift the selector into all posi-
tions from “P** through "“L", and then shift into "P",

(e} With the engine idling, check the fluid level.
Add fluid up to the "COOL" level on the dipstick.

CAUTION: Do not overfill.

REPACK FRONT AND REAR (IRS ONLY) WHEEL
BEARINGS

{a) Change the front wheel bearing grease.
{See pages FA-G to 9)

Grease grade: Multipurpose grease (NLGI No. 2} =

Front wheel bearing friction preload (while turning):
0—1,050g(0—231Ib,0—10N)
In addition to oil seal frictional force

(b} IRS Type Rear Axle

Change the rear wheel bearing grease.
(See pages RA-5t011)
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Frant Suspension

RO TE
AN B

22.

23,

TIGHTEN BOLTS AND NUTS ON CHASSIS AND
BODY

Tighten the following parts:
+ Front seat mountings bolts
Torque: 375 kg-cm (27 ft-lb, 37 N'm}

¢ Front suspension member-to-body mounting bolts and
nuts

Torque: 800 kg-cm (58 ft-lb, 78 N'm}

s Rear suspension member-to-body mounting bolts and
nuts

Torque: 1,200 kg-cm (87 ft-lb, 118 N-m)

e Strut bar bracket-to-body mounting bolts
Torque: 426 kg-cm (31 ft-lb, 42 N-m)

FINAL INSPECTION
{a} Check the operation of the body parts:

* Hood
Auxiliary catch operates properly
Hood locks securely when closed

+ Front doors .
Door locks operate properly
Doors close properly

= Lift back door
Door lock operates properly

* Seats _
Seat adjusts easily and locks securely at any posi-
tion
Front seat back locks securely at any paosition
Folding-down rear seat backs lock securely

(b} Road test

e Check the engine and chassis for abnormal noises.

» Check that the vehicle does not wander or pull to
one side

» Check that the brakes work properly and do not
drag.

. Pn:fgnrrn bedding down of the parking brake shoes
and drum. {See page MA-B)

(¢} Be sure to deliver a clean car and especially check:

Steering wheel
Shift lever knob
Al switch knobs
Door handles
Seats
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MAINTENANCE — General Maintenance

GENERAL MAINTENANCE

These are the maintenance and inspection items
which are considered to be the owner's résponsibil-
ity. They can be performed by the owner or he can
have them done at a service shop. These items
include those which should be checked on a daily
basis, those which, in most cases, do not require
(special) tools and those which are considered to
be reasonable for the owner to perform.

Items and procedures for general maintenance are
as follows.

OUTSIDE VEHICLE
1. TIRES
(sl Check the pressure with a gauge. |f nec-
essary, adjust.

(b} Check for cuts, damage or excessive wear.

2. WHEEL NUTS

When checking the tires, check the nuts for
looseness or for missing nuts. |f necessary,
tighten them,

3. TIRE ROTATION

It is recommended that tires be rotated every
7,500 miles (12,000 km).

4. WINDSHIELD WIPER BLADES

Check for wear or cracks whenever they do
not wipe clean. If necessary, replace,

5. FLUID LEAKS
{a} Check underneath for leaking fuel, oil,
water or other fluid.
(b) If you smell gasoline fumes or notice

any leak, have the cause found and cor-
rected.

6. DOORS AND ENGINE HOOD

{a} Check that all doors including the trunk
lid, back door and tailgate operate
smoothly, and that all latches lock
securaly.

{b) Check that the engine hood secondary
latch secures the hood from opening
when the primary latch is released.

INSIDE VEHICLE

7. LIGHTS

{a} Check that the headlights, stop lights,
taillights, turn signal lights, and other
lights are all working.

(b} Check the headlight aim.

10.

1.

12,

13.

14.

15.

16.

17.

WARNING LIGHTS AND BUZZERS
Check that all warning lights and buzzers
function properly.

HORN

Check that it is work ing.

WINDSHIELD GLASS
Check for scratches, pits or abrasions.

WINDSHIELD WIPER AND WASHER
{a) Check operation of the wipers and washer.
{b) Check that the wipers do not streak.

WINDSHIELD DEFROSTER

Check that air comes out from the defroster
outlet when operating the heater or air condi-
tioner,

REAR VIEW MIRROR
Check that it is mounted securely.

SUN VISORS

Check that they move freely and are mounted
securely.

STEERING WHEEL

Check that it has specified freeplay. Be alert
for changes in steering condition, such as hard
steering, excessive freeplay or strange noise.

SEATS

{al Check that all front seat controls such as
seat adjusters, seatback recliner, etc. op-
erate smoothly.

(b) Check that all latches lock securely in
any position,

{c} Check that the locks hold securely in
any latched position,

{d) Check that the head restraints move up

and down smoothly and that the locks
hold securely in any latched position.

(e} For folding-down rear seat backs, check
that the latches lock securely.

SEAT BELTS

{a} Check that the seat belt system such as
buckles, retractors and anchors operate
properly and smoothly.,

{b) Check that the belt webbing is not cut,
frayed, worn or damaged.
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18. ACCELERATOR PEDAL

20.

21.

zzl

23.

Check the pedal for smooth operation and
uneven pedal effort or catching.

CLUTCH PEDAL (See page CL-3)

Check the pedal for smooth operation.
Check that the pedal has the proper freeplay.

BRAKE PEDAL (See page BR-6)

{al Check the pedal for smooth operation.

(b} Check that the pedal has the proper re-
serve distance and freeplay.

ic] Check the brake booster function.

BRAKES

At a safe place, check that the brakes do not
pull to one side when applied.

PARKING BRAKE ({See page BR-8)

{a) Check that the lever has the proper
travel.

(b} On a safe incline, check that vehicle is
held securely with only the parking
brake applied.

AUTOMATIC TRANSMISSION “PARK"
MECHANISM

{a) Check the lock release button of the
selector lever for proper and smooth
operation.

{6) On & safe incline, check that vehicle is
held securely with the selector lever in
“P* position and all brakes released.

UNDER HOOD

24,

25.

26.

WINDSHIELD WASHER FLUID
Check that there is sufficient fluid in the tank.

ENGINE COOLANT LEVEL

Check that the coolant level is between the
“EULL" and “LOW" lines on the see-through

resenvoir.

RADIATOR AND HOSES

{a) Check that the front of the radiator is
clean and not blocked with leaves, dirt
or bugs.

(b} Check the hoses for cracks, links, rot or
loose connections,

BATTERY ELECTROLYTE LEVEL

Check that the electrolyte |evel of all battery
cells is between the upper and lower level
lines on the case, If level is low, add distilled
water only.

28,

30.

3.

33.

BRAKE AND CLUTCH FLUID LEVELS

(a) Check that the brake fluid level is near
the upper level line on the see-through
resenvoir.

(b) Check that the clutch fluid level is up to

the top of the narrow neck of the see
through reservair.

ENGINE DRIVE BELTS

Check all drive belts for fraying, cracks, wear
or oiliness.

ENGINE OIL LEVEL

Check the level on the dipstick with the
engine turned off,

POWER STEERING FLUID LEVEL

Check the level on the dipstick.
The level should be in the “HOT" or “COLD"
range depending on the fluid temperatura.

AUTOMATIC TRANSMISSION FLUID
LEVEL

(a) Park the vehicle on a level surface.

(b) With the engine idling and the parking
brake applied, shift the selector into all
positions from “P” to “L", and then
shift into “P".

{c) Pull out the dipstick and wipe off the
fluid with a clean rag. Re-insert the dip-
stick and check that the fluid level is in
the “HOT" range.

id) Perform this check with the fluikd at
normal driving temperature {70 — BO°C
or 168 — 176°F).

NOTE: Wait about 30 minutes before check-
ing the fluid level after extended driving at
high speeds, in hot weather, in heavy traffic
ar with a trailer,

EXHAUST SYSTEM

Visually inspect for cracks, holes or loose sup-
ports.

If any change in the sound of the exhaust or
smell of the exhaust fumes is noticed, have
the cause located and corrected.



EM-1

ENGINE MECHANICAL

TROUBLESHOOTING .......cccivviiiiirin ensina e snsaaens

IDLE HC/CO CONCENTRATION. ........coovevvemnnnnnnnes .
COMPRESSION CHECK .....covoviiiriinimsnimcmrsmisssonnnnse .
TIMING BELT .....ooovviniuriiirinimrininermsiesesssnsnrnsssnnas
COMPONBNTS ....cccuvisisssnsssssssssissssssassassassassannan
T P PP aes
Inspection and Adjustmeant of Valve Timing........
Removal of Timing Belt ..... e ereseseasnreassasnas .
Inspection of COmMPOnNeNES .......cccoimimmmisiiniinias

Installation of Timing Belt ...........ccocvvvimmmniinninns
CYLINDER HEAD . .......ccooenciecenceac s cmesmasnaanannnnnnns
Preparation for Ramoval ..........c.ccoiiiviiniciiniinnias
Removal of Cylinder Head ...........c.ccvviciinnininnnas
Disassembly of Cylinder Haad..............ccoevvinvnnnes
Inspection and Cleaning of L’:um PONANtS ....ovuiens -
Assambly of Cylinder Head...............ccvviviinne
Inspection of Camshaft ......... esrenann eressnsasransn
Replacement of Camshaft Housing Oil Seal ........
Installation of Cylinder Haad ................ccccvvninnen
CYLINDER BLOCK .....ccccoimmmmmmnmsssssnssansssssnsssssnssnnes

Inspection of Cylindar BlocK......ccovvmmmmmmnnsssaninnnns

Disassembly of Piston and Connecting
Hod Assambly ......c.ccovevicinmiansaiincnssnnsasansnnans

Inspection of Piston and Connacting
Rod Assembly .......cccveemmarsmrrmessnrsessssnrassnsssnsns

Raplacement of Rod Bushing ........cccciviiiiaiis
Boring of Cylinders ........cccccimiinmmnsisnsssnssssssssasess

Assambly of Piston and Connecting
HM A"‘mhly FAIFFIIFAIIF I FFAFFFIIFFIFIFFFIAFI I FI TSI

Inspection and Repair of Crankshaft ..................

Inspaction and Repair of Oil Pump
Dirive Shaft Components ...........cccoreenmnnsenssnes

Replacement of Dil Seals...........cc.coviviiniininiiianes
Assambly of Cylindar Block ........ccccviviisninncnnnnsas
Installation of Enging........cccoieiiiin eeissasarania

Page
EM-2

EM-5
EM-8

EM-7
g EM

EM-7

EM-7

EM-11
EM-13
EM-15
EM-18
EM-18
EM-18
EM-19
EmM-22
EM-23
EM-25
EM-29
EM-31
EM-34
EM-38
EM-38
EM-38
EM-42
EM-48

EM-43

EM-49
EM-51
EM-52

EM-53
EM-53

EM-54
EM-56
EM-58
EM-61



EM-2

ENGINE MECHANICAL — Troubleshooting

TROUBLESHOOTING

Problam

Engine will not crank
or cranks slowly

Engine will not start/

Hard to start
(cranks OK)

Rough idle, stalls or
misses

Possibla cause Remady Pege
Cooling system faulty Troublashoot cooling system c0-2 "
Incorrect ignition timing Resat timing IG-10
Starting system faulty Troublashoot starting systam 5T-2
Vacuum leaks Repair as necessary
* PCV hosas
= EGR walve
= Intake manifold
* Air intake chamber
* Throttle body
* |ISC valve
Pulling in air batweean air flow meter and | Repair as necessary FI-58, 63
throttle body ’
Ignition problems Perform spark test iG-4
#  Ignition coil
*  |lgriter
¢ Distributor
Ignition wiring disconnected or broken Inspect wiring
Mo fuel supply to injector Troubleshoot EFI systam Fi-8
* Mo fuel in tank
* Fuel pump not working
* Fuel filter clogged
*  Fuel line clogged or leaking
EFl systam problams | Repair as necessary
ISC systam problem Chack ISC system FI-60
Spark plugs faulty Inspect plugs IG-5
Low compression Check comprassion EM-6
Vacuum leaks Repair as necessary
* PCV hoses
¢ EGHR valve
Intake manifald
*  Ajr intake chamber
* Throttle body
* I5C valve
Pulling in air between air flow meter and FI-58, 63
throttle body
Incorrect idle speed Chack ISC systam FI-80
Incorrect ignition timing Reset timing G-10
Ignition problems Perform spark test IG-4
* lgnition coil Inspect coil
*  lgniter
* Distributor Inspect distributor
Ignition wiring faulty Inspect wiring
EF| systemn problems Repair as necessary
Spark plugs faulty Inspect plugs
Engine overheats Check cooling system co-2
Low comprassion Check compression EM-B




ENGINE MECHANICAL — Troubleshooting EM-3
TROUBLESHOOTING (Cont’d)
Problem Possible cause Roemady Page
Engine hesitates/ Vacuurmn leaks Repair as necessary
Poor acceleration * PV hoses
* EGR valve
*  Intake manifold
*  Ajr intake chamber
&  Throtlle body
* |I5C valve
Pulling in air betwean air flow meater and | Repair as necessary FI-58, 63
throttle body
Incorrect ignition timing Rasat timing IG-10
Emission control system problem
lcold engine)
¢ EGR system always on Check EGR system
Ignition wiring faulty Inspéct wiring
Fuel system clogged Check fuel system Fl-44
Air cleaner clogged Chaeck air cleaner
EFl system problems Repair as necessary
Spark plugs faulty Inspect plugs IG-5
Engine overheats _| Check cooling system CO-2
.......... Low compression Check compression EM-6
Engine diesels EFI system problems Repair as necessary
{runs after ignition
switch is tumed off)
Muffler explosion Deceleration fuel cut system always off Check EFI {fml cut] system Fi-79
{after fire} on deceleration
only
Mutfler explosion Air cleaner clogged Check air cleanar
(after fire) all the time EFl systam problem Repair as necessary
Incorrect ignition timing Reset timing IG-10
Engine backlires Vacuum leak Check hoses and repair as
= PCV hoses NBCESSarY
* EGR valve
¢ [ntake manifold
*  Air intake chambar
#  Throttle body
L ® ISC valve
'Fullin-g i aif batwean air flow meter and Repair as nacessary FI-58, 83
| throttle body
| EFI system problem Repair ag necessary
insufficient fuel flow Troubleshoot fuel system
Elncnrm:t ignition timing Resat timing IG-10
i | Carbon deposits in combustion chambers Inspect cylinder head EM-18
Excessive oil consump- | Ol leak Repair as necessary LU-4
tion PCV line clogged Check PCV system EC-4
Piston rings worn or damaged Check rings EM-38
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ENGINE MECHANICAL - Trnu-’ﬂlnhnuting_

TROUBLESHOOTING (Cont’d)

Vacuum leaks
# PCV hoses
+ EGR valve
* Intake manifold
* Air intaka chamber
¢  Throttle body
EFl system problems

.ngair A% Necessary

Repair ag NeEcassany

Problam Possible cause Remedy Page
Excessive oil consump- | Valve stem and guide wormn Check valves EM-18
tion Valve stem seal worn Check seals EM-18
Poor gasoline milaage Fuel leak Rapair as necessary

Air cleaner clogged Check air cleaner
Incorract ignition timing Aeset timing WG-10
EFl system problems Repair as nacessary

* Injactor faulty

= Deaceleration fuel cut system faulty
Idle speed too high Check ISC system FI-60
Spark plugs faulty Inspect plugs IG-5
EGR system always on Check EGR system
Low compression Check compression EM-6
Tires improperly inflated Inflate tires to proper pressure
Clutch slips Troubleshoot clutch
Brakes drag Troubleshool brakes )

Unpleasant odor Incorrect idle spead Check ISC system Fl-60

Incorrect ignition timing Reset timing G-10
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EM-5

IDLE HC/CO CONCENTRATION

NOTE: This check method is used only to deter-

mina whather or not the idle HC/CO complies with

regulations.

PRECHECK

INITIAL CONDITIONS
fa} Air cleaner installed
(b} MNormal engine operating temperature

icl All pipes and hoses of air intake system

connacted
idl Al accessories switched off

MEASUREMENT

RACE ENGINE AT 2,500 RPM FOR ABOUT 2
MINUTES

INSERT TESTING PROBE OF HC/CO METER
INTO TAILPIPE AT LEAST 40 cm (1.3 ft)

MEASURE HC/CO CONCENTRATION AT IDLE

Wait at least one minute before measuring 10
allow the concentration to stabilize.

Complete the measuring within three minutes.

If the HC/C O concentration does not conform
to your regulations, see the table below for

e}

All vacuum lines properly connectad

NOTE: All vacuum hoses for EGR systems,

possible causes.

etc. should be properly connected.
(ft EFl system wiring connectors fully
plugged \
(g) Ignition timing set correctly
(h)  Transmission in N range
il Tachometer and HC/CO mater calibrat-
ed and at hand
TROUBLESHOOTING
HC CD Symptoms Causas
High Mormal Rough idle 1. Faulty ignition:
*  [ncorrect timing
* Fouled, shorted or improperly gapped plugs
*  Open or crossed ignition wires
* Cracked distributor cap
2. Faulty EGR system
* EGR wvalve
3. Leasky exhaust valves
4. Leaky cylinder
High Low Rough idle 1. Vacuum leak:
Fluctuating *  Vacuum hose
HC reading *  [ntake manifold
2. Lean mixture causing mislire
High High Rough idie 1. Restricted air filter
Black smoke 2. Faulty EFI system:
% from axhauwst *  Faully préssure regulalor
' * Clogged fuel return ling
= Faulty air flow metes
#  Defective water temp. sensor
. + Defective air temp. sensor
! * Faulty ECU
*  Faulty injactor
* Faulty cold start injector
* Faulty throttle position sensor
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COMPRESSION CHECK

NOTE: If there is lack of power, excessive oil consump-
tion or poor fuel mileage, measure the cylinder compres-
Sion pressura,

WARM UP ENGINE
REMOVE SPARK PLUGS
DISCONNECT HIGH-TENSION CORD FROM DISTRIBUTOR

MEASURE CYLINDER COMPRESSION PRESSURE
la) Insert a compression gauge into the spark plug hole.
{b) Fully open the throttle valve.

lc) While cranking the engine with the starter motar,
measure the compression pressure.

NOTE: Always use a fully charged battery to obtain en-
gine revolution of mora than 250 rpm.

{d] Repeat steps (a) through (¢} for each cylinder.

Compression pressure:

11.5 kg/cm?® (164 psi, 1,128 kPa)
Minimum pressure:

9.0 kgicm? (128 psi, 883 kPa)
Diffarenca between each cylinder:

Less than 1.0 kgfecm? (14 psi, 98 kPa)

{(e] If cylinder compression in one or more cylinders is low,
pour a small amount of engine oil into the cylinder
through the spark plug hole and repeat steps (a)
through (c] for the cylinder with low compression.

& |f adding oil helps the compression, changes are
that the piston rings and/or cylinder bore are worn
or damaged.

* If pressure stays low, a valve may be sticking or
seatied improperly, or there may be leakage past
the gasket.
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TIMING BELT
COMPONENTS

No. 3 Timing Balt Cover Camshaft Timing Pulley
{E X Side)

Mo, 2 Timing Belt
Camshaft Timing Pulley Cover e
{IM Side)

Timing Balt

Oil Pump Drive Pullay

MNo. 1 Timing Belt )
Cover Crankshaft Timing Pullay Timing Beit Case

Crankshaft Pulley

| kg-em (ft-ib, N-m)| : Specified torque

EMIB0T

CAUTIONS
NOI 1. Do not bend, twist or turn the belt inside out.

@ 2. Do not allow the belt to coma into contact with oil, water
or steam.

INSPECTION AND ADJUSTMENT OF VALVE

TIMING
1. DISCONNECT CABLE FROM NEGATIVE TERMINAL OF
BATTERY

2, REMOVE NO.2 FAN SHROUD
3. REMOVE AIR INTAKE CONNECTOR
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[ 1 Ee ]

Less than one tooth More than one tooth

M T BRI |

4,

REMOVE NO. 3 TIMING BELT COVER

REMOVE OIL FILLER CAP AND CYLINDER HEAD COVER
OF EXHAUST SIDE

CHECK CAMSHAFT TIMING PULLEY MARKS

{a)

{b}

Turn the crankshaft clockwize and set the No. 1
cylinder to TDC/compression.

Check that the matchmarks of the camshaft timing
pulleys are aligned with those of the No. 2 timing balt
COVEr.

* |f there is more than timing pulley one tooth be-
tweean the matchmarks, realign the matchmarks in
accordance with stap 7.

* |f the matchmarks are aligned or the difference is
less than one timing pulley,tooth proceed to step 8.

ADJUSTMENT OF CAMSHAFT TIMING PULLEY MARKS

{al

{b)
le)

(d}

Loosen the idler pulley set bolt a little and shift the
idler pulley to the alternator side with a screwdriver
and wrench.

Finger tighten the idler pulley set bolt.

Remove the timing belt from the camshaft timing
pulleys.

Using SST, rotate the camshaft timing pulley with the
camshaft and align the matchmarks.

S5T 09278-54012

(e)

Install the timing belt while the engine is cold.
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EX

@”ﬁﬂ:‘“ 2

ifi Loosen the idler pulley set bolt stretch the timing belt.
{g} Tighten the idler pulley set baolt.
Torgue: 500 kg-cm (36 ft-lb, 49 N-m)

NOTE: Make sure that the timing belt tension at A is equal
to that at B. If not, retighten the idler pullay set bolt.

(h]} Turn the crankshaft clockwise two times and sét tha
Neo. 1 cylinder to TDC/compression.

NOTE: Recheck the timing belt tension.
it Recheck the camshaft timing pulley marks.

CHECK MATCH HOLE OF CAMSHAFT
(a} Clean the camshaft match holes with compressed air.

{b] Align the match hole of the camshaft with that of the
camshaft housing by turning the crankshaft pulley.

(e} After alignment, make a note of the crankshaft pul-
ley angle on the No. 1 timing belt cover.

NOTE: Match hole alignment should be done separately
for the IN and EX sides.

If the crankshaft pulley angle is within TDC + 57, it is
corract.

If it exceeds TDC + 5°, proceed to step 9.

ADJUSTMENT OF CAMSHAFT MATCH HOLES

fa} Using 55T to hold the camshaft timing pulley, remove
the pulley set bolr.
SS5T 0927B-54012

CAUTION: Do not make use of the timing belt tension
when loosaning the bolt.



EM-10 ENGINE MECHANICAL — Timing Belt

(TP F-Y

En1 787

(b} Make sure that the match hole of camshaft housing
is aligned with that of the camshaft.

{c} Using a magnet, remove the match pin from the pin
hole of the camshaft timing pulley.

{d} Set the No. 1 cylinder to TDC/compression.

(e) Thﬁrﬂ are three pin holes on the camshaft and timing
pulley.

Select one overlapped hole and insert the match pin
nto it.

NOTE:

& |f there is no overlapping hole, find one that is nearly
overlapped and rotate the crankshaft slightly to over-
lap it, and then insart the pin.

#=  The crankshaft pulley angle can be adjust approxi-
mately 3° by changing the pin hole to the next one.

(f} Using SST to hold the camshaft timing pulley, install
the pulley sat bolt.

S5T 09278-54012

Torque: 700 kg-cm (51 ft-Ib, 69 N-m)

CAUTION: Do not make use of the timing belt tension
when tightening the bolt.

(a)

{h)

Turn the crankshaft clockwise two times and set the
No. 1 cylinder to TDC/compression.

Racheck the crankshaft pulley angle on the No. 1 tim-
ing belt cover after alignment of the camshaft match
hole.
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R T

10.

11.
12.

13.
14.
16.

CHECK TIMING BELT TENSION

(a} Turn both the intake and exhaust camshaft pulleys
inward at the same time to slacken the timing belt at
position A,

Turning torque: 200 kg-em (14 ft-lb, 20 N-m)

ib} Measure the timing belt tension as shown.

Balt deflection at 2 — 3 kg (3.4 — 6.6 Ib, 20 — 29 N):
ColdUsed belt 5 — 7 mm (0.20 — 0.28 in.)
New balt 4 — 6 mm (0.16 = 0.24 in.)

Hot (Referencel 3 — 6 mm (0.12 — 0.20 in.)

ic) K the measurement is not within specification, adjust
with the idler pulley.

INSTALL NO. 3 TIMING BELT COVER

INSTALL OIL FILLER CAP AND CYLINDER HEAD COVER
OF EXHAUST SIDE

INSTALL AIR INTAKE CONNECTOR
INSTALL NO.2 FAN SHROUD
CONNECT CABLE TO NEGATIVE TERMINAL OF BATTERY

REMOVAL OF TIMING BELT
(See page EM-7)

2.
3.

DISCONNECT CABLE FROM NEGATIVE TERMINAL OF
BATTERY

DRAIN COOLANT
REMOVE AIR CLEANER CASE
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Eumer

M e o oh

11.

13.

14.

REMOVE RADIATOR UPPER HOSE
LOOSEN DRIVE BELTS

REMOVE FLUID COUPLING WITH FAN SHROUD
REMOVE DRIVE BELTS

REMOVE AIR INTAKE CONNECTOR

SET NO. 1 CYLINDER TO TDC/COMPRESSION

REMOVE NO. 3 TIMING BELT COVER
Remova the five bolts and remove the cover and gasket.

RELIEVE TIMING BELT TENSION

{a} Loosen the idler pulley set bolt a little and shift the
idler pullay to the alternator side with a screwdriver
and wrench,

(b} Finger tighten the set bolt and then relieve the timing
belt tansion.

REMOVE TIMING BELT FROM CAMSHAFT TIMING
PULLEYS

REMOVE CAMSHAFT TIMING PULLEYS

Using SST to hold the pulley, remove the pulley set bolt,
timing pulley, and match pin.

S5T 08278-54012

CAUTION: Do not make use of the timing belt tension
when removing and Iinstalling the pulley set bolts.

MNOTE: The exhaust and intake sides sach use a differ-
ent type of pulley — they are not interchangeable.

REMOVE CRANKSHAFT PULLEY

ta) Using SST to hold the crankshaft pulley, loosen the
pulley bolt.

SST 09213-70010 and 09330-00021
ib] Remove the SST and puliey bolt.
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ERLETTR

0T

15.

16.

17.
18.

19.

{c} Using S5T, remove the pulley.
SST 09213-31021

REMOVE BRACKET OF COOLER COMPRESSOR

REMOVE NO. 1 TIMING BELT COVER AND TIMING BELT

{a) Using chalk, place a rotation direction mark on the tim-
ing belt.

NOTE: Install the timing belt in the same direction when
reassembling.

(b) Remowve the No. 1 timing belt cover.
ic) Remove the timing belt.

REMOVE IDLER PULLEY AND TENSION SPRING

REMOVE CRANKSHAFT TIMING PULLEY

Using 55T and socket wranch, remove the crankshaft tim-
ing pulley.
SST 09308-10010

REMOVE OIL PUMP DRIVE SHAFT PULLEY
Using 55T to hold the pulley, remove the set bolt and pulley.
SS5T 09278-54012

INSPECTION OF COMPONENTS

1.

INSPECT TIMING BELT
{a) Premature parting
* Check for proper installation.

= Check the timing belt cover gasket for damage, and
check the installation.



EM-14 ENGINE MECHANICAL — Timinﬂ_ﬂalt

EMON 2

L g

EaiE1130

EWa131

{bl I the belt teeth are cracked or damaged, check to ses
if the camshaft is locked.

{c) If thera is noticeable wear or cracks on the belt face,
check to see if there are nicks on one side of the idler
pulley lock.

(d} K there is wear or damaged on only one side of the
belt, check the belt guide and the alignment of each
pulley.

(el If there is noticeable wear on the balt teath, check
the timing belt cover gasket for damage and check
for correct gasket installation. Check for foreign
material on the pulley teath.

INSPECT IDLER PULLEY AND TENSION SPRING

(a) Check the turning smoothness of tha timing belt idler
pulley.

(bl Check the free length of the tension spring.
If not as specified, use a new one.

Free length: 69 mm (2.72 in.)
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INSTALLATION OF TIMING BELT
(See page EM-7)

1.

INSTALL OIL PUMP DRIVE PULLEY

Using SST to hold the pulley, install and torque the pulley
bolt.

SST 09278-54012
Torque: 220 kg-cm (16 ftdb, 22 N.m|

INSTALL CRANKSHAFT TIMING PULLEY
Using SST and hammer, drive in the pullay.
SST 09214-60010

TEMPORARILY INSTALL IDLER PULLEY AND TENSION
SPRING

Push the idler pulley toward the alternator side as far as
it will go and temporarily tighten it.

TEMPORARILY INSTALL TIMING BELT ON CRANKSHAFT
TIMING PULLEY

{a)} Check the rotation diraction mark placed on the tim-
ing belt during disassembly.

(b) Install the timing belt on the crankshaft timing puliey.
INSTALL ND. 1 TIMING BELT COVER
INSTALL BRACKET OF COOLER COMPRESSOR

INSTALL CRANKSHAFT PULLEY
{a) Install the crankshaft pulley and pulley bolt.

(b} WUsing SST to hold the crankshaft pulley, torque the
pulley bolt.

S5T 09213-70010 and 09330-00021
Torque: 2,200 kg-cm (1589 ft-lb, 216 N -m)

REMOVE OIL FILLER CAP AND CYLINDER HEAD COVER
OF EXHAUST SIDE

INSTALL CAMSHAFT TIMING PULLEY AND TIMING BELT

{a} Make sure that the match hole on the No. 2 journal
of the camshaft housing is aligned with that of the
camshaft.

If not aligned, temporarily install the camshaft timing
pulley and insert the match pin into the pin hole.

Then, align the match holes by turning the camshaft
timing pulley.
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Dverlapped

(b} Install the camshaft timing pulleys with the guides fac-
ing the directions indicated below.

EX side ....... Withthe pulley guide facing the No. 2
timing belt cover side

IN sida ........ With the pulley guide facing the front
side

{el Align the matchmarks of the No. 2 timing belt cover
with those of the camshaft timing pulleys and of the
crankshaft pullay.

NOTE: Make sure that the No. 1 cylinder is set ta TDC/
compression.

{d} Install the timing belt with the belt having proper ten-
sion between the crankshaft timing pulley and the
camshaft timing pulley on the exhaust side.

NOTE: Install the timing belt while the engine is cold.

(e} Loosen the idler pulley set bolt and stretch the timing
belt. Torque the idler pulley set bolt.

Torque: 500 kg-cm (36 ft-lb, 49 N-m)

NOTE: Make sure that the timing belt tension at A is equal
to that at B.

ifi  There are three pin holas on the camshaft and timing
pullays.

Select one overlapped hole and insert the pin into it.

NOTE:

*  |f there is no overlapping hole, find one that is nearly
overlapped and rotate the crankshaft slightly to over-
lap it and insert the pin.

*  The crankshaft pulley angle can be adjusted approxi-
mately 3% by changing the pin hole to the next ona.
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19.
20.

{gl Using S5T to hold the pulley, install the boit,
S5T 09278-54012
Torque: 700 kg-cm (51 ft-lb, 69 Nm)

CAUTION: Do not make use of tha timing belt tension
when tightening the bolt.

(hl Loosen the idler pulley set bolt.
(il Turn the crankshaft clockwise two times.
{i) Retighten the idler pulley set bolt.

CHECK TIMING MARKS
{a) Rotate the crankshaft two times clockwisa,

{b)] Check the timing marks. {Refer to the section of IN-
SPECTION AND ADJUSTMENT OF VALVE TIMING
—See page EM-7)

CHECK TIMING BELT TENSION
(See step 10 on page EM-11)

INSTALL CYLINDER HEAD COVER AND GASKET ON
EXHAUST SIDE

INSTALL OIL FILLER CAP

INSTALL NO. 3 TIMING BELT COVER AND GASKET
INSTALL FLUID COUPLING WITH FAN SHROUD
INSTALL RADIATOR UPPER HOSE

INSTALL DRIVE BELTS
(See page MA-4)

INSTALL AIR CLEANER CASE WITH AIR INTAKE
CONNECTOR

FILL WITH COOLANT
CONNECT CABLE TO NEGATIVE TERMINAL OF BATTERY
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CYLINDER HEAD
COMPONENTS

Head Cover

(EX Side) Head Cower (IN Side)

Camshaft Housing

[EX Side) Camshaft Housing

“{IN Side)

& Gasket
Rocker Ar
& Ol Seal eram
Valve Keeper
Valve Spring
Camshaft __ @ Vaive Stem
(EX Side) il Saal
Camshaft Walve Spring
(IN Side) _ seat
Head Bolt - .i‘
! Wal
& ™
Cylinder Head ——
# Head Gasket

| kg-em (fi-lb, N-m)| - Specified torque
& Non-reusable pant

PREPARATION FOR REMOVAL

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL OF
BATTERY

2. DRAIN COOLANT

3. DISCONNECT EXHAUST PIPE FROM EXHAUST
MANIFOLD

— 4. REMOVE THROTTLE CABLE BRACKET FROM CYLINDER
- HEAD COVER (for A/T)

5. REMOVE ACCELERATOR AND ACTUATOR CABLE
BRACKET FROM CYLINDER HEAD COVER

T T TN T W T aa—

" ™ e —
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6. DISCONNECT FOLLOWING WIRES AND CABLES:

{a)
ib)
(c)
(d)
(e)
(f)

(g}

Ground strap from the cylinder head
Oxygen sensor wire

High-tension cord from the ignition coil
Distributor connactor

Temp. switch wire (for A/T)

Solenoid resistor wire connactor
Knock sensor wire connector

7. DISCONNECT FOLLOWING HOSES:

(a)
(b)

(ch
(d)

Brake booster vacuum hose

Actuator vacuum hoss
{with cruise control system)

Fuel hose from the intake manifold
EGR wvalve vacuum hose

8. DISCONNECT RADIATOR UPPER HOSE FROM THER-
MOSTAT HOUSING

9. DISCONNECT TWO HEATER HOSES

REMOVAL OF CYLINDER HEAD
1. REMOVE AIR INTAKE CONNECTOR

(al

(b}
{c)

Disconnect the No. 1 air hose from the air intake con-
nector.

Ramove the two clamp bolts,

Locsen the throttle body hose clamp and remove the
air intake connector and the connector pipe.

2. DISCONNECT FOLLOWING HOSES:

(a}
(b}
(c)
{d}
{e)

No. 1 water by-pass hose from ISC valve.
No. 2 water by-pass hose from throttle body.
Two PCV hoses from the cylinder head cover.
Fuel hose from the fuel hose support.

Label and disconnact the amission control hoses from
the throttle body and air intake chamber to allow
removal of the cylinder head.
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10.

REMOVE AIR INTAKE CHAMBER STAY

REMOVE VACUUM PIPE SUBASSEMBLY

Remove the bolts and remove the vacuum pipe and ground
strap.

REMOVE DISTRIBUTOR FROM CYLINDER HEAD

{a] Remove the high-tension cord clip bolt, leaving the
wires attached to the clips.

{b}) Disconnect the high tension cord by pulling on the plug
boot.

{e} Remove the distributor holding bolt,

id] Remove the distributor from the cylinder head with
the cap and wires.

REMOVE SPARK PLUGS

DISCONNECT FOLLOWING WIRES:

{a) Cold start injector wire

(b} Water temp. sensor wire

{c) Start injection time switch wire

(d} Water temp. sending unit wire

{a) Throttle position sensor wire connactor
{fl ISC valve wire connectors

DISCONNECT COLD START INJECTOR FUEL HOSE FROM
DELIVERY PIPE

REMOVE AIR INTAKE CHAMBER
(a) Remove the five bolts and two nuts.

(bl Loosen the nut of the EGR pipe.
ic) Remowve the air intake chamber and gasket.

DISCONNECT EFlI WIRE HARNESS FROM ECU
{a} Remove the glove box.

(b} Remove the ECU.

(c} Disconnect the three connectors.

d}) Pull out the EFI wire harness out through the cowl
paneal.
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11. REMOVE PULSATION DAMPER AND NO. 1 FUEL PIPE

12. REMOVE WATER OUTLET HOUSING

[a] Loosen the clamp and disconnect the water by-pass
hose.

(b} Remove the two bolts and remove the outlet housing.

LR

13. REMOVE INTAKE MANIFOLD

Remove the eight bolts and two nuts holding the intake
manifold and remove the intake manifold and gasket.

i AR

14. REMOVE POWER STEERING PUMP FROM BRACKET
(al Remove the PS pump puliey with the drive belt.
{b) Remove the PS pump stay.
ic} Remove the PS pump from the bracket.

(d) Lay the PS pump to one side without disconnecting
the hoses.

. . B 16. REMOVE EXHAUST MANIFOLD
| e {a) Remove the five nuts and the two heat insulators.
{b} Remowve seven nuts and the exhaust manifold.

16. REMOVE TIMING BELT AND CAMSHAFT TIMING
PULLEYS (See steps 9 to 13 on page EM-12)

| ) A T S
|_ ' k ) D 180

17. REMOVE OIL PRESSURE REGULATOR
(a} Remove the two bolts and the timing belt cover stay.
(b} Remove the three bolts and the oil pressure regulator
and gasket.
18. REMOVE NO. 2 TIMING BELT COVER

Remove the three bolts and two nuts and the No. 2 timing
belt cover and gasket.

E AL THT
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Lash Adjuster

LR

19.

20.

21.

REMOVE CYLINDER HEAD BOLTS

Using SST, remove the fourteen head bolts gradually in two
or three passes and in the numerical order shown.

SST 09043-38100

CAUTION: Head warpage or cracking could result from
reamoving in incorrect order.

REMOVE CYLINDER HEAD

Lift the cylinder head from the dowels on the cylinder block
and place the head on wooden blocks on a bench.

If tha cylinder head is difficult to lift off, pry with a screw-
driver betweean the head and block saliences.

CAUTION: Be careful not to damage the cylinder head
and block surfaces on the cylinder head gasket side.

REMOVE EGR COOLER

DISASSEMBLY OF CYLINDER HEAD
(See page EM-18)

1.

REMOVE CYLINDER HEAD COVERS

Remove the two cylinder head covers by loosening the
SCIEWS.

REMOVE NO. 1 AND NO. 2 CAMSHAFT HOUSINGS
WITH CAMSHAFT

Remove No. 1 and No. 2 camshaft housings by loosening
the nuts {front side) and bolts.

CAUTION: Loosen each camshaft housing nut and bolt
a little at a time in the sequence shown in the figure.
REMOVE ROCKER ARMS AND LASH ADJUSTERS

Remove the rocker arms and lash adjusters from the
cylinder head.

NOTE: Arrange the rocker arms and lash adjusters in
order.

REMOVE VALVES

fa} Using S5T, compress the valve spring until the two
keepers can be removed.

S5T 09202-43013
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(b} Remove the valve keepers, retainers, springs and
valves.

NOTE: Keep valvesinorder for reinstallation in the same
mannar.

ic) Remove the valve stem oil seals.

(d) Using a small screwdriver or magnet, remove the valve
spring seats.

INSPECTION AND CLEANING OF COMPONENTS

1. CLEAN TOP OF PISTONS AND TOP OF BLOCK

{a) Turn the crankshaft and bring each piston to top dead
center. Scrape the carbon from the piston top.

(b} Remove all gasket material from the top of the block.
Blow carbon and oil from the bolt holes,

2. CLEAN COMBUSTION CHAMBERS

Using a wire brush, remove all the carbon from the com-
bustion chambars.

CAUTION: Be careful not to scratch the head gasket con-
tact surface.

3. CLEAN VALVE GUIDES
Using a valve guide brush and solvent, clean all the valve

guides.

4. REMOVE GASKET MATERIAL
Using a gasket scraper, remove all gasket materials from

/,[5_\"'; / the manifold and head surface.
- o CAUTION: Do not scratch the surface.
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CLEAN CYLINDER HEAD
Using a soft brush and solvent, clean the head.

CAUTION: Do not clean the head in a hot tank as this will
sariously damage it.

CHECK HEAD FOR FLATNESS

(al Using a precision straight edge and feeler gauge.
check that neither the head nor manifold surface is
warped.

(bl Measure warpage at the four sides and diagonally as
illustrated.
Maximum head surface warpage:
0.10 mm (0.0039 in.)

Maximum intake manifold surface warpage:

0.10 mm (0.00389 in.)
Maximum exhaust manifeld surface warpage:

0.10 mm {0.0039 in.)
Maximum camshaft housing surface warpage:

0.10 mm (0.0039 in.)

If warpage is greater than specified value, replace the head.

INSPECT CYLINDER HEAD FOR CRACKS

Using a dye penetrant, check the combustion chamber, in-
take and exhaust ports, head surface and the top of the
head for cracks.

If a crack is found, replace the head.

CLEAN VALVES

Use a gasket scraper to chip any carbon from the valve
head.
Using a wire brush, clean the valve thoroughly.
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10.

INSPECT VALVE STEM GUIDE WEAR

(a) Using a dial indicator or telescoping gauge, measure
the inside diameter of the valve guide.

Standard inside diameter: B8.01 — 8.03 mm
(0.3154 — 0.3161 in.)

(b} Using a micrometer, measure the diameter of the valve
stem.

Standard valva stem diameter:
Intake 7.970 — 7.985 mm
(0.3138 — 0.3144 in.)
Exhaust 7.985 — 7.980 mm
(0.3136 — 0.3142 in.)

(c] Subtract the valve stern measurement from the valve
guide measurement.

Standard oil clearanca:
Intake 0.026 — 0.060 mm
{0.0010 — 0.0024 in.]
Exhaust 0.030 — 0.065 mm
(0.0012 — 0.0026 in.)

Maximum oil clearance:
intake 0.08 mm (0.0031 in.)
Exhaust 0.10 mm (0.0039 in.)

If the clearance is greater than following values, replace
the valve and guide:

IF NECESSARY, REPLACE VALVE GUIDE
la] Brake the valve guide using a brass bar and hammer,
(b} Heat the cylinder head to approx. 90°C [194°F).

(e} Using S5T and a hammer, drive out the valve guide.
S5T 09201-60011
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i el i
Both intake and exhaust
Guide bore mm (in.) Guide size
13.000-13.027
(0.5118-0.5129) Use STD
Over 13.027
10.6129) Use O/S 0.05

11.

{d} Using a caliper gauae, measure the valve guide bore
of the cylinder head.

(e} Select a new valve guide.

If the valve guide bore of the cylinder head is more than
13.027 mm (0.5129 in.), machine the bore to the follow-
ing dimensions.

Rebored valve guide bushing bore dimension (cold):
13.05-13.077 mm (0.5138-0.5148 in.)

{f}  Heat the cylinder head to about 90°C (194°F).

gl Using S5T and a hammer, drive in the new valve guide
until the/mup ring makes contact with the cylinder
haad.

SST 09201-60011

{h] Using a sharp 8-mm reamer, ream the valve guide to
obtain specified clearance between the guide and new

valve,
Standard oil clearance:
Intake: 0.025 — 0.080 mm
(0.0010 — 0.0024 in.)
Exhaust: 0.030 — 0.065 mm

(0.0012 — 0.0026 in.)

INSPECT AND GRIND VALVES
(a) Grind valves only anough to remove pits and carbon.

Make sure the valves are ground at the correct valve
face angla.

Valve face angle: 44.5°
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(b} Check the valve head margin,

Minimum margin: Intake 0.5 mm (0.020 in.)
Exhaust 1.0 mm (0.039 in.)

If the valve haad margin is less than specified, replace the
valve,

e} Check the surface of the valve stem tip for wear.

Standard overall langth:
Intake 107.5 mm (4.232 in.}
Exhaust 109.7 mm (4.319 in.}

If the valve stem tip is worn, resurface the tip with a grinder
or replace the valve,

CAUTION: Do not grind more than 0.5 mm (0.020 in.).

EMCOTE
I.’ 12. INSPECT AND CLEAN VALVE SEATS
e (a) Using a 45° carbide cutter, resurface the valva seats.
“{5 — Remove only enough metal to clean the seats.
=/ (b} Check the valve seating position.
d Apply a thin coat of prussian blue (or white lead) to
the valve face. Install the valve. While applying light
O pressure to the valve, rotate the valve against the seat.
<
=
H\-‘H LL R ]

{c} Check the valve face and seat for the following:

* |f blue appears 360° around the face, the valve is
concentric. If not, replace the valva.

* |f blue appears 360° around the valve seat, the
guide and seat are concentric. If not, resurface the
seal.

* Check that the seat contact is on the middle of the
BO" “HL &67.5° (EX) I'Uﬂ-hl'ﬂ face with the fﬂ'llﬂWiﬂﬂ width:

/(l"} 1.2 — 1.8 mm {0.047 — D.063 in.)
30° 46 If not correct the valve seat as follows:

If seating is too high on the valve face, use 30°
and 45% cutters to correct the seat.

If seating is too low on the valve face, use 60"
{IN] or 87.5° (EX) and 45 cutters to correct the
saat.

1.2 = 1.6 mm
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13.

14.

id) Hand-lap the valve and valve seat together with abra-
sive compound.

(e} Clean the valve and valve seat after hand-lapping.

INSPECT VALVE SPRINGS

{a} Using a steel square, check the squareness of the
valve springs.

Maximum allowable: 2.0 mm (0.079 in.)

If squarenass is greater than maximum, replace the valve
spring.

(b} Measure the free height of all springs.

Free height:
Intake side 49.1 mm (1.933 in.)
Exhaust side 52.5 mm [2.067 in.)

Replace any spring that is not correct,

lcl  Using a spring tester, check the tension of each spring
at the specified installed height.

Installed height:
Intake side 40.0 mm (1.575 in.}
Exhaust side 43.0 mm (1.693 in.}

Installed tension:
Intake side 34.7 — 38.3 kg
I76.56 — B4.4 b, 340 — 376 N)
Exhaust side 33.3 — 36.7 kg
(73.4 — B0.9 Ib, 327 — 360 N)
If not within the installed tension specification, replace the
spring.
INSPECT INTAKE, EXHAUST MANIFOLDS AND AIR IN-
TAKE CHAMBER
Using a precision straight edge and feeler gauge, check the
surfaces contacting the cylindar head for warpage.
Maximum intake warpage: 0.1 mm (0.004 in.)
Maximum exhaust warpage: 0.75 mm (0.0295 in.)

Maximum air intake chamber warpage: 0.1 mm
{0.004 in.)

If warpage is greater than maximum, replace the manifold
or air intake chamber.
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ASSEMBLY OF CYLINDER HEAD

(See page EM-18)

NOTE:
*  Thoroughly clean all parts to be assembled.

* Before installing the parts, apply new angine oil to all
sliding and rotating surfaces.

. Replace all gaskets, O-rings and oil seals with new
parts.

INSTALL VALVES

{a} Insert valves in the cylinder head valve guides, Make
gura the valves are installed in the correct arder,

{b} Install the valve spring seats and new seals,

fe} Install springs and spring retainers on the valves,

{d} Using SST, compress the valve springs and place two
keepers around the valve stem.

55T 09202-43013

{e} Tap the stem lightly to assure proper fit.

INSPECTION OF CAMSHAFT

1.

MEASURE CAMSHAFT THRUST CLEARANCE
Using a dial gauge, measure the camshaft thrust clearance.

Standard clearance: 0.05 — 0.25 mm
{0.0020 — 0.0098 in.)
Maximum clearance: 0.30 mm (0.0118 in.)

If clearance is greater than maximum, replace the camshaft
and/or camshaft housing.
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REMOVE CAMSHAFTS FROM CAMSHAFT HOUSINGS

(a)l Remove camshaft housing rear covers by loosening
the bolts.

(bl  While turning the camshaft, slowly pull it out so as
not to damage the camshaft housing.

INSPECT CAMSHAFTS AND CAMSHAFT HOUSINGS
{a) Using a micrometer, maasura tha cam lobes.

Standard lobe height
intake  35.660 — 35.670 mm (1.4039 — 1.4043in.)
Exhaust 35.662 — 35.672 mm (1.4040 — 1.4044 in.)
Minimum lobe height
Intake  35.485 mm (1.3963 in.)
Exhaust 35.467 mm (1.3963 in.)

If the lobe height is less than the minimum allowable, the
camshaft is worn and must be replaced.

(b} Place the camshaft on V-blocks and measure tha
runout at the center journal.

Maximum circle runout: 0.04 mm (0.0018 in.)

if the runout is greater than maximum allowable, replace
the camshaft.

e} Using a micromeater, measure the journal diameter.
Standard journal diameter:

No. 1 37.959 — 37.975 mm (1.4944 — 1.4961 in.)
No. 2 42.959 — 42975 mm (1.6913 — 1.681%9 in.)
No. 3 43.459 — 43,475 mm (1.7110 — 1.7116 in.)
No. 4 43.969 — 43.975 mm (1.7307 — 1.7313in.}
No. b 44.4569 — 44 475 mm (1.7504 — 1.7510 in.}
MNo. 6 44.969 — 44.975 mm (1.7700 — 1.7707 in.}
No. 7 45.459 — 45 476 mm (1.7897 — 1.7904 in.}

idl Using an inside micromeater, measure the housing
bore.

e} Subtract the journal diameter measurement from the
housing bore measureament,

Standard clearance: 0.025 — 0.066 mm
{0.0010 — 0.0026 in.)
Maximum clearance: 0.1 mm (0.004 in.)

if the clearance is greater than maximum, raplace the cam-
shaft and if necessary, the housing.

LA L L L L
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4. INSPECT CAMSHAFT HOUSINGS FOR FLATNESS

Using a precision straight edge and feeler gauge, check the
surfaces contacting the cylinder head for warpage.

Maximum cylinder head surface warpage:
0.10 mm (0.0038 in.)

If warpage is greater than maximumn, replace the housing.

REPLACEMENT OF CAMSHAFT HOUSING OIL
ey SEAL
—ry ) ﬁ"j
4 E‘:} ’F NOTE: There are two ways of oil seal replacement.
—l ;J 1. IF CAMSHAFT IS REMOVED FROM CAMESHAFT
HOUSING:
- {a} Remove the oil seal from the camshaft housing.
,L% = Lising a screwdriver, pry out the oil seal.
:L‘_"- EMTEED

(bl Install the new oil seal on the camshaft housing.
= Apply MP grease to the oil seal.
* Using SS5T, install the new oil seal.

SST 09214-60010

2. IF CAMSHAFT HOUSING IS INSTALLED ON CYLINDER
HEAD:

{a) Cut the oil seal.
* As shown in the figure, cut off the oil seal lips.

(b) Remove the oil seals.
* Using a screwdriver, pry out the oil seal.

NOTE: Be careful not to damage the camshaft. Tape the
screwdriver.

{c) Inspect the camshaft.

* Check the contact surface of camshaft oil seal lip
for cracks or damage.
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Housing Side

/Hlmh Hale

Camshaft Side
Match Hole

id} Install the oil seal in the camshaft housings.
* Apply MP grease to the oil seal.
* Using 55T, install the new oil seal.

SS5T 09214-60010

INSTALL CAMSHAFTS IN CAMSHAFT HOUSINGS
{al Insert the camshafts into each camshaft housing.
(b} Install the O-rings and rear end covers.

BLEED LASH ADJUSTER
{a} Immerse the lash adjuster into light oil.

(bl  Insert S5T into the plunger hole and slide the plunger
up and down several times while pushing down lightly
on the check ball,

SST 09276-70010

{c) Repeat steps (a) and (b) when the plunger stroke is
beyond about 0.5 mm (0.020 in.}.

{d] Replace the lash adjuster with a new one if the plun-
ger stroke exceeds 0.5 mm (0.020 in.) even after
repeating steps (a) and (b) several times.

NOTE: Do not disassemble the lash adjuster.

LASH ADJUSTER LEAK DOWN TEST
{a) Bleed the lash adjuster.

ik} Using a leak down tester, apply 20 kg (44.1 Ib, 196
N) of pressure to the plunger and measure its slide
down speed after it has slid down about 2 mm {0.08
in.k

Leak down time: 2 — 7 seconds per 1 mm (0.04 in.)

ic) Make sure that the match hole on the No. 2 journal
of the camshaft housing is aligned with that of the
camshaft.

CHECK OIL PRESSURE REGULATOR FOR LASH
ADJUSTER (See page LU-9)
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INSTALL LASH ADJUSTERS AND ROCKER ARMS

INSTALL CAMSHAFT HOUSINGS WITH CAMSHAFTS
{a} Place new gaskets over dowels on the cylinder head.

(b} Position the camshaft housing over dowels on the
cylinder head.

ic) Install and tighten the housing nuts and bolts gradu-

ally in three passes in the sequence shown. Torque
the nuts and bolts on the final pass.

Torque: 220 kg-cm (16 ft-lb, 22 N-m)

INSTALL CYLINDER HEAD COVERS
fal Install the gaskets to the cylinder heads.

ib} Place head covers on the camshaft housing and in-
stall the seals and screws.
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INSTALLATION OF CYLINDER HEAD
1. INSTALL EGR COOLER

2. APPLY SEALER TO CYLINDER BLOCK
(a) Apply seal packing to the two locations shown.
Seal packing: Part No. 08826-00080 or equivalent

_ (b} Place a new head gasket over the dowels on the
o cylinder block.

3. INSTALL CYLINDER HEAD
{al Paosition the cylinder head over dowels on the block.

{b} WUsing SST, install and tighten the head bolts gradu-
ally in three passes and in the sequence shown. Tor-
que the bolts on the final pass.

SST 09043-38100
Torque: BOO kg-cm (58 ft-lb, 78 N-m)

4. INSTALL NO. 2 TIMING BELT COVER
Nut {(a} Position a new gasket on the cylinder head.
{b} Install the No. 2 timing belt cover with three balts and

) o : WO Nuts.
] ) Torque: 130 kg-cm (9 ft-lb, 13 N-m}

28 (1.10)

o
n———-\,_l,— 43 (1.69)

6. INSTALL OIL PRESSURE REGULATOR
(a) Position a new gasket on the cylinder head.
(b} Install the oil pressure regulator with three bolts.
{c} Install the timing belt cover stay with two bolts.

EM1781

6. INSTALLCAMSHAFT TIMING PULLEYS AND TIMING BELT
(See steps 9 to 14 on pages EM-15 to 17)

7. INSTALL EXHAUST MANIFOLD

{a) Position a new gasket on the cylinder head.

{(b) Install the exhaust manifold with seven nuts. Torque
the nuts,

Torque: 400 kg-cm (29 ft-lb, 39 N-m]

INSTALL TWO INSULATORS
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10.

11.

13.

INSTALL POWER STEERING PUMP ONTO BRACKET
(a) Install the PS pump and stay.
(B} Install the PS pump pulley with the drive belt.

{c) Adjust the belt tension by prying until the specified
balt tension is obtained. (See page MA-4)

{el Tighten the idler pulley nut and adjusting bolt.

INSTALL INTAKE MANIFOLD
{a] Position a new gasket on the cylinder head.

(b} Install the intake manifold with eight bolts and two
nuts. Torgue the bolts and nuts.

Torque: 180 kg-cm (13 ft-lb, 18 N-m)
CONNECT EFl WIRE HARNESS TO ECU

INSTALL WATER OUTLET HOUSING

(a) Install the water outlet housing with two bolts,

ib} Connect the water by-pass hose and tighten the
clamp.

INSTALL NO. 1 FUEL PIPE AND PULSATION DAMPER

(a) Finger tighten the pulsation damper and union bolt
with new gaskets on the fuel pipe.

(bl Tighten the fuel pipe, being careful not to bend it.

14. INSTALL AIR INTAKE CHAMBER

15.

(al Position a new gasket on the intake manifold.

(b} Install the air chamber with five bolts and two nuts,
Torque the bolts and nuts.

fc} Tighten the nut of the EGR valve connecting pipe.

CONNECT COLD START INJECTOR FUEL HOSE TO DELIV-
ERY PIPE

Install the new gasket, fuel hose, another gasket and un-
ion bolt to the delivery pipe.
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186.

17.

18.

19.

20.

21.

22.

23.
24,

CONNECT FOLLOWING WIRES:

(a) Cold start injector wire

{b) Water temp. sensor wira

{c) Starnt injection time switch wire

(d} Water temp. sending unit wire

(e} Throttle position sensor wire connector
(f} I1SC valve wire connectors

INSTALL DISTRIBUTOR AND SET TIMING

{See pages I1G-8, 9)

INSTALL SPARK PLUGS AND WIRES

{al Install the six spark plugs. Torque the plugs.
Torque: 170 kg-cm (12 ft-Ib, 17 N-m)

(b} Install the spark plug wire clips with the bolt.
{c} Connect the wires to the plugs.

INSTALL VACUUM PIPE SUBASSEMBLY
Install the vacuum pipe with bond cable and three bolts.

CONNECT FOLLOWING HOSES:

{a) Emission control hoses to the throttle body and air in-
take chamber

(b} Fuel hoses to the fuel hose support

(e} Two PCV hoses to the cylinder head cover
{d} No. 2 water by-pass hose to throttle body
{el Mo. 1 water by-pass hose to ISC valve

INSTALL AIR INTAKE CONNECTOR PIPE

INSTALL AIR INTAKE CONNECTOR

{a} Connect the throttle body hose to the throttle body
and tighten the clamp,

(b} Install the two bolts.

(c] Connect the No. 1 air valve hose to the air intake con-
nector.

INSTALL TWO HEATER HOSES
INSTALL RADIATOR UPPER HOSE
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26. CONNECT FOLLOWING HOSES:
lal EGR vacuum hose
ib} Fuel hose
lc) Actuator vacuum hose
{d} Brake booster vacuum hose

FRTATY

26. CONNECT FOLLOWING WIRES AND CABLES:
(a) Distributor connector
(b} High-tension cord from the ignition coil
lc] Oxygen sensor wire connector
id} Ground strap to cylinder head cover
{e} Temp. switch wire (for A/T)
{f) Solenoid resistor wire connector
{gl Knock sensor wire connector

27. INSTALL ACCELERATOR AND ACTUATOR CABLE
BRACKET TO CYLINDER HEAD COVER

28. INSTALL THROTTLE CABLE BRACKET TO CYLINDER
HEAD COVER {for A/T)
29. FILL WITH COOLANT

Closa the radiator and engine drain cocks and fill with
coolant.

Total capacity: Dry fill

M/T 8.0 liters (8.5 US gts, 7.0 Imp. qts)
AIT 7.9 liters (8.3 US gts, 7.0 Imp. qgts)

30. CONNECT CABLE TO NEGATIVE TERMINAL OF BATTERY
31. START ENGINE

Warm up the engine and check for leaks.

32. PERFORM ENGINE ADJUSTMENT
{a) Recheck the ignition timing. (See page 1G-10)

(b} Retighten the cylinder head bolts.
{(See step 3 on page EM-34)

33. ROAD TEST
Perform a road test.

34, RECHECK COOLANT AND ENGINE OIL LEVEL
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CYLINDER BLOCK
COMPONENTS

1
-
u

Qil Pump Drive Shaft

Qil Pump

Lkg-em (ftlb, N-m}| @ Specified torque
& Non-reusable part

Raar Oil Seal

REMOVAL OF ENGINE

ol

DRAIN COOLANT FROM RADIATOR AND CYLINDER
BLOCK

REMOVE HOOD
REMOVE BATTERY
REMOVE WASHER TANK

REMOVE AIR CLEANER CASE, AIR FLOW METER AND AIR
INTAKE CONNECTOR PIPE

REMOVE THROTTLE CABLE BRACKET FROM CYLINDER
HEAD COVER (for A/T)

REMOVE ACCELERATOR AND ACTUATOR CABLE
BRACKET FROM CYLINDER HEAD COVER
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10.
11.

12.

13.

14,

DISCONNECT FOLLOWING WIRES AND CABLES:

(a)
{b)
{e)
(d)
{e)
(f}
(gl
thi
{i}
{j)
(k)
1]

Ground strap from the cylinder head
Oxygen sensor wire

Qil pressure sending unit wire
Alternator wiras

High-tension cord from the ignition coil
Distributor connector

Water tamp. sending unit wire
Temp. switch wire {for A/T}

Starter wiras

ECT connectors

Solencid resistor wire connaector
Knock sensor wire connector

DISCONNECT FOLLOWING HOSES:

(a)

(b)

{e)

Brake booster vacuum hose from the air intake
chamber,

Actuator vacuum hose from the air intake chamber
(with cruise control system).

EGR wvalve vacuum hose.

DISCONNECT TWO HEATER HOSES
DISCONNECT EFl WIRE HARNESS FROM ECU

{a)
{b)
([]
{d)

Remove the glove box.

Remove the computer.

Disconnect the three connectors.

Pull out the EFI wire harness from cowl panel,

REMOVE FAN SHROUD AND FLUID COUPLING

(a)
b}

(c)

Remove the radiator upper hose.

Remove the four shroud bolts and the four coupling
set nuts.

Remove the shroud with the coupling.

REMOVE ENGINE UNDERCOVER

REMOVE RADIATOR

(a)
(bl
{c)
(d}

Remove the radiator lower hose.

Disconnect the two oil cooler hoses (for A/T),
Disconnect the coolant reservoir hose.

Remove the two radiator mounting bolts and radiator.

15. REMOVE COOLANT RESERVOIR TANK
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17.

18.

20.

21.

23.

24,

25,
26.

27.

28.
29,

REMOVE COMPRESSOR WITH BRACKET FROM
CYLINDER BLOCK

{a} Remove the drive belt.
(b} Remove the compressor mounting bolts.

{c}] Lay the compressor with bracket to one side without
disconnecting the hoses.

REMOVE POWER STEERING PUMP FROM BRACKET
fa)] Remove the PS pump pulley with the drive belt.
{b)] Remowve the three pressure and return line brackets.
(¢} Disconnect the pressure and return lines.

{d] Remowve the PS pump stay.

{e} Remove the PS pump from bracket.

REMOVE ENGINE MOUNTING BOLTS ON EACH SIDE OF
ENGINE AND GROUND STRAP

REMOVE SHIFT LEVER FROM INSIDE OF VEHICLE
(M/T only)
RAISE VEHICLE

CAUTION: Be sure the vehicle is securely supported.
DRAIN ENGINE OIL

. DISCONNECT EXHAUST PIPE FROM EXHAUST

MANIFOLD

REMOVE EXHAUST PIPE CLAMP FROM TRANSMISSION
HOUSING

REMOVE CLUTCH RELEASE CYLINDER
{(M/T only)

REMOVE SPEEDOMETER CABLE

DISCONNECT SHIFT LINKAGE FROM SHIFT LEVER
(A/T only)

DISCONNECT WIRE FROM BACK-UP LIGHT SWITCH
(M/T only)

REMOVE STIFFENER PLATE WITH GROUND STRAP

DISCONNECT FUEL TUBE AND HOSE
{a) Main tube from the fuel filter.
{(b) Return hose from the fuel hose support.

CAUTION: Catch leaking fuel in a container and plug the
line.
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30.

32.

33.

as.

36.

REMOVE POWER STEERING GEAR HOUSING

{a) Remove the two lock bolts and remove the sliding
voke.

ib} Remowve the cotter pin and nut holding the knuckle arm
to the tie rod.

e} Using SST. disconnect the tie rod end from<the knuck-
& arm.

SST 09811-22012

id} Remove the gear housing brackets.

i) Remove the gear housing assembly.

ifl  Suspend the gear housing with the string or such to
protect the pressure and return line.

REMOVE INTERMEDIATE SHAFT FROM PROPELLER
SHAFT

PLACE JACK UNDER TRANSMISSION
Be sure to put a wooden block between the jack and the
transmission pan to prévent damage.

INSTALL A WOODEN BLOCK BETWEEN COWL PANEL
AND CYLINDER HEAD REAR END TO PREVENT DAMAGE
TO HEATER HOSE

REMOVE ENGINE REAR SUPPORT MEMBER WITH
GROUND STRAP FROM BODY

REMOVE ENGINE WITH TRANSMISSION FROM VEHICLE

{al Arxtach the engine hoist chain to the lift brackets of
tha engina.

(b} Lift the engine out of the vehicle slowly and carefully.
NOTE: Make sure the engine is clear of all wiring and
hoses.

PLACE ENGINE ONTO ENGINE STAND

REMOVE TRANSMISSION FROM ENGINE

{a) Remowve the starter.

(b} Remowve the exhaust pipe bracket from the engine.
(e} Disconnect the transmission from the engine.



EM-42 ENGINE MECHANICAL — Cylinder Block

DISASSEMBLY OF CYLINDER BLOCK
(See page EM-38)
1. REMOVE CLUTCH COVER AND DISC

2. REMOVE FLYWHEEL OR DRIVE PLATE AND REAR END
PLATE

3. INSTALL ENGINE STAND FOR DISASSEMBLY

4. REMOVE CYLINDER HEAD ASSEMBLY

{a) Disconnect the No. 1 water by-pass hose from the
water by-pass pipe. ’

(b) Disconnect the PCV hose from the cylinder block.
{c} Remowve the timing belt. (See pages EM-11 to 13)
{d} Remove the No. 2 timing belt cover.
{e} Remove the air intake chamber stay.

(f) Using S5T, remove the cylinder head bolts.
S5T 089043-38100
igl Remowve the cylinder head assembly.

6. REMOVE OIL FILTER
Using SST, remove the oil filter,
SST 09228-44010

6. REMOVE OIL LEVEL GAUGE

7. REMOVE ALTERNATOR

8. REMOVE FUEL FILTER

9. REMOVE FUEL HOSE SUPPORT

10. REMOVE WATER BY-PASS PIPE
(al Remove the two nuts from the timing belt case.
(b} Remove the three bolts from the cylinder block and
remove the water by-pass pipe with gasket.

11. REMOVE OIL PAN
|See page LU-B)
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12.

13.

14.

15.

1"

17.

REMOVE TIMING BELT CASE WITH WATER PUMP

Remove the eight bolts and two nuts and remove the tim-
ing belt case and gaskets.

REMOVE REAR OQIL SEAL RETAINER

REMOVE OIL PUMP DRIVE SHAFT
fal Remove the bolt holding the oil pump drive shaft.

{bl While turning the oil pump drive shaft, slowly pull it
out so as not to damage the bearing.

REMOVE OIL PUMP ASSEMBLY

{a) Remove the union bolt and nut and remove the oil
pump outlet pipe.

{b) Ramowve bolt holding the oil pump, and remove the oil
pump assambly.

MEASURE CONNECTING ROD THRUST CLEARANCE
Using a dial gauge, measure the thrust clearance.

Standard clearance: 0.1680 — 0.296 mm
{0.0063 — 0.0117 in.)
Maximum clearanca: 0.3 mm (0.012 in.)

If clearance is greatar than maximum, replace the connect-
ing rod and/or crankshaft.

REMOVE CONNECTING ROD CAPS AND MEASURE OIL
CLEARANCE

{a) Using a punch or numbering stamp, mark the connect-
ing rods and caps to ensure correct reassembly.

(bl Remove the rod caps.
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{c) Using a plastic-faced hammer, tap the rod bolts lightly
and lift off the rod cap.

NOTE: Keep the bearing inserted with the cap.

{d} Clean the bearings and crankshaft pins.
(e) Inspect each baaring for pitting and radial scratches.
If bearings are damaged, replace the bearings.

ify Lay a strip of plastigage across the crankshaft pin.

(gl Align the rod and cap marks and fit on the cap.
Torque the rod cap nuts.

Torque: 450 kg-cm (33 ft-lb, 44 N-m)
NOTE: Do not turn the crankshaft,

{h} Remove the rod cap.
(il Measure the plastigage at its widest point.

Standard clearance: 0.021 — 0.053 mm
{0.0008 — 0.0021 in.)
Maximum clearance: 0.08 mm (0.0031 in.)

If the clearance is greater than maximum, replace the bear-
ings and/or grind the crank pins.

Under size bearing: U/S 0.25, 0.50

{j} Clean out any plastigage scraps from the bearing and
crankshaft pin.
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No.4 — No. 6 Cylinder NOTE: If replacing a standard size bearing with a stan-
Mo, 1 = No. 3 Cylinder dard oil clearance, replace with one having the sama num-
ber. If the number of the bearing cannot be determined,
select a bearing from the table below according to the num-
bers imprinted on the connecting rod cap and crankshaft,

Rod cap Mo. T v 2 (v 23123 ]3]
Crankshaft No. o/ . 0oj211rj0l2|1 2
Bearing No. 1/2 ' 2| 3[3/3|4|4|75

Example: Rod cap No. 2, Crankshaft No. 1 = Bearing No. 3

LR
FOPEY P33

18. PUSH OUT PISTON AND CONNECTING ROD ASSEMBLY

{a} Remove all the carbon from top of the bore to the top
of the cylinder.

."'H_Fll ERGET2

ib) Cowver the rod bolts with a short piece of hose to pro-
tect the crank pin from damage.

{e} Push the piston and connecting rod assembly out
through the top of the cylinder block.

id) Arrange the pistons and connecting rod caps in order.
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19.

20.

MEASURE CRANKSHAFT THRUST CLEARANCE

Install a dial gauge and measure the crankshaft thrust clear-
ance while prying the crankshaft back and forth with g
screwdriver,

Standard clearance: 0.05 — 0.26 mm
{0.0020 — 0.0098 in.)

Maximum clearance: 0.3 mm (0.012 in.)
Oversized thrust washer: 0/S 0.125, 0.25

REMOVE MAIN BEARING CAPS AND MEASURE OIL
CLEARANCE

(al  Gradually loosen and remove the bearing cap bolts in
three passes and in the numerical order shown,

(b} Using the removed bearing cap bolts, pry the bearing
cap fore and aft, and remove it with the lower bear-
ing and thrust washers (Ne. 4 journal only).

NOTE:

* Keep the lower bearing inserted with the cap.

* Arrange the caps and lower thrust washers in correct

order.

{e} Lift off the crankshaft.

NOTE: Keep the upper bearings and upper thrust wash-
ers (for the No. 4 journal only) inserted in the cylinder block.

{d) Clean the journals and bearings.

le} Check the journals and bearings for pitting and
scratches,

If the journal or bearing is damaged, grind or replace the
crankshaft and replace the bearing.

if)  Install the upper main bearing on the cylinder block
and crankshaft,

g} Lay a strip of plastigage across the main journals,

CITREAT]
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{h} Install the main bearing caps. Torque the cap bolts.
Torque: 1,040 kg-cm (75 ft-Ib, 102 N-m)
NOTE: Do not turn crankshaft.

-
e
- L0101

it Remowve the main bearing caps.
{j} Measure the plastigauge at its widest point.

Standard clearance: 0.034 — 0.058 mm
{(0.0013 — 0.0023 in.)
Maximum clearance: 0.08 mm (0.0031 in.)

It the clearance is greater than maximum, replace the bear-
ings and/or grind the main journals.

Undersized bearing: U/5 0.25, 0.50

NOTE: If replacing a standard size bearing with a stan-
dard oil clearance, replace with one having the same num-
ber. If the number of the bearing cannot Le determined,
select a bearing from the table below according to the num-
bers imprinted on the cylinder block and crankshaft.

T
Cylinder Bln;ﬂh 1l2t1l3slz2l113l2

(Crankshaft No. o o110l 21|22
Bearing Na. 1 12213/ 3  3/4|4]|5

Example: Cylinder Block No. 2, Crankshaft No. 1 = Bearing
No. 3

21. REMOVE CRANKSHAFT
{a} Lift out the crankshaft.

(b} Remove the upper main bearings from the cylinder
block.

{c} Clean out any plastigage scraps from the bearing and
jourmnals.,
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(1) Thrust
Direction
(Z) Axial

Direction

10 mm
{0.39 in.]
Middle
10 mm
10.39 in.)

INSPECTION OF CYLINDER BLOCK

1. REMOVE GASKET MATERIAL

Using a gasket scraper, remove all gasket material from
the cylinder block surfaces.

2. CLEAN CYLINDER BLOCK
Using a soft brush and solvent, clean the block.

3. INSPECT CYLINDERS

Visually inspect cylinders for vertical scratches. If deep
scratches are present, rebore all six cylinders. {See page
EM-50)

4. INSPECT CYLINDER BLOCK WARPAGE
Warpage: Limit 0.05 mm (0.0020 in.)

If warpage is greater than the specified value, replace the
cylinder block.

5. MEASURE CYLINDER BORE

Using a cylinder micrometer, measure the cylinder bore at
positions A, B and C in the thrust and axial directions.

If any of the following measurements are not within the
specification, rebore the cylinder. (See page EM-50)

{a) Cylinder diameter is greater than the maximum per-
missible limit.

On standard sized piston

Maximum diameter: 83.25 mm (3.2776 in.)
On oversized piston (0/S 0.50)

Maximum diameter: 83.75 mm (3.2972 in.)
On oversized piston (0/S 0.75)

Maximum diameter: 84.00 mm (3.3071 in.)
On oversized piston (0/S 1.00)

Maximum diameter: 84.25 mm (3.3169 in.)

(b} If the difference between measurements A, B and C
is greater than the taper limit, rebore the cylinder. (See
page EM-50)

Taper limit: 0.02 mm (0.0008 in.)

ic) If the difference between thrust and axial measure-

ments is greater than the out-of-round limit, rebore
the cylinder. (See page EM-50)

Out-of-round limit: 0.02 mm (0.0008 in.)

6. REMOVE CYLINDER RIDGE

if wear is less than 0.2 mm (0.008 in.), use a ridge reamer
to machine the piston ring ridge at the top of the cylinder.
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DISASSEMBLY OF PISTON AND CONNECTING
ROD ASSEMBLY

1.

CHECK FIT BETWEEN PISTON AND PIN

Try to move the piston back and forth on the piston pin.
If any movement is felt, replace the piston and pin.

REMOVE PISTON RINGS

Using a piston ring expandar, remove the piston rings.
Keep the rings for each cylinder separated.

DISCONNECT CONNECTING ROD FROM PISTON

(a) Using needle-nose pliers, remove the snap rings from
the piston.

(b} Heat the piston in hot water to approx. 60°C (140°F).

ic) Using a plastic-faced hammer and driver, tap the pin
lightly to remove the pin from the piston.

NOTE:

* The piston and pin are a matched set.

* Keep the piston, piston pin and rings and connecting rod
together for each cylinder.

INSPECTION OF PISTON AND CONNECTING ROD
ASSEMBLY

1.

CLEAN PISTON
{a) Scrape any carbon from the piston top.

(bl Using a grooved cleaning tool or broken ring, clean
the ring grooves.

fc} Using a brush and solvent, clean the piston
thoroughly.

CAUTION: Do not use a wire brush.
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24.

MEASURE PISTON DIAMETER

la) Using a micrometer, measure the piston diamater at
right angles to the piston pin center line, 22 mm (0.87
in.) from the piston head.

Standard diametar: 82,93 — 82.98 mm
(3.2650 — 3.2669 in.)

{b) Check that the difference between the cylinder di-
ameter and the piston diameter is within speacification.
(See step B on page EM-48)

Piston claarance: 0.08 — 0.08 mm
(0.0024 — 0.0031 in.)

If not wuthin specification, replace the piston and/or re-
bore all six cylinders. (See page EM-52)

MEASURE CLEARANCE BETWEEN PISTON RING GROOVE
AND PISTON RING

Using a feeler gauge, measure the clearance betweaan the
piston ring and the ring land.

Ring groove clearance: No. 1 0.03 — 0.07 mm
(0.0012 — 0.0028 in.)

No. 2 0.02 — 0.06 mm
{0.0008 — 0.0024 in.)

If the clearance is greater than maximum, replace the piston
ring and if necessary, the piston

MEASURE RING END GAP
{a} Insert the piston ring into the cylinder bore.
(b} Using a piston, push the piston ring a little beyond the

bottom of the ring travel.
(100 mm {3.94 in.) from top surfage of cylinder block]

(e} Using a feeler gauge, measure the end gap.

Ring end gap:
No.1 STD 0.29-0.47 mm (0.0114—0.0185 in.)
Limit 0.71mm (0.00280 in.)
Ne.2 STD 0.25—0.55 mm (0.0098—-0.0217 in.]
Limit 1.16 mm (0.0453 in.)
Oil STD 017-—-0.85 mm (0.0067—0.0335 in.)
Limit 1.45 mm (0.0571 in.)

If not within specification, replace the ring.
Do not file the ring end.

CHECK PISTON PIN FIT

At 80°C {140°F), the pin should be able to be pushed into
the piston with your thumb.

If the pin can be installed at a lower temparature, replace
the piston and pin.

S T T T T T T T ©
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INSPECT CONNECTING RODS

{al Using a rod aligner, check the connacting rod
alignment.

* Check that the rod is not bent.

Bend limit:
0.05 mm (0.0020 in.) per 100 mm (3.94 in.)

* Check that the rod is not twisted.

Twist limit:
0.16 mm (0.0059 in.) per 100 mm (3.94 in.)

If the rod is bent or twisted, replace the connecting rod.

(b) Measure the oil clearance between the rod bushing

and piston pin.

* Using an inside dial indicator, measure the inside
diameter of the rod bushing.

* Using a micrometer, measure the diameter of the
piston pin.

* Check that the difference between the measure-
ments is less than the oil clearance limit.

Standard oil clearance: 0.0056 — 0.011 mm
{0.0002 — 0.0004 in.)
Maximum oil clearance: 0.015 mm (0.00086 in.)

If the clearance is greater than maximum, replace the rod
busing.

REPLACEMENT OF ROD BUSHING

1.

REMOVE ROD BUSHING

Using S5T, remove the rod bushing from the connecting
rod.

SST 09222-30010

INSTALL NEW ROD BUSHING
Using SST, install the rod bushing to the connecting rod.
S5T 09222-30010

NOTE: Align the bushing oil hole with the connecting rod
oil hole.
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Size

Qutside diameter

mm (in.]
83.43 — B83.48
0/s 0.50 (3.2846 — 3.2866)
B3.6B — B3.73
015 0.75 [3.2945 — 3.2965)
83.93 — 83.98
0/5 1.00

{3.3043 — 3.3063)

3.

BORING OF CYLINDERS
1.

HONE NEW BUSHING AND CHECK PIN FIT IN
CONNECTING ROD

fa] Hone the new bushing and check that the oil clear-
ance is within the standard specification.
Standard oil clearance: 0.006 — 0.0171 mm
(0.0002 — 0.0004 in.)

{b) Check the pin fit at normal room temperature.
Coat the pin with engine oil and push the pin into ths
rod with thumb pressure.

SELECT OVERSIZED PISTON

Q/S pistons with pins are available in the sizes listed,
Replace pistons in matched sets. Take the largest bore
measured and select the oversized piston for that bore.
Bore all cylinders for the oversized piston salected.

CALCULATE DIMENSION TO BORE CYLINDERS

(a) Using a micrometer, measure the piston diameter at
right angles to the piston pin center line, 22 mm (0.87
in.) from the piston head.

{b} Calculate the size each cylinder is to be rebored as
follows:

Size to be reboved = P + C — H

P = piston diameter
C = piston clearance

0.06 — 0.08 mm (0.0024 — 0.0031 in.)
H = allowance for honing

Lass than 0.02 mm (0.0008 in.)

BORE AND HONE CYLINDERS TO CALCULATED
DIMENSIONS

Honing amount: 0.02 mm (0.0008 in.} maximum

CAUTION: Excess honing will destroy the finished
roundnass.
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Front Mark
£ P
Upper Side Riuldr"j "=, COmpression
=T 33 Ring No. 2
? ¢

iy A
Front * ..
Y Q

Compression <°~. . = awer Side
Ring No. 'I&Q" 7 Rail e
Expander

ASSEMBLY OF PISTON AND CONNECTING ROD
ASSEMBLY

1. ASSEMBLE PISTON AND CONNECTING ROD

{al Install a new snap ring on one side of the piston pin
hole.

(b} Haat the piston in hot water to approx. 60°C (140°F).

{c] Align the notch on the piston with the mark on the
rod and push the piston pin in with your thumb,

{d} Install a new snap ring on the other side of the pin.

2. PLACE RINGS ON PISTON

{(al Using a ring expandar, install the top two compres-
sion rings with the code marks facing up.

(b} Position the piston rings so that the ring end gaps are
in the shaded area as shown.

CAUTION: Do not align the end gaps.

3. INSTALL BEARINGS

fal Install the bearings in the connecting rods and rod
caps.

(b} Lubricate the face of the bearings with engine oil.

INSPECTION AND REPAIR OF CRANKSHAFT

1. MEASURE CRANKSHAFT
{a} Place the crankshaft on V-blocks.

(bl Using a runout gauge, measure the circle runout at
the center journal.

Maximum circle runout: 0.06 mm (0.0024 in.)

if the runout is grerater than maximum, replace the
crankshaft.

{c) Using a micrometer, check the diameter of the main
and crank pin journal.

Measure the journals for out-of-round and taper as
shown.

Main journal diameter: 59.988 — 60.012 mm
{2.3617 — 2.3627 in.)

Crank pin diameter: 51.976 — 52.000 mm
(2.0463 — 2.0472 in.)

Taper and out-of-round limit: 0.02 mm (0.0008 in.)

If journals are worn, regrind or replace the crankshaft.
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2. GRIND CRANK PIN AND/OR MAIN JOURNAL IF
NECESSARY

Grind the crank pins and/or main journals to the undersized
finished diameter.
Install a new pin and/or main undersize bearings.

Bearing size (UW/S 0.25, 0.50)

Main journal finished diameter: 3
U/S 0.25 59.730 — 59.740 mm (2.3616 — 2.3520in.)
U/S 0.50 59.4B0 — 69.490 mm (2.3417 — 2.3421in.) :;

Crank pin finished diameter: :
Urs 0.25 51.725 — 51.735 mm (2.0364 — 2.0368 in.) 3
U/S 0.50 51.475 — 51.485 mm (2.0266 — 2.0270in.)

Taper and out-of-round limit: 0.02 mm (0.0008 in.)

INSPECTION AND REPAIR OF OIL PUMP DRIVE |
SHAFT COMPONENTS

1. INSPECT OIL PUMP DRIVE SHAFT
(al Using a micrometer, measure the journal diameter.

Standard journal diameter:
Front 40.959 — 40.975 mm
(1.6126 — 1.6132 in.)
Rear 32969 — 32,975 mm
(1.2976 — 1.2982 in.)

(b} Using a cylinder micrometer, measure the bearing
bore.

{c} Subtract the journal diameter measurement from the
bearing bore measurement,

Standard oll clearance: 0.025 — 0.068 mm
{0.0010 — 0.0026 in.)
Maximum oil clearance: 0.08 mm (0.0031 in.)

If the clearance is greater than maximum, replace the bear-
ing and/or drive shaft.

2. IF NECESSARY, REPLACE DRIVE SHAFT BEARING

Ne. 1 B'_"i_"‘ Raplacemant ST fa) Using SST, replace the No. 1 bearing, using the No.
L/ 2 bearing as a guide.
o & SST 092156-00100 (09215-00120, 09215-001 60,

| 09215-00160, 09215-00210, 09215-00220)

o

Q -
G _J//_\—/ Front
N

No. 2 Bearing 0. 1 Bearing

gnya7y]
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No, 2 Bearing Replacement

e

__9_,/_\‘:"/1'

No. 2 Bearing No. 1 Bearing

Front

ENB4TH

.,

— E-q-_"
A7

EMI4TT

@w?;

EMITH? B TSE

EMIEY)

5.

(b} Using SS5T, replace the No, 2 bearing, using the No,
1 bearing as a guide.

SS8T 09215-00100 (09215-00120, 09215-00150,
09216-00160, 09215-00210, 09215-00220)

CAUTION: When inserting the bearings, align each oil
hole.

INSPECT OIL PUMP DRIVE SHAFT THRUST CLEARANCE

Using a feeler gauge, measure the drive shaft thrust clear-
ance batween the thrust plate and collar.

Standard thrust clearance: 0.08 — 0.13 mm
(0.0024 — 0.0051 in.)
Maximum thrust clearance: 0.3 mm (0.012 in.)

If clearance is greater than maximum, replace the thrust
plate and/or collar,

IF NECESSARY, REPLACE THRUST PLATE AND COLLAR
(a) Using 55T, remove the thrust plate and collar.
S5T 08860-20016

(bl Install the thrust plate and collar in the order as shown.
{c} Using a press, install the thrust plate and collar.

IF NECESSARY, REPLACE OIL PUMP GUIDE BUSHING
(a) Drive out the bushing from the outer side of the block.
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(bl  Drive in the bushing from the inside of the block with
a suitable tool.

NOTE: The oil hole should be positioned toward the crank-
| A shaft side.

- iI [c) Make sure the front mark of the bushing is positioned
- toward the front of block.

EMN a0 EM1 T

REPLACEMENT OF OIL SEALS

NOTE: There are two ways of oil seal replacement.

1. IF TIMING BELT CASE IS REMOVED FROM CYLINDER
BLOCK (Replacement of front il seal and pump drive oll
seal)

(a] Using a screwdriver, remove the oil seal.
o) Apply MP grease to the oil seal lip.

{c] Using SST, install the new oil seal.

S5T 09214-41010 and 09506-35010

2. IF REAR OIL SEAL RETAINER 1S REMOVED FROM
CYLINDER BLOCK (Replacemant of rear oil seal)

{a} Using a screwdriver, remove the oil seal.
{b) Apply MP grease to the oil seal lip.

fc}) Using SST, install the naw oil seal,

S5T 09223-41020

|
EMNTAT My TaE

[ 3. IF TIMING BELT CASE IS INSTALLED ON CYLINDER
BLOCK (Replacement of front oll seal)

{al Using 55T, remove the front oil seal.
SST 09308-10010

(b} Apply MP grease to the oil seal lip.
{c) Using S5T, install the new oil seal.
S5T 09214-41010 and 09506-36010

(LS )
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Cut Position

A TS

4.

IF TIMING BELT CASE IS INSTALLED ON CYLINDER
BLOCK (Replacement of pump drive oil seal)

{a} As shown in the figure, use a knife te cut off the oil
seal lip.

{b) Using a screwdriver, pry out the oil seal.

NOTE: Be careful not to damage drive shaft.
Tape the screwdriver tip.

[e} Check the drive pump shaft where it contacts the oil
lip surface for cracks or damage.

{d} Apply MP grease to the oil seal.
(el Using 55T, install the new oil seal.
SST 09214-41010

IF REAR QIL SEAL RETAINER IS INSTALLED ON CYLINDER
BLOCK [Replacement of rear oil seal)

{al As shown in the figure, use a knife to cut off the oil
seal lip.

ibl Using a screwdriver, pry out the oil seal.

NOTE: Be careful not to damage the crankshaft.
Tape the screwdriver tip.

{c} Check the crankshaft where it contacts the oil lip sur-
face for cracks or damage.

(d) Apply MP grease to the oil seal.
(e} Using SST, install the new oil seal.
SST 09223-41020
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25 mm {0.98 in.)

Mo, 2 — No. 7

22 mm (087 in,)

EMIITD

' oA T ™ b
X ‘8 ™2 & 10 M4
S il
B8

ASSEMBLY OF CYLINDER BLOCK
(See page EM-38)

1.

INSTALL UPPER MAIN BEARING IN CYLINDER BLOCK

{a) Place the upper main bearing in the block,

ib) Install the upper thrust washers on the center main
bearing with the oil grooves facing out.

ic) Lubricate the faces of the bearings with angine oil,

PLACE CRANKSHAFT IN CYLINDER BLOCK

INSTALL MAIN BEARING CAPS
NOTE: Each bearing cap is numbered.

(a) Install thrust washers on No. 4 bearing cap with the
oil grooves facing out.

(b} Install the bearing caps in numbered order with arrows
facing forward. Tighten the bolts to the specified tor-

que in the sequence shown and in two or three passes,
Torque: 1.040 kg-cm (76 ft-lb, 102 N-m)

(c) Install the dial gauge and measure the crankshaft
thrust clearance while prying the crankshaft back and

forth with a screwdriver.

Standard clearance: 0.05 — 0.25 mm
(0.0020 — 0.0098 in.)

{dl Check that the crankshaft turns.

INSTALL PISTON AND CONNECTING ROD ASSEMBLY

{al Lubricate the cylinder bore and the crankshaft pin with
clean engine oil.

ibl  Using a ring compressor, push the correctly numbered
piston and rod assembly into each cylinder.

Make sure the notch and mark are facing forward.
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£
L

45 Mut Mt

Bolt Length mm

10.

11.

12.
13.

INSTALL ROD BEARING CAPS
{a) Match the numbered cap with the numbered rod.

(&) Align the marks punched on the rod and cap and tight-
en the cap nuts 1o specified torque alternately in two
or three passes.

Torque: 450 kg-cm (33 ft-db, 44 N-m|)
{c) After tightening the caps, check that the crankshaft
rotatas smoothly.

MEASURE ROD THRUST CLEARANCE
(See step 16 on page EM-43)
INSTALL OIL PUMP ASSEMBLY

fa) Clean the oil pump.

(b) Install the oil pump and holding bolt.
Torque the bolt.

Torque: 220 kg-cm (16 ftlb, 22 N-m)

{c) Install the oil pipe with gasket, lock washer and un-
ion bolt. Tighten the oil pipe nut and bolt.

Torque: 350 kg-cm (26 ft-lb, 34 N:m]}

INSTALL OIL PUMP DRIVE SHAFT

While turning the drive shaft, slowly insert so as not to
damage the drive shaft bearing.
Tarque the balt.

Torque: 130 kg-cm (9 ftdb, 13 N-ml

INSTALL REAR OIL SEAL RETAINER

INSTALL TIMING BELT CASE WITH WATER PUMP

{a) Position a new gasket on the cylinder block.
(b} Install the timing belt case with eight bolts and two

nuts,
Torque:
8 mm bolt and nut 1Bb6 kg-om
{13 ftdb. 18 N-mi}
10 mm bolt 375 kg-cm

(27 ftdb, 37 N-m}

INSTALL OIL PAN
(See pags LU-T7)

INSTALL WATER BY-PASS PIPE
INSTALL FUEL HOSE SUPPORT
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14,
15,
16.
17.

INSTALL FUEL FILTER
INSTALL ALTERNATOR
INSTALL OIL LEVEL GAUGE
INSTALL NEW OiL FILTER

18. INSTALL CYLINDER HEAD ASSEMBLY

18.

20.
21.

22,

{a) Install the cylinder head assembly.

(b} Using SST, install and tighten the cylinder head bolts.
SST 09043-38100

Torque: 800 kg-cm (58 ft-lb, 78 N-m)

{ch  Install the air intake chamber stay.

(d} Install the No.2 timing belt cover.

(8] Install the timing belt. (See page EM-14 to 17)

{fi Connect the PCV hose to the cylinder block.

fgl Connect the No.1 water by-pass hose to the water
by-pass pipe.

REMOVE ENGINE STAND

INSTALL REAR END PLATE

INSTALL FLYWHEEL OR DRIVE PLATE ON CRANKSHAFT

Install the flywheel or drive plate on crankshaft with six
bolts. Torque the bolts.

Torque: 750 kg-cm (54 ft-lb, 74 N-m)

INSTALL CLUTCH DISC AND COVER TO FLYWHEEL
{for M/T)
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INSTALLATION OF ENGINE

1.

INSTALL TRANSMISSION TO ENGINE

{a) Install the transmission housing mount bolts and ex-
haust pipe bracket,

(b] Install the starter with the mount nuts.

INSTALL ENGINE WITH TRANSMISSION IN VEHICLE

{a) Attach the engine hoist chain to the lifting brackets
on the engine.

(b) Lower the engine into the engine compartment.

fc) Align the engine with the transmission and engine
mounting supports.

{d} Install the engine mounting bolts on sach side of the
enginea.

(e} Remove the hoist chain.

RAISE VEHICLE
CAUTION: Be sure the vehicle is securely supported.

INSTALL ENGINE REAR SUPPORT MEMBER WITH
GROUND STRAP TO BODY

INSTALL INTERMEDIATE SHAFT TO PROPELLER SHAFT

INSTALL POWER STEERING GEAR HOUSING

(a} Install the gear housing with two brackets.
Torqua: 770 kg-cm (56 ft-ib, 76 N-m)

(b} Connect the tie rod ends and install a new cotter pin.
Torque: 600 kg-cm (43 ft-lb, 59 N-m)

e} Install the sliding yoke and two lock bolis.

CONNECT BATTERY GROUND STRAP TO ENGINE
MOUNTING BRACKET

INSTALL STIFFENER PLATE WITH GROUND STRAP

CONNECT FUEL HOSE AND TUBE
(al Main tube to fuel filter.
(b} Return hose to fuel hose support.
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10.
11. INSTALL RADIATOR

12.
13.

14.
15.

17.

18.

19.

INSTALL COOLANT RESERVOIR TANK

{a]l Install the radiator and the two mounting bolts.
(b} Connect the coolant receiver tube.

{c] Connect the two oil cooler hose. (for A/T)

{d} Install the radiator lower hose.

INSTALL FAN SHROUD AND FLUID COUPLING

INSTALL AlIR CLEANER CASE, AIR FLOW METER AND AIR
INTAKE CONNECTOR PIPE

CONNECT EFlI WIRE HARNESS TO ECU

CONNECT TWO HEATER HOSES TO BLOCK AND
CYLINDER HEAD

CONNECT FOLLOWING HOSES:
{a} Brake booster vacuum hose to the intake manifold

ib) Actuator vacuum hose to the intake manifold (with
cruise control systam)

e} EGR wvalve vacuum hose

CONNECT FOLLOWING WIRES AND CABLES:
(a} Ground to the cylinder head

(b} Oxygen sensor wire

ic) Oil pressure sending unit wire

id) ECT connectors

le} High-tension cord from the ignition coll
if} Distributor connector

gl Water temp. sending unit wire

(hy Temp. switch wire (for A/T)

lit Solencid resistor wire connector

iy Knock sensor wire connector

INSTALL ACCELERATOR AND ACTUATOR CABLE
BRACKET

INSTALL THROTTLE CABLE BRACKET (for A/T)

FILL WITH COOLANT

Close the radiator and engine drain cocks and fill with
coolant.

Total capacity: w/Heater

M/T B.0 liters [B.5 US gts, 7.0 Imp. gts)
A/T 7.9 liters (8.3 US qgts, 7.0 Imp. qts) J
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21.

22,

23.
24,
25.

27.

28,

29.

31'

FILL WITH ENGINE OIL

Close the engine drain plug and fill with engine oil of API
grade SF, fusl-efficient, multi-grade oil.
Capacity:
Dry fill
5.7 liters (6.0 US gts, 5.0 Imp. gts)
Drain and refill (w/ 0Ol filter change)
5.1 liters (5.4 US gts, 4.5 Imp. qts)
Drain and refill (w/o Ol filter change)
4.6 liters (4.9 US qts, 4.0 Imp. qts)

CONNECT WIRE TO BACK-UP LIGHT SWITCH
(M/T only)

CONNECT SPEEDOMETER CABLE

INSTALL CLUTCH RELEASE CYLINDER (M/T only)

CONNECT SHIFT LINKAGE TO SHIFT LEVER
(A/T only)

CONNECT EXHAUST PIPE TO EXHAUST MANIFOLD

INSTALL EXHAUST PIPE CLAMP TO TRANSMISSION
HOUSING

LOWER VEHICLE

INSTALL POWER STEERING PUMP ONTO BRACKET
(al Install the PS pump and stay.
(b} Install the PS pump pulley with the drive belt.

{c) Pry on the alternator to obtain the specified belt ten-
sion. {See page MA-4)

INSTALL COMPRESSOR WITH BRACKET ONTO BLOCK
(a) Install the compressor with the bracket onto the block.
(b} Turn the adjusting belt on the idler pulley until the

specified belt tension is obtained. (Sea page MA-4)

INSTALL ENGINE UNDERCOVER
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32. INSTALL WASHER TANK
33. INSTALL BATTERY
34. INSTALL HOOD

35. START ENGINE
Warm up the engine and inspect for leaks.

36. PERFORM ENGINE ADJUSTMENT

{a} Recheck the ignition timing.
(See page 1G-10)

(b} Retighten the cylinder head bolts.
(See step 18 on page EM-60)

37. ROAD TEST
Perform a road test.

38. RECHECK COOLANT AND ENGINE OIL LEVEL
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SYSTEM PURPOSE.. — R - >
COMPONENT Lﬁ’l"ﬂ'l.l'l' AHD EGHEHATIE

DRAWING .. cievenr. EG-3
POSITIVE GHAH[MEE 'U'EHTILA“I'.]H IFﬂ‘h’I

BYSTEM ...coooiiiiiminninmmmmninisrnsssrrnnsnnssnnsrasnsses EC-4
FUEL EVAPORATIVE EMISSION CONTROL

(EVAP) SYSTEM .......ccoivvimrimmnmrmismrmisnsirasianinses EC-5
DASH POT [DP) SYSTEM.......coreurmnrmmmmnarmassusaneas EC-7
EXHAUST GAS RECIRCULATION (EGR)

SYSTEM ........ccovniiivirivins s s s s sr s s s EC-10
THREE-WAY CATALYST (TWC) SYSTEM .............. EC-15

NOTE: TROUBLESHOOTING
See page EM-2
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SYSTEM PURPOSE

Systam

Positive crankcase ventilation
Fuel evaporative emission control
Dash pot

Exhaust gas recirculation
Thras-way catalyst

Electronic fual injaction®

Abbreviation Purpose
PCV Reduces blow-by gas (HC)
EVAP Reduces evaporative HC
DP Reduces HC and CO
EGR Reduces NOx
TWC AReduces HC, CO and NOx
EFI Regulates all engine conditions for reduction of

exhaust emissions

Remarks *For inspection and repair of the EF| system, refer to EFI section.
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COMPONENT LAYOUT AND SCHEMATIC DRAWING
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POSITIVE CRANKCASE VENTILATION (PCV) SYSTEM

Hir Cleaner

Throttle Orifice
Valve

il Blow by Gas
- =a Fregh Air

EC 100w

for combustion in the cylinders

Toreduce HC emission, crankcase blow-by gas {HC) is routed through two metering orifices to the intake manifold

ECHIM

INSPECTION OF PCV HOSES AND

CONNECTIONS
1. VISUALLY INSPECT HOSES, CONNECTIONS AND
GASKETS

Check for cracks, leaks or damage.

2. CLEAN TWO ORIFICES

Clean off any gum depaosits in the orifices with solvent and
blow out with compressad air.
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EC-6

FUEL EVAPORATIVE EMISSION CONTROL (EVAP) SYSTEM

Purge Port

BVSV

)]

Check
Valve

=== Fyel Vapor
== Frash Air

AN

—_—

Fuel Filler Cap

. Check Valve

Fuel Tank

To reduce HC emission, evaporated fuel from the fuel tank is routed through the charcoal canister to the intake manifold
for combustion in the cylinders

Canister Check Valve Check
Coolant Temp. | BVSY | Throttle Valve Opening Valve in Evaporatad Fusl (HC)
(1 2} 13 Cap
Below | . . . . .
- 3B°CI9E°F) CLOSED ~__|HC from tank is absorbed in
Pn::tlnmrd below purge CLOSED . o __ |the canister.
Above oPEN P2
54°Ci{129°F) Positioned above purge OPEN . N HC from canister is led into
port 7 |air intake chamber,
High pressure - . HC from tank is absorbed in
i 18Nk — — OPEN | CLOSED | CLOSED tha canister.
High '
.-..:E,.:wum "' - — CLOSED OPEN i OPEN [{Air is led into tha fuel tank.)
INSPECTION OF FUEL VAPOR LINES,
FUEL TANK AND FILLER CAP
1. VISUALLY INSPECT LINES AND CONNECTIONS
~ - 'j Look for loose connections, sharp bends or damage.

[0

h
Check Valve
{(Vacuum Valve)

EC1Ee

VISUALLY INSPECT FUEL TANK

Look for deformation, cracks or fuel leakage.

VISUALLY INSPECT FUEL FILLER CAP

Check condition of gasket and cap.
If necessary, repair or replace the cap.
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AL

ECT M

Liall ]

Compressed Air

EC1ID8

INSPECTION OF CHARCOAL CANISTER

1.
2.

REMOVE CHARCOAL CANISTER

VISUALLY INSPECT CHARCOAL CANISTER CASE
Look for cracks or damage.

CHECK FOR CLOGGED FILTER AND STUCK CHECK
VALVE

(al Using low pressure compressed air, blow into the tank
pipe and check that the air flows without resistance
from the other pipes.

{b) Blow into the purge pipe and check that the air does
not flow from the other pipes.

If a problem is found replace the charcoal canister.

CLEAN CANISTER FILTER

Clean the filter by blowing 3 kg/cm? {43 psi, 294 kPa) of
comprassed air into the tank pipe, while holding the other
upper canister pipe closed.

NOTE:

* Do not attempt to wash the canister.
* No activated carbon should come out.

INSTALL CHARCOAL CANISTER

INSPECTION OF BVSV
CHECK BVSV BY BLOWING AIR INTO PIPE

{a} Drain the coolant from the radiator into a suitable con-
tainer.
b} Remove the BVSYV from the water outlet.

(e} Cool the BVSV to balow 35°C [95°F) with cool water.
(d} Blow air into a pipe and check that the BVSV is closed.

(el Heat the BVSV to above 54°C (129°F) with hot
water.

(f} Blow airinto a pipe and check that the BVSV is open.

(g} Apply liquid sealer to the threads of the BVSV and
install,

(h) Fill the radiator with coolant.
if a problem is found, replace the BVSV.
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DASH POT (DP) SYSTEM

©

7
/L/ y, H._.-':__.--"'-‘

VTV

.:5

)

Air Filter

Dash Pot

ECET4

ECHTng

Deceleration

DP Diaphragm

To reduce HC and CO emissions, when decelerating the dash pot opens the throttle valve slightly more than at idle.

This causes the air-fuel mixture to burn completely.

Condition Diaphragm VTV Theottle Valve
Idling ::;h:d in by return force of throttle CLOSED Idle spaed position
Mormal driving | Pushed out by :Iiuphr;gm spring OPEN High speed position
. Pushed in by return force of throttie Shightly opens and then slowly closes
Deceleration vahe CLOSED to idle bosition




EC-8 EMISSION CONTROL SYSTEMS — Dash Pot (DP) System

Thrattle Vaive Dpen
3000

ECiINT

[ {= ] ]

ECiTiw

About 1 Second

EC1a0)

INSPECTION OF DP SYSTEM
1. WARM UP ENGINE

2. CHECK IDLE SPEED

3. CHECK DP SETTING SPEED
{a} Maintain engine speed at 3,000 rpm.
(b} Pinch the vacuum hose between DP and VTV.

(c) Release the throttle valve,
(d] Check that the DP is set.
DP setting speed: 2,000 rpm

If not at specified speed, adjust with the DP adjusting bolt.

4. CHECK OPERATION OF VTV

(a) Set the DP speed in the same procedure as above: (a)
to (c).

(b) Release the pinched hose and chack that the engine
returns to idle speed in about 1 second.

IF NO PROBLEM IS FOUND WITH THIS INSPECTION, THE SYS-
TEM IS OKAY: OTHERWISE INSPECT VTV
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Filter

WTY

ECO

fy
{* -~
kX

P’

-

Eco

INSPECTION OF VTV

1. CHECK AND CLEAN FILTER ON VTV
{a) Check the filter for contamination or damage.
(b} Using compressed air, clean the filter.

2. CHECK VTV BY BLOWING AIR INTO EACH SIDE

{a) Check that air flows without resistance from B to A,
(b} Check that air flows with difficulty from A to B.
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EXHAUST GAS RECIRCULATION (EGR) SYSTEM

EGR
Vacuum
Modulatar

B

{1)

BTN

o Cd - o
.".
[
E =
b T
-
¥ e o,
- el

EGR
Vacuum
Modulator

ik EGR Valve

Pressure
Chamber

Cooler

BT




EMISSION CONTROL SYSTEMS — Exhaust Gas Recirculation [EGR) System EC-11

(2] B

EGR
Vacuum
—" Modulator

Computer

EGR Valve

! - -

Pressure
Cha mbar

(31

EGR
Vacuum

hMaodulator

EGR Valve

Pressure
Chamber

ECoaTy
ECOaT)

To reduce NOx emission, part of the exhaust gases are recirculated through the EGR valve 1o the intake manifold to
lower the maximum combustion temperature.

{

. EGR valve closes = Modulator opens

* *When the throttie valve is positioned above the R port, the EGR vacuum modulator will
close the atmosphere passage and open the EGR valve to increase the EGR gas, even if the
axhaust pressure is insufficiently low.

Coolant VSV Throttle Valve Prassure in the EGR EGH Vacuum EGR Exhaust Gas
Temp. Opening Angle Valve Pressure Chamber Modulator Valve
Below 57°C Mot
(135%F) OPEN - - - CLOSED racirculated
Positionad below Mot
EGR port = - CLOSED | | circulated
Positioned be- (1) |"Pressure con- OFENS passage | . ... |Not
Above 63°C CLOSE tween EGR port LOW | stantly alter- 1o atmosphere recirculated
1145°F) and R port i2) nating between | . ocee passage
HIGH low and high 10 at hare OPEN | Recirculated
Positioned above [ I CLOSES passage Recirculated
R port HIGH ta atmosphers OPEN fincraasa)
Remarks: *Pressure increase — Modulator closes — EGR valve opens —= Prassure drops
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INSPECTION OF EGR VALVE

1. CHECK AND CLEAN FILTER IN EGR VACUUM
MODULATOR

{a] Check the filter for contamination or damage.
{b} Using compressed air, clean the filter.

2. PREPARATION

Disconnect the vacuum hose from the EGR valve and, us-
ing a three way union, connect a vacuum gauge to it.

coLD 3. CHECK SEATING OF EGR VALVE
2,500 rpm Start the engine and check that the engine starts and runs
at idle.

4. CHECK VSV WITH COLD ENGINE

\ / {a} The cooclant temperature should be below 57°C
{(135°F).

o [w] H
mm
RPM 3 (b} Check that the vacuum gauge indicates zero at 2,500
Tachometer Vacuum Gauge pm.
ECCH X ECOT T
HOT 5. CHECK V5V AND EGR VACUUM MODULATOR WITH
WARM ENGINE
2,500 rpm Low Vacwum .
{al Warm up the engine.
(b) Check that the vacuum gauge indicates about 70 mm
\ Hg (2.76 in.Hg, 9.3 kPa) at 2,500 rpm.
(e} Check that the vacuum gauge indicates zero at idle.
o
RPM -
Tachometer Vacuum Gauge
ECOH 3P ECO1 3

{d) Disconnect the vacuum hose from R port of the EGR
vacuum modulator and connact R port directly to the
intake manifold with another hose,

(e} Check that the vacuum gauge indicates high vacuum

Vacuum Gauge

at 2,500 rpm.
= NOTE: As alarge amount of EGR gas enters, the engine
L will misfire.

(fy Disconnect the vacuum gauge and reconnect the
vacuum hoses to the proper locations.

L3 b

.-.m_-wuu-u.w.—_-_-'\-'\-c:--t-'\_-al_

B [ECE O R LN
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6. CHECK EGR VALVE
(al Apply vacuum directly to the EGR valve with the en-
gineg idling.
(b} Check that the angine runs rough or dies.
ic} Reconnect the vacuum hoses to the proper location,

IF NO PROELEM IS FOUND WITH THIS INSPECTION. THE
SYSTEM IS OKAY; OTHERWISE INSPECT EACH PART

B MR
INSPECTION OF EGR VACUUM MODULATOR
CHECK EGR VACUUM MODULATOR OPERATION
(a} Disconnact the vacuum hoses from ports P, Q and R
: of the EGR vacuum modulator.
[ , (b} Block ports P and R with your finger.
\ ; '- J (c} Blow air into port . Check that the air passes through
1 _F - — to the air filter side freely.
- [ £wa, HE]
Engine st ([d) Start the engine and maintain engine speed at 2,500
2,500 rpm Fpm.
{e) Repeat the above test. Chack that there is a strong
resistance to air flow.
(f) Disconnect the vacuum hoses to the proper locations.
..-f. If a problem is found, replace the EGR vacuum modulator.
EDDGTE

INSPECTION OF VSV

. 1. CHECK VACUUM CIRCUIT CONTINULITY IN THE VSV BY
BLOWING AIR INTO PIPE
& 2 . {a) Connect the VSV terminals to the battery terminals
o =.. . as illustrated.
- _ (b} Blow air into a pipe and check that the VSV is open.

{c) Disconnect the battery.
{d) Blow airinto a pipe and check that the VSV is closed.

e @b If a problem is found, replace the V3V.

000000

ECOQ0
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Ohmmetes 2. CHECK FOR SHORT CIRCUIT
Using an ochmmeter, chack that there is no continuity be-
tween the terminals and the VSV body.
If there is continuity, replace the VSV,
3. CHECK FOR OPEN CIRCUIT

Using an ohmmeter, measure the resistance between the
terminals.

Specified resistance: 38 — 44 0 at 20°C (6B°F)

If the resistance is not within specification, replace the
VEV.

INSPECTION OF EGR VALVE

1.

REMOVE EGR VALVE

Check the valve for sticking and heavy carbon deposits.
If & problem is found, replace it.

INSTALL EGR VALVE WITH NEW GASKET

INSPECTION OF WATER TEMP. SENSOR
(See page FI-73)
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THREE-WAY CATALYST (TWC) SYSTEM

MOx CO HC

SR
Y,

OO
L
RN NNNE

Three-way Catalyst
{Monolithic)

CO; N; H,0

To reduce HC. CO and NOx emissions, they are oxidized, reduced and converted to nitrogen (N2), carben dioxide

(CO2) and water (Hx0) by the catalyst.

Exhaust port

HC,CO, AND NOx ~>

TWC Exhaust Gas
OXIDATION AND EE’S
REDUCTION ™

L=

INSPECTION OF EXHAUST PIPE ASSEMBLY
1. CHECK CONNECTIONS FOR LOOSENESS OR DAMAGE

2. CHECK CLAMPS FOR WEAKNESS, CRACKS OR DAMAGE

INSPECTION OF CATALYTIC CONVERTER

CHECK FOR DENTS OR DAMAGE

If any part of protector is damaged or dented to the extent
that it contacts the catalyst, repair or replace.
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Heat Insulator

s

A
PR A "'H.""J'“ \\t"\-

TR0

[ Lu=r P2}

INSPECTION OF HEAT INSULATOR
1. CHECK HEAT INSULATOR FOR DAMAGE

2. CHECK FOR ADEQUATE CLEARANCE BETWEEN
CATALYTIC CONVERTER AND HEAT INSULATOR

REPLACEMENT OF CATALYTIC CONVERTER

1. REMOVE CONVERTER
{al Jack up the vehicle.
{b) Check that the converter is cool.

(c] Remove the bolts at the front and rear of the con-
verter.

{d] Remove the converter and gaskets.

2. INSTALL CONVERTER

{a] Place new gaskets on the converter front and rear
pipes, and connect the converter to the axhaust pipes.

ibl Tighten the bolts.

Torgue: Catalyst — Exhaust pipe
440 kg-cm (32 ft-lb, 43 N-m)

ic) Reinstall the bracket bolts and tighten them.
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EFl SYSTEM — System Description

SYSTEM DESCRIPTION

{ -
l'.'—_.l_1
Fuel [ ] Fuel Pulsation
L i
Pump Fuel Tank Damper I |
ISC Val Pressure |
{ L 7 E Ei t.':_.L e Regulator |
\
Caold Start
Injector
Air Flow Meter
— 1 =Q%
Start Injector
Time Switch " .
rott
{;t Position
Sensor
Oxygen
&Fﬂﬂf ﬂ.ﬁ_“um
Sensor
Water
Temp. Sensor
Distributor
ECU h
Ignition
Switch
Speed
Sensor
Check Engi{“. | Neutral Start Switch (For A/T)
Warning Light Check Connector -..:-j
LA ]

The EFl used on Toyotas has three basic systems.

FUEL SYSTEM

An electric fuel pump supplies sufficient fuel, un-
der a constant pressure, to the EFl injectors.
These injectors inject a metered quantity of fuel into
the intake manifold in accordance with signals from
the ECU. Each injector injects, at the same time,
one half of the fuel required for ideal combustion
with each engine revolution.

AIR INDUCTION SYSTEM

The air induction system provides sufficient air for
angine operation.

ELECTRONIC CONTROL SYSTEM

The 5M-GE engine is equipped with a Toyota Com-
puter Control System {TCCS) which centrally con-
trols the EFI, ESA, EGR, Diagnosis systems, etc.
by means of an Electronic Control Unit (ECU =
formerly EFI computer) employing a microcomputer, |
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By means of the ECU, the TCCS controls tha fol-
lowing functions:

Electronic Fuel Injection (EFI}

The ECU receives signals from various sensors
indicating changing engine operating condi-
tions such as:

Intake air volume

Intake air temperature
Coolant temperature

Engine rpm
Acceleration/deceleration
Exhaust oxygen contant etc.

These signals are utilized by the ECU to de-
tarmine the injaction duration necessary for an
optimum air-fuel ratio.

Electronic Spark Advance (ESA)

The ECU is programmed with data for opti-
mum ignition timing under any and all oparat-
ing conditions. Using data provided by sensors
which monitor various engine functions (rpm,
intake air volume, coolant temperature, etc.),
the microcomputer (ECU) triggers the spark at
precisely the right instant.

(See IG section)

Idle Spead Control (ISC)

The ECU is programmed with target engine
speed values to respond to different engine
conditions (coolant temperature, air condition-
er onfoff, atc.). Sensors transmit signals to the
ECU which controls the flow of air through the
by-pass of the throttle valve and adjusts idle
speed to the target value.

{See pages FI-43,60)

4.

Exhaust Gas Recirculation (EGR)

The ECU detects the coolant temp. and con-
trols EGR function accordingly.
(See page EC-10)

Electronic Controlled Transmission (ECT)
{Automatic Trans. only)

A serial signal is transmitted to the ECT com-
puter to prevent shift up to 3rd or overdrive
during cold engine operation.

(See AT section)

Diagnostics

The ECU detects any malfunctions or abnor-
malties in the sensor network and lights a
""CHECK ENGINE'" warning light on the instru-
ment panel, At the same time, the trouble is
idantifiad and a diagnostic code is recorded by
the ECU. The diagnostic code can be read by
the number of blinks of the "CHECK ENGINE"
warning light when chack connector are short-
circuited.

(See page FI-22)

Fail-Safe Function

In the avent of a computer malfunction, a
back-up circuit will take over to provide
minimal drivability. Simultaneously, the
"CHECK ENGINE™ warning light is activated.
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FifE A

PRECAUTIONS

1.

3.

Before working on the fuel system, disconnect the nega-
tive terminal from the battery.

NOTE: Any diagnosis code retained by the computer will
be cleared when the battery terminal is removed. There-
fore, if necessary, read the diagnosis before removing the
battery terminal.

When working on the fuel system, do not smoke or work
near any fire.

Keep gasoline off rubber or leather parts.

INSPECTION PRECAUTIONS
MAINTENANCE PRECAUTIONS

1.
2.

INSURE CORRECT ENGINE TUNE-UP

PRECAUTIONS WHEN CONNECTING GAUGE
{a] Connect the tachometer to the service connector.

Ib)  Use the battery as the power source for the timing

light, tachometer, etc.

IN EVENT OF ENGINE MISFIRE, THE CATALYTIC
CONVERTER MAY OVERHEAT, THEREFORE, THE
FOLLOWING PRECAUTIONS SHOULD BE TAKEN

lal Insure correct drive belt adjustmant,.
(bl Insure proper connection of battery terminals, etc.
[c] Handle resistor cords carefully.

{d} After repair work, insure that the ignition coil termi-
nals and all other ignition system lines are reconnected
securely.

When cleaning the engine compartment, be especially
careful to protect the electrical system from water.

PRECAUTIONS WHEN HANDLING OXYGEN SENSOR

(a) Do not allow oxygen sensor to drop or hit against an
object.

(b} Do not allow water to come into contact with the sen-
sor or attempt to cool it.
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FII

WHEN CAR IS EQUIPPED WITH A MOBILE RADIO
SYSTEM (HAM, CB, ETC.)

The ECU has been designed so that it will not be affected
by outside interference,

However, if your vehicle is equipped with an amateur ra-
dio transceiver, atc,

You must be observe the following precautions.

{al Install the antenna as far as possible from the ECU.
The ECU is located behind the glove box 5o the an-
tenna should be installed at the rear, left side of the
vehicle.

If installing in the bumper, do so on the left side, if
possible,

(b} Keep the antenna feeder as far away as possible from
the ECU wires — atleast 20cm (7.87 in.) — and, es-
pecially, do not wind them together.

{c) Insure that the feeder and antenna are properly ad-
justed.

(dl Do not equip your vehicle with a powerful maobile ra-
dio system.

AIR INDUCTION SYSTEM

1.

Separation of the engine oil level gauge, oil filler cap. PCV
hose, etc. may cause the engine to run out of tune.

Disconnection, looseness or cracks in the parts of the air
intake system between the air flow meter and cylinder head
will allow air suction and cause bad engine tune.

ELECTRONIC CONTROL SYSTEM

1.

Betore removing EFI wiring connectors, terminals, etc., first
disconnect power by either turning OFF the ignition switch
or disconnecting the battery terminals.

When installing a battery, be especially careful not to in-
correctly connect the positive and negative cables.

Do not permit parts to receive a severe impact during
removal or installation. Handle all EFI parts carefully and,
in particular, the ECU,

Do not be careless during troubleshooting as there are
numerous transistor circuits and even slight terminal con-
tact can cause further troubles.

Do not open the ECU cover.

When inspecting during rainy weather, take care to pre-
vent entry of water. Also, when washing the engine com-
partment, prevent water from getting on the EFI parts and
wiring connectors.

Parts should be replaced as an assembly.
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Lock Spring

Im‘“ﬁ

8.

9.

10.

Sufficient care is required when pulling out and inserting
wiring connectors.

{al Release the lock and pull out the connector, pulling
on the connectors.

(b} Fully insert the connector and insure that it is locked.

When inspecting a connector with a volt/ohmmeter,

(a} Carefully take out the water-proofing rubber if it is a
water-proof type connector.

{b} Insert the tester probe into the connector from the wir-
ing side when checking the continuity, amperage or
voltage.

{cl Do not apply unnecessary force to the terminal.

{d} After checking, install the water-proofing rubber on
the connector sacurely.

Use SST for inspection or test of the injector, cold start
injector or its wiring connactor,

S5T 09842-30020 and 09842-30050
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FUEL SYSTEM

1. When disconnecting high fuel pressura line the connaction,
a large amount of gasoline will come out, so abserve the
following procedure.

{al Put a container under the connection.
bl Slowly loosen the connection.

fc) Disconnect the connection.

(d} Plug the connection with a rubber plug.

2.  When connecting the flare nut or union bolt on the high
prassure pipe union, cbsaerve the following procedure.

[Union bolt type]

(a) Always use a new gasket.

(b}  First tighten the union bolt by hand.

fe)  Then tighten the bolt to the specified torque.
Torque: 300 kg-cm (22 ft-lb, 29 N-m)

[Flare nut type]

(al  Apply a thin coat of il to the flare and first tighten
the flare nut by hand.

(bl Then tighten the nut to the specified torque.
Torque: 350 kg-cm (25 ft-Ib, 34 N-m)

3. Take the following precautions when removing and install-

ing the injectors.
(a} Never re-use an Q-ring.

(b} When placing an O-ring on the injector, use care not
to damage it in any way.

(el Lubricate the O-ring with spindie oil or gasoline be-
fore installing — never use engine, gear or brake oil.

4. Install the injector to the delivery pipe and intake manifold

as shown in the figure.
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Faral

5.

TROUBLESHOOTING

TROUBLESHOOTING HINTS
1.

Confirm that there are no fuel leaks after performing
tenance on the fuel system.

(al With engine stopped, turn the ignition switch on.

(b} Short circuit terminals of the fuel pump check con
nector.

(c}  When the pressure regulator fuel return hose (shown
in the figure at left], is pinched, the pressure within
the high pressure line will rise to about 4 kg/cm? (51
psi, 392 kPa). In this state, check to see that the
are no leaks from any part of the fuel system.

CAUTION: Always pinch the hose. Avoid bending as i
may cause the hose to crack.

Engine troubles are usually not caused by the EFI system,
When troubleshooting, always first check the condition of
the othar systems.

{a} Electronic source

* Battery
* Fusible links
* Fuses
(b} Body ground
{c) Fuel supply

* Fuel leakage
& Fuegl filter
* Fuel pump

{d} Ignition system

Spark plug
High-tension cord
Distributor
lgniter and ignition coil
(e} Air intake system

* Vacuum leaks
{fi Emission control system

+ EGR system
* PCV system

g}l Others

* |gnition timing (ESA system)
* |dle speed (ISC system)
* etc.
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[ ]
Drigital Type Analog Type
s LR TR
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2.

The most frequent cause of problems is simply a bad con-
tact in wiring connectors. So always make sure that con-
nections are secure.

When inspecting the connector, pay particular attention
to the following points:
fa} Check 1o see that the terminals are not bent.

(b} Check to see that the connector is pushed in complete-
Iy and locked.

ic) Check to sae that thare is no signal change when the
connector is slightly tapped or wiggled.

Sufficiently troubleshoot for other causes before replac-
ing the computer. The computer is of high quality and it
is expensive.

Use woltfohmmeter with high-impedance (10 k{/V
minimum).
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TROUBLESHOOTING PROCEDURES
SYMPTOM — DIFFICULT TO START OR NO START
(ENGINE WILL NOT CRANK OR CRANKS SLOWLY)

! CHECK ELECTRIC SOURCE = 1. Battery

BAD {1} Connection
{2} Gravity — Drive belt — Charging
system

E (3] Voltage
‘ 2. Fusible link

.....

CHECK STARTING SYSTEM Ignition switch
Neutral start switch for AT
Starter

Wiring/Connection

BAD

Bwn =
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SYMPTOM — DIFFICULT TO START OR NO START (CRANKS OK)

CHECK DIAGNOSIS 5YSTEM - Diagnostic code(s)
Check for output of diagnostic code. Malfunction | (See page FI-25)
{See page FI-22) codels]
Normal code
DOES ENGINE START WITH -|I15C system
ACCELERATOR PEDAL DEPRESSED? OK {1} ISC valve
{2}  Wiring connection (+B ISC valve ECUY
NO
CHECK FOR VACUUM LEAKS IN AIR 1. Oil filler cap
INTAKE LINE BAD 2. 0Qil level gauge
4. Hose connections
4. PCV hoses
5. EGR system — EGR valve stays open
OK
CHECK IGNITION SPARK 1. Plug wires
1. Unplug connectors of injector resistor BAD 2. High-tension cords
and start injector time switch. 3. Distributor
2. Check by holding spark plug wire 8 — 4. Ignition coil, igniter
10 mm (0.31 — 0.39 in.}) away from
engine block while engine is cranking.
A strong spark should be noted.
l 0K
CHECK IGNITION TIMING Adjust ignition timing. (See page 1G-9
1. Short both terminals of the NO ¢ d page |
check connector.
2. Check ignition timing.
STD: 10° BTDC
{w/short terminals of the
check connector)
OK
CHECK FUEL SUPPLY TO INJECTOR _|1. Fuel line — leakage — deformation
1. Fuel in tank bad 2. Fuse
) . BAD o .
2. Fuel pressure in fuel line 3. Circuit opening relay {See page FI-69)
{1] Short fuel pump check terminals. 4. Fuel pump (See page Fl-44)
{2} Fuel pressure at fuel hose of fuel 5.  Fuel filter
filter can be felt. 6. Fuel prassura regulator
{See page FI-45) l (See page FI-52)
OK
CHECK FUEL PUMP SWITCH IN AIR Air flow meter (See page FI-58)
FLOW METER BAD
Check continuity between terminals Fe and|
E: while measuring plate of air flow meter
s open.

OK CONTINUED ON PAGE FI-12
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-

' Check compression pressure if necessary.

| OK. CONTINUED FROM PAGE FI-11

...... !

CHECK SPARK PLUGS

Max. allowable gap: 1.4 mm (0.055 in.}
Correct insulation resistance:
10 M{ or more

Pracaution: Never attempt to adjust gap
on used platinum tipped spark plug.

NO

1

Spark plug

Compression pressure
Limit: 9.0 kg/cm? {128 psi, BB3 kPa)
at 250 rpm

— Note —

(See page EM-G)

[ox

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER

[Fl ugs

NO
All ™

WET~

Injectar(s) — shorted or leaking

Injector wiring(s) between resistor and
ECU shorted

Cold start injector — leakage
{See page FI-49)

Start injector time switch
{(See page FI-71)

NO

F‘

. Wiring connection

Power to ECU

{1} Fusible link

{2) Fuse

{3} No. 1 and No. 2 main relay

Air flow meter
Water temp. sensor

Injection signal circuit
{1}  Injector wiring
{2} Resistor

{3} ECU
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SYMPTOM — ENGINE OFTEN STALLS

CHECK DIAGNOSIS SYSTEM Diagnostic codels) (See page FI-25}
Check for output of diagnostic code Malfunction
{See page F1-22) codels)

Mormal code

CHECK FOR VACUUM LEAKS IN AIR 1. Oil filler cap
INTAKE LINE BAD 2. 0il level gauge
3. Hose connections
4. PCV hosas
5. EGR system — EGR valve stays cpen
OK
CHECK FUEL SUPPLY TO INJECTOR 1. Fuel line — leakage — deformation
1. Fuel in tank BAD 2. Fuse
2. Fuel pressure in fuel line 3. Circuit opening relay (See page FI-69)
i1) Short fuel pump check terminals. 4. Fuel pump (See page Fl-44)
12} You can feel fuel pressure at fuel 5. Fuel filter
hose. 6. Fueal pressure regulator (See page FI-52)
(See page FI-45)
QK
CHECK AIR FILTER ELEMENT BAD Element — clean or replace
oK
CHECK IDLE SPEED ISC system
STD: 650 rpm BAD (1) Wiring connection
{2} ISC valve
(3} ECU ([test by substitution)
OK
CHECK IGNITION TIMING Adjust ignition timing
1. Short both terminals of the NO
check connector.
2. Check ignition timing.
STD: 10° BTDC
{w/short terminals of the
check connector)
OK
CHECK SPARK PLUGS ol 1. Spark plug
Max. allowable gap: 1.4 mm (0.055 in.} NO 2. Compression pressure
Precaution: MNever attempt to adjust gap l.Hr":lﬁ: 9.0 kgicm? (128 psi, 883 kPa)
on used platinum tipped spark plug. at 250 rpm
= Notg -
Check compression pressure if necessary.
{See page EM-B6)
oK
CHECK COLD START INJECTOR - 1. Cold start injector
(See page F1-49) BAD 2. Start injector time switch
(See page FI-71)

l OK CONTINUED ON PAGE FI-14
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I OK CONTINUED FROM PAGE FI-13
CHECK FUEL PRESSURE 1. Fuel pump (See page Fl-44)
(See page FI-45) BAD 2. Fuel filter
3. Fuel pressure regulator
(See page FI-52)
0K
CHECK INJECTORS BAD Injection condition
(See page FI-53)
OK
CHECK EFI ELECTRONIC CIRCUIT 1. Wiring connection
USING VOLT/OHMMETER BAD 2. Power to ECU
{1} Fusible link
(2} No. 1 and No. 2 main relay
3. Air flow meter
4. Water temp. sensor
5. Injection signal circuit
(1) Injector wiring
{2) Reasistor
{3) ECU
SYMPTOM — ENGINE SOMETIMES STALLS
CHECK DIAGNOSIS SYSTEM Diagnostic codels)
Check for output of diagnostic code. Malfunction |(See page FI-25)
{See page FI-22) codel(s)

Mormal code

CHECK AIR FLOW METER Air flow meter
(See page FI-58) BAD
oK
CHECK WIRING CONNECTORS AND 1. Connector
RELAYS BAD 2. No.1 and Ne. 2 main relay
Check that there is a signal change when {See page FI-68)
the connector or relay is slightly tapped 3. Circuit opening relay (See page FI-69)

or wiggled.
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SYMPTOM — ROUGH IDLING AND/OR MISSING

CHECK DIAGNOSIS SYSTEM - | Diagnostic code(s)
Check for output of diagnostic code. Malfunction | (See page FI-25]
i(See page FI-22) codels)
lhlurrnm code
CHECK FOR VACUUM LEAKS IN AIR - 1. Oil filler cap
INTAKE LINE BAD 2. 0Oil level gauge
3. Hose connections
4, PCV hoses
5. EGR systermn — EGR valve stays open
IDK
CHECK AIR FILTER ELEMENT BAD Element — clean or rgplﬂgﬂ
oK
CHECK IDLE SPEED - ISC system
STD: 650 rpm BAD (1) Wiring connéction
{21 I1SC valve
{3} ECU (test by substitution)
Jox
CHECK IGNITION TIMING - |g|'|iljnn system
1. Short both terminals of the NO

check connector.
2. Check ignition timing.
STD: 10° BTDC
iw/short terminals of the
check connector)

1 0K
CHECK SPARK PLUGS «| 1. Spark plug
Max. allowable gap: 1.4 mm (0.055 in.) NO 2. Compression pressure
Precaution: Never attempt to adjust gap Limit: 9.0 kg/cm? (128 psi, BB3 kPa)
on used platinum tipped spark plug. at 250 rpm
— Note —
Check comprassion pressure if necessary.
[See page EM-6)
| oK
CHECK COLD START INJECTOR 1. Cold start injector
(See page FI-49) BAD 2. Start injector time switch

(See page FI-71)

IDI‘Z CONTINUED ON PAGE FI-186
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!ﬂl': CONTINUED FROM PAGE FI-156

CHECK FUEL PRESSURE 1. Fuel pump (See page Fi-44)

{See page F|-45) BAD 2. Fuel filter

3. Fuel pressure regulator
(See page FI-52)

.]m:

r;]HEEH INJECTORS Injection condition
| (See page FI-53) BAD ]

0K

=k

CHECK EFI ELECTRONIC CIRCUIT Wiring connection
USING VOLT/OHMMETER BAD 2, Power to ECU
{1} Fusible link
{2} No. 1 and No. 2 main relay
Air flow meter
Water temp. sensor
Injection signal circuit
(1) Injector wiring
{2) Resistor
{3) ECU

oW

e
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FlI-17

SYMPTOM — HIGH ENGINE IDLE SPEED (NO DROP)

CHECK ACCELERATOR LINKAGE

Linkage — stuck dash pot system

BAD
1 OK
CHECK DIAGNOSIS SYSTEM Diagnostic codels)
Check for output of diagnostic code. Maltunction | (See page FI-25)
{See page FI-22) codels)
Mormal code
CHECK ISC SYSTEM 1. Wiring connection
BAD {Air con, Throttle position sensor — ECU)
2. ISC valve
3. Air conditioner switch
LI‘JH
CHECK THROTTLE POSITION SENSOR =| Throttle body
BAD
1 oK
CHECK FUEL PRESSURE Fuel pressure regulator — high pressure
(See page F1-45) BAD g pressur
OK
CHECK COLD START INJECTOR Cold start injector — leakage
iSee page FI1-49) BAD
QK
CHECK INJECTORS (See page FI-53) BAD Injectors — leakage, injection quantity
QK
CHECK EFI ELECTRONIC CIRCUIT 1. Wiring connection
USING VOLT/OHMMETER 2. Power 10 ECU
BAD (1) Fusible link
{2} No. 1 and No. 2 main relay
3. Air flow meter
4. Watar temp. sansor
5. Air temp. sensor
6. Injection signal circuit

(1) Injactor wirings
{2} Resistor
(3} ECU
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SYMPTOM — ENGINE BACKFIRES-Lean Fuel Mixture

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.
{See page FI-22)

code(s)

Mormal code

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

Malf uncti-n;'nr

Diagnostic code(s)
{See page FI-25)

BAD

f oK

CHECK IGNITION TIMING
1. Short both terminals of the
check connector.
2. Check ignition timing.
STD: 10° BTDC
{w/short terminals of the
check connector)

BAD

lDJ{

CHECK COLD START INJECTOR
(See page FI-49)

BAD

oK

CHECK FUEL PRESSURE
(See page Fl-45)

Oil filler cap

Qil level gauge

Hose connections

PCV hoses

EGR system — EGR valve stays open

AWK =

Ignition system (See page 1G-2)

1. Cold start injector
2. Start injector time switch

(See page FI-71)

BAD

OK

CHECK INJECTORS
(See page FI-53)

1. Fuel pump (See page Fl-44)
2. Fuel filter
3. Fuel pressure regulator (See page FI-52)

BAD

OK

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER

Injectors — clogged

BAD

1|‘

[ N

Wiring connection
Power to ECU

{1) Fusible link

(2) No.1 and No. 2 main relay
Air flow meter

Water temp. sensor

Ajr temp. sensor
Throttle position sensor
Injection signal circuit
(1) Injection wirings

{2} Resistor

{3} ECU

(4) Fuel cut signal

8. Oxygen sensor

M
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SYMPTOM — MUFFLER EXPLOSION (AFTER FIRE)

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.
{See page FI-22)

-Rich Fuel Mixture-Misfire

Ihlnrrnnl code

CHECK IGNITION TIMING
1. Short both terminals of the
check connector.
2. Check ignition timing.
STD: 10° BTDC
{wishort terminals of the
check connector)

OK

CHECK COLD START INJECTOR
|Sea page FI-49)

[ox

CHECK INJECTORS

OK

CHECK SPARK PLUGS

Max. allowable gap: 1.4 mm (0.055 in.)
Precaution: Never attempt to adjust gap
on used platinum tipped spark plug.

— Note —

Check compression pressure if necessary.
iSee page EM-6)

L]

[ox

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER

—| Diagnostic codels) {See page FI-25)
Malfunction
code(s)
Ignition system (See page 1G-2)
NO
1. Cold start injector
BAD 2. Start injector time switch
iSee page FI-71)
BAD Injectors — leakage
-| 1. Spark plug
NO 2. Compression pressure
Limit: 9.0 kg/cm? (128 psi, 883 kPa)
at 250 rpm
1. Throttle position sensor
BAD 2, Injection signal

(1) Injector wiring
(2} Resistor
{3} ECU

3. Oxygen sensor
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SYMPTOM — ENGINE HESITATES AND/OR POOR ACCELERATION

CHECK CLUTCH AND BRAKE

oK

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

1.

Clutch — slips

10K

CHECK AIR FILTER ELEMENT

fox

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.
(See page FI-22)

Normal code

CHECK IGNITION SPARK

1. Unplug connectors of injector resistor
and start injection time switch.

2. Check by holding spark plug wire
8 — 10 mm (0.31 — 0.39 in.) away
from engine block while engine cranking.
A strong spark should be noted.

CHECK IGNITION TIMING
1. Short both terminals of the
check connector.
2. Check ignition timing.
STD: 10° BTDC
{wishort terminals of the
check connector)

OK CONTINUED ON PAGE FI-21

BAD 2. Brakes — drag
1. Qil filler cap
BAD 2. Qil level gauge
3. Hose connections
4. PCV hoses
6. EGR system — EGR valve stays open
—=| Clean or raplace
BAD
- Diagnostic code(s) (See page FI-25)
Malfunction
code(s]
| 1. Plug wires
BAD 2. High-tension cords
3. Distributor
4. Ignition coil, igniter
o Ignition system (See page 1G-2)
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| OK CONTINUED FROM PAGE FI-20
!

CHECK FUEL PRESSURE

{See page FI-45)

OK

CHECK INJECTORS

BAD

1. Fuel pump {See page Fl-44)
2. Fuel filter
3. Fuel pressure regulator (See page FI-52)

(See page FI-53)

1 OK

CHECK SPARK PLUGS

Max. allowable gap: 1.4 mm (0.0585 in.)
Precaution: Newver attempt to adjust gap
on used platinum tipped spark plug.

— Note —

Check compression pressure if necessary.
|See page EM-B)

BAD

Injection condition

OK

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER

L ]

NO

1. Spark plug
2. Compression pressure
Limit: 9.0 kg/cm?® (128 psi, 883 kPa)
at 260 rpm

BAD

Wiring connection
Power to ECU

(1) Fusible link

(2) No. 1 and No. 2 main relay
Air flow meter

Water temp. sensor

Air temp. sensor
Throttle position sensor
Injaction signal circuit
{1} Injector wirings

{2) Resistor

{3} ECU

Bl

MNEos W
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DIAGNOSIS SYSTEM
Description

The ECU contains a built-in self-diagnosis system by which trou-
bles with the engine signal network are detected and a "CHECK
ENGINE’* warning light on the instrument pahel flashes (Code
Nos. 12, 13, 14, 21, 22, 31, 32, 42, 62 and 53].

A "CHECK ENGINE"" warning light on the instrument panel in-
forms the driver that a malfunction has been detected. The light
goes out automatically when the malfunction has been claared.

The diagnostic code can be read by the number of blinks of the
“CHECK ENGINE' warning light when terminals T and E are
short-circuited.

"'CHECK ENGINE'® WARNING LIGHT CHECK

1. The “"CHECK ENGINE" warning light will come on when
the ignition switch is placed at ON and the engine i1s not
Funning.

2.  When the engine is started, the ““CHECK ENGINE'" warn-
ing light should go out.

If the light remains on, the diagnosis system has detected
a malfunction in the system.

OUTPUT OF DIAGNOSTIC CODES

Initial Conditions

+* Battery voltage above 11 volts.

* Throttle valve fully closed (throttle position sensor IDL
points closed).

* Transmission in P or N range.

* Air conditioner switch OFF.

* Engine at normal operating tempearature.

1. Turn the ignition switch to ON. Do not start the engine.

2. Using a sub-wire, short terminals of the check connector.
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3. HRead the diagnostic code as indicated by the number of
flashes of the “"CHECK ENGINE" warning light.
FIEdE
Mo malfunction Diagnostic
{al If system is operating normally (no malfunction], the
0.25 seconds light will blink once every 0.25 seconds.
ON
OFF
0.25 seconds
ATEIE
' bl In event of a malfunction, the light will blink once ev-
Code No. 21 and No, X2 . ery 0.5 seconds. The first number of blinks will equal
the first digit of a 2-digit diagnostic code. Aftara 1.5
0.5 seconds 4.5 seconds second pause, the 2nd number of blinks will equal the
ON 2nd number of a 2-digit diagnostic code. If there are
OFE |i| " two or more codes, there will be a 2.5 seconds pause
- between each.
== 2.5 seconds
1.5 seconds NOTE : In event of 8 number of troubles codes, indica-
tion will begin from the smaller value and continue to the
oae larger in order.

4.  After the diagnosis check, remove the sub-wire from the
check connector.
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F IS

Cancelling out diagnostic code

(a}l After repair of the trouble area, the diagnostic code
retained in memory by the ECU must be cancelled out
by removing the STOP fuse (15A) for 30 seconds or
maore, depending on ambient temperature [the lower
the temperature, the longer the fuse must be left out)
with the ignition switch off.

NOTE:

* Cancellation can also be done by removing the battery
negative [ — ) terminal, but in this case other memory sys-
tems (radio ETR, clock, etc.) will also be cancelled out.

* |If the diagnostic code is not cancelled out, it will be re-
tained by the ECU and appear along with a new code
in event of future trouble,

* If it is necessary to work on engine components requir-
ing removal of the battery terminal, a check must first
be made to see if a diagnostic code is detected.

{bl Afrer cancellation, perform a road test, if necessary,
confirm that a “'normal’’ code is now read on the
“CHECK ENGINE™ warning light.

if the same diagnostic code is still indicated, it indi-
cates that the trouble area has not been repaired
thoroughly.

DIAGNOSIS INDICATION

(1}

(2}

(3]

(4)

Including ““Normal™, the ECU is programmed with the fol-
lowing 16 diagnostic codes.

When 2 or more codes are indicated, the lowest number

fcodel will appear first.
However, no other code will apear along with code No. 11.

All detected diagnostic codes, except 51 and 53, will be
retained in memory by the ECU from the time of detection
until cancelled out.

Once the malfunction is cleared, the ‘CHECK ENGINE"
warning light on the instrument panel will go out but the
diagnostic codels) remain stored in ECU memory (except
for code 51).

e g e ==
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cose o - Code o P
- | o ML # L
3 e 2 I
1 . @ L
g e 2 L
1 N 1, 3 L
2 e d I
7 e 52 LI
. g 53 11

DIAGNOSTIC CODES

Eﬁf System Diagnosis Trouble Area See page
Naormal This appears when none of the other
codes {11 thru 51} are identified.
. . . 1. Main relay circuit
1 | ECU (+ B oy everance, however slight, in + B 2. Main relay Fl.32
i 3. ECU
1. Distributor circuit
No Ne, G signal to ECU within several 2. Distributor i
12 | APM Signal seconds after engine is cranked. 3. Starter signal circuit G-7
4, ECU
Mo Ne signal to ECU within several
13 | APM Signal seconds after engine reaches 1,000 rpm. Same a3 12, sbove.
T 1. kgniter circuit
14 | ignition Signal :.':ﬁ:l:;:lr:m igniter six times in N L:?ml'ﬁt, IGf) Fl-42
3. ECU
Oxygen sensor gives a lean signal for several | 1. Oxygen sensor circuit
21 Oxygen Sensor seconds even when coolant teémperature is 2. Oxygen sensor EL73
Signal above S0°C (122°F) and engine is running 3. ECU
under high load conditions above 1,500 rpm.
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CH”':" Systam Diagnosis Trouble Area Sea page
1. Watar temp. sansor
22 Watar Temp. Open or short circuit in coolant temp. circuit
Sensor Signal sensor signal. 2. Water temp. sensor FI-72
3. ECU
1. Intake air temp. sensor
23 Intake Air Temp. Open or short circuit in intake air temp. circuit
Sensor Signal sensor, 2. Intake air temp. sensor FI-38
A, ECU
. M Open circuit in Ve signal or Vs and Ez 1. Air flow meter circuit
N ;;;:;Tw f short circuited when idle points are 2. Air flow meter FI-37
closed. 3. ECU
a2 Air Flow Metar Open circuit in Ez or Ve and Vs short Same as 31, above. FI-37
Signal circuited.
1. Throttle position
L ircuit
Throttle Position Open or short circuit in sensor c .
41 Sensor Signal throttla position sensor signal. 2. Throttle position Fi-36
sSensar
3. ECU
(A/T): Signal informing ECU that vehicle 1. Vehicle speed sensor
speed is 2.0 km/h or less has been circuit
input ECU for 5 seconds with 2. Vahicle spaed sensor
engine running at 2,500 rpm or 3. Torque converter
42 Vehicle Spead maore and shift lever is in other than slipping
Sensor Signal N or P range. 4, ECU
(M/Th:  Signal informing ECU that vehicle
speed is 2.0 km/h or lass has been
input ECU for 5 seconds with
engine running at 2,500 rpm or
more.
1. Main relay circuit
Starter Signal No STA signal to ECU when engine is 2-1G switch circuit
43 {1+ B ning over 8O0 [starter) Fl-40
ruinee pm. 3. 1G switch
4, ECU
Meutral start switch OFF or air condi- 1. Neutral start S/W
51 | Switch Signal tioner switch ON during diagnostic 2. Air con. S/W
check. 3. ECU
Knock Sensor L 1. Knock sensor circuit
52 Signal Open or short circuit in knock sensor. 2. Knock sansor
3. ECU
g3 | knock Sensor Faulty ECU. (KNOCK CPU} ECU

Signal




EFl SYSTEM — Diagnosis System

FiI-27

INSPECTION OF DIAGNOSIS CIRCUIT

5TOP

ECU

MNo. 1 Main Relay

BAT

O

Check Engine
Wamning Light

O M-REL

)W

oo

Ignition S/W

Battery

i

e

™

G S/W

Ei

Check Connector ——

e
Does CHECK ENG. warning light come on when | ygg |_
ignition switch is at ON? = |System Normal
{ NO
Does CHECK ENG. light come on when ECU YES |[Check wiring between EI:I..I| oK | Try another

termingl W is grounded 1o the body?

IHG

Check bulb, fuse and wiring between ECU and
ignition switch.

| BAD

Repair or ruplacet

Dows CHECK ENG. warmning {ight go OFF when
engine is started?

YES

terminal E1 and body
ground

J BAD

Repair or replace

{ND

Check wiring between ECU and CHECK ENG.
warning light.

10K

Is there diagnosis code output when service,
connector is short circuited?

| Repair

System Hmmal‘

 YES

Does CHECK ENG. warning light go out after
repair according to malfunction code?

7 YES

=| Try another ECU

s | Further repair required

Systam 0K

[Carml out Diagnostic code

L

ECU
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TROUBLESHOOTING WITH VOLT/OHMMETER
PREPARATION FOR TROUBLESHOOTING
1. Remowve the glove box door and glove box.
2. Remove the ECU with wire harness.
EFI SYSTEM CHECK PROCEDURE
NOTE:
Voltmeter 1.  The EFI circuit can be checked by measuring the
resistance and voltage at the wiring connectors of the
ECU.
- 2. Perform all voltage measurement with the connectors
Vo connected.
3. Verify that the battery voltage is 11V or above when
the ignition switch is ON.
Using a voltmeter, measure the voltage at each terminal
of the wiring connector.
NOTE: If there is any problem, see TROUBLESHOOTING
FOR EFI ELECTRONIC CIRCUIT WITH VOLT/ OHMMETER,
Connectors of ECU
Symbol Terminal Name Symbaol Terminal Name Symbol Terminal Mame
Eo ENGINE GROUND G |ENGINE REVOLUTION SENSOR AlC AT MAGMNET SWITCH
Eoz ENGINE GROUND Ve CHECK CONMNECTOR SPD SPEEDOMETER
MNo. 10 INJECTOR G ENGINE REVOLUTION SENSOR W WARNING LIGHT
No.20 INJECTOR T CHECK CONNECTOR THA AIR TEMP. SENSOR
STA STARTER SWITCH VTA THROTTLE SWITCH Vs AIR FLOW METER
IGt IGMITER Me ENGINE REVOLUTIOM SENSOR Wi AIR FLOW METER
EGR EGR VSV iDL THROTTLE SWITCH BAT BATTERY +B
Ei ENGINE GROUND KMNE KENOCK SENSOR IG SAW IGNITION SWITCH
N MEUTRAL START SWITCH (A/T) IGf IGNITER +B MAIN RELAY
CLUTCH SWITCH (M/T) Ox OXYGEN SENSOR TCD ECT COMPUTER
ISC ISC MOTOR NO.1 COIL THW WATER TEMFP. SENSOR Ol CIL PRESSURE SWITCH
I5Cz ISC MOTOR NO.2 COL Ez SENSOR EARTH L1 ECT COMPUTER
I5Ca KBC MOTOR NO.3 COIL Es EMNGINE GROUND Lz ECT COMPUTER
I5Ca I5C MOTOR NO.4 COIL M-REL MAIN RELAY COIL La ECT COMPUTER
_-l% E 1 —%
Ear M5 |s7aeaR|nic) | 15 15 e G | me aieeme 1'&*&:. POl [THAf v | ve maT| Ry
Eos [ 55| 16t | E, 1SS we | 7 |vralioufkns] ox | € || 2] & [Ten]  |ae| w o +B | +B
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TROUBLESHOOTING FOR EFI
ELECTRONIC CIRCUIT WITH
VOLT/OHMMETER

NOTE: Because the following troubleshooting procedures
are designed for inspection of each separate system, the
actual troubleshooting procedure may vary somewhat.
However, please refer to these procedures and parform ac-
tual troubleshooting, conforming to the inspection methods
described in this manual.

For example, it is better to first make a simple check of
the fuses, fusible links and connecting condition of the con-
nectors before making your inspection according to the
procedures listaed.

Mo.2 J/B

Fusible Link

FL1.0% FL O.3P
Fuse 154 EFI
Fusible Link
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VOLTAGES AT ECU WIRING CONNECTORS
No. Terminals Condition STD Voltage See page
BAT — Ei _ Fi-32
+B — Er
1 10 — 14 FI-33
IG SMW — Ev —_—
M-REL — E1 Fl-34
IDL — Ez Throttle valve open 4—-6 FI-35
Ve — Ez —_ 4 - B
2
Throttle valve fully closed 0.1 — 1.0 Fl-3&
WTh — Ez ON
IG S/W Throttle valve fully opened 4 -5
Ve — Ez —_ 4 — B Fl-37
Maasuring plate fully closed 4 -6
Measuring plate fully open 0.02 — 0.08 FI.38
3 Vs — Ez :
Idling 2 4
3,000 rpm 0.3 - 1.0
THA — Ez Intake air temperature 20°C (BB°F) 1 =2 Fl-38
IG S/W ON
4 THW — Ez Coolant temperature BO®C {176°F) 0.1 = 0.5 FI-39
STA — Ex IG S/W ST position 6 — 12 Fl-40
MNo. 10
—_ G S —
& Mo, 20 Er S/W ON | 14 Fl-41
7 Gt — Eiv Cranking or Idling 0.7 = 1.0 Fl-42
ISCr IG S/W ON —_ 9 — 14
B P —E Fl-43
ISCa 2 — 3 secs, after angine off 9 — 14
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Dhmmaeter

ECU Connector

INSPECTION OF WIRING CONNECTOR LINE
MEASURE RESISTANCE OF ECU

CAUTION:
1. Do not touch the ECU terminals.

2. The tester probe should be inserted into the wiring
connector from the wiring side.

Using an ohmmeter, check the resistance between each
terminal of the wiring connector.

* Remove the glove box.
* Disconnect the wiring connectors from the ECU.

* Measure the resistance between each terminal of the wir-
ing connectors.

Resistances at ECU Wiring Connectors

Terminals Condition Resistance ({1}
Throttle valve open oo
IDL — Ez
Throttle valve fully closed 0 —=1000
Throttle valve fully opened 3,300 — 10,000
VTA — Ez
Throttle valve fully closed 200 — BOO
v £ Disconnect air flow meter connector 3,000 — 7,000
c — Ez
Disconnect throttle position sensor connactor 200 — 400
Measuring plate fully closed 20 — 400
Ve — Ez
Measuring plate fully opened 20 — 1,000
THA — Ez Intake air temperature 20°C (88°F) 2,000 — 3,000
G-G3 —_ 140 — 180
Ne - G = — 140 — 18O
ISCy, I1SC2
ISCs, 15Cs ~ *B — 10 - 30
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No.| Terminals Trouble Condition STD Voltage
BAT — Eq No voltage - 10 - 14
4 +B - E No voltage Ignition switch ON 10 — 14
IG S/W — E No voltage Ignition switch ON 10 — 14
M-REL — E: No voltage Ignition switch ON 10 — 14
ECU
AM, STOP Fuse
TR T '[B.AT
IG 5W
t 211G
Fuse Main Relay No. 1 —— Circuit Opening S
——, p—[@) Relay  +8
—_ T --REL
E Bamwl ~
I L[
= = 3

) . BAT ~ Ex

Voltmeter ECU (I} There is no voltage between ECU terminals BAT and Ei.

¥

@ Check that there is voltage between ECU terminal BAT and
body ground.

MO LEIK

FHI743 @ Check wiring between ECU terminal E1 and

body ground.

Voltmeter ECU @ 1 BAD

Repair or replace

Check fuse, fusible links and NO .
wiring harness, Repair

F &
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=

. +8 +« E

G S/W ON}

(1) There is no voltage between ECU terminals +B and E.

1

ground. (IG S/W ONI|

(@) Check that thers is voltage between ECLU terminal +B and body

ND J oK

body ground.

Check wiring between ECU terminal E1 and

¥

lam

Repair or replaca

Veltmeter ECU @'
i
W -
0]
Vaoltmeter ECU

FHI?AE

Repair or replace

BAD
Check fuse and wiring harness.
OK
L
Chack NO. 1 main relay. ﬂ.—.

. IG S = Ex

Replaca

(1) There is no voltage between ECU terminals IG S/W and Ei,

{IG 5/'W ON)

{Z) Check that there is voltage between ECU terminal IG S/W and

body ground. (IG S/W ON}

(=11

NO OK
1

body ground.

Check wiring between ECU terminal E1 and

' BAD

Repair or replace

Check fusible links and ignition
switch.

MO

Repair or réplace
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Fl-34 EFI SYSTEM — Troubleshooting for EFI Electro
= M-REL ~ E
] ° ‘
Violtmats ECU (1) Thera is no voltage between ECU terminals M-REL and E:. 3
TR (G S/W ON} 3

FEjT4T

FHIE

l

(3) Check that there is voltage between ECU
body ground. (G S/W oM

rerminal M-REL and

J

NO L Ok

body ground.

Check wiring between ECU terminal Ey and

| 8n0

Repair or replace |

Check NO. 1 main ralay and
wiring harness.

BEAD

OF,

Try another ECU.

Replace
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Terminals Trouble Condition STD voltage
IDL — E: Threttle valve open 4-6
VTA — Es No voltage Ignition Throttle valve fully closed 0.1 — 1.0
switch ON | Throttle valve fully open 4 -5
Vc — Ez - 4 -6
ECL
Throttle Position Sensor
Ez
oL
VTA
Vi
Ey
R
= —_—

ol

IDL = Ez

(@ There is no valtage between ECU terminals IDL and Ea.
(IG 5/W ON) {Throttle valve open)

|

(@ Check that there is voltage between ECU terminal + B body
and body ground. (IG S/W ON)

Voltmeter

NO

L

oK

Check wiring between ECU terminal E1 and body

ground.

Refer to No. 1.

BAD

I BAD

Repair or replace

1

OK

’{EI Check throttle position unm?l

]

BAD

Inr:

Repair or replace

A

BAD

Repair or replace
throttle position sensaor)

Check wiring between ECU and
throttle position sensor,

lﬂl’:’.

Try another ECU,
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Valtmeter ECU {1} There is no specified voltage at ECU terminals VTA and Ez,

(=t

(G 5/W ONj

(Z) Check that there is voltage between ECU terminal +B

and body ground. (IG S/W ON]

WVoltmeter

L

NO QK

ground.

Check wiring between ECU terminal E1 and body

Refer 1o No. 1.

BAD

BAD

Repair or replace

OK

IEI Check throttle position sensor.

BAD

Repair or replace

0K

Check wiring between ECU and
throttle position sensor.,

OK

Try anocther ECL.

Valtmater

a1

Ve — Ez

BAD

={ Repair or replace

Repair or replace

(1) There is no voltage between ECU terminals Vo and Ez.

(G S/W ON)

;

Check that there is voltage between ECU terminal + B

and body ground. (IG 5/W ON)

oK NO
]
———
(@ Check throttle position I_ Refer ta No. 1,
SEnsor.
] BAD OK

Repair or replace

Check wiring between ECU and
throttle position sansor.

Ok

Try another ECU.

BAD

Repair or replace
wiring.
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No. | Terminal Trouble Condition STD Voltage
Ve — E —_—
2 Ignition 4 -6V
Vs — Ez SW ON Measuring plate fully closed 4 -5V
3 Vs — Ez MNa voltage H‘III.H'II'I'I plate fully Qpsan 0.02 — 0.0BV
Vs — Ez Idling — 2 — 4V
Vs — Ez 3.000 rpm —— 0.3 —10V
THA = Ez IG S/'W ON Intake air tamparature 20°C (BB°F) 1=2V
Air Flow Meter ECL
o - +B
) — F/P Connector
San €
/- o Vs
£ Ve
. THA
— <E,
Fioras

(_-ID - Vic ~ Ex

Voltmeter ECU

|ﬂ_} There is no voltage between ECU terminals V¢ and Ez.
G 5/W ON)

(2 Check that there is voltage between ECU terminal + B and body
ground, (IG S/W ON)

NO | oK,
(@) Check wiring between ECU terminal Ez and body
Voltmeter ECU ¥ ground,
\ I BAD
Repair or replace
Vo
o r
BAD
Refer to No. 1. =| Repair or replace
OK
1
BAD
Check air flow meter. =|  Repair or raplace
Ohmmeter ECU @ 0K
Check wiring between BAD
ECU and air flow meter. ™| Repair or replace
Icm'
Try another ECU.

FioTso
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= . Wi = E;
L
Voltmeter ECU (1} There is no specified vaoltage at ECU terminals Vs and Ez.

FIDTS.

+
OF

Voltmeter
i - -
; i
S
+ 5
V e
Ohmmeter Air Flow Meter
@ [ E Vg

= e g S o e

FHrsa
@
Voltmeter EII:_:_'L.I

U _—
v '™
-

FIrES

Ohmmeter Air f_lﬂw Metg_r

FIDXN

G /W ON}

|

(& Check that there is voltage between ECU terminal +B and baody

ground, (IG S/'W ON)

KO oK
]
Check wiring betwaan ECU terminal Ez and body
ground.
BAD
Repair or replace
Refer to No. 1. BAD Repair or replace
K
"CI'
@ Check air flow meter. ...._Ef'.?u._.. Repair or replace
Iuk:
Check wiring batween ECU BAD
. R&pair ar replace

and air flow meter.

|t:m

Try another ECU,

THAHE!

(1) There is no voltage between ECU terminals THA and Ez.

(IG S/W ON}

Check that there is voltage between ECU terminal +EB and body

ground. (G S'W ON)

Ok

I

(@ Check air temp.
SEnsor,

BAD oK

NO

Refer to MNo. 1.

Replace air temp.
SENSOr.

Check wiring batween ECU and
air tamp. Sansor,

oK laﬁ.u

Try another ECU.

Repair or replace
WIrinig.
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No. | Terminals Trouble Condition STD Voltage
_ Ignition switch Coolant temperature B0°C _
4 | THW — Ez No voltage ON (176°F) 01-06V
ECU
Water Temp. Sensor 8
]
_-I_I i E:
% &
Fiddin
® @ There is no voltage between ECU terminals THW and Ez.
Voltmeter ECU (IG S/W ON)

l

@ Check that there is voltage between ECU tarminal +B and body
ground. (IG §/W ON)

lm:

— 'ﬁ] Check water temp. sensor,

Voltmeter

@] 1t

BAD

Replace water
temp. Sensor,

OK

N
“::n

Refer ta Mo, 1.

Check wiring between ECU and
watar temp, sensor,

Inu

Try another ECU,

FIohEs

BaD

Repair or replace
wiring.




Fl-40 EFl SYSTEM — Tmuhlushnming for EFl Electronic Circuit with Volt/Ohmmeter
No. Terminals Trouble Condition STD Voltage
5 STA — Es No voltage Ignition switch ST paosition 6 — 12V
(For M/T}
Ignition S re===== - Coid Start ECU
i ¥ Injector [—
o STA
Meutral
Start S5/ Starter
(For A/T) '_@
T
! Battery
e L
Circuit Opening
Relay
— O E,
FIovss
(I Thers is no voltage between ECU terminals STA and E1.
Voltmeter ECU G S/W ST)
|
Check starter "-:”':__ Check wiring between ECU and starter
operation. | terminal 50,
BAD )4 BAD
Repair or replace
]
Voltmeter Check wiring between ECU terminal E1 and body
ground.
‘EF"""’ I BAD
Starter
E['%t : Repair or replace
I
. Y
STA LR Check fusible link, battery, wiring | BAD

[Terminal 50)

and ignition switch,

L]

Repair or replace

oK

)

(2} Check that there is voltage at STA {50} terminal of starter.

(G 5/W 5T}

STD voltage: 9 — 11V

OK
]

1HD

Check starter.

Check wiring between ignition switch ST
terminal and starter STA (50) terminal.

e
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Mo.| Taerminals Trouble Condition S5TD Voltage
No. 10 — E»
6 No. 20 — Er No voltage Ignition switch ON 9 — 18V
Fusible Link
ECU
Bl I Solenaid
Fusible Link Fuse
lgniter
Ignition SAW
ﬁfuﬁmeLMh e 19)
1
T
i Battery
w
FIOTSE
@ (1} There is no voliage between ECU terminal Mo. 10 and/or
Voltmeter  NO- 10 Ecu Mo. 20 and Eo: or Eoz. (IG S/W ON)
R ¥
b (2 Check that there is specified voltage between resistor tarminal [+
i h and body ground. STD voltage: 10 — 13V
Yhiks OK NO
— i |
Check fuse, fusible link and | BAD
ignition switch. | Repair or repiace
FIOTED
L OK
. BAD
@ Check main relay Mo, 2. Replace
Voltmeter '[ oK
Check wiring between  |BAD |
resistor and battery, ' or replece
1

(@ Check that there is specified voltage between resistor terminal (—)

and body ground,

STD voltage: 10 — 13V

Im:

IBAD

@ Check resistance of magnetic caoil in the
each injector. STD resistance: 1.5 — 3.00

Replace resistor.

OK
i

| BAD

Check wiring between ECU and

inpEctor.

Replace injactor.

§ OK

{ BAD

Try anothar ECL.

Repair or replace
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with Valt/Ohmmeter

Pk

Check fuse and wiring harness.

No. Terminals Trouble Condition STD Volitage
7 IGt — Ex No voltage Cranking or ldling 0.7 — 1.0V
Fusible Link
ECU
Igmiter w/
Ignitian Cail
Fusible Link Fuse
IG/SW
Fusible Link
o Gt
E Battery IIGf
-
l S1G S/W
# 10780
D () There is no voltage between ECU terminal Gt and E1.
Voltmeter ECU T"ﬂﬂi
(@) Check that there is voltage between ECU terminal IG S/W and
body ground. {Idling)
"ﬂ'l{
Check wiring between ECU terminal E1 and
body ground.
FigT&
Y lBAD
Voltmeter ECU 2 Refer to No. 1. _..ﬂ__ Repair or replace
T {OK
BaD

Jox

Repair ar replace

Repair or replace

Replace

Repair or replace

Check wiring between ECU and BAD
distributar. o
aﬂl{
Check distributar. BAD
fox
Check wiring between ECU and BAD
P e
igniter,
Check igniter. | BAD |

jox

Try another ECU.

Repair or replace
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No.|  Terminal Troubla Condition STD Voltage
8 ISC1-18Cs — En No voltage Ignition switch ON 9 — 14V
ECU
15C,
1se,
5
ISC Valve 15C4

No. 1 Main Relay

Fusibla Link Fuse

Q1G 5/W
QO 4+H
i AM-REL
= = E,
FioTEr
'EI {1} There is no voltage between ECU terminals
ISC: — ISCs and Ei. [IG S/W ON)
L )
(@) Check that there is voltage betweesn ECU terminal +8
and body ground. (IG 5/'W ON}
NO OK
Check wiring betweaen computer terminal Es
and body ground.
Voltmeter ECU @ OK BAD
: i :
Try anather ECU. Repair or replace
'
Refer to No. 1. NO = Repair or replace
OK
1
Check wiring between NO. 1 main | BAD Repair or replace
relay and battery.
0K
(3 Check I5C valve,
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FUEL SYSTEM

Fuel Pump

Relief Valve

Armatura

Bearing =

Check Valve

Baaring

§ | B . Magnet

e | i llr

Fips30

EFI Circuit Opening Relay Fuel Pump

Fuse (154

ECU 5TA

Fuel Pump

o
Cheack Connector o

Fc

Fuel Pump
Switch
Air Flow Mater

4

| Battery

bt
|I:

Fugsd
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FI-45

5 - ¥

s Ll i,
ﬂ"\’% : ;ﬁ Fuel Pump
}"/ ] ““»_LT " Check Connector =
- l.-"r- L] '. T - - i

s

ran,

FGPES

ON-VEHICLE INSPECTION

1.

CHECK FUEL PUMP OPERATION
{fa} Turn on the ignition switch.
NOTE: Do not start the engine.

(b} Short both terminals of the fuel pump check con-
nector.

ic) Check that there is a pressure in the hose to the cold
start injector.

NOTE: At this time, you will hear fuel return noise from
the pressure regulator.

id] Remove service wire and install the rubber cap to the
check terminal.

le} Turn off the ignition switch.
If there is no pressure, check the following parts.
Fusible link
Fuse (EFl. 15A, IGNITION 7.5A)
Circuit opening relay
Fuel pump
Wiring connections

CHECK FUEL PRESSURE
{a} Check the battery voltage above 12 volts.
(b) Disconnect the battery ground cable.

e} Disconnect the wiring connector from the cold start
injector.

{d} Put a suitable container or shop towel under rear end
of the delivery pipe.

(el Slowly loosen the union bolt of the cold start injector
hose and remove the bolt and two gaskets from the
delivery pipe.

(f} Drain the fuel in the delivery pipe.
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FIO&aT

{g) Install a gasket, SST, another gasket and union bolt
to the delivery pipe as shown in the figure.

S5T 09268-45011
{h} Wipe off any splattered gasoline.
{ii Reconnect the battery cable.

(i Short both terminals of the fuel pump check con-
nactor.

(k] Turn on the ignition switch.
(I}  Measure the fuel pressure.

Fuel pressure: 2.3 — 2.7 kg/em?
{33 — 38 psi, 226 — 265 kPa)

If high pressure, replace the pressure regulator.
If low pressure, check the following parts.

* Fuel hoses and connection

Fuel pump

Fuel filter

Pressure regulator

{m] Remove the service wire from the service connector.
(n} Start the engine.

o)  Disconnect the vacuum sensing hose from the pres-
sure regulator and pinch it off,

(P! Measure the fuel pressure at idling.

Fuel pressure: 2.3 — 2.7 kg/icm?
(33 — 38 psi, 226 — 265 kPa)

(g Reconnect the vacuum sensing hose to the pressure
regulator.
{r}  Measure the fuel pressure at idling.
Fuel pressure: 1.9 — 2.2 kg/cm?
(27 — 31 psi, 186 — 216 kPa)
If not pressure, check the vacuum sensing hose and pres-
sure regulator.

s} Stop the engine. Check that the fuel pressure remains
above 1.5 kg/cm? (21 psi, 147 kPa) for 5 minutes
after the engine is turned off.

If not within specification, check the fuel pump, pres-
sure regulator and/or injectors.

{t}  After checking fuel pressure, disconnect the battery
ground cable and carefully remove the SST to prevent
gasoline from splashing.

ful  Using new gaskets, reconnect the cold start injector
hose to the delivery pipe.

{v} Connect the wiring connector to the cold start injectar.
{w) Check for fuel leakage.
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REMOVAL OF FUEL PUMP

Fuel Pump Bracket

Fuel Pump

Fuel Pump Filter
Rubber Euminn—%

# Clip

# Non-reusable part

F 0531

1. DRAIN FUEL FROM FUEL TANK

WARNING: Avoid smoking and open flame when work-
ing on the fuel pump.

2. REMOVE FUEL TANK

3. REMOVE FUEL PUMP BRACKET FROM FUEL TANK
{a) Remove the bolts.
{b}  Pull out the fuel pump bracket.

4. REMOVE FUEL PUMP FROM FUEL PUMP BRACKET

{al Remove the two nuts and disconnect the wires from
the fuel pump.

{b)} Pull off the bracket from the lower side of the fuel
pump.

{cl Remove the fuel pump from the fuel hose.
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5. REMOVE FUEL PUMP FILTER FROM FUEL PUMP
{a) Removwve the rubber cushion.
(b) Remowve the clip and pull out the filter.

Fiogaq

INSTALLATION OF FUEL PUMP
(See page FI-47)

1. INSTALL FUEL PUMP FILTER TO FUEL PUMP

2. INSTALL FUEL PUMP TO FUEL PUMP BRACKET

(@) Insert the outlet port of the fuel pump into the fuel
hose.

(bl Install the rubber cushion to the lower side of the fuel
pump.

Fioagy

(c] Push the lower side of the fuel pump, together with
the rubber cushion, into the fuel pump bracket.

3. INSTALL FUEL PUMP BRACKET
(a} Place the bracket with a new gasket on the fuel tank.
{b} Install and tighten the screws.

FRoaE

4. INSTALL FUEL TANK

When installing the fuel tank, refer to FI-58 for the instal-
lation position of the protector and hose and the tighten-
ing torgue.

After installation, check for leaks.
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Cold Start Injector
Solenoid Coil
Wiring Terminal g:::;?_l"
Cold Start  Start Injector
sT Injector Time Switch
+H o—o A
'i.T J|| sT ) 5TA
i Fugl
i

Salenod Cail

Poimt

Fl14he

EM1433 ]

FIOTEG

FioTsT

REMOVAL OF COLD START INJECTOR
1. DRAIN COOLANT

2. REMOVE AIR INTAKE CONNECTOR
3. DISCONNECT FOLLOWING HOSES:

{a)
(b}
fel
{d)
(@)

(f)
{g)

No. 1 water by-pass hose from the ISC valve body.
No. 2 water by-pass hose from the throttle body:.
Air valve hose from ISC valve body,

PCV hose from the throttle body.

Brake booster vacuum hose from the air intake
chamber,

Actuator vacuum hose from the air intake chamber,

Label and disconnect emission control hoses from the
throttle body and air intake chamber that allow
removal of vacuum pipe subassembly.

4. DISCONNECT ACCELERATOR LINKAGE AND CABLE
FROM THROTTLE BODY

5. DISCONNECT FOLLOWING WIRES:

(a)
(b)
{c}
(d)

Cold start injector wire
Throttle position sensor wire
Two ISC valve connectors
V3V wire connector

6. REMOVE AIR INTAKE CHAMBER STAY
7. REMOVE VACUUM PIPE SUBASSEMBLY
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[E M

Disconnect

Fia04a

10.
11.

LOOSEN EGR PIPE CONNECTING NUT

DISCONNECT COLD START FUEL HOSE FROM DELIVERY
PIPE :

REMOVE AIR INTAKE CHAMBER

REMOVE COLD START INJECTOR FROM AIR INTAKE
CHAMBER :

INSPECTION OF COLD START INJECTOR

1.

MEASURE RESISTANCE OF COLD START INJECTOR
Using an ohmmeter, check the resistance of the injector.
Resistance: 3 — 510

CHECK INJECTION OF COLD START INJECTOR

(a) Install the gasket, SST (two unions), another gaskets
and two union bolts to the delivery pipe and injector.

ib) Connect the SST (hose) from the unions.

SST 09268-41045

ic) Connect the SST {wire) to the injector.

SST 09842-30050

NMOTE: Position the injector as far away from the battery

as possible. :

{d} Put a container under the injector.

{8} Turn on the ignition switch,

NOTE: Do not start the engine.

{fi Short both terminals of the fuel pump check connec-
tor with a service wire.

{g) Connect the test probes of the S5T to the battery and
check that the fuel spray is as shown.

SST 09842-30050

NOTE: Perform this check within the shortest possible
time.

(hl Disconnect the test prabes from the battery and check
that fuel does not leak from the injector.

Fuel drop: Less than one drop of fuel per minute

iy  After checking, restore the following to the previous
state.

* Fuel pump check connector
* Ignition switch

* SS5T

* Cold start injector
* Injector wiring



EFl SYSTEM — Fuel System FI-51

INSTALLATION OF COLD START INJECTOR

1. INSTALL COLD START INJECTOR

Place the new gasket and install the cold start injector and
two bolts.

2. INSTALL AIR INTAKE CHAMBER
3. CONNECT COLD START FUEL HOSE TO DELIVERY PIPE

F7m

4. TIGHTEN EGR PIPE CONNECTING NUT
2. INSTALL VACUUM PIPE SUBASSEMBLY
6. INSTALL AIR INTAKE CHAMBER STAY

kel 0 34

7. CONNECT FOLLOWING WIRES:
(al VSV wire connector
(b} Two ISV valve connectors
{e} Throttle position sensor wire
{d} Cold start injector wire

8. CONNECT ACCELERATOR LINKAGE AND CABLE FROM
THROTTLE BODY

M

9. CONNECT FOLLOWING HOSES:

{al Connect the emission control hoses to the throttle
body and air intake chamber etc.

b}  Actuator vacuum hose to the air intake chamber
(c) Brake booster vacuum hose to the air intake chamber
(d) PCV hose to the throttle body

{e} Air valve hose to the ISC valve body

{(fl  No. 1 water by-pass hose to the ISC valve body
ot (g} No. 2 water by-pass hose to the throttle body

10. INSTALL AIR INTAKE CONNECTOR
11. FILL WITH COOLANT
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Pressure Regulator

-
TO RETURM HOSE

FROM
PIPE

Delivery Pipe
Mo. 2 Pressure Pipe WVacuurm Sensing Hose

Fuel Return Hose Pressure Regulator

i HEsY

ON-VEHICLE INSPECTION
CHECK FUEL PRESSURE (See page FI-45]

REMOVAL OF PRESSURE REGULATOR
1. DISCONNECT VACUUM SENSING HOSE

2. DISCONNECT FUEL HOSE

{a} Put asuitable container or shop towel under the pres-

sure regulator.
Fl0rsq

(b} Disconnect the fuel hose from the pressure regulator.

3. DISCONNECT NO. 2 FUEL PIPE FROM PRESSURE
REGULATOR

4. REMOVE PRESSURE REGULATOR
Remove the lock nut, and remove the pressure regulator.

INSTALLATION OF PRESSURE REGULATOR

1. INSTALL PRESSURE REGULATOR

Install the pressure regulator and lock nut.
Torque the lock nut.

Torque: 400 kg-cm (29 ft-lb, 39 N-m)

2. CONNECT NO. 2 FUEL PIPE

Install a new gasket, pipe, another gasket and union bolt
to the pressure regulator. Torque the union bolt.

Torque: 300 kg-cm (22 ft-lb, 30 N-m)
3. CONNECT FUEL HOSE
4. CONNECT VACUUM SENSING HOSE
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Injector

Wiring Terminal

Plunger

Maadle Valve

INJECTION

Cail

]

Sound Scope ON-VEHICLE INSPECTION

1. CHECK INJECTOR OPERATION
Check operating sound from the each injector.

lal With the enging running or cranking, use a sound
scope to check that there is normal operating noise
in proportion to angine rpm.

ENTD0S
ib) If you have no sound scope, you can check the injec-
tor transmission operation with your finger.
If no sound or an unusual sound is heard, check the
wiring connector, injector, resistor or injection signal
from computer.
FRNO0E

2. MEASURE RESISTANCE OF INJECTOR
{al Disconnect the wiring connector from the injector.

{b} Using an chmmeter, check the continuity of both ter-
minals.

Resistance: 1.5 — 3.0 1]
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rioFa

Original lef ﬁ 55T

= YWinyl Tube

FIOEGE

PRy 13

‘F Fu-el F"urnp
- Ehm:k Connector
- v‘“

,\
\-_J
@a

REMOVAL OF INJECTOR

1. REMOVE AIR INTAKE CHAMBER
(See steps 1 to 10 on pages FI-49 to 50)

2. REMOVE DISTRIBUTOR
REMOVE NO.1 FUEL PIPE
4. DISCONNECT AND REMOVE WIRING HARNESS

6. REMOVE DELIVERY PIPE WITH INJECTORS

(a) Remove the four bolts, and then remove the delivery
pipe with injectors.

NOTE:

*  When removing the delivery pipe, be careful not to
drop the injectors.

* Do not remove the injector cover.
{b} Remove the six insulators from the intake manifold.

INSPECTION OF INJECTOR

1. TEST INJECTION OF INJECTORS
CAUTION: Keep clear of sparks during the test.
{a} Connect the SST to the fuel filter outlet.
S5T 09268-41045

{b} Connect the SST to the pressure regulator and the in-
jactor.

SST 09268-41045

{c} Hold the injector and hose with SST.
SST 09842-30020
id} Put the injector into _tha graduated cylinder.

NOTE: Install a suitable vinyl tube onto the injector to pre-
vent gasoline from splashing out.

(e} Connect the ground cable to the battary.
(f}  Turn the ignition switch ON.
NOTE: Do not start the engine.

{g} Using a service wire, short both terminals of the fuel
pump check connector.

NOTE: The fuel pump will operate.
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. Pressure
gulator )

{Resistor Wire) A |

Ea“&r'ﬁj ~ - Graduated

Injector  oge FIMT

25T  Fuel

o Filter

P

Regulator

rekdure

Suitable

Container
LART

—
1
"
Grommet
[rre,
O-Ring CORRECT
&Iw&rl,.' Pipe
- fmn
Imectnr
Gromme fan
m
—J Finata
|' ,.-f“ﬂ—-;z-—::..’ S — S
Q Insulatnr L
!] __
'ﬂ::,f—l.rv

%;{“ﬁéuﬁ% \2

B

I pe

s

FI HI‘B-

(h} Connect the SST to the battery for 15 seconds and
measure the injection volume with a graduated
cylinder.

Test each injector two or three times. If not within
specified volume, clean or replace.

S5T 09842-30020

Volume: 40 — 50 cc/15 sec. (2.4 — 3.1 cu in.)
Difference between each injector: Less than
6 cc (0.37 cu in.)

NOTE: If not within specified volume, clean or replace the
injector.

INSTALL OF INJECTORS

1. INSTALL INJECTORS INTO DELIVERY PIPE
{a} Install the grommet and a new O-ring to the injector.

{b) Apply a thin coat of gasoline to the O-rings and in-
stall the injectors into the delivery pipe.

2. INSTALL DELIVERY PIPE WITH INJECTORS

(a} Install the six insulators into the injector hole of the
intake manifold.
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ib} Install the injectors together with the delivery pipe to

FRrry

{c) Make sure that the injectors rotate smoothly.

NOTE: If the injectors do not rotate smoothly, the prob-
able cause may be incorrect installation of O-rings. Replace
the O-rings.

(d} Install four bolts, torque the bolts.

Torque: 140 kg-cm (10 ft-db, 14 N-m])

3. CONNECT AND INSTALL WIRING HARNESS

4. INSTALL NO.1 FUEL PIPE

fal Finger tighten the pulsation damper and union bolt
with new gaskets on the fuel pipe.

(b} Tighten then being careful not to bend the fuel pipe.

5. INSTALL DISTRIBUTOR AND SET TIMING
(See page 1G-9, 10)

6. INSTALL AIR INTAKE CHAMEER
(See steps 2 to 11 on page FI-61)

7. CHECK FOR FUEL LEAKAGE

{a} With the ignition switch ON, use a service wire 10
short both terminals of the fuel pump check con-
nector.

{b) Check for fuel leakage.

ic} Remove the service wire from the fuel pump check
connector.

LA

i Lt
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Fuel Tank and Line

Inlet Pipe Rubber Protector

f—ﬂml Sender Gauge

Rubber Protector

'y Z
220 (18, 22}
(220 (16, 22) | e Tark Band
{kg-em [ft-lb, N-m}| : Specified torque
# Mon-reusable part -
PRECAUTIONS
] ] 1. Always use new gaskets when replacing the fuel tank or
component parts.
2. When re-installing, be sure to include the rubber protec-
tors on the upper surfaces of the fual tank and tank band.
) m 3. Apply the proper torque to all tightening parts.
Madibiel

S5T: 09631-22020

INSPECT FUEL LINES AND CONNECTIONS

{a) Inspect the fuel lines for cracks, leakage or connec-
tions or deformation.

(b} Inspect the fuel tank vapor vent system hoses and
connections for looseness, sharp bends or damage.

{c} Inspect the fuel tank for deformation, cracks, fuel leak-
age or tank band looseness.

{d] Inspect the inlet pipe for damage or fuel leakage.

Bi7a

fe} Hose and tube connections are as shown in the illus-

2 =7 mm
{0.08 — 0.28 in.} Hose tration.
Fir | If problem is found, repair or replace the parts as necessary.

b |

= = ""'—'.._-I'I
=

0—=3mmi0—-012in.] —
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AIR INDUCTION SYSTEM
Air Flow Meter

POTENTIOMETER Compensation Plate

TO AIR
INTAKE

Compensation Plate CHAMBER

Ajir Therma CLEAMNER
S‘!I"Isﬂr SIDE
i = AlR
el = INTAKE
’ : Air By-pass Passage Measuring F'ianla _ | CHAMBER
FROM Measuring Plate Air By-pass Passage g)pg
AlR CLEANER
F HDAEE F e
ON-VEHICLE INSPECTION
FCEiEz Ve Ey Vs THA
Ohmmater MEASURE RESISTANCE OF AIR FLOW METER
{‘ﬂ (a) Unplug the wiring connector from the air flow meter.
Air Flow (b} Using an ochmmeter, measure the rasistance between
Meter each terminal.
WE
& Batween .
tarminals Resistance Temperatura
— Ez — Vs 20 — 40001 —
Ez — Ve 200 — 400 0 —
E: — THA 10 — 20 ki =20°C [ —4°F)
4 — T kil 0°C { 32°F)
22— 3kil 20°C | 68°F)
0.9 = 1.3 ki1 40°C (104°F)
0.4 = 0.7 kil BOC (140%F)
Et = Fc I feraity —_

If not within specification, replace the air flow meter.

REMOVAL OF AIR FLOW METER

1. DISCONNECT NO. 2 AND NO. 3 AIR CLEANER
HOSES

2. DISCONNECT AIR FLOW METER CONNECTOR

3. REMOVE AIR FLOW METER
Remove four nuts and one bolt and air flow meter.
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FI-59

-l

o |

FE E|

Vi

E,

Vi THA

(o= o= | m= e o oo -

| =

=

INSPECTION OF AIR FLOW METER

MEASURE RESISTANCE OF AIR FLOW METER

Using an ohmmeter, measure the resistance between each
terminal by moving the measuring plate.

i I
Eetufaan Rasistance Measynng plate
terminals Opening
Infinity Fully closed
Erv — Fc
Zero Other lhﬁn_ _
closed position
20 — 400 Fully closed
Ez: = g
Fully closed to
20 = 1000 fully opan position

NOTE: Resistance between Ez and Vs will change in ac-
cordance with the measuring plate opening.

INSTALLATION OF AIR FLOW METER

1. INSTALL AIR FLOW METER
Install air flow meter with four nuts and one bolts.

2. CONNECT AIR FLOW METER CONNECTOR

3. INSTALL NO. 2 AND NO. 3 AIR CLEANER HOSES
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Idle Speed Control (ISC) Valve

Raotor — |
Coil T i 5
o B,
Sy

Valve— 1
Shati
WValve

CHECK OPERATING SOUND FROM ISC VALVE

Confirm that there is a clicking sound immediately after
stopping the engine.

Fitia

REMOVAL OF ISC VALVE
1. DRAIN COOLANT

2. DISCONNECT TWO ISC VALVE CONNECTORS

, oy - ~ F ; r,
] i
> Figshed

3. DISCONNECT FOLLOWING HOSES FROM ISC VALVE
BODY:

(a] Two water by-pass hoses
(b)  Air hoses

4. REMOVE TWO BOLTS AND ISC VALVE BODY

PGt
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INSPECTION OF ISC VALVE

= 1. CHECK RESISTANCE OF ISC VALVE

: Using an ohmmeter, measure the resistance between
terminals Bs — S1 or Ss and Bz — Sz or Sa.
Resistance: B: — S« or S: 10 — 300
B: — Szo0rS« 10 — 300

-1 523

2. INSPECT OPERATION OF ISC VALVE

{a) Apply battery voltage to terminals B: and B: and
while repeatedly grounding 51 — 52 — 53 — 54 — &
in sequence, check that the valve moves toward the
closed position.

{b) Apply battery voltage to terminals By and B: and
while repeatedly grounding Ss — 5a — 52 — 51 — 8a
in sequence, check that the valve moves toward the
open position.

FITR

INSTALLATION OF ISC VALVE
1. INSTALL ISC VALVE BODY AND TWO BOLTS

2. CONNECT FOLLOWING HOSES TO ISC VALVE BODY:
la} Two air hoses
ib) Two water by-pass hoses

3. CONNECT TWO ISC VALVE CONNECTORS
4. FILL WITH COOLANT

FIoT&r
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Volimeter

W'_\,

-

EZk

FIDSaT
AIC SW N range D range
OFF 650 rpm 600 rpm
ON 900 rpm 750 rpm

INSPECTION OF IDLE SPEED
INITIAL CONDITIONS

1.

(a)
(b)
{cl
(d)
(e}

(f)

(@)
[h)

Air cleaner installed

MNormal engine operating temperature

All pipes and hoses of air intake system connected
All accessories switched off

All vacuum lines properly connected (i.e., EGR sys-
tems, etc.)

EFI system wiring connectors fully plugged
Ignition timing set correctly
Transmission in N range

CHECK IDLE SPEED

(al

Remove the rubber cap from the 4-terminal service
connector (yellow) and connect an EFl idle adjusting
wiring harness (S5T) to it.

SST 09842-14010

(b)

(c)

{d)
e}

(f)

(g}

Connect positive testing probe to the red wire of the
S5T and negative testing probe to the black wire,

Warm up the Ox sensor with the engine at 2,500 rpm
for about 2 minutes.

Maintain the engine speed at 2,500 rpm.

Check that the needle of the voltmeter fluctuates 8
times or more in 10 seconds.

If not, inspect the EFI system and replace the QOxy-
gen sensor, if necessary.

With the engine idling, check that the idle rpm is
standard.

With the engine idling, check that the Vs voltage is
2.5 + 1.25V. if not, check the intake system for leak-
age. If no leakage, investigate other areas.



EFl SYSTEM — Air Induction System

FI-63

Throttle Body

Ve
VTA
iDL

Ve E;
VTa
DL

Throttle Position Sensor

F gl I HPSAT

FIOT?8

FIQ48E

ON-VEHICLE CHECK

1. CHECK THROTTLE BODY
{al Check that the throttle linkage moves smoothly.

{b} Check the vacuum at each port.

* Start the engine.
# Check the vacuum with your finger,

Part No. At idling Other than idling
B8 Mo wacuum Vacuum
* Mo vacuum Vacuum
1 Mo vacuum Mo vacuum
& Mo vacuum Vacuum

2. CHECK THROTTLE POSITION SENSOR
{a} Check the resistance between the terminals.
* Unplug the connector from the sensor.
* |nsert a thickness gauge betweean the throttle stop

screw and stop lever.

= LUsing an ohmmeter, check the resistance between
each terminal.



Fl-64 EFl SYSTEM — Air Induction System
Clearance batwesn i
lever and Stop screw Betweaen terminals Resistance
Thickness O mm {0 in.} VTA = Ez 0.2 — 0.8 kO
Gauwge 0.50 mm {0.0197 in.} IDL — E3 0 =1000
0.90 mm (0.0354 in.) IDL — Ez Infinity
Throttle valve fully
—_ i R |
opened pasition WTA Ez 3.3 0 kil
— Ve = Ez 3-—- TKR

¥ 1a

EM1433

LAk

REMOVAL OF THROTTLE BODY

11‘

REMOVE AIR INTAKE CONNECTOR
DRAIN COOLANT FROM THROTTLE BODY

DISCONNECT FOLLOWING HOSES:

fal MNo. 1 and MNo. 2 water by-pass hoses

(b} PCV hose from the throttle body

{c} Label and disconnect emission control hoses

DISCONNECT THROTTLE SENSOR CONNECTOR

REMOVE THROTTLE BODY

Remove the four bolts and remove the throttle body and
gasket,

INSPECTION OF THROTTLE BODY

1.

CLEAN THROTTLE BODY BEFORE INSPECTION

fa) Wash and clean the cast parts with a soft brush in
carburetor cleaner.

{b} Using compressed air, blow all passages and apertures
in the throttle body.

CAUTION: To prevent deterioration, do not clean the
throttle position sensor.

CHECK THROTTLE VALVE

Check that there is no clearance between the throttle stop
screw and throttle lever when the throttle valve is fully
closed.




EFI SYSTEM — Air Induction Systern

-mnl

Foodny

3. ADJUST THROTTLE POSITION SENSOR
{al Loosen the two sensor scraws.

{b) Connect the chmmeter to the throttle position sen-

sor terminals IDL and E:.

le} Insert a thickness gauge (0.50 mm or 0.0197 in.) be-
tween the throttle stop screw and lever,
Gradually turn the sensor clockwise until the ohm-
meter deflects, and secure the sensor with two

SCrews.

({d) Using a thickness gauge, recheck the continuity be-

tween terminals IDL and Ex.

Clearance between
lever and stop screw

Continuity {IDL — Ez)

0.50 mm {0.0197 in.)

Continuity

0.90 mm {0.0354 in.)

No continuity

REPLACEMENT OF THROTTLE POSITION SENSOR

1. REMOVE THROTTLE POSITION SENSOR
Remove two screws and the sensor from the throttle body.

2. INSTALL THROTTLE POSITION SENSOR
{a} Check that the throttle valve is fully closed.
(b}  Place the sensor on the throttle body as shown in the

figure.

fe}  Turn the sensor clockwise, and temporarily install the

WO Screws.

3. ADJUST THROTTLE POSITION SENSOR
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EFl SYSTEM — Air Induction System

FigaTy

INSTALLATION OF THROTTLE BODY

1.

INSTALL THROTTLE BODY

Place a new gasket and install the throttle body and four
bolts.

CONNECT THROTTLE SENSOR CONNECTOR

CONNECT FOLLOWING HOSES:

{a} Emission control hoses

(b} PCV hose to throttle body

i) No. 1 and No. 2 water by-pass hoses

INSTALL AIR INTAKE CONNECTOR
FILL WITH COOLANT
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ELECTRONIC CONTROL SYSTEM
Location of Electronic Control Parts

Air Flow Matar Rasistar
Oxygen Sensor ISC Valva
ECU Injector

Throttle Position Sensor
Cold Start Injector
Fuel Pump

Water Temp. Sensor
Cold Start Injector Time Switch
Igniter w/lgnition Coil

L ]
Me=OD DR

1.
2,
i
4,
b.
B.

FIOgaT
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EFl SYSTEM — Electronic Control System

Main Relay

EFI
Fuse {154)
)}

Fusible Link

Ignition Switch

Mo, 2 Main Relay

b
[r—

Mo, 1 Main
Rl ay

3/

43-':1—-{?-': 3
ECU 21

ECU +B M-REL

o) T

IGMITIOM Fuse 7.54

Resistor

L
Fusible Link

Mo, 2 -
Main Relay

Mo, 1 ——
Main Relay

022

INSPECTION OF MAIN RELAYS

1. CHECK MAIN RELAYS OPERATION
{a) Turn on the ignition switch.

(b} At this time an operation noise will occur from the
relay.

fa. 1 Main Relay

3

=
S

3

3
4

1
4 2

Mo, X Main Relay

—

@‘ o)

2. MEASURE RESISTANCE OF MAIN RELAYS

{al Remove the No. 1 main relay from the relay block.
Unplug the connector from the No. 2 main relay.
Measure the resistance between each terminal.

| Batwaen tarminals Resistance 1l
Mo, 1 Main 1 =2 40 — 60
Relay 3 -4 Infinity

No. 2 Main 1-2 6O — 120
Relay 3 -4 Infinity
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Circuit Opening Relay

ECL +B

Ma, 1 Main Relay

ECU IG ECU 5TA
1G I 5TA

B
] Ly Circuit
..... o Lz | Opening
Relay
Fp ] Fe E;
S
& o
£
(&
Fuel |2°%
Pump E o b Fuel Pump
& 12 |Switch
-] =
_]'_ i | & Air Flow Meter

Voltmeter

FivDiE

INSPECTION OF CIRCUIT OPENING RELAY

1.

CHECK CIRCUIT OPENING RELAY OPERATION
{a}] Remove the left kick panel.

(b) Using a voltmeter, check that the meter indicates

voltage at Fe terminal during engine cranking and
running.

{c) Stop the engine.

MEASURE RESISTANCE OF CIRCUIT OPENING RELAY
{a)} Disconnect the connector.

{b} Measure the rasistance batween esach terminal.

Betwaen terminals Resistance (11}
STA — E: 17 — 25
G — Fe 88 — 132
+B — Fe Infinity
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EFl SYSTEM — Electronic Control System

Solenoid Resistor

Ignition S/AW

o
% Solenoid Resistor

e P

Injectors

_I ECU No. 10
ECU No. 20

Mo, 10
M. 20

INSPECTION OF SOLENOID RESISTOR

MEASURE RESISTANCE OF SOLENOID RESISTOR

Using an ohmmaeter, measure the resistance betweean +8
and other terminals.

Resistanca: 2 {1 each
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Start Injector Time Switch

fgmition Switch (ST

5TA

A
N

-
N

STd

Start Inje;::ticln
Tirme Switch

Frood Fedt e

INSPECTION OF START INJECTOR TIME SWITCH

MEASURE RESISTANCE OF START INJECTOR TIME SWITCH
la}) Disconnect the connector.

(b} Using an chmmeter, measure the resistance betweean
each terminal.

Between terminals | Aesistence 1) | Coolant temperature
24 = 40 balow 30°C (BG°F)
40 — BO above 40°C {104°F)
STA — Ground 20 — 80 -

5TA — 5TJ
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Water Temp. Sensor

40 ~
201

RESISTAMNCE K1}

=
o N 1=
) L] L]

&

=
P
1

=1
—

L A

-20 0 20 40 &0 80 100 120 TEMPERATURE °“C(°F)
(—4) (320 (68} (104) (140) {176) (212} [248)

INSPECTION OF WATER TEMP. SENSOR

MEASURE RESISTANCE OF WATER TEMP. SENSOR
{a) Disconnect the connector.

(b} Using an ohmmeter, measure the resistance between
both terminals.

Resistance: Refer to chart.




EFl SYSTEM — Electronic Control System

FI-73

Warm up the Oxygen sensor with the engine at
2,500 rpm for approx. 90 seconds,

Oxygen Sensor
INSPECTION OF FEEDBACK VOLTAGE (V¥)

1. Warm up the engine.

2. Connect 55T to the engine service connector.
SST 09842-14010
3. Connect the voltmeter to the SST.

4. Warm up the Oxygen sensor with the engine at 2,500 rpm
for about 2 minutes.

|

Short terminals T and E: of the service connector,
And maintain engine speed at 2,500 rpm.

| Replace the ECU )

After replacing
the oxygen sensor

.

El:heck the number of times the voltmeter neadle fluctuates in 10 seconds.

Less than B times

1

Warm up the Oxygen sensor with the engine at

2,600 rpm for approx. 90 seconds, and maintain
enging at 2,500 rpm.

Check the number of times the voltmeter
neadla fluctuates in 10 seconds.,

B times
OF FAGre

[ MNarmal

)

8 times or mare

Less than 8 times

|

Unshort tarminals T and E: of the service connector
And maintain engine speed at 2,500 rpm.

|

Measure voltage between terminals Ve and E:.

ov

1

More than OV

Read and record diagnostic codes

|N~::rrrr| al code

]

Zarg

Malfunction codel(s)

lex. code 21)

‘and code 21

(Hapair the relevent diagnostic cude.)

@ @

CONTINUED ON PAGE FI-74

@

farg




FI-74

EFl SYSTEM — Electronic Control System

CONTINUED FROM PAGE FI-73

@

S

@

!

(Heua'rr the relevent diagnostic code :)

Malfunction code(s)
{ex. coda 21)

Read and record diagnostic codes (See page FI-22)

MNormal code
and code 21y

Unshort terminals T and E1 of the service connector,
And maintain engine at 2,500 rpm.

Measure voltage between terminals Vr and E,

ov sV
]

Disconnect the PCV hose.

!

Measure voltage between terminals Dr and Es

ov

l Maore than QW

(:Flapair {Ower rich) )

Disconnect the water temp. sensor connector and
connect resistor with a resistace of 4 — B K or
another coded water temp. sensor.

|

Short terminals T and E: of the service connector.

i

Warm up the oxygen sensor with the engine at
2,500 rpm for approx. 90 seconds. And
maintain engine speed at 2,500 rpm.

Measure voltage between terminals Vr and Ev.

o &V

-—...( Replace the oxygen sensor _:] (H&paia‘ [Owver Iaan})




EFl SYSTEM — Electronic Control System

FI-75

WVoltmater

A\

V

Electronic Controlled Unit (ECU)

INSPECTION OF ECU
1.

MEASURE VOLTAGE OF ECU

NOTE: The EFI circuit can be checked by measuring
the resistance and voltage at the wiring connectors of

the ECU.

Check the voltages at the wiring connectors.
* Remove the glove box.

* Turn on the ignition switch.
* Measure the voltage at each terminal.

MOTE: 1. Perform all voltage measurements with the connectors connected.
2. Verify that the battery voltage is 11V or above when the ignition switch is ON.
Connectors of ECU
Symbol Terminal Mame Symibol Terminal Mame Symbol Terminal Mame
Ean ENGINE GROUND GO ENGINE REVOLUTION SEMNSOR AJC AJC MAGNET SWITCH
Eoz ENGINE GROUND WVr CHECK COMNECTOR SPD SPEEDOMETER
Mo, 19 INJECTOR G EMGINE REVOLUTION SENSOR W WARMNING LIGHT
Mo, 20 INJECTOR T CHECK CONMECTOR THA AR TEMP. SENSOR
5TA STARTER SWITCH VTA THROTTLE SWITCH Vs AlR FLOW METER
Gt IGNITER Me ENGINE REVOLUTION SENSOR Vo AIR FLOW METER
EGR EGR V5V iDL THROTTLE SWITCH BAT BATTERY +B
Ex ENGINE GROUND KNK KNOCK SENSOR IG 5w IGNITION SWITCH
MEUTRAL START SWITCH (AT | IGF IGNITER +B MAIN RELAY
e CLUTCH SWITCH (M/T} Ox OXYGEN SENSOR TCD ECT COMPUTER
ISCH ISC MOTOR ND. 1 COIL THW WATER TEMP. SENSOR oI  |OIL PRESSURE SWITCH
I5Cz ISC MOTOR NO. 2 COIL Ez SENSOR EARTH L1 ECT COMPUTER
I5Ca ISC MOTOR NO. 3 COIL E1 ENGINE GROUND Lz ECT COMPUTER
I5Ca IS5C MOTOR NO. 4 COIL M-REL MAIN RELAY COIL L3 ECT COMPUTER
s —— ——
Eas M9 |sTalean|nic 56 ('5C 60| G | e 1af [THWl | L | s | W I'ﬁ"i_:,_ seo|  ([THal v | ve [aat| Sy
Eoz | M| 160 | E, |%': ISC1we | 7 |viafioufknk| Ox | €, || Ex | B |TCO afc w o ‘8 | +B
T redd




Fi-786 EFl SYSTEM — Electronic Control System
Terminals STD Voltage Condition
BAT — Ex —_—
+B — Ex
10 — 14
IG S/W — Er G S/W ON —
M-REL — Ei1
IDL — Ez 4 — 6B Throttle valve open
0.1 — 1.0 Throttle valve fully closed
WTA — Ez
4 -5 Throttle valve fully opeanad
IG S'W ON
Vo — Ez 4 = G .
4 -5 Measuring plate fully closed
0.02 - 0.08 Measuring plate fully open
Vs — Ez
2 -4 lelling
0.3 -10 3,000 rpm
THA — Ez 1 -2 Intake air temperature 20°C (6B°F)
IG S/AW ON -
THW — Ex 0.1 — 0.5 Coolant temperature BO®C {176%F)
STA — Ei 6 — 12 IG SAW ST position
Mo. 10
Hn.zn-ﬁ 9 — 14 IG S/W ON —
IGt — Ex 0.7 — 1.0 Cranking or ldling
ISC1 9 = 14 IG S/W ON -
5 — En
ISCa 8 — 14 2 — 3 secs, after engine off
+B — EGR 10 — 13 IG S/ ON —
0 Start engine and warm up oxygen sensor
0 Shift position P or N range (for AST)
10 — 14 Ex. P or N range (for A/T)
G SW ON
NIC — Ex 0 Clutch pedal not depressed (for M/T}
10 — 14 Clutch pedal depressed (for M/T]
8- 11 Cranking
4 — 6 Check connector not short
T = Ei IG S/ ON
0 Check connector short
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4 — 6 IG S/W ON (Warning light on}
OIL — Ex
o Start engine {(Warning light out}
10 — 13 AJC S ON
ANC — Ei G SAW ON
Q AC SAW OFF
Vi — E1 0—-5 Start engine [(Throttle valve opan)
0 IG S ON _—
W — Ex
10 — 13 Start angine
2-—-3 Coolant temperature Less than 35°C (95°F)
TCD — Ex 0 G S OM Coolant temperature 35 — 60°C (95 — 1409°F)
4 -8 Coolant temperature More than 80°C {140°F)
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EFl SYSTEM — Electronic Control System

Chmrmieter

ECU Connectaor

2.

MEASURE RESISTANCE OF ECU
CAUTION:
1. Do not touch the ECL terminals.

2. The tester probe should be inserted into wiring
connector from wiring side.

Check the resistance between each terminal of the wir-
ing connector.

* Remove the glove box.
* Unplug the wiring connectors from the ECU,

* Measure the resistance between each terminal of the wir-
ing connectors.

Resistances at ECU Wiring Connectors

Terminals Condition Resistance ()
Throtile valve open
iDL = E2 .
Throttle valve fully closad ]
Thrattle valve fully opened 3,300 — 10,000
WTh — Ez
Throttle valve fully closed 200 — 800
y e Disconnect air flow meter connector 3,000 - 7,000
¢ — Ez -
Disconnect throttle position sensor connector 200 — 400
Measuring plate fully closed 20 — 400
Vs — Ez
Measuring plate fully open 20 — 1000
THA — Ez Intake air temperature 20°C (68°F] 2,000 — 3,000
G -G
140 = 180
MNe — G =) _
ISCh, ISCs2 — 4B
ISCa, ISC4 - 10 — 30
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Wire Connector Fuel Cut RPM

ﬁw INSPECTION OF FUEL CUT RPM

(a) Start and warm up the engine.

I 1 I I (b} Disconnact the throttle position sensor connector from
—IDL the throttle position sensor.

j——u"‘ll E; {c] Short circurt terminals Ez and IDL on wire connector

side.

(d} Gradually raise the engine rpm and check that there

i b

is fluction between the fuel cut and fuel return points.

MOTE: The vehicle should be stopped.

Fuel Cut rpm Fuel Return rpm

fr \'T: 1,800 rpm 1,200 rpm
e

FilbLF




EFl SYSTEM — Electronic Control System

Fl-11

Start Injector Time Switch

Ignition Switch (ST]

ET_J

LiL

Start Injection
Time Switch

I

Fi10c¢ FigaTa

INSPECTION OF START INJECTOR TIME SWITCH

MEASURE RESISTAMNCE OF START INJECTOR TIME SWITCH
(a} Disconnect the connector. :

(b)  Using an chmmeter, measure the resistance batween

each tarminal.

Betwean terminals

Resistance (1)

Coolant temperatune

STA — 5TJ

24 — 40

below 30°C (B6°F)

40 — 60

above 40°C (104°F)

STA — Ground

20 — 80
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CO-2 COOLING SYSTEM — Troubleshooting, Check and Replace Engine Coolant

TROUBLESHOOTING

Problem ’ Possible cause Remedy Page
"_E:I;FQIHH overheats | Fan belts loose or missing Adjust or replace belis CH-4
f Dirt, leaves or insects on radiator or condenser | Clean radiator or condanser
Hoses, water pump, thermostat housing, Repair as necessary
| radiator, heater, core plugs or head gasket
leakage
Thermaostat faulty Check thermostat CO-6
lgnition timing retarded Set timing IG-10
Fluid coupling faulty Replace fluid coupling C0-3
Radiator hose plugged or rotted Replace hose
Water pump faulty Replace water pump c0-3
Radiator plugged or cap taulty Check radiator CD-7
Cylinder head or block cracked or plugged | Repair as necessary

CHECK AND REPLACE ENGINE
COOLANT

1. CHECK COOLANT LEVEL

The coolant level should be between the LOW and FULL
lines. If low check for leakage and add coolant up to the
FULL line.

2. CHECK COOLANT QUALITY

There should not be any excessive deposits of rust or scales
around the radiator cap or radiator filler hole, and the
coolant should also be free from oil. Replace the coolant
if excessively dirty,

COOFH
Drain Cock_ — 3. REPLACE ENGINE COOLANT

“fmﬁ_c_ﬁ P iy (a) Drain the coolant from radiator and engine drain
qu NN “‘:%y = cocks. (Engine drain is at right rear of engine block.)
T \f"ﬁ = (b) Close the drain cocks,
( A (c) Fill system with coolant,
"ngx J Use a good brand of ethylene-glycol base coolant, mixed

w . ,/‘ according to the maker's directions,
Drain Cock - ,/




COOLING SYSTEM — Water Pump CO-3

WATER PUMP
COMPONENTS

Fan Belt Guida

[ GuTket

[ S|

T
é‘i\'lll'r;r /fj'li-'
CE

Ff. \&

Water Pump Pulley

Fluid Coupling

Water Pump Assembly

|# Non-reusable part o020

REMOVAL OF WATER PUMP
1. DRAIN COOLANT

2. LOOSEN FAN BELTS

(a) Loosen the belt adjusting bolt, and nut of the PS
pump and alternator.

{b} Remove the alternator pivot nut and adjusting bar,

3. REMOVE AIR CLEANER CASE

| 4. DISCONNECT UPPER RADIATOR HOSE
T — 4 5. REMOVE FOUR FAN SHROUD BOLTS

W

EWdTy




Cco-4 COOLING SYSTEM — Water Pump

6. REMOVE FLUID COUPLING, FAN, FAN BELT GUIDE
AND WATER PUMP PULLEY

{al Remove the four nuts from the fluid coupling flangs.
(b} Pull out the fluid coupling with the fan shroud.

{c} Remowve the fan belt guide, water pump pulley ant[
fan belts.

(d) Remove the fan from the fluid coupling.

C0aE231

7. REMOVE WATER PUMP

Remove the eight bolts and one nut, and remove the
water pump and gasket.

INSPECTION OF WATER PUMP
1. ::I:SSTEEET WATER PUMP BODY AND TIMING BELT

Check the water pump body and timing belt case for
cracks and damaged gasket surfaces. Replace if necessary,

2. INSPECT WATER PUMP BEARING

Check that the water pump bearing operation is not rough
Or noisy.

3. INSPECT FLUID COUPLING

Check the fluid coupling for damage and silicone oil
leakage.

—an e ol s B




COOLING E‘I'EEM — Water Pump CO-b

INSTALLATION OF WATER PUMP
(See page CD-3)

INSTALL WATER PUMP OVER NEW GASKET

Install the water pump over a new gasket with eight bolts
and one nut.

INSTALL FAN BELTS, FAN BELT GUIDE AND
PULLEY

{a) Check the fan belts for cracks or damage.

b} Place fan belts on the pulley, and position the pulley
and fan belt guide on the bolts of the water pump.

INSTALL FAN ON FLUID COUPLING

INSTALL FLUID COUPLING AND FAN SHROUD

(2l Install the fan shroud together with the fluid coupling
to the engine compartment.

(b} Install the fluid coupling on the pulley with four nuts,
(e} Install the four fan shroud bolts,

INSTALL ALTERNATOR ADJUSTING BAR

ADJUST FAN BELT TENSION
(See page MA-4)

CONNECT UPPER RADIATOR HOSE
INSTALL AIR CLEANER CASE

FILL WITH COOLANT

START ENGINE AND CHECK FOR LEAKS



Co6 COOLING SYSTEM — Thermostat

. | THERMOSTAT
= o | “r'-I*L /< | REMOVAL OF THERMOSTAT
. __’.: Jé;,——_\w 1. DRAIN COOLANT
: NNy et
- s N "' o 2. REMOVE WATER OUTLET
hN B s Remove the three bolts and the water outlet from the

water outlet housing.

3. REMOVE THERMOSTAT AND GASKET

INSPECTION OF THERMOSTAT ;
NOTE: The thermostat is numbered according to the
valve opening temperature.

(a) Immerse the thermostat in water and heat the water
gradually.

(b) Check the valve apening temperature and valve lift =
If the valve opening temperature and valve lift are not &
within the following specifications, replace the ther. &
maostat, "

Valve opening temperature:

B6 — 90°C (187 — 194°F)

Valve lift:

More than 8 mm (0.31 in.} at 100°C (212°F)

{c} Check that valve spring is tight when the thermostat =
is fully closed, Replace if necessary.

INSTALLATION OF THERMOSTAT

1. PLACE THERMOSTAT IN WATER OUTLET HOUSING *
Install the thermostat with the jiggle valve upward. '

Jiggle Valve
Printed Side

2. INSTALL WATER OUTLET

_",.F":.-"! |r V’T I({é =] - I . i . i

- \_ : Install the water outlet, facing the printed side of gasket |
@, - Ejj forward.
§5‘“1:1‘ 3;

3. FILL WITH COOLANT

4. START ENGINE AND CHECK FOR LEAKS



COOLING SYSTEM — Radiator CO-7

RADIATOR
CLEANING OF RADIATOR

Using water or steam cleaner, remove mud and dirt from
the radiator core,

CAUTION: If using high-pressure type cleaner, be care-
ful not to deform the fins of the radiator core. Keep a
distance more than 40 — 50 cm (15.75 — 19.69 in.) be-
tween the radiator core and cleaner nozzle when the
cleaner nozzle pressure is 30 — 35 kg/om® (427 — 498 psi,
2,942 — 3,432 kPa).

INSPECTION OF RADIATOR

1. CHECK RADIATOR CAP

Using a pressure tester, pump the tester until the relief
valve opens.

Check that valve opens between 0.75 kg/cm?® (10.7 psi,
74 kPa) and 1.05 kg/cm? (15 psi, 103 kPa).

Check that the pressure gauge does not drop rapidly when
pressure on cap goes below 0.6 kg/em? (8.5 psi, 59 kPa).

If either check is not within limits, replace cap.

2, CHECK COOLING SYSTEM FOR LEAKS

{a} Fill the radiator with coolant and attach a pressure
tester.

(b) Warm up the engine.

(e} Pump it to 1.2 kg/em® (17.1 psi, 118 kPa), check
that pressure does not drop.

If the pressure drops, check for leaks from hoses, radiator
or water pump. If no external leaks are found, check the
heater core, block and intake manifold.
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LUBRICATION SYSTEM

Page

TROUBLESHOOTING .....c.oiiiiiimicese e enasnrnnans LuU-2

OIL PRESSURE CHECK ........cooviniiiiiiieiniennneinnnns LU-2

REPLACEMENT OF ENGINE OIL AND OIL FILTER.... LU-3

DIL PUMP .....ooiniiiiinnininnsmmanrsrsnssssssasssrsnssssnnmnssns LU-4
OIL PRESSURE REGULATOR

(For Lash Adjuster Valve).........cccoviieviaranssnseeans LU-9




LU-2 LUBRICATION SYSTEM — Troubleshooting, Oil Pressure Check
TROUBLESHOOTING
Problem Possible cause Remedy Page
Oil leakags Cylinder head cylinder block or oil )
pump body damaged or cracked  Replace as necessary
Oil seal faulty Replace oil seal LuU-4
Gasket faulty Replace gasket
Low oil pressure Oil leakage Replace as necessary
Relief valve faulty Replace relief valve LuU-4
Oil pump faulty Replace oil pump LU-4
Engine oil poor guality Replace engine oil LuU-3
Crankshaft bearing faulty Replace bearing
Connecting rod bearing faulty Replace bearing
High oil pressure Oil filter clogged Replace oil filter Lu-3
Relief valve faulty Replace relief valve LU-4

Recommended Viscosity (SAE) 1.

L] '
- I -

TIMPERATURT MARGT ANTICFATED BEFORE MUKT R, CHANGE

i3 i 3

L 2.
3.
4,
5.
L L1
6.

OIL PRESSURE CHECK

CHECK OIL QUALITY

Check the oil for deterioration, entry of water, discoloring
or thinning.

If the quality is poor, change the oil.

Use API grade SF or SF/CC multigrade, fuel-efficient and
recommended viscosity oil.

CHECK OIL LEVEL

The oil level should be between the L and F marks on the
level gauge. If low, check for leakage and add oil up to the
F mark.

REMOVE OIL PRESSURE SWITCH OR SENDER GAUGE
INSTALL OIL PRESSURE GAUGE

START ENGINE

Start engine and warm it up to normal operating tem-
perature.

MEASURE OIL PRESSURE
Qil pressure:

At idle speed More than 0.3 kg/cm?
(4.3 psi, 29 kPa)
At 3,000 rpm 2.5 — 5.0 kg/cm?
(36 — 71 psi, 245 — 490 kPa)

NOTE: Check for oil leakage after reinstalling the oil pres-
sure switch or sender gauge.




LUBRICATION SYSTEM — Replacement of Engine Oil and Oil Filter LU-3

L IO | Lna )

R TR

REPLACEMENT OF ENGINE OIL AND
OIL FILTER

1.

2.

DRAIN ENGINE OIL
Remowe the il drain plug and drain the oil into a container.

REPLACE OIL FILTER

{al Using SST, remove the oil filter (located on right side
of the engine block).

SST 09228-44010
(bl Inspect and clean the oil filter installation surface.

{c) Apply clean engine oil to the gasket of the new ol
filtar.

(dl Lightly screw in the oil filter to where you fael
resistance.

el Then, using SST, tighten the oil filter an extra 3/4 turn.
S5T 09228-44010

FILL WITH ENGINE QIL
{a} Clean and install the oil drain plug with a new gasket.

(b} Fill the engine with new oil API grade SF or SF/CC,
multigrade, fuel efficient and recommended viscosi-
ty oil.

Oil capacity:
Dry fill 5.7 liters
(6.0 US qts, 5.0 Imp. gts)
Drain and refill

wfo Qil filter change 4.6 liters

(4.9 US qts, 4.0 Imp. qts)
w/ Oil filter change 5.1 liters

(5.4 US qts, 4.5 Imp. gts)

START ENGINE AND CHECK FOR LEAKS

RECHECK ENGINE OIL LEVEL
Recheck the engine oil level and refill as necessary.

NOTE: Insert the oil level gauge with the curved tip point-
ed toward the engine.



LU-4 LUBRICATION SYSTEM — Oil Pump

OIL PUMP
COMPONENTS

&p—— 5nap Ring

& Spacer
Koy

Ol Pump Shaft
Diriver Gear

Union Balt 0l Pump Qutlet Pipe

Qil Pump Body 4
Relief Valve Plug — _@
Relief Valve S,p[im—_.__! Driven Gear
Oil Pump Shafr
Subassembly

Relief Valve ‘%

il Pump Cover

‘ Non-reusable part vean]

REMOVAL AND DISASSEMBLY OF OIL PUMP
1. DRAIN ENGINE OIL

2. DRAIN COOLANT ;
3. REMOVE AIR CLEANER CASE

4. REMOVE AIR CONNECTOR PIPE WITH NO.1 AND NO.2
AIR CLEANER HOSES

5. REMOVE OIL LEVEL GAUGE

6. DISCONNECT UPPER RADIATOR HOSE

7. LOOSEN FAN BELTS

Loosen the beit adjusting bolts and nut of the PS pump and
alternator,

8. REMOVE FOUR FAN SHROUD BOLTS




LUBRICATION SYSTEM — Oil Pump LU-5

ATQmSE

£ARTY JESAT

9.

10.

11.

12.
13.
14.

15.

16.

17.

18.

REMOVE FLUID COUPLING WITH FAN AND FAN SHROUD
\al  Remove the four nuts from the fluid coupling flange.
(b} Remowve the fluid coupling with the fan shroud.

RAISE VEHICLE
CAUTION: Be sure the vehicle is securely supported.

REMOVE ENGINE UNDERCOVER

REMOVE EXHAUST PIPE CLAMP BOLT FROM PIPE STAY
REMOVE TWO STIFFENER PLATES

REMOVE FLYWHEEL HOUSING UNDERCOVER
REMOVE FOUR ENGINE MOUNT BOLTS

REMOVE OIL PAN
(a) Remove the twenty six bolts, and remove the oil pan.

b} Using S5T and a brass bar, separate the il pan from
the cylinder block.

SST 09032-00100

NOTE: When removing the oil pan, be careful not to
damage the oil pan flange.

AREMOVE OIL PUMP ASSEMBLY

(al Remove the union bolt and nut and disconnect the oil
pump outlet pipe.

(b} Remove the oil pump mounting bolt and remove the
oil pump.

DISASSEMBLE OIL PUMP ASSEMBLY

(a) Unscrew the relief valve plug, and remove spring and
relief valve.

(b} Remove the five bolts, and remove oil pump cover and
driven gear.

(e} Remove the snap ring, spacer, drive shaft gear, key
and shaft subassembly.



LU-6 LUBRICATION SYSTEM — OQil Pump

LKA

LU T

LLIOTE

INSPECTION OF OIL PUMP

1. INSPECT RELIEF VALVE
Check the relief valve for scoring or wear.
If damaged, replace the valve or pump assembly,

2. MEASURE BODY CLEARANCE

Using a feeler gauge, measure the clearance between th
driven gear and body.

Standard clearance: 0.03 — 0.06 mm
{(0.0012 — 0.0024 in.)
Maximum clearance: 0.2 mm (0.008 in.)

If the clearance is greater than maximum, replace the gea
and/or body.

3. MEASURE GEAR BACKLASH :
Using a feeler gauge, measure the backlash as shown.

Standard clearance: 0.5 — 0.6mm
(0.020 — 0.024 in.)
Maximum backlash: 0.9 mm (0.035 in.)

If the blaklash is greater than maximum, replace the shaf
subassembly and/or driven gear.

4. MEASURE SIDE CLEARANCE

Using a feeler gauge and flat block, measure the side clear
ance as shown.

Standard clearance: 0.03 — 0.09 mm
(0.0012 — 0.0035 in.)
Maximum clearance: 0.15 mm (0.0059 in.)

If the clearance is greater than maximum, replace the gears
and/or body.

ASSEMBLY OF OIL PUMP
(Seea page LU-4)

ASSEMBLE OIL PUMP ASSEMBLY

(al Install the shaft subassembly, key, drive shaft gear,
spacer and snap ring. :

(b} Install the driven gear and pump cover with five bolts,

(c} Install the relief valve and spring in the cover and
screw on the relief valve plug.



LUBRICATION SYSTEM — Oil Pump LU-7

Enmnang

[ATe 0 ]

OPERATION CHECK OF OIL PUMP
CHECK PUMP OPERATION

(al Immerse the suction end of the pump into clean en-
gine oil and turn the shaft counterclockwise with your
hand. Qil should come out of the discharge hole.

(b} Close the discharge hole with your thumb, and turn
the shaft as before. The shaft should be difficult to
turmn.

INSTALLATION OF OIL PUMP ASSEMBLY

1.

INSTALL OIL PUMP ASSEMBLY

{a} Install the oil pump and mounting bolt.
Torque the bolt.

Torque: 220 kg-cm (16 ft-Ib, 22 N-m)

(b} Install the oil pipe with gasket lock washer and union
bolt. Tighten the oil pipe union bolt and nut.

Torque: 350 kg-cm (26 ft-lb, 34 N-m)

INSTALL OIL PAN

(a] Remove any packing material and be careful not to
drop the oil on the contacting surfaces of the oil pan
and cylinder block,

* Using a razor blade and gasket scraper, remove all
the packing (FIPG) material from the gasket
surfaces,

* Thoroughly clean all components to remove all the
loose material.

* Clean both sealing surface with a non-residue
solvent.

CAUTION: Do not use a solvent which will affect the
painted surfaces.

{bl  Apply seal packing to the cylinder block installing sur-
face of the oil pan.

Seal packing: Part No. 08826-00080 or aquivalent

] Install the il pan aover 1he studs on the block with the
twanty four bolts and two nuts.
Torque the bolts and nuts.

Torque: B0 kg-cm (69 in.-lb, 7.8 N:m)
INSTALL FLYWHEEL HOUSING UNDER COVER



LU-B

LUBRICATION SYSTEM — Qil Pump

11.
12.
13.
14,

INSTALL EXHAUST PIPE CLAMP BOLT TO PIPE STAY
INSTALL TWO STIFFENER PLATES
INSTALL ENGINE UNDER COVER

INSTALL FAN AND FAN SHROUD

{al Put on the fan shroud together the fluid coupling to
the engine compartment.

ib} Install the fluid coupling on the pulley with four nuts.
{c) Install the four fan shroud bolts.

ADJUST FAN BELT TENSION
(See page MA-4)

CONNECT UPPER RADIATOR HOSE

. INSTALL AIR CONNECTOR PIPE WITH NO.1 AND NO.2

AIR CLEANER HOSES

INSTALL AIR CLEANER CASE

FILL WITH COOLANT

FILL WITH ENGINE OIL

START ENGINE AND CHECK FOR LEAKS




LUBRICATION SYSTEM — Qil Pressure Hﬁﬂulatur Lu-9

EMTTEY

I ]

OIL PRESSURE REGULATOR
(For Lash Adjuster Valve)

REMOVAL AND DISASSEMBLY OF OIL PRESSURE
REGULATOR

1.
2.
3.

REMOVE NO. 3 TIMING BELT COVER
REMOVE TIMING BELT COVER STAY
REMOVE OIL PRESSURE REGULATOR AND GASKET

DISASSEMBLE OIL PRESSURE REGULATOR ASSEMBLY

Unscrew the relief valve plug, and remove the spring and
relief valve.

INSPECTION OF OIL PRESSURE REGULATOR

Check the relief valve for scoring or wear.
If damaged, replace the valve or regulator assembly.

ASSEMBLY AND INSTALLATION OF OIL
PRESSURE REGULATOR

1.

ASSEMBLE OIL PRESSURE REGULATOR ASSEMBLY

Install the relief valve and spring in the body, and screw
on the relief valve plug.

INSTALL OIL PRESSURE REGULATOR OVER NEW GASKET
INSTALL TIMING BELT COVER STAY

INSTALL NO. 3 TIMING BELT COVER

START ENGINE AND CHECK FOR LEAKS
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IGNITION SYSTEM — Precautions, Tmuhl&shn-mh‘ng

PRECAUTIONS

Do not keep the ignition switch ON for more than 1
minutes if the engine will not start.

2. As some tachometers are not compatible with this ignitioa
system, we recommended that you confirm the
bility of your unit before using.
Service Connector 3. NEVER allow the ignition coil terminals to touch ground
—— it could result in damage to the igniter and/or ignition col.
4. Do not disconnect the battery when the engine is running
5. Make sure that the igniter is properly grounded to the body.
When a tachometer Is connected to the systam, co
the tachometer positive terminal to the service connector,
TROUBLESHOOTING
Problem Possible cause Remedy Page
Engine will not start/ Ignition problems Perform spark test IG-4
Hard to start * Ignition coil Inspect coil IG-7
{cranks ok) « Igniter
* Distributor Inspect distributor IG-7
Spark plugs faulty Inspect plugs IG-5
Rough idle or stalls Spark plugs faulty Inspect plugs IG-5
Incorrect ignition timing Resat timing 1G-10
Ignition problems Perform spark test 1G-4
* Ianition coil Inspect coil 1G-7
*  [gniter
* Distributor Inspect distributor IG-7
Engine hesitates/ Spark plugs faulty Inspect plugs IG-4
Poor acceleration Incorrect ignition timing Reset timing IG-10
Muffler explosion Incorract ignition timing Resat timing IG-10
laftar fira) all the time
Engine backfires Incorrect ignition timing Reset timing IG-10
Poor gasoline mileage Spark plugs faulty Inspect plugs IG-5
Incorrect ignition timing Resat timing IG-10
Engine overheats Incorrect ignition timing Resat timing IG-10




IGNITION SYSTEM — Electronic Spark Advance (ESA} 1G-3

ELECTRONIC SPARK ADVANCE (ESA)

The ECU is programmed with data for optimum ignition timing
under any and all operating conditions. Using data provided by
sensors which monitor various engine functions (rpm, intake air
volume, eng. temperature, etc.) the microcomputer (ECU) trig-
gers the spark at precisely the right instant.

ESA SYSTEM CIRCUIT

+B
ECU
Igrition Coil w/lgniter
Spark Plugs L
1Za"ﬁu\'.H::l—r ) )G
To
Tachomater e \Gf
Service T
Connector
Distributor
G
Pbe
G=
r
S




1G-4 IGNITION SYSTEM — On-Vehicle Inspection
ON-VEHICLE INSPECTION
SPARK TEST
CHECK THAT SPARK OCCURS
(a) Disconnect high-tension cord from the distributor,
(b) Hold the end approx. 12.7 mm (0.50 in.) from body
of car. -
lc) See if spark occurs while engine is being cranke
NOTE: To prevent gasoline from being injected from in-
jectors during this test, crank the engine for no more tha
1-2 saconds at a time.
If the spark does not occur, perform the test as follc
SPARK TEST

NO

CHECK RESISTANCE OF HIGH-TENSION CORDS

{See page 1G-5)

BAD Replace the cord.

oK

CHECK POWER SUPPLY TO IGNITION COIL
1. Ignition switch turn to ON.
2. Check that there is battery voltage

at ignition coil positive (+) terminal (brown

BAD Check wiring between ignition

switch to ignition caoil,

OK

|

CHECK RESISTANCE OF IGNITION COIL
Resistance (cold) Primary 0.4 -0610
Secondary: 8.5 — 11.5 k2

BAD

Replace the ignition coil.

OK

CHECK RESISTANCE OF DISTRIBUTOR PICK
UP COIL
Resistance: Approx. 160 1

BAD

Replace the pick up coil.

OK

CHECK IGt SIGNAL FROM ECU
(See page FI-43)

Check wiring between ECU and
distributor, only then try
another ECL.

BAD

OK

]

TRY ANOTHER IGNITER




IGNITION SYSTEM — On-Vehicle Inspection 1G-5

Wrong

Correct

FI{RTH

130147

INSPECTION OF HIGH-TENSION CORD
1. CAREFULLY REMOVE HIGH TENSION CORDS BY RUBBER
THEIR BOOTS

CAUTION: DO NOT pull on the cords or bend the wires.
The conductor inside may be damaged,

2. INSPECT CORD TERMINALS
Check the terminals for corrosion, breaks or distortion,
Replace wire as required.

3. CHECK WIRE RESISTANCE

Using an ohmmeter, check that the resistance does not ex-
ceed the maximum. Replace the cord as required.

Maximum resistance: 25 k{! per cord

INSPECTION OF SPARK PLUG

(Platinum Tipped Spark Plug)

CAUTION:

» NEVER USE WIRE BRUSH FOR CLEANING

* NEVER ATTEMPT TO ADJUST GAP ON USED PLUG

* SPARK PLUGS SHOULD BE REPLACED EVERY 60,000 miles
{100,000 km)

1. INSPECT ELECTRODE

{a) If using a megger linsulation resistance meter):
Measure the insulation resistance,

Correct insulation resistance: More than 10 M}
If less than 10 M1, clean the plug. (See page IG-6)

(b} If not using a megger:

Quickly race the engine to 4,000 rpm five times,
Visually inspect the spark plugs.

if the electrode is dry ..... Okay
If the electrode is wet ..... Clean the plug

2. REMOVE SPARK PLUGS



IG-6 IGNITION SYSTEM — On-Vehicle Inspection

1043

ONED HEDTS

a0

3.

9.

VISUALLY INSPECT SPARK PLUGS
inspect the spark plugs for thread or insulator damage.
If defective, replace the plug.

Spark plug: ND P16R
NGK BPRGBEP11

INSPECT ELECTRODE GAP
Maximum limit: 1.4 mm (0.055 in.)
If limit is exceeded, replace the plug.

Cormract elactrode gap of new plug:
1.1 mm (0.043 in.)

It adjusting the gap of a new plug, bend only the base of
the ground electrode, do not touch the tip.

CLEAN SPARK PLUGS

If the electrode has traces of wet carbon, allow it to dry
and then clean with a spark plug cleaner.

Air pressure: Bellow 6 kg/cm? (85 psi, 588 kPa)
Duration: 20 seconds or less

NOTE: If there are traces of oil, clean it off with gasoline
bafore using the spark plug cleaner.

INSTALL SPARK PLUGS

Torque: 170 kg-cm (12 ft-1b,17 N-m)

5 DO Do i



IGNITION SYSTEM — On-Vehicle Inspection G-7

Distributor Cap

Rotor

Lkl

Nel(R)

G & W)

GiY)

=32

INSPECTION OF IGNITION COIL
1. DISCONNECT HIGH-TENSION CORD

2. MEASURE COIL RESISTANCE
{a) Disconnect ignition coil connectors.
{b) Measure primary coil resistance.

Using an ohmmeter, measure the resistance between
the positive { + ] {brown side) and negative {—) {black
side) terminals.

Primary coil resistance (cold): 0.4 — 0.5
{c] Measure secondary coil resistance.

Using an chmmeter, measure the resistance between
the positive {+] terminal (brown side) and the high
tension terminal.

Secondary coil rasistance (cold): 8.5 — 11.5 ki?
3. CONNECT HIGH-TENSION CORD

ON-VEHICLE INSPECTION OF DISTRIBUTOR

1. INSPECT DISTRIBUTOR CAP AND ROTOR

{a) Check for cracks, carbon tracks, burnt or cormroded ter-
minals.

{b} Check the distributor center contact for wear.
If a problem is found, replace the component.

2. CHECK PICKUP COIL
Using an ohmmeter, check each resistance of the two pick-
up coils.

G plckup coll rasistance:
G-G>= 140 -1800Q
Ne pickup coil resistance:
Ne - G= 140 — 180 0

If the resistance is not correct, replace the distributor,



1G-8 IGNITION SYSTEM — Distributor

RN

Ll ]

DISTRIBUTOR
REMOVAL OF DISTRIBUTOR

1. DISCONNECT HIGH TENSION CORDS FROM CYLINDER

HEAD AND IGNITION COIL
2. DISCONNECT DISTRIBUTOR CONNECTOR

3. REMOVE DISTRIBUTOR SET BOLT
4. PULL OUT DISTRIBUTOR FROM CYLINDER HEAD
5. REMOVE O-RING

REPLACEMENT DISTRIBUTOR DRIVE GEAR

1. GRIND DRIVE GEAR AND PIN
Using a grinding wheel, grind the gear and pin.
CAUTION: Be careful not to damage the shaft.

2. REMOVE PIN AND DRIVE GEAR
(a)l  Using a punch and hammer, drive out the pin.
(b} Remove the drive gear and discard it.

3. INSTALL NEW DRIVE GEAR AND PIN

la)  Align the marks on the housing and new gear,
(b) Using a hammer, install a new pin.




IGNITION SYSTEM — Distributor 1G-9

—amgnal Rotor

it

INSTALLATION OF DISTRIBUTOR
1.

INSTALL DISTRIBUTOR AND SET TIMING

(a}

(b}
(e)

Turn the crankshaft pulley until the timing mark is
aligned with the TDC mark.

Remove the oil fillar cap.

Make sure that the match hole on the No. 2 journal
of the camshaft housing is aligned with that of the
camshaft.

NOTE: If not, turn the crankshaft one full turn.

(d)

Install the new O-ring to the distributor.

MOTE: Always use a new O-ring when installing the dis-
tributor.

(e}

(fi

{+]]
(h)
(U]
()
LY

Align the matchmark of the distributor (the drillmark
on spiral gear) with that of distributor housing.

insert the distributor, aligning the center of flange with
that of the bolt hole of cylinder head.

Align the rotor tooth with the pickup ceil.
Temporarily install the distributor set bolt.
Install the distributor cap with wires.
Connect the distributor connector.

Ingtall the oil filler cap.



IG-10 IGNITION SYSTEM — Distributor

2.

ADJUST IGNITION TIMING
fal Connect a timing light to the engine.
(b) Start the engine and run it at idle.

{c] Short circuit the terminals of the check
T and E:

(d) Using a timing light, slowly turn the distributor uni
the timing mark on the crankshaft pulley is alig
with the 10° mark. Tighten the distributor bolt,

ignition timing: 10° BTDC@ (T and Ei)
Torque: 140 kg-cm (10 ft-lb, 14 N-m)
le) Unshort the check connector.
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STARTING SYSTEM

Page
TROUBLESHOOTING ...ooeeeeeeienienernssenssssnsssnsnssass ST-2
STARTING SYSTEM CIRCUIT ...ocvvinnivnnssnnsssnsrssnns ST-2

BTARTER.......cc.cocimmmnireiermsinssnnaisasnsisnssssassisansrsns ST-3
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STARTING SYSTEM — Truuhlashanting, Etarting System Circuit

TROUBLESHOOTING

Problem Possible cause Ramedy Page
Engine will not crank Battery charge low Check battery specific gravity CH-3
Charge or replace battery
Battery cables loose, corroded or worn Repair or replace cables
Meutral start switch faulty {&/T anly) Replace switch
Fusible link blown Replace fusible link
Starter faulty Repair starter 5T-3
Ignition switch faulty Replace ignition switch
Engine cranks slowly Battery charge low Check battery specific gravity CH-3
Charge or replace battery
Battery cables loose, corroded or worn Repair or replace cables
Starter faulty Repair starter 5T-3
Starter keeps running Starter faulty Repair starter 8T-3
Ignition switch faulty Replace ignition switch
Short in wiring Repair wiring
Starter spins — engine | Pinion gear teeth broken or faulty starter Repair starter 5T-3

will not crank

Flywheel teath broken

Replace flywheel

STARTING SYSTEM CIRCUIT

Igmition Switch /

gl —

Terminal C

Puli-in
Conl

Fusible Lin ;

k

T

Battery E
A

|

I Terminal 30

To Start Injection Time Switch,
Cold Start Injector and ECU

Hold-in Coil

1

]

Terminal 50

Terminal STA

Meutral Start Switch (for A/T)

BTaS




STARTING SYSTEM — Starter 5T-3

STARTER
COMPONENTS
Bearing
& O-Ring
Field Frame Assembly F =,
.. e~ ﬂl'- frmetre
Pinion Gear
Retainer
Flnller

Starter Housing

Return Sprimg Clutch Assembly

# MNon-reusable part & —

REMOVAL OF STARTER

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL OF
BATTERY

2. DISCONNECT TWO WIRES FROM STARTER

Remove the nut and disconnect the battery cable from the
magnetic switch on the starter motor. Disconnect the other
wire from the terminal.

3. REMOVE STARTER MOTOR

Remove the two bolts, and remove the starter motor from
the flywheel bellhousing.
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STARTING SYSTEM — Starter

SO0

5T0373

SToan

DISASSEMBLY OF STARTER
(See page ST-3)

REMOVE FIELD FRAME WITH ARMATURE FROM
MAGNETIC SWITCH

1.

INSPECTION OF STARTER

{a)

ib}

(c)

Disconnect the lead wire from the magnetic swltch
terminal. -

Remove the two bolts. Pull out the field frame wnth |
the armature from the magnetic switch. |

Remove the O-ring. |

REMOVE STARTER HOUSING FROM MAGNETIC SWITCH |

ASSEMBLY
Remove the two screws and remove the starter housing.

REMOVE CLUTCH ASSEMBLY AND GEARS FROM
MAGNETIC SWITCH ASSEMBLY :

REMOVE STEEL BALL

Using a magnet, remove the steel ball from the clutch shaft
hola.

REMOVE BRUSHES AND BRUSH HOLDER

(a)
b}

{c)

(d)

REMOVE ARMATURE FROM FIELD FRAME

R RS SEZE=SNN.

Remove the end cover from the field frame.
Remove the O-ring

Using a screwdriver, separate the brush and brush
spring, and remove the brush from the brush holder.

Pull the brush holder off the armature.

TTTTITTI T NI TR T I Y

TR BT N R TR T Irr

Armature Coil

1.

CHECK THAT COMMUTATOR IS NOT GROUNDED

Using an ohmmeter, check that there is no continuity be-
tween the commutator and armature coil core.

If there is continuity, replace the armature.



STARTING SYSTEM — Starter 5T-6

a :
.

2,

CHECK COMMUTATOR FOR OPEN CIRCUIT

Using an chmmeter, check for continuity between the seg-
ments of the commutator.

If there is no continuity between any segment, replace the
armature.

Commutator

1.

INSPECT COMMUTATOR FOR DIRTY AND BURNT
SURFACES

If the surface is dirty or bumnt, correct with sandpaper
(No. 400) or a lathe,

CHECK COMMUTATOR RUNOUT
Maximum circle runout: ©.05 mm (0.0020 in.)
If runout is greater than the maximum, correct with a lathe.

MEASURE DIAMETER OF COMMUTATOR

Standard diameter: 30 mm (1.18 in.)
Minimum diameter: 29 mm (1.14 in.)

If the diameter of the commutator is less than the mini-
mum, replace the armature,

CHECK SEGMENT

Check that the segment is clean and frea of foreign parti-
cles, and smooth out the edge.

Standard undercut depth: 0.6 mm (0.024 in.)
Minimum undercut depth: 0.2 mm {0.008 in.)

If the undercut depth is less than the minimum, corract with
a hacksaw.

Field Coil

1.

CHECK FIELD COIL FOR OPEN CIRCUIT

Using an chmmeter, check for continuity between the lead
wire and field coil brush laad,

If there is no continuity, replace the field frame.



STARTING SYSTEM — Starter

STDOIT STOONA

STO01%

2. CHECK THAT FIELD COIL IS NOT GROUNDED

Using an ohmmeter, check for continuity between the field
coil end and field frame.

If there is continuity, repair or replace the field framae.

Brushes

MEASURE BRUSH LENGTH

Standard length: 15.5 mm {0.610 in.)
Minimum length: 10 mm (0.39 in.)

If length is less than minimum, replace the brush or dress
with emery cloth,

Brush Springs

MEASURE BRUSH SPRING LOAD WITH A PULL SCALE
Tension: 1,785 — 2,415 g (3.9 — 5.3 |b)
If the reading is below standard, replace the brush spring.

NOTE: Take the pull scale reading the instant the brush
spring separates from the brush,

Brush Holder

CHECK INSULATION OF BRUSH HOLDER

Using an ohmmeter, check for continuity between the posi-
tive and negative brush holders.

If there is continuity, repair or replace the brush holder.

Clutch and Gears

1. INSPECT GEAR TEETH

Inspect the gear teeth on the pinion gear, idler gear and
clutch assembly for wear or damage. Replace if damaged.

If damaged, also inspect the flywheel ring gear for wear
or damage.
2. CHECK CLUTCH

Rotate the pinion clockwise and check that it turns freely.
Try to rotate the pinion counterclockwise and check that
it locks.




STARTING SYSTEM — Starter ST-7

Terminal 20

STO0I3

Bearings

1.

CHECK BEARINGS
Turn each bearing by hand while applying inward force.

If resistance is felt or if the bearing sticks, replace the
bearing.

IF NECESSARY, REPLACE BEARINGS

la) Using S5T, remove the bearing from the armature
shaft,

(b) Using SST, remove the other bearing from the oppo-
site side.

SST 00286-46011

{c) Using SST and press, tap the front bearing onto the
shaft.

SST 09201-41020
(d)l Using a press, install the rear bearing onto the shaft.

Magnetic Switch

1.

PERFORM PULL-IN COIL OPEN CIRCUIT TEST

Using an ohmmeter, check for continuity between termi-
nal 50 and the terminal C.

If there is no continuity, replace the magnetic switch.

PERFORM HOLD-IN COIL OPEN CIRCUIT TEST

Using an ohmmeter, check for continuity between termi-
nal 50 and switch body.

If there is no continuity, replace the magnetic switch.
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STARTING SYSTEM — Starter

ASSEMBLY OF STARTER
(See page ST-3)

STOIT

BrEEr

ST

Bearing
Idler Gear

Clutch Assembly

ENEY

NOTE: Use high-temperature grease to lubricate the bear- |
ings and gears when assembling the starter. :

PLACE ARMATURE INTO FIELD FRAME

Apply grease to the armature bearings and insert the ar-
mature inte the field frame, :

INSTALL BRUSH HOLDER AND BRUSHES

fa} Using a screwdriver, hold the brush spring back and |
install the brush into the brush holder. Install four
brushes. :

NOTE: Make sure that the positive lead wires are not :
groundead. :

(b} Place the Q-ring on the field frame.
{c) Install the end cover to the fiald frame.

INSTALL FIELD FRAME WITH ARMATURE IN
MAGNETIC SWITCH

{al Place the O-ring on the field frame.

(b} Match the protrusion of the field frame with the mag-
netic switch.

INSERT STEEL BALL AND SPRING INTO CLUTCH
SHAFT HOLE

Apply grease to the ball and insert it into the clutch shaft
hole.

INSTALL GEARS AND CLUTCH ASSEMBLY
(a} Apply grease to the gear and clutch assembly.

{b) Place the clutch assembly and idler gear in the start-
er housing.

{c} Install the pinion gear onto the armature shaft.
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6.

INSTALL STARTING HOUSING

(a) Place the starter housing on the magnetic switch and
install two screws.

(b) Install two through bolts.

(e} Connect the coil lead to the terminal on the magnatic
switch.

PERFORMANCE TEST OF REDUCTION TYPE
STARTER

CAUTION: These tests must be performed within 3t0 5
seconds to avoid burning out the coil.

PERFORM PULL-IN TEST

tal Disconnect the field coil lead from terminal C.

(b} Connect the battery to the magnetic switch as shown.
Check that the plunger moves outward.

If the plunger does not move, replace the magnetic switch.

PERFORM HOLD-IN TEST

While connected as above with the plunger out, discon-
nect the negative lead from terminal C. Check that the plun-
ger remains out,

If the plunger returns inward, replace the magnetic switch.

CHECK PLUNGER RETURN

Disconnect the negative lead from the switch body. Check
that the plunger returns inward.
If the plunger does not return, replace the magnetic switch.

PERFORM NO-LOAD PERFORMANCE TEST

fa} Connect the battery and ammeter to the starter as
shown.

{b} Check that the starter rotates smoothly and steadily
with the pinion moving out. Check that the ammeter
reads the specified current.

Specified current: Less than 90 A at 11.5 V
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STARTING SYSTEM — Starter

INSTALLATION OF STARTER

INSTALL STARTER MOTOR IN FLYWHEEL BELLHOUSING
Place the starter motor in the flywheel bellhousing. Install
the two bolts.

CONNECT TWO WIRES TO STARTER

Connect the connector to the terminal on the magnetic
switch, Connect the cable from the battery to the termi
rnal on the switch, and install the nut.

CONNECT CABLE TO NEGATIVE TERMINAL OF BATTERY

Check that the car starts.
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CH-2 CHARGING SYSTEM — Precautions, Troubleshooting, On-Vehicle Inspection

PRECAUTIONS

1.

Check that the battery cables are connected to the correct
terminals.

2. Disconnect the battery cables when the battery is givena
quick charge. ]

3. Do not perform tests with a high voltage insulation re
sistance tester.

4, Never disconnect the battery when the angine is running E

TROUBLESHOOTING

Problam

Discharge warning
light does not light
with ignition ON and
engine off

Possible causs

Fuse blown

Light burned out

Discharge warning
light does not go out
with enging running
{battery requires fre-
quent recharging)

IC regulator faulty Replace |C regulator CH-6
Dirive belt loose or worn Adjust or replace drive belt CH-3 E
Battery cables loose, corroded or worn Repair or replace cables

Fuse blown

Fusible link biown

IC regulator or alternatar Taulty Check changing system CH-4

Wiring faulty

| Wiring connection loose

Remedy Page

fuses
Replace light

Tighten loose connections

Check "ENGINE"™ fuse
Replaca fusibie link

Repair wiring

LHIRE)

ON-VEHICLE INSPECTION

1.

CHECK BATTERY SPECIFIC GRAVITY AND :
ELECTROLYTE LEVEL

(a) Check the specific gravity of each cell.
Standard specific gravity
When fully charged at 20°C (68°F): 1.25 — 1.27

(b} Check the electrolyte quantity of each cell. _
If insufficient, refill with distilled water (or purified :
water).

el E e e = BT =

CHECK BATTERY TERMINALS AND FUSIBLE LIHII'.E

{al Check that the battery terminals are not loose or |
corroded. 5

{b) Check the fusible link for continuity.



CHARGING SYSTEM — On-Vehicle Inspection CH-3
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Mippondenso

FCO003 EOCOM EO0 )

CORRECT WRONG WRONG

CHNES

INSPECT DRIVE BELT

(a) Visually check the belt for separation of the adhesive
rubber above and below the core, core separating
from the belt side, severed core, separation of the rib
from the adhesive rubber, cracking or separation of
the ribs, torn or worn ribs or cracks in the inner
ridges of the ribs.

If necessary, replace the drive belt.

b} Using a belt tension gauge, check the drive belt
tension.

Belt tension gauge:
Nippondenso BTG-20 {95506-00020) or
Borroughs  No. BT-33-73F

Drive belt tension:
New belt 170 + 10 1b
Used belt 135+ 20 1b

If necessary, adjust the drive belt tension.

NOTE:

* “New belt” refers to a belt which has been used less
than B minutes on a running engine.

® “Used belt” refers to a belt which has been used on a
running engine for 5 minutes or more.

* After installing the drive belt, check that it fits properly
in the ribbed grooves.

e Check by hand to confirm that the belt has not slipped
out of the groove on the bottom of the crank pulley.

® After installing the belt, run the engine for about §
minutes and then recheck the tension.

CHECK FUSES FOR CONTINUITY

ENGINE fuse {15A)
CHARGE fuse {7.5A)
IGN fuse {(7.5A)

VISUALLY CHECK ALTERNATOR WIRING AND
LISTEN FOR ABNORMAL NOISES

{a) Check that the wiring is in good condition.

(b} Check that there is no abnormal noise from the alter-
nator while the engine is running.

CHECK DISCHARGE WARNING LIGHT CIRCUIT
{a} Warm up the engine and then turn it off.
(b} Turn off all accessories.

te) Turn the ignition switch to ON. Check that the dis-
charge warning light is lit.
{d} Start the engine. Check that the light goes out.

If the light does not come on and go off as specified,
troubleshoot the warning light circuit.
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CHARGING SYSTEM — On-Vehicle Inspection

Disconnect Wire

from Terminal B E Ammeter
- +
A Alternator

e —— B
i L+
—_— + Q
—_
Battery =| — Voltmeter

CHOODE

CHOOOG CHOO D

CHCL T

CHODEY CHODES

7.

CHECK CHARGING CIRCUIT WITHOUT LOAD

NOTE: If a battery/alternator tester is available, connect
the tester to the charging circuit according to the manufac-
turer’s instructions.

{a) If a tester is not available, connect a voltmeter and
ammeter to the charging circuit as follows:

& Disconnect the wire from terminal B of the alter-
nator and connect it to the negative terminal of the -
ammeter.

¢ Connect the test lead from the positive terminal of
the ammeter to terminal B of the alternator.

® Connect the positive lead of the voltmeter to ter
minal B of the alternator.

# Connect the negative lead of the voltmeter to
ground.

(b} Check the charging circuit as follows:

With the engine running from idling to 2,000 rpm,
check the reading on the ammeter and voltmeter.
Standard amperage:  Less than 10A
Standard voltage: 135 - 15.1V
(Regulator case 25°C or 77°F)

* |f the voltage reading is greater than standard
voltage, replace the IC regulator. :

e |f the voltage reading is less than standard voltage, °
check the IC regulator and alternator as follows: |
With terminal F grounded, start the engine and |
check the voltage reading of terminal B.

o |f the voltage reading is greater than standard |
voltage, replace the IC regulator.

» |f the voltage reading is less than standard voltage,
check the alternator.

CHECK CHARGING CIRCUIT WITH LOAD

(a} With the engine running at 2,000 rpm, turn on the
high beam headlights and place the heater fan control
switch at HI.

(b} Check the reading on the ammeter.

Standard amperage: More than 30A

If the ammeter reading is less than 30A, repair the alter
nator. {See page CH-5)

NOTE: With the battery fully charged, sometimes the
indication will be less than 30A,
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ALTERNATOR
COMPONENTS
Pulley Frant Bearing
Drive End Frame
Bearing Cover
Rear Bearing
Rotor
Retaimer
ﬂ Rear End Cover
== ] Brush Holder and Cover =
Terminal lnsulm-urﬁ
Rear End Frame -
&3 ‘\
Spring

IC Regulatar

Brush

CHI3EZ?

B

REMOVAL OF ALTERNATOR

1.

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

DISCONNECT WIRING FROM ALTERNATOR

(a) Disconnect the connector from the alternator.

[b) Remove the nut and wire from the alternator.

REMOVE ALTERNATOR DRIVE BELT

Loosen the alternator pivot, adjusting lock and adjusting
bolts and remove the alternator drive belt.

REMOVE ALTERNATOR

(al Remove the pivot and adjusting lock bolts.

(b) Remove the alternator.
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CHOZ 8 CHOT IS

DISASSEMBLY OF ALTERNATOR
(See page CH-5)

1.

2,

REMOVE REAR END COVER
{a) Remove the nut and terminal insulator.
(b) Remove the three nuts and end cover.

REMOVE BRUSH HOLDER AHD IC REGULATOR

Remove the five screws, brush holder, brush holder cover
and |1C regulator.

REMOVE RECTIFIER HOLDER
(a)] Remove the four screws and rectifier halder.
(b} Remove the four rubber terminal insulators.

REMOVE PULLEY

(a) Hold SST A with a torque wrench and tighten SST 8
clockwise to the specified torque.

SST 09820-63010
Torque: 400 kg-cm (29 ft-lb, 39 N-m)
(b) Check that SST A is secured to the rotor shaft.

() As shown in the figure, mount SST C in a vise and
then install the alternator to SST C.

(d) To loosen the pulley nut, turn SST A in the direction
shown in the figure.

CAUTION: To prevent damage to the rotor shaft, do not
loosen the pulley nut more than one-half of a turn,

(e} Remove the alternator from SST C.
(f} Turn SST B and remove S5Ts A and B.
{g) Remove the pulley nut and pulley.
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GHTE

6.

REMOVE REAR END FRAME
{a] Remove the four nuts.

(b} Using SST, remove the rear end frame and four ter-
minal insulators.

SST 09286-46011

REMOVE ROTOR FROM DRIVE END FRAME

INSPECTION OF ALTERNATOR
Rotor

1.

CHECK ROTOR FOR OPEN CIRCUIT

Using an ohmmeter, check for continuity between the slip
rings.

Standard resistance: Less than3 Q

If there is no continuity, replace the rotor.

CHECK ROTOR FOR GROUND

Using an ohmmeter, check that there is no continuity be-
tween the slip ring and the rotor. If there is continuity,
replace the rotor.

INSPECT SLIP RINGS

{a) Check that the slip rings are not rough or scored. |f
rough or scored, replace the rotor.

{b) Using calipers, measure the slip ring diameter.

Standard diameter: 14.4 mm (0.567 in.)
Minimum diameter: 14.0 mm {0.551 in.)

If the diameter of the slip ring is less than the minimum,
replace the rotor.

Stator

1.

INSPECT STATOR FOR OPEN CIRCUIT

Using an ohmmeter, check all leads for continuity. If there
Is no continuity, replace the drive end frame assembly.
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CHARGING SYSTEM — Alternator

CHO24R
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INSPECT THAT STATOR IS NOT GROUNDED

Using an ohmmeter, check that there is no continuity be-
tween the coil leads and drive end frame. If there is con-
tinuity, replace the drive end frame assembly.

Brush and Brush Holder

1.

MEASURE EXPOSED BRUSH LENGTH
Using a scale, measure the exposed brush length.

Standard exposed length: 10.5 mm (0.413 in.)
Minimum exposed length: 4.5 mm (0,177 in.)

If the exposed length is less than minimum, replace the
brush,

IF NECESSARY REPLACE BRUSHES
(a} Unsolder and remove the brush and the spring.

(b} Run the wire of the brush through the hole in the
brush holder, and insert the spring and brush into the
brush holder.

(e} Solder the brush wire to the brush holder at the
exposed length, 3

Standard exposed length: 10.5 mm (0.413 in.)

{d)] Check that the brush moves smoothly in the brush
holder.

(e} Cut off the excess wire.
(f}  Apply insulation paint to the soldered point.

Bearings

1.

INSPECT FRONT BEARING

Check that the front bearing is not rough or worn. Replace
if necessary.
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Socket 1-l'lfrvlzrm::h

2,

IF NECESSARY, REPLACE FRONT BEARING
{a) Remove the four screws and bearing retainer,

(b} Using a press and socket wrench, press out the front
bearing.

(e} Using SST, install the front bearing into the drive end
frame.

S5T 09608-20012 (09608-00030)
{d} Install the bearing retainer with the four screws.

INSPECT REAR BEARING

Check that the rear bearing is not rough or worn, Replace
if necessary.

IF NECESSARY, REPLACE REAR BEARING

la) Using SST, remove the rear bearing with the bearing
cover from the rotor shaft.

S5T 09820-00021
CAUTION: Be careful not to damage the fan.

(b} Using SST and a press, press in the rear bearing and
bearing cover onto the rotor shaft.

SST 09820-00030
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ASSEMELY OF ALTERNATOR
{See page CH-5)

1.
2,

INSTALL ROTOR TO DRIVE END FRAME

INSTALL REAR END FRAME

fa} Using a plastic hammer, lightly tap the rear end frame
onto the drive end frame.

{b) Install the four nuts.

INSTALL PULLEY

(a) Install the pulley to the rotor shaft by tightening the
pulley nut by hand.

(b) Hold SST A with a torque wrench and tighten SST B
clockwise to the specified torque.

SST 09820-63010 .
Torque: 400 kgcm (29 ft-lb, 39 N-m)

{c] Check that SST A is secured to the pulley shaft.

{d} As shown in the figure, mount SST C in a vise and
then install the alternator to SST C.

(e} To torque the pulley, nut turn SST A in the direction
shown in the figure,

Torque: 1,125 kg-cm (81 ft-lb, 110 N-m)
(fi Remove the alternator from SST C.
{g} Turn S5T B and remove 55Ts A and B.

INSTALL RECTIFIER HOLDER
{a)l Install the four rubber insulators on the lead wires.

ib) Install the rectifier with four screws.
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5.

11

INSTALL BRUSH HOLDER AND IC REGULATOR
{al Place the brush holder cover to the brush holder.

(bl Install the |C regulator and brush holder to the rear
end frame horizontally as shown in the figure,

NOTE: Make sure the brush holder's cover doesn’t slip
to one side during installation.

{e} Install and tighten the three scraws.

NOTE: Make sure the gap between the brush holder and
connector is at least 1 mm (0.04 in.),

INSTALL REAR END COVER
(a) Install the end caver with the three nuts.
(b) Install the terminal insulator with the nut,

INSTALLATION OF ATERNATOR

INSTALL ALTERNATOR

Mount the alternator on the engine bracket with the pivot
and adjusting lock bolts.

Do not tighten the bolts.

INSTALL DRIVE BELT
{a} Install the drive belt,

(b) Using a belt tension gauge, check the drive belt
tension. (See page CH-3)

CONNECT WIRING TO ALTERNATOR
(a) Connect the wire to the alternator and install the nut.
(b} Connect the connector to the alternator.

CONNECT NEGATIVE CABLE TO BATTERY

PERFORM ON-VEHICLE INSPECTION
(See pages CH-2 to 4)
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CL-2 CLUTCH - Troubleshooting
TROUBLESHOOTING
Problem Passible cause Remedy
Hard to shift or Clutch pedal freeplay excessive Adjust pedal freeplay
will not shift

Bir im clutch lines
Cluteh release oylinder faulty
Clutch master cylinder faulty

Clutch disc out of true, runout is excessive or
lining broken

Splines on input shaft or clutch disc
dirty or burred

Cluteh pressure plate faulty

Bleed clutch system
Fepair release cylinder
Repair master cylinder

Imspect clutch disc

Repair as necessary

Replace pressure plate

Transmission jumps
out of gear

Clutch pilot bearimg worn

Replace pilot bearing

Clutch slips

Clutch pedal freeplay insufficient
Clutch disc lining oily or worn out
Pressure plate faulty

Release fork binding

Adjust pedal freeplay
Inspect clutch disc
Replace pressure plate
Inspect release fork

Clutch grabs/chattirs

Cluteh dise lining oily or worn out
Pressure plate faulty

Clutch diaphragm spring bent
Engine mounts loase

Inspict clutch disc
Replace pressure plate
Align clutch diaphragm
Repair as necessary

Clutch pedal spongy

Air in clutch lines
Clutch release cylinder faulty
Clutch master cylinder faulty

Bleed clutch system
Repair release cylinder
Repair master cylinder

Clutch noisy

Loose part inside housing
Release bearing worn or dirty
Pilot bearing worn

Release fork or linkage sticks

Hepair a5 mecessary
Replace release bearing
Replace pilot bearing

Repair a5 necessary
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Pedal Play

Asphalt Sheet

Adjust Point

Pedal Height
Adjust Point

HoT

CHECK AND ADJUSTMENT OF
CLUTCH PEDAL

1. CHECK THAT PEDAL HEIGHT IS CORRECT AS
SPECIFIED

Pedal height: 154 — 164 mm (6.06 — 6.46 in.)

2. IF NECESSARY, ADJUST PEDAL HEIGHT

(a) Loosen the lock nut and turn the adjusting bolt until
the height is correct,

(b} Tighten the lock nut.
e} After adjusting the pedal height, check the pedal
freeplay.

3. CHECK THAT PEDAL FREEPLAY IS CORRECT AS
SPECIFIED
Push in on the pedal until initial clutch resistance is felt.
Pedal freeplay: 5 — 15 mm (0.20 — 0.59 in.)
[Push rod play at pedal: 1 —5 mm (0.04 — 0,20 in.}]

4. |IF NECESSARY, ADJUST PEDAL FREEPLAY

{al Loosen the lock nut and turn the push rod until the
freeplay is correct.

{b) Tighten the lock nut,
{c) After adjusting the pedal freeplay, check the pedal
height.
5. CHECK PEDAL OPERATION

While gently depressing and releasing the pedal, check that
engagement and disengagement is smooth,

NOTE: With a pedal stroke of 125 — 135 mm (4.92 —
5.31 in.), the pedal should return in 3 — 4 seconds.

BLEEDING OF CLUTCH SYSTEM

NOTE: If any work is done on the clutch system or if
air is suspected in the cluteh lines, bleed the system of
air.

CAUTION: Do not let brake fluid remain on a painted
surface. Wash it off immediately.

1. FILL CLUTCH RESERVOIR WITH BRAKE FLUID
Check the reservoir frequently. Add fluid if necessary.

2, CONNECT VINYL TUBE TO BLEEDER PLUG

Insert the other end of the tube in a half-full container
of brake fluid.

3. BLEED CLUTCH LINE
{a) Slowly pump the clutch pedal several times.

(b) While pressing on the pedal, loosen the bleeder plug
until the fluid starts to run out. Then close the
bleeder plug.

(c) Repeat this procedure until there are no more air
bubbles in the fluid.
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CLUTCH — Clutch Master Cylinder

CLUTCH MASTER CYLINDER
COMPONENTS

= Reservoir Tank

Mounting Nut

| kgcm (ft-Ib, N-m)] : Specified torque

Piston

Master Cylinder

Cluteh Line Lnion Mut

Snap Ring

Boot

REMOVAL OF MASTER CYLINDER
1.

2.

DISASSEMBLY OF MASTER CYLINDER
1.

ASSEMBLY OF MASTER CYLINDER

-~
f_l‘ 2,
3

REMOVE CLEVIS PIN AND CLIP

DISCONNECT CLUTCH LINE UNION
Using 55T, disconnect the union nut.
55T 09751-36011

REMOVE MASTER CYLINDER
{a) Remowve the mounting nut and bolt.
(b} Pull out the master cylinder.

REMOVE RESERVOIR TANK
Remove the hold-down bolt and pull off the reservoir tank.

REMOVE PUSH ROD AND PISTON

(a) Pull back the boot and, using a screwdriver, remove
the snap ring,

(b} Pull out the push rod, washer and piston.

COAT PARTS WITH LITHIUM SOAP BASE GLYCOL
GREASE, AS SHOWN

INSERT PISTON INTO CYLINDER
INSTALL PUSH ROD ASSEMBLY WITH SNAP RING

INSTALL RESERVOIR TANK
Torque: 250 kg-cm (18 ft-lb, 25 N-m)




CLUTCH — Clutch Master Cylinder, Clutch Release Cylinder

INSTALLATION OF MASTER CYLINDER
{See page CL-4)

1. INSTALL MASTER CYLINDER

Install the mounting nut and bolt and torque the nut and

bolt.
Torque: 250 kg-cm (18 ft-1b, 25 N-m)

2. CONNECT CLUTCH LINE UNION
Using 55T, connect the union.
SST 09751-36011
Torque: 155 kg-cm (11 ft-lb, 15 N-m)

3. CONNECT PUSH ROD AND INSTALL PIN
Install a clip in the push rod pin.

4. BLEED SYSTEM AND ADJUST CLUTCH PEDAL
(See page CL-3)

CLUTCH RELEASE CYLINDER
COMPONENTS

8

W

Lkgem {ft-lb, N-m}] : Specified torque

|

|

|

: @ Bleader Plug
: Cylinder

—>

re?

Spring Piston Boot Push Rod

CLox

REMOVAL OF RELEASE CYLINDER

1. DISCONNECT FLEXIBLE HOSE
Using 3ST, disconnect the union.
SST 09751-36011

2. REMOVE RELEASE CYLINDER
{a) Remove the two bolts,
(b} Pull out the release cylinder.

CL-5
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CLUTCH — Clutch Release Cylinder

DISASSEMBLY OF RELEASE CYLINDER
{See page CL-5)

1. PULL OUT PUSH ROD
2. REMOVE BOOT

3. PULL OUT PISTON AND SPRING

ASSEMBLY OF RELEASE CYLINDER
{See page CL-5)

1. COAT PISTON WITH LITHIUM SOAP BASE
GLYCOL GREASE, AS SHOWN

2. INSERT SPRING AND PISTON INTO CYLINDER
3. INSTALL BOOT AND INSERT PUSH ROD

INSTALLATION OF RELEASE CYLINDER
(See page CL-5)

1. INSTALL RELEASE CYLINDER
2. CAREFULLY CONNECT FLEXIBLE HOSE

3. BLEED CLUTCH SYSTEM (See page CL-3)
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CLUTCH UNIT
COMPONENTS

Flywheel

IEM [ﬂ-ll:r.N-rn]'i : Specified torque

Clutch Disc

Cluteh Cover Clutch Release Fork

Clip

Clip
Clutch Release Bearing Hub

Release Bearing

CLOS

REMOVAL OF CLUTCH UNIT

1.

REMOVE TRANSMISSION (See pages MT-3, 4)
NMOTE: Do not drain the transmission oil.

REMOVE CLUTCH COVER AND DISC

{a) Loosen the set bolts one turn at a time until spring
tension is released.

(b) Remove the set bolts, and pull off the clutch assem-
bly.

REMOVE BEARING, HUB AND FORK FROM
TRANSMISSION

(a} Remove the clips, and pull off the bearing and hub.
{b} Remove the fork and boot.
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INSPECTION OF CLUTCH PARTS

1. INSPECT CLUTCH DISC FOR WEAR OR DAMAGE
Using calipers, measure the rivet head depth.
Minimum rivet depth: 0.3 mm (0.012 in.)
If a problem is found, repair or replace the cluteh dise.

2. INSPECT CLUTCH DISC RUNOUT
Using a dial indicator, check the disc runout.
Maximum runout: 0.8 mm (0.031 in.)

If runout is excessive, replace the disc.

BA13ED
3. INSPECT FLYWHEEL RUNOUT
Using a dial indicator, check the flywheel runout.
Maximum runout: 0.2 mm {0.008 in.)
If runout is excessive, repair or replace the flywheel.
B e

4. INSPECT PILOT BEARING

Turn the bearing by hand while applying force in the rotat-
ing direction,

5. IF NECESSARY, REPLACE PILOT BEARING
(a) Using S5T, remove the pilot bearing.
S5T 09303-35011
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(b) Using SST, install the pilot bearing.
SST 09304-30012

INSPECT DIAPHRAGM SPRING FOR WEAR

Using calipers, measure the diaphragm spring for depth and
width of wear.

Limit: Depth 0.6 mm (0.024 in.)
Width 5.0 mm (0.197 in.)

IF NECESSARY, REPLACE PRESSURE PLATE
{a) Drill out the rivet heads.
(b} Using a punch, drive out the rivets.

(c} Install a new pressure plate with special pressure plate
bolts and nuts. Torque the nuts.

Torque: 250 kg-cm (18 ft-lb, 25 N-m)
(d) Stake the nuts.

INSPECT RELEASE BEARING

Turn the bearing by hand while applying force in the axial
direction.

NOTE: The bearing is permanently lubricated and re-
quires no cleaning or lubrication,
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CLUTCH — Clutch Unit

85T

IF NECESSARY, REPLACE RELEASE BEARING

{a) Using a press and 55T, press the release bearing from
the hub.

S5T 09315-00010

(b} WUsing a press and SST, press a new release bearing
into the hub., :

S5T 08315-00010

(e} After installing the bearing, check that there is no
drag on the bearing when it is turned under pressure.

INSTALLATION OF CLUTCH UNIT
(See page CL-7)

1.

INSTALL DISC ON FLYWHEEL
Using SST, install the disc on the flywheel.
SST 09301-20020

INSTALL CLUTCH COVER

Tighten the bolts evenly and gradually. Make several passes
around the cover until the cover 15 snug. Torque the bolts.

Torque: 185 kgcm (13 ft-lb, 18 N-m)

CHECK DIAPHRAGM SPRING TIP ALIGNMENT

Using a feeler gauge and SST, measure the gap between the
spring tips and the tool, |

S5T 09302-30031
Maximum gap: 0.5 mm (0.020 in.)
If gap is excessive, adjust as follows.
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MP Grease

4. IF NECESSARY, ADJUST SPRINGS
Using SST, bend the springs until alignment is correct,
SST 09333-00012

5. APPLY MOLYBDENUM DISULPHIDE LITHIUM BASE
GREASE (NLGI NO.2) OR MP GREASE

{a) Apply molybdenum disulphide lithium base grease to
the following parts:

Release fork and hub contact point
Release fork and push rod contact point
Release fork pivot point

Clutch disc spline

Release bearing hub inside groove

{b) Apply MP grease to the front of the release bearing.

6. INSTALL BOOT, FORK, HUB AND BEARING ON
TRANSMISSION

7. INSTALL TRANSMISSION (See pages MT-23, 24)
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MANUAL TRANSMISSION — Troubleshooting

TROUBLESHOOTING

not shift

Problam Possible cause Remedy Page
Hard to shift or will Splines on input shaft dirty or burred Repair as necessary MT-3
Transmission faulty Disassemble and inspect MT-3
Transmission
Transmission jumps Transmission faulty Disassemble and inspect MT-3

out of gear

transmission
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W58 TRANSMISSION

REMOVAL OF TRANSMISSION
1. REMOVE NEGATIVE BATTERY TERMINAL WIRE

2. DRAIN COOLANT FROM RADIATOR UPPER TANK
3. REMOVE UPPER HOSE FROM RADIATOR

4. REMOVE CONSOLE BOX
5. REMOVE SHIFT LEVER FROM INSIDE OF VEHICLE

6. RAISE VEHICLE AND DRAIN TRANSMISSION OIL
CAUTION: Be sure the vehicle is securaely supported.

7. REMOVE STEERING GEAR HOUSING

Remove the steering gear housing without disconnacting
return and pressure tube, then suspend it.

(See page SR-27)

8. REMOVE PROPELLER SHAFT

Remove the propeller shaft and insert SST into the exten-
sion housing.

SST 09325-20010

9. REMOVE EXHAUST PIPE CLAMP BOLT FROM STIFFENER

PLATE



SMISSIGN_;WEB Transmission

MTOISS

10, REMOVE SPEEDOMETER CABLE
11. DISCONNECT BACK-UP LIGHT SWITCH CONNECTOR |

12. REMOVE CLUTCH RELEASE CYLINDER

13. REMOVE STARTER

14. JACK UP TRANSMISSION SLIGHTLY

Raise the transmission enough to remove the weight from |
the rear support.

15. REMOVE ENGINE REAR MOUNTING

16. REMOVE TRANSMISSION ASSEMBLY
Pull out the transmission down and toward the rear,
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COMPONENTS

Speedometer Driven Gear Shift Lever Retainer

Clutch Housing Restrict Pin

Restrict Pin

376 (27, 37)

Intermediate Plate
Back-up Light Switch
Transmission Case

Input Shaft

No. 1 Shift Fork Shaft
Mo, 1 Shift Fark

g @

vt Reverse |dler Gear

— Mo. 1 Interlock Pin
Mao. 2 Shift Fork Shaft Reverse Shift Arm

-]
No. 3 Shift Fork

No. 3
Shift Fork Shaft
Mo, 2 Interlock Pin
Lock Washer and Bolt ‘-h Slotted Spring Pin
No. 3 Interlock Pin ﬂ:_ﬁ::—__—‘::D
g MNo. 4 Shift Fork Shaft
[kgem (frlb, Nm)] : Specified torgue Reverse Idler Gear Shaft Stopper
# MNon-reusable part
% Precoated part e
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COMPONENTS (Cont'd)

Reverse Gear Snap Ring
Center Bearing bth Gear

Yoot

Snap Ring Rear Bearing Drive Gear

Dutput Shaft

Synchronizer Ring

Input Shaft

Smap Ring

! Counter Center Bearing
Outer Race

Meedle Roller Bearing
Counter Gear Snap Ring

Ma. 3 Clutch Hub

Counter 5th Gear
Synchronizer Ring

Center Bearing

synchromizer Ring
3rd Gear

i Output Shaft

MNa. 1 Clutch Hub Center Bearing
MNeedle Roller Bearing

[l T R L ]

2l Gear 1t Gear
Needie Roller Bearing Sieel Ball

Synchronizer Ring
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DISASSEMBLY OF TRANSMISSION
(See pages MT-5, 6)

1.

REMOVE BACK-UP LIGHT SWITCH, SPEEDOMETER
DRIVEN GEAR, SHIFT LEVER RETAINER AND RESTRICT
PINS

REMOVE CLUTCH HOUSING FROM TRANSMISSION
CASE

REMOVE EXTENSION HOUSING

{al Remove the shift lever housing set bolt,

(b} Remove the nine bolts,

(e} Using a plastic hammer, tap the extension housing.

(d) Disengage the shift and select lever from the shift
head.

{e} Pull out the extension housing.

NOTE: Leave the gasket attached to the intermediate
plate.

REMOVE FRONT BEARING RETAINER AND BEARING
SNAP RINGS

SEPARATE INTERMEDIATE PLATE FROM TRANSMISSION
CASE

{a} Using a plastic hammer, carefully tap the transmis-
sion case.

b} Pull the transmission case from the intermediate plate.

NOTE: Leave the gasket attached to the intermediate
plate.



MT-8 MANUAL TRANSMISSION — W5B Transmission

6. MOUNT INTERMEDIATE PLATE IN VISE

{al WUse two long clutch housing bolts, plate washers and
suitable nuts as shown. :

CAUTION: Install the plate washers in reverse of normal, |
Increase or decrease plate washers so that the bolt tipand &
the front tip surface of the nut are aligned. :

(b} Mount the intermediate plate in a vise.

WRAEN G W04

7. REMOVE LOCKING BALL AND SPRING
lal Using 55T, remove the four plugs.
55T 09313-30021

Wl DO

(b) Using a magnetic finger, remove the three springs and
balls. :

W07

8. REMOVE SHIFT FORKS. SHIFT FORK SHAFTS AND
REVERSE IDLER GEAR

(al Pry out the lock washers of No. 1 and No. 2 shift fork,
and remove the two set bolts.

(b} Using two screwdrivers and a hammer, tap out the |
two snap rings of No. 1 and No. 2 fork shafts. :

L]
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lc} Remove the reverse idler gear stopper.

{d} Remove the reverse idler gear and shaft.

fel Remove No. 1 shift fork and shaft.

{f) Using a magnetic finger, remove No. 1 and
MNa. 2 interlock pins.

(g) Remove No. 2 shift fork and shaft.
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MANUAL TRANSMISSION — WH5E Transmission

(h) Using a magnetic finger, remove Mo. 3 interlock pin.

iy Using a pin punch and hammer, drive out No. 3 fork
shaft pin.

fi}  Pull out No. 4 shift fork shaft.

(k) Remove Na. 3 shift fork, No. 3 fork shaft and reverse
shift arm with the pin.

REMOVE SPEEDOMETER DRIVE GEAR
Pry out both ends of the clip and remove the drive gear.

T
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11.

12.

MEASURE COUNTER FIFTH GEAR THRUST CLEARANCE

Using a feeler gauge, measure the counter 5th gear thrust
clearance.

Standard clearance: 0.10 — 0.41 mm
(0.0039 — 0.0161 in.)
Maximum clearance: 0.48 mm (0.0181 in.}

REMOVE COUNTER REAR BEARING, SPACER, COUNTER
FIFTH GEAR AND NEEDLE ROLLER BEARING

fal  Using snap ring pliers, remove the snap ring.

{b} Using SST, remove the rear bearing, spacer, 5th gear
and bearing.

SST 09213-36020

CAUTION: Be careful not to catch the output shaft rear
bearing roller on the counter 5th gear.

ic) Remove the spacer,

REMOVE NO. 3 HUB SLEEVE ASSEMBLY

{al  Using two screwdrivers and a hammer, tap out the
snap ring.

ib} Using SST, remove No. 3 clutch hub.
SST 09950-20016

CAUTION: Latch the claw of the SST onto the clutch hub,
not the shifting key retainer.
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13. REMOVE OUTPUT SHAFT REAR BEARING AND FI
GEAR

{a} Using two screwdrivers and a hammer, tap out t
snap ring.

{b) Using SST, remove the rear bearing and 5th gaar.
SST 09312-20011 :

14. REMOVE REVERSE GEAR
{a} Using snap ring pliers, remove the snap ring.

{b} Using 55T, remove the reverse gear.
S5T 09950-20016

15. REMOVE CENTER BEARING RETAINER

(al Using a torx socket wrench, unscrew the torx screws
and remove the retainer. -

{b) Using snap ring pliers, remove the snap ring.

16. REMOVE OUTPUT SHAFT AND COUNTER GEAR AS A
UNIT FROM INTERMEDIATE PLATE

(a) Remove the output shaft, input shaft and counter gexr &
as a unit from the intermediate plate by pulling on the |t
counter gear and tapping on the intermediate plate
with a plastic hammer. '

(b} Remowve the input shaft from output shaft.

17. MEASURE EACH GEAR THRUST CLEARANCE

Using a feeler gauge, measure the thrust clearance of each
gear.

Standard clearance: 0.10 — 0.256 mm
{0.0039 — 0.0098 in.)

Maximum clearance: 0.30 mm (0.0118 in.)
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18. REMOVE OUTPUT SHAFT CENTER BEARING AND FIRST
GEAR ASSEMBLY

{a} Shift No. 1 hub sleeve onto the Z2nd gear.

(b} Using a press, remove the center bearing, 1st gear,
needle roller bearing, inner race and synchronizer ring.

WRIOOLE

19. REMOVE LOCKING BALL

G o,
(N
M "r JI-:'

L Y
' I:I.' | | H i
.:---.'-L.'u' |
Iy M

WREDOS T

20. REMOVE NO. 1 HUB SLEEVE ASSEMBLY, SECOND GEAR
AND NEEDLE ROLLER BEARING

Using a press, remove the parts from the shaft as an as-
sembly.

VERAGCE )

21. REMOVE NO. 2 HUB SLEEVE ASSEMBLY AND THIRD
GEAR

{al Using snap ring pliers, remove the snap ring.

Ll

(b} Using a press, remove No. 2 hub sleeve, synchroniz-
er ring and 3rd gear.
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INSPECTION OF TRANSMISSION COMPONENTS

1. INSPECT OUTPUT SHAFT AND INNER RACE

{a} Using calipers, measure the output shaft flange
thickness.

Minimum thickness: 5.60 mm (0.2205 in.)

L s ]

(b} Using calipers, measure the inner race flange
thickness.

Minimum thickness: 4.70 mm (0.1850 in.)

lc)  Using a micrometer, measure the outer diameter of
the output shaft journal.
Minimum diameter:

2nd gear 42.85 mm (1.6870 in.)
3rd gear 37.80 mm (1.4882 in.)

{d) Using a micrometer, measure the outer diameter of
the inner race.

Minimum diameter: 42.85 mm (1.6870 in.})

{e} Using a dial indicator, check the shaft runout.
Maximum runout: 0.06 mm (0.0024 in.)
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2,

CHECK OIL CLEARANCE OF FIRST GEAR

Using a dial indicator, measure the oil clearance between
the gear and inner race with the needle roller bearing in-
stalled.

Standard clearance: 0.009 — 0.060 mm
(0.0004 — 0.0024 in.)
Maximum clearance: 0.15 mm (0.0059 in.)

If the clearance exceeds the limit, replace the gear, inner
race and needle roller bearing.

CHECK OIL CLEARANCE OF SECOND AND COUNTER
FIFTH GEAR

Using a dial indicator, measure the oil clearance between
the gear and output shaft with the needle roller bearing in-
stalled.

Standard clearance:
2nd gear 0.009 — 0.060 mm
{0.0004 — 0.0024 in.)
5th gear 0.009 — 0.062 mm
(0.0004 — 0.0024 in.)
Maximum clearance: 0.15 mm (0.0059 in.)

If the clearance exceeds the limit, replace the gear, out-
put shaft and needle roller bearing.

CHECK OIL CLEARANCE OF THIRD GEAR

Using a dial indicator, measure the oil clearance between
the gear and output shaft.

Standard clearance: 0.060 — 0.102 mm

{0.0024 — 0.0041 in.)
Maximum clearance: ©.20 mm (0.0079 in.)
If the clearance exceeds the limit, replace the gear and out-
put shaft,

INSPECT SYNCHRONIZER RINGS
{al  Turn the ring and push it in to check the braking action.

{b} Measure the clearance between the synchronizer ring
back and the gear spline end.

Standard clearance: 0.7 — 1.7 mm
(0.028 — 0.067 in.)
Minimum clearance: 0.5 mm (0.020 in.)

If the clearance is less than the limit, replace the synchroniz-
&8r ring.
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6. MEASURE CLEARANCE OF SHIFT FORKS AND HI.I{
SLEEVES

Using a feeler gauge, measure the clearance between mi_
hub sleeve and shift fork.

Maximum clearance: 1.0 mm {0.039 in.)
If the clearance exceeds the limit, replace the shift fnrk.

- 7. F NECESSARY. REPLACE INPUT SHAFT BEARING
(a} Using snap ring pliers, remove the snap ring.

{b} Using a press, remove the bearing.

e} Using a press and S5T, install a new bearing.
SST 09506-35010

{d} Select a snap ring that will allow minimum axial play
and install it on the shaft.

Mark Thicknass mm {in.]
1 205 — 210 (0.0807 — 0.0827)
2 2.10 — 2,15 (0.0827 — 0.0846)
3 2.15 — 2.20 (0.0846 — 0.0866)
4 2.20 — 2.25 [0.0B66 — 0.0B88E)
5 2,25 — 2,30 {0.0BBE — 0.0906)

1 2.30 — 2.35 {0.0906 — 0.0925)

12 2.35 — 2,40 {0.0925 — 0.0945)
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IF NECESSARY, REPLACE FRONT BEARING RETAINER OIL
SEAL

la) Using a screwdriver, pry out the oil seal.

{b) Using SST, press in a new oil seal.
S5T 09608-20012 {09608-03020, 09608-00080)

Qil seal depth: 11.4 — 12.0 mm from retainer end
(0.449 — 0.472 in.}

IF NECESSARY, REPLACE COUNTER GEAR FRONT
BEARING AND SIDE RACE

{a) Using snap ring pliers, remove the snap ring.
(b} Using a press and SST, press out the bearing.
SS5T 09950-00020

lc)  Check the side race for wear or damage.

{d} I necessary, remove the side race.
Using a SST and socket wrench, remove the side race.
SST 09950-200186

{e} Using a socket wrench, press in a new bearing, side
race and inner race.
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(f} Select a snap ring that will allow minimum axial play
and install it on the shaft.
Mark Thickness mm in.}

1 2.05 — 2.10 (00807 — 0.0827)

2 2.10 — 2156 [0.0827 = 0.0846)

3 2.15 — 2.20 (0.0846 — 0.0866)

4 2.20 — 2.25 i0.0B66 — 0.0886)

B 2.25 — 2.30 (0.0886 — 0.0906)

& 2,30 — 2.35 (0.0906 — 0.0925)

WAnET? 7 2,35 — 2.40 10.0925 — 0.0845)
10. F NECESSARY, REPLACE COUNTER GEAR CENTER
BEARING
{a) Remove the bearing from the counter gear.
bl Install a new bearing on the counter gear.
NOTE: Engage the roller cages.
a0 1

{c) Using S5T, tap out the bearing outer race.
SST 09608-35014 (09608-06020, 09608-06090)
NOTE: The outer race will be installed later as the trans-
mission is assembled.

11. IF NECESSARY, REPLACE REVERSE RESTRICT PIN
fa] Using SST, remove the screw plug.
SST 09313-30021

(b} Using a pin punch and hammer, drive out the slotted
spring pin.

fcy Pull off the lever housing and slide out the shaft.
id) Install the lever housing.

{e} Using a pin punch and hammer, drive in the slotted
spring pin.

ift  Apply liquid sealer to the plug.
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(gl Install and torque the screw plug.
Torque: 250 kg-cm (18 ft-lb, 25 N-m)
WaIAG0E3
12. IF NECESSARY, REPLACE REAR BEARING OUTER RACE
fa} Remove the outer race from the extension housing.
{1} Using two screwdrivers, remove the snap ring,
Wil DRSS
{2} Using SST, tap out the outer race.
N S5T 09608-35014 (09608-06020, 09608-06090)
55T
WADDEG

(b} Install the bearing outer race.
(1) Using SST, install a new outer race.
=5T 08608-35014 (09608-06020, 09608-06100)

(2) Install the snap ring.
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13. REPLACE OIL SEAL ON SPEEDOMETER DRIVEN GEAR
{a) Using SST, remove the oil seal. :
SST 09921-00010

(b} Using SST, install a new oil seal.
SST 09201-60011
0il seal depth: 26 mm (0.98 in.)

14. IF NECESSARY, REPLACE OIL SEAL AND BUSHING
{a) Using SST, remove the oil seal.

SST 09308-00010 or
09308-10010 w/ output shaft installed

(b) Heat the extension housing end to 80 — 100°C (17§
— 212°F} in an oil bath.

RT3

¢l Using SST, remove the bushing and install a new
bushing.

55T SST 09307-30010

WO

id) Using 55T, drive in a new oil seal.
S5T 09325-20010
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ASSEMBLY OF TRANSMISSION
(See pages MT-5, 6)

1.

3.

INSERT NO. 1 AND NO. 2 CLUTCH HUB INTO HUE SLEEVE

tal Install the clutch hub and shifting keys to the hub
sleave.

ibl Install the shifting key springs under the shifting keys.

CAUTION: Install the key springs positioned so that their
end gaps are not in line.

INSTALL THIRD GEAR AND NO. 2 CLUTCH HUB ON
OUTPUT SHAFT

tal  Apply gear oil to the shaft.

(b} Place the synchronizer ring on the gear and align the
ring slots with the shifting keys.

{cl Using a press, install the 3rd gear and No. 2 clutch
hub.

INSTALL SNAP RING

Select a snap ring that will allow minimum axial play, and
install it on the shaft.

Mark Thickness mm {in.}
D | 1.80 — 1.B5 {0.0709 — 0.0728)
1 .~ 1.86 — 1.91  {0.0732 - 0.0752)
12 1.92 —= 1.87  (0.0756 — 0.07786)
13 1.98 — 2,03 {0.0780 — 0.0799)
14 2.04 — 2,09 {0.0803 - 0.0823)
15 210 — 215 {0.0827 — 0.0846)

MEASURE THIRD GEAR THRUST CLEARANCE
Using a feeler gauge, measure the 3rd gear thrust
clearance.

Standard clearance: 0.10 — 0.25 mm

(0.0039 — 0.0038 in.|
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INSTALL SECOND GEAR AND NO. 1 CLUTCH HUB

{a}
(bl

icl

{d)

Apply gear oil to the shaft and needle roller bearing.

Place the synchronizer ring on the gear and align the
ring slots with the shifting keys.

Install the needle roller bearing in the 2nd gear.

Using a press, install the 2nd gear and No, 1 cluteh
hub.

INSTALL LOCKING BALL AND FIRST GEAR ASSEMELY

{al
ib)
icl

(d)

Install the locking ball in the shaft.
Apply gear oil to the bearing,

Assemble the 1st gear, synchronizer ring, needle roller
bearing and bearing inner race,

Install the assembly on the output shaft with the syn-
chronizer ring slots aligned with the shifting keys and
turn the inner race to align it with the locking ball,

INSTALL OUTPUT SHAFT CENTER BEARING

Using S5T and a press, install the bearing on the output
shaft with the outer race snap ring groove toward the rear.

NOTE:

Hold the 1st gear inner race to prevent it from

falling.
SST 09506-35010
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8. MEASURE FIRST AND SECOND GEAR THRUST
CLEARANCE

Using a feeler gauge, measure the 15t and 2nd gear thrust
clearance,

Standard clearance: 0.10 — 0.25 mm
(0.0039 — 0.0098 in.)

9 INSTALL OUTPUT SHAFT TO INTERMEDIATE PLATE

{a) Before installing the output shaft, use SST to remove
the counter gear center bearing outer race.

55T 09608-35014 (09608-06020, 09608-06090)

MNOTE: Install the outer race after installing the counter
gear.

(b} Install the output shaft into the intermediate plate by
pulling on the output shaft and tapping on the inter-
mediate plate.

10. INSTALL INPUT SHAFT AND COUNTER GEAR
(a) Install the input shaft and counter gear together.

(b} Using SST, install the counter gear center bearing out-
er race.

SST 09316-60010 (09316-00010, 09316-00070)
NOTE: Be careful not to damage the bearing rollers.
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Torx Socket Wrench

1.

12.

13.

14.

15.

INSTALL BEARING RETAINER
fa} Using snap ring pliers, install the bearing snap ring,

NOTE: Be sure the snap ring is flush with the intermedi-
ate plate surface.

{b) Using a torx socket wrench, tighten the screws. :
Torque: 130 kg-cm (9 ft-lb, 13 N-m]}

INSTALL REVERSE GEAR
Using S5T, install the reverse gear.
S5T 09312-20011

INSTALL SNAP RING

Select a snap ring that will allow minimum axial play and
install it on the shaft.

LAE Thickness mem finj | Mark Thickness ey

& 226 = 2230 (00886 — O.O0B06N 17 | 261 — 166 101028 - 9104
11 [2.30 — 2.35 (0.0806 — O.092EK 18 | 2.67 — 2.72 0. 0061 — 010N
12 1235 — 2.40 (0.0826 — 008450 19 [ 2,73 - 238109076 - Q1
13 [ 240 — 2.45 (0095 - GOBEEH 20 | 2.79 = F.84 10,1098 = 3,111
14 [ 248 = 250100965 — 00884y 27 | 285 — 280 10,1022 — 0114
1% | 2.50 — 2.55 (000984 — 0 10Ddy 22 | 2,81 — 2.96 101148 — 0.1
16 | 266 — 260 (01004 - 010F4y 23 | 2,97 - 202 00,1169 = Q.11

INSTALL FIFTH GEAR AND QUTPUT SHAFT REAR
BEARING

Using S5T. install the 5th gear and rear bearing.
SST 09312-20011

INSTALL SNAP RING

Select a snap ring that will allow minimum axial play and
install it on the shaft.

LU R Thagkness mem lin.) IH-t Thicknss mm fin}

8|33 - 136 00.0909 — 00928 12 | 2556 — 2604001004 = 0.1

9 (237 - 242 100933 = 0095311 13 | 287 — 266101038 — D04
10 12,43 — 2.48 10,0857 — 009761 14 | 2.68 — 2.73 40,1056 — 0.10
1 | 2.49 — 264 000980 « 010000 15 | 2.74 — 2.78 (0.9078 — 0.1
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16, INSERT NO. 3 CLUTCH HUB INTO HUB SLEEVE

17.

18.

18.

{a} Install No. 3 clutch hub and the shifting keys to the
hub sleave,

(b} Install the shifting key springs under the shifting keys.

CAUTION: Install the key springs positioned so that their
end gaps are not in line.

(e} Using SST, install the shifting key retainer.
SST 0923B-47012

INSTALL NO. 3 CLUTCH HUB
Using SST, drive in No. 3 clutch hub.
S5T 09316-60010 (09316-00010)

NOTE: When installing the clutch hub, support the coun-
tershaft in front with a 3-6 Ib hammer or equivalent,

INSTALL SNAP RING

Select a snap ring that will allow minimum axial play and
install it on the shaft.

Mark Thicknass mm {in.)
2 206 - 2,11 {0.0811 — 0.0831)
3 212 — 217 {0.08356 — 0.0854)
4 218 = 2.23 (0.0858 — 0.0878)
5 2.24 — 229 (0.0882 — 0.0902)

INSTALL SPACER, SYNCHRONIZER RING, NEEDLE
ROLLER BEARING AND COUNTER FIFTH GEAR

{a) Install the bearing spacer.
(b} Apply gear oil to the needle roller bearings.

{e) Assemble the counter 5th gear, synchronizer ring and
needle roller bearings.
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20. INSTALL SPACER AND BEARING

21.

22.

23.

{d} Install the 5th gear assembly with the synchronize
ring slots aligned with the shifting keys. :

{al Install the spacer.
(b) Install the bearing with the ball shield toward the rear,

{c} Using a hammer and socket wrench, drive in the
bearing. '

NOTE: When driving in the bearing, support the counter
shaft in front with a 3—5 Ib. hammer or equivalent.

INSTALL SNAP RING

Select a snap ring that will allow minimum axial play and
install it on the shaft.

Mark Thickrads o (a0 | Mark Thicknass i n

1.80 — 1,895 @.0r48 - 00 6 | 214 — 2.19(0.0843% — O.088%
1,86 — 2OV 00772 — Q0791 & | 2,30 — 2265 00866 — 0.0
202 — 207 00735 — 00818 F | 2.6 - 231 (008D — 00809

2.08 — 2,13 00,0818 —~ 0.0839)

& b Ry =

INSTALL SPEEDOMETER DRIVE GEAR

{a} Put a clip on the output shaft and install the drive gea
clip into the slot.

(b} Slide the drive gear with clip and fit the clip into the
holes.

INSTALL SHIFT FORKS, SHIFT FORK SHAFTS AND
REVERSE IDLER GEAR

{a) Install the reverse idler gear and shaft.

ib} Install Mo. 3 shift fork, Mo. 3 fork shaft and reversa
shift arm.

{1} Coat the pin with MP grease and insert it into the
reverse shift head hole.
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{2} Insert No. 3 shift fork shaft through Neo. 3 shift
fork and the reverse shift arm.

(3)  Align No. 3 shift fork with the No. 3 hub sleeve
groove. Put the reverse shift arm into the pivot
of bearing retainer and align the reverse shift arm
shoe with the reverse idler gear groove. Install
MNo. 3 shift fork shaft to the intermediate plate,

{c} Install No. 4 shift fork shaft.

(1} Push the pin, which was inserted into the reverse
shift arm hole, into the groove of No. 3 shift fork
shaft,

{2} Install No. 4 shift fark shaft to the intermediate
plate over the reverse shift arm.

{d} Using a pin punch, drive in the slotted spring pin until
it is flush with the fork,

fe} Apply MP grease to No. 3 interlock pin and install the
pin into the intermediate plate hole.
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(fi Install No. 2 shift fork and fork shaft.

(1) Apply MP grease to No. 2 interlock pin and in-
stall the pin into the shaft hole.

{2} Place No. 2 shift fork into the groove of No. 2
hub sleave.

{3) Install No. 2 fork shaft to the shift fork through
the intermediate plate.

igl Install the snap ring of No. 2 fork shaft.

(h} Apply MP grease to No. 1 interlock pin and install the
pin into the intermeadiate plate.

iy Install No. 1 shift fork and fork shaft.

(1) Install No. 1 shift fork into the groove of No. 1
hub sleave.

(2) Insert No. 1 fork shaft to the shift fork through
the intermediate plate.
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(i) Install the snap ring of No. 1 fork shaft.

W01E?

(k) Install the shift fork set baolts with lock washers.
Torque: 125 kg-cm (9 ft-lb, 12 N-m)

() Using pliers, stake the bolts with lock washers,

24. INSTALL LOCKING BALL AND SPRING
lal  Install the balls and springs into each hale.
{b)  Apply liquid sealer to the plugs.

fe}  Using SST, tighten the four plugs.
SST 09313-30021
Torque: 260 kg-cm (18 ft-lb, 25 N-m)

WRENid




MT-30 MANUAL TRANSMISSION — W58 Transmission

RS

WA T8

e

25.

26.

27.

29,

INSTALL REVERSE IDLER GEAR SHAFT STOPPER

Install the reverse idler gear shaft stopper and tighten the
bolt.

Torque: 250 kg-cm (18 ft-lb, 25 N-m)

DISMOUNT INTERMEDIATE PLATE FROM VISE
{a} Dismount the intermediate plate from the vise.
(b} Remove the bolts, nuts, plate washers and gasket

INSTALL TRANSMISSION CASE TO INTERMEDIATE
PLATE

{a) Align each bearing outer race and each shift fork shaft
end with the case holes.

(b} Using a plastic hammer, tap on the case to install it

INSTALL BEARING SNAP RINGS
Using snap ring pliers, install the two snap rings.

INSTALL FRONT BEARING RETAINER

{al Install the bearing retainer with a new gasket.
(bl  Apply liquid sealer to the bolts.

{c) Install and torque the bolts.

Torque: 250 kg-cm (18 ftdb, 25 N-m)
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30. INSTALL EXTENSION HOUSING

(a) Place a new gasket in position on the intermediate
plate.

(b) Insert shift and select lever into the extension housing.

e} Connect the shift and selact lever to the shift fork
shaft.

{d) Install shift lever housing to shift and select lever shaft
push in the extension housing.

e} Install and torque the bolt.
Torque: 400 kg-cm (29 ft-lb, 39 N-m)

31. INSTALL AND TORQUE EXTENSION HOUSING BOLTS
Torque: 375 kg-cm (27 ft-Ib, 37 N-m)
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32.

33.

35.

AFTER INSTALLING EXTENSION HOUSING, CHECK
FOLLOWING ITEMS:

fa} Check to see that input shaft and output shaft rotate
smoothly.

{b} Check to see that shifting can be made smoothly to
all positions,

INSTALL RESTRICT PINS
(al Install the restrict pins together with a gasket.

MNOTE: Install the black pin on the reverse gear and 5th
gear side.

(b} Torque the restrict pins.
Torgue: 410 kg-cm (30 ft-lb, 40 N-m)

INSTALL CLUTCH HOUSING

{al Install the clutch housing.

(b} Install and torque the bolts.
Torque: 375 kg-cm (27 ft-ib, 37 N-m)

INSTALL RELEASE FORK AND BEARING

Apply molybdenum disulphide lithium base grease to the
following parts:

* Release bearing hub inside groove
* Input shaft spline
* Release fork contact surface

INSTALL SHIFT LEVER RETAINER
(a} Install the shift lever retainer with a new gasket.

{b) Install and torque the six bolts.
Torque: 185 kg-cm (13 ft-lb, 18 N-m)
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37. INSTALL SPEEDOMETER DRIVEN GEAR
{al Install the speedometer driven gear.

b} Install the bolt with lock plate.
{ic] Torque the bolt.

Torque: 130 kg-cm (9 ft-lb, 13 N-m)

38. INSTALL BACK-UP LIGHT SWITCH

(a) Install and torque the back-up light switch.
Torque: 410 kg-cm (30 ft-lb, 40 N-m)
{b} Install the wire clamp.
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INSTALLATION OF TRANSMISSION

1.

PLACE TRANSMISSION AT INSTALLATION POSITION,
AND INSTALL TRANSMISSION MOUNT BOLTS

(a) Align the input shaft spline with the clutch disc, and
push the transmission fully into position.

(b} Install the two set bolts of the upper transmission, and
torque the bolts.

Torque: 650 kg-cm (47 ft-lb, 64 N-m)

INSTALL ENGINE REAR MOUNTING
Install the eight bolts, and torque them.
Torque: 250 kg-cm (18 ft-lb, 26 N-m)

INSTALL TRANSMISSION BOLTS
Install and torque the bolts.

Torque: 650 kg-cm (47 ft-Ib, 64 N-m)

INSTALL EXHAUST PIPE CLAMP BOLT
Install and torque the bolt.
Torque: 375 kg-cm (27 ft-ib, 37 N-m)

INSTALL STARTER
Install the starter, and torque the lower bolt.
Torque: 650 kg-cm (47 ft-lb, 64 N-m)

INSTALL CLUTCH RELEASE CYLINDER
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7. CONNECT BACK-UP LIGHT SWITCH CONNECTOR

N ;‘;:f1 8. INSTALL SPEEDOMETER CABLE

9. INSTALL PROPELLER SHAFT
Install and torque the bolts.
Torque: 430 kg-cm (31 ft-lb, 42 N-m)

10. INSTALL STEERING GEAR HOUSING (w/PS)

11. FILL WITH TRANSMISSION OIL

Oil grade: APl service GL-4 or GL-5
SAE 75W-90 or BOW-30
Capacity: 2.4 liters (2.5 US qts, 2.1 Imp. gts)

12. INSTALL RADIATOR UPPER HOSE AND FILL COOLANT
13. CONNECT NEGATIVE BATTERY TERMINAL WIRE

14. INSTALL SHIFT LEVER
15. INSTALL CONSOLE BOX

BTN

16. PERFORM ROAD TEST
Check for abnormal noise and smooth operation.
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TROUBLESHOOTING
GENERAL NOTES
1, Troubles occuring with the ECT can be caused by either the engine, ECT electrical control or the auto-

matic transmission itself. These three areas should be distinctly isolated before proceeding with
troubleshooting.

2. Troubleshooting should begin with the simpliest operation, working up in order of difficulty, but initially
determine whether the trouble lies within the engine, electrical control or transmission.

3. Proceed with the inspection as follows:

; . Read the diagnostic code (trouble code) from overdrive in-
AT-B) Lo :
Read Diagnostic Code (See page dicator light or super monitor display, and perform repairs
accordingly.

Check following:

Fluid level

Throttle cable mark

Shift linkage

Meutral start switch

idling rpm ("'N** or “'P"" range 650 rpm)
Tire inflation pressura

Preliminary Check

- F B B & @

|
i n r, clutch and brake.
Stall Test (See page AT-22) Check engine, torque converter, clutc

Check Automatic Transmission Assembly
page AT-23) * Check clutch, brake and gear for wear.

Time Lag Test (See

|
Electric Control System Check (See page AT-6)

r " .
Measure Line Pressure (See page AT-24) Check valve body and fluid circuit leakage.

Road Test Confirm if trouble lies within ATM.
o If noisy or vibrating, cause possibly with either compraes-
sor, engine, propeller shaft, tires, etc.
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TROUBLESHOOTING (Cont’d)
Problem Poasible cause Remedy Page
Fluid discolored or Fluid contaminated Replace fluid MA-10
smells burnt Torque converter faulty Replace torque converter AT-103
Transmission faulty | Disassemble and inspect AT-45
| transmission
Vehicle does not move Manual linkage out of adjustment | Adijust linkage AT-5
in any forward range Valve body or primary regulator faulty Inspect valve body AT-B2
or reverse Park lock pawl faulty Inspect park pawl AT-37
Torque converter faulty Replace torque converter AT-103
Converter drive plate broken Replace drive plate AT-44
Oil purmp intake screen blocked Clean screan AT-28
Transmission faulty Disassemble and inspect AT-45
transmission
zhift lever position Manual linkage out of adjustment Adjust linkage AT-5
nCorrect Manual valve and lever faulty Inspect valve body AT-83
Transmission faulty Disassemble and inspect AT-45
transmission
Harsh engagement Throttle cable out of adjustment Adjust throttle cable AT-5
into any dnve range Valve body or primary regulator faulty | Inspect valve body AT-83
Accumulator pistons faulty Inspect accumulator pistons AT-112
Transmission faulty Disassemble and inspect AT-45
transmission
Delayed 1-2, 2-3 or 3-00 | Electric control faulty Ingpect electric control AT-6
up-shift, or down-shifts | via1ye bady faulty Inspact valve body AT-B3
fram 4-3 or 3-2 then
shifts back to 4 or 3 Solenoid valve faulty Inspect valve body AT-B3
Slipson 1-2, 2-3or 3-0D | Manual linkage out of adjustment Adjust linkage AT-5
up-shift, or slips or Throttle cable out of adjustment Adjust throttle cable AT-5
shudders on take-off
Valve body faulty Inspect valve body AT-B3
Solenoid valve faulty Inspect valve body
Transmission faulty Disassemble and inspect AT-45

transmission
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TROUBLESHOOTING (Cont'd)

Problem Possible causa Remedy Paga
Drag, binding or tie-up Manual linkage out of adjustment Adjust linkage AT-5
Eglhﬁt 2-3 or 3-0D Valve body faulty Inspect valve body AT-83
Transmission faulty Disassamble and inspact AT-45
transmission
Mo Lock-up in 2nd, 3rd | Electric control faulty Inspect electric control AT-6
or OD Valve body faulty Inspect valve body AT-83
Solenoid valve faulty Inspact valve body AT-B3
Transmission faulty Disassemble and inspect AT-45
transmission
Harsh down-shift Throttle cable out of adjustment Adjust throttle cable AT-5
Throttle cable and cam faulty Inspect throttle cable and cam | AT-37
Accumulator pistons faulty Inspect accumulator pistons AT-112
Valve body faulty Inspact valve body AT-83
Transmission faulty Disassamble and inspect AT-45
transmission
Mo down-shift when Valve body faulty Inspact valve body AT-83
coasting Solenoid valve faulty Inspact solenoid valve AT-18
Electric control faulty Inspact electric control AT-6
Down-zhift occurs too Throttle cable faulty Inspect throttle cable AT-37
E:LE;:E;F late while Valve body faulty Inspect valve body AT-83
Transmission faulty Disassemble and inspect AT-45
transmission
Solenoid valve faulty Inspect solenoid valve AT-159
Electric control faulty Inspeact electric control AT-6
No. 0D-3, 3-2 or 2-1 Solenoid valve faulty Inspect solenoid valve AT-19
kickdown Electric control faulty Inspect electric control AT-6
Valve body faulty Inspect valve body AT-83
Mo engine braking Solenoid valve faulty Inspact salenoid valve AT-19
in "2 or "L" range Electric control faulty Inspact electric control AT-6
Valve body faulty Inspect valve body AT-83
Transmigsion faulty Disassemble and inspect AT-45
transmission
Vehicle does not Manual linkage out of adjustment Adjust linkage AT-5
hold in P Parking lock pawl cam and spring faulty | Inspect cam and spring AT-37
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Add if hot

BADTSE

WHEN THROTTLE VALVE IS FULLY
QOPEMED

Rubber Boot
iStraight Type)

Quter Adjusting
Muts Cable

Coble Stopper
lor Painted Mark)

URET )

Meutral
Basic Line

—

1088

ATF INSPECTION

1. CHECK FLUID LEVEL (See page MA-13)

2. CHECK FLUID CONDITION
If the ATF smells burnt or is black, replace it.

3. REPLACE ATF (See page MA-10)

ADJUSTMENTS

ADJUSTMENT OF THROTTLE CABLE

1. DEPRESS ACCELERATOR PEDAL ALL THE WAY AND
CHECK THAT THROTTLE VALVE OPENS FULLY
If the throttle valve does not open fully, adjust the acceler-
ator link.

2. FULLY DEPRESS ACCELERATOR

3. LOOSEN ADJUSTMENT NUTS

4. ADJUST THROTTLE CABLE

{a} Adjust the cable housing 50 that the distance between
the end of the boot and the stopper on the cable is
carrect,

Distance: 0 — 1 mm (0 — 0.04 in.)
(b} Tighten the adjusting nuts.
i) Recheck the adjustments.

ADJUSTMENT OF FLOOR SHIFT LINKAGE

ADJUST SHIFT LINKAGE
{a) Loosen the nut on the shift linkage.
(b} Push the manual lever fully rearward.

ic) Return the lever two notches to the NEUTRAL po-
gition.
id) Set the shift selector in “"N"".

(e} While holding the selector lightly toward the “R"
range side, tighten the shift linkage nut.

ADJUSTMENT OF NEUTRAL START SWITCH

If the engine will start with the shift selector in any range
other than "N or “'P"’, adjustment is required.

1. LOOSEN NEUTRAL START SWITCH BOLT AND SET SHIFT
SELECTOR IN ""N'* RANGE

2. ADJUST NEUTRAL START SWITCH
fal} Disconnect the neutral start switch connector.
(bl Connect the ohmmeter between the terminals.

(c] Adjust the switch to the point where there is continui-
ty between N and B terminals.

[d} Connect the neutral start switch connector.

3. TORQUE NEUTRAL START SWITCH BOLT
Torque: 55 kg-cm (48 in.-lb, 5.4 N-m)
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ELECTRIC CONTROL

CIRCUIT
AM,
Pt
J_ Ilnnltfun Switch
- ﬂ .
_LEittar\r 1’
l ? : ECU-1G STOP Fuse
=— Indicator Fuse (15A) (15A)
(Combination Meter) l
L 4 A Stop Light
L 4 E A o) Switch
— 5
F— \ [ +8 < T,mnn Light
$ T - .
gluutul [ E [ — [
tart PWR & 5 Pattern L 1 Light
Switch ( N ' ""_i ? Select |, B |Control
ATM SP, ECT IDLS Switch Relay
Lt T 5 ECU — Light
o— 5' Ly Engine Rheostat Control
2 Switch
Speed engid S, Lz ECU r
Sensor sP, L
DG GND OD; 0D, OD Switch
c/e lle prt
Computer HE“"@
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ECT ECU
Engine ECU
Throttle Position k\
SENSOF

Stop Light Switch

P e _; ’ N Sensor Rotor
.::';r.,-:h- # /’/
=R >=Speed Sensor No. 2

. -.-- _,.r'" ‘.......F
. C ) Solenoid No. 1 and No. 2
Water Thermo

Sensor DG Terminal Solenoid No. 3

Meutral Start Switch

ATIER
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TROUBLESHOOTING OF ELECTRICAL CONTROL
CIRCUIT

Description

1.

A self-diagnosis function is built into the electrical control

system. Warning is indicated by the overdrive OFF indica-
tor light.

MNOTE: Warning and diagnostic codes can be read only
when the overdrive switch is ON. If OFF, the overdrive light
is lit continuously and will not blink.

tal If a malfunction occurs within the speed sensors (No.

1 or 2) or solenoids iNo.1 or 2}, the overdrive OFF light
will blink to warn the driver,

However, there will be no warning of a malfunction
with solenoid No. 3.

{b} The diagnostic code can be read by the number of
blinks of the overdrive indicator light when DG termi-

nal and body ground are short-circuited. {See page
AT-8)

{c] The throttle position sensor or brake signal are not in-
dicated, but inspection can be made by checking the
voltage at DG terminal.

{d) The signals to each gear can be checked by measur-
ing the voltage at DG terminal.

The diagnostic code (trouble code) is retained in memory
by the CPU {of ECT ECU) and due to back-up voltage, is
not canceled out when the engine is turned off. Conse-
quently, after repair, it is necessary to turn the ignition
switch off and remove the fuse STOP (15A) or disconnect
the ECT ECU connector to cancel out the diagnostic (trou-
ble) code. (See page AT-10)

NOTE:

* Low battery voltage will cause faulty operation of the
diagnosis system. Therefore, always check the battery

first.

* Lise a voltmeter and ohmmeter that have an impedance
of at least 10 KQ/V,
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[ OFF

ATOTIE

-E o
ATIZAE
0.25 seconds
e
OM
OFF
0.25 saconds
ATOME
0.5 saconds 2.6 seconds For
— Next
DM ’/ Code
OFF ]J-
—
4.0seconds 1.5 seconds 4.5 seconds

Repeat

ATATRI

OUTPUT OF DIAGNOSTIC CODE

1. Turn the ignition switch and OD switch ON. Do not star
the engine.

2. Using a service wire, short the DG terminal and body
ground.

3. Read the diagnostic code as indicated by the number of
flashes of the ""OD OFF light'".

Diagnostic Codes Indication

(a) If the system isinp&rating normally (no malfunction),
the light will blink once every 0.25 seconds.

(bl Inevent of a malfunction, the light will blink once ev-
ary 0.5 seconds. The first number of blinks will equal
the first digit of a two digit diagnostic code.

After a 1.5 seconds pause, the 2nd number of blinks
will equal the 2nd number of a two digit diagnostic
code. If there are two or more codes, there will be
a 2.5 seconds pause between each.
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NOTE: In event of a number of trouble codes, indication
will begin from the smaller value and continue in order to
the larger.

4. After the diagnosis check, remove the service wire from
the DG terminal,

Diagnostic Code
Code No. Light Pattern Diagnosis System
43 |||“”| H” Defective No. 1 speed sensor lin combination meter)
Severed wire harness or short circuit
61 ||i|[||||”| " Defective No. 2 spead sensor lin ATM)
Severed wire harness or short circuit
82 J‘“‘U‘l”ﬂ"_nn_ Severed No. 1 solenoid or short circuit
Sevared wire harmess or short circurt
63 _ﬂﬂﬂﬂﬂﬂ_ﬂﬂﬂ_ Severaed No. 2 solenoid or short circuit
Severed wire harness or short circuit
64 J“HU’H‘”U‘”‘H‘"L Severed Mo. 3 solenoid or short circuit

Severed wire hamess or short circuit

NOTE: If codes 62, 63 or 64 appear, there is an electri-
cal malfunction with the solenoid.

Causes due to mechanical failure such as a stuck switch
will not appear.

CANCEL OUT DIAGNOSTIC CODE

1.  After repair of the trouble area, the diagnostic code retained
in memaory by the ECT ECU must be canceled out by remow-
ing the fuse ECU +B (15A) for 10 seconds or more de-
pending on ambient temperature (the lower the
temperature, the longer the fuse must be left out) with the
ignition switch off.

NOTE:

* Cancellation can also be done by removing the battery
negative {—) terminal, but in this case other memaory sys-
tems (clock, radio ETR, etc.) will also be canceled out.

#= The diagnostic code can also be canceled out by discon-
necting the ECT ECU connector.

* |f the diagnostic code is not canceled out, it will be re-
tained by the ECT ECU and appear along with a new code
in event of future trouble,

2. After cancellation, perform a road test, if necessary, to con-
firm that a “normal code’ is now read on the OD OFF light.
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2

Terminal ECT Voltage (V)

[ 1

(Close) Throttle vahre'q:meriing ingle' [upén} I

ATOTM

INSPECT TERMINAL ECT VOLTAGE
1.

Inspect the throttle position sensor system.
{al Turn the ignition switch to ON. Do not start the engine.

(b} Connect a voltmeter to the DG terminal and body
ground.

lc] While slowly depressing the accelerator pedal, check
that DG terminal voltage rises in sequence.

If the voltage is in proportion to the throttle opening angh
and does not change, there is a malfunction with the throt:

tle position sensor or circuit,

Inspact brake signal.

{a} Depress the accelerator pedal to where DG terminal
indicates 8Y.

{b) Depress the brake pedal and check the voltage read:
ing for DG terminal.

Brake pedal depressed ... OV
Brake pedal released ...... Bv

If not as indicated, there is a malfunction with either the
stop light switch or circuit.

Inspect each up shift position.
{al Warm up the engine.

Coolant temperatura: BO°C (176°F)
(b} Turn the OD switch ON,

lc) Place the pattern select switch in “"Normal’’ and the
shift selector in D" range. |

{d] During a road test {(above 10 km/h or & mph) check
that voltage at the DG terminal is as indicated below
far each up-shift position.

Terminal ECT (V) Gear position

1st
2nd
2nd Lock-up
3rd
3rd Lock-up
oD
0D Lock-up

=~ m b O
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{e) If voltage rises from OV to 7V in the sequence shown, the
control system is okay.

{fi The voltage could rise anywhere between OV — BV be-
fore the vehicle reaches 10 km/h or 6 mph in first gear.
The voltage jump depends on what percent the throttle
valve is opened. This is a normal reading.
Above 10 km/h or 6 mph, the voltmeter indicates the cur-
rent gear.

NOTE: Determine the gear position by a light shock or change
in engine rpm when shifting.
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TROUBLESHOOTING

NOTE:

* If diagnostic code No. 42, 61, 62 or 63 occur, the overdrive indicator light will begin to blink immedi
ately to warn the driver. However, an impact or shock may cause the blinking to stop although the
code will still be retained in the ECT ECU memory until canceled out.

* There is no warning for diagnostic code No. 64.

* In event of a simultaneous malfunction of both speed sensors No. 1 and No. 2, no diagnostic code
will appear and fail-safe will not function. Howewver, when driving in *'D*’ range, the transmission wil
not up-shift from first gear regardless of the vehicle speed.

Trouble No. 1 Blinking overdrive indicator light {while driving)

Code No. 42, 61
Output diagnosis code (See page AT-8) 1 * Faulty speed sensor circuit

* Faulty speed sensor

Code No. 62, 63, 64

Disconnect ECT ECU connector and Mo * [Faulty solenocid circuit

there is 11 — 15 {1 batween connector *  Faulty solenoid
terminal 51, Sz, 83 — GND

Yes

Try another ECT ECLI
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Trouble No, 2 No shifting

Warm up engine
Coolant temp: B0°C (176°F)
ATF temp: 50 — 80*C (122 — 176°F)

Output diagnostic code
lsee page AT-B)

Diagnosis code

No indicate

Connect a voltmeter to the DG

termingl and body.

Does DG terminal voltage vary with changes
in throttle opening?

Yes Mo

|

Proceed to trouble Mo. 1 (AT-12)

Is voltage between ECT ECU terminals
BR and GND as follows?
0V: Brake pedal released
12V: Brake pedal depressad

Mo Brake signal
faulty

Yas

* Computer power sourse and earth faulty
Throttle position signal faulty
+ DG terminal wire open or short

Disconnect ECT ECU connector and road test.
Does the transmission opearate in the respective
gear when in the following ranges while driving?

D range ...... Owverdrive

2 range ...... 3rd gear

L range ...... 15t gear

Mo

Yes

Continued on page AT-14

Transmission faulty
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|

Connect ECT ECU connector and 0 = TV *  Transmission faulty
while driving dees DG terminal voltage * Solenoid faulty
rise from OV to 7V in sequence?

Continued from page AT=13

= Proceed to trouble 4 [AT-16)

ov

0 — av | There is 12V between ECT ECU
T |terminals 2 — GND when D range.

Yes Mo

There 15 12V between ECT ECU terminals
L — GND when D range.
Mo Yes

*  Meutral start switch circuit
faulty
*  NMNeutral start switch faulty

|

= Try another ECT ECU ==




AUTOMATIC TRANSMISSION — Electric Control AT-15

Trouble No. 3 Shift point too high or too low

Warm up angine
Coolant temp: BO®C (176°F)
ATF temp: B0 — BO°C (122 — 176YF)

1

(]} i d
agnosis code = Proceed to trouble Mo. 1 (AT-12)

Outpul diagnostic code
[Sea page AT-B)

Mo indicate

i
Connect a voltmetar to the DG

werminal and body.

Does DG terminal voltage vary with changes
in throttle opening?

Yas Mo

!
Is voltage between ECT ECL terminals Mo
BR and GND as follows? =| Brake signal faulty
0V: Brake pedal released
12V Brake pedal depressed

Yasg

¥

* Computer power source and earth faulty
* Throttle position signal faulty
* DG terminal wire open or short

Check voltage between ECT ECLU terminals OK Faulty ECT ECLU
PWR and GND. Faulty transmission
Fower Pattern: 12V
Normal Pattern: 1V No = Faulty pattern select switch system
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Trouble No. 4

Road test while shifting manually with ECT ECLU
connector pulled out. Is there overdrive up-shift in D
range when shifting from L to 2 to D?

Yes

1

Connact ECT ECU connector, and

No up-shift to overdrive |After warm-up)

Mo

Faulty transmission

while driving does DG terminal voltage
rise from OV to 7V in saquence?

0 — BV oV

1

O = 3V

*  Faulty transmission
*  Faulty solenoid

There iz 12V betwean ECT ECLU terminals
2 and GND when D range.

terminals L and GND when D

Thera is 12V between ECT ECU

range,

Mo

Yes

| ]

Yes Mo

*  Faulty nautral start switch circuit
* Faulty neutral start switch

= Try another ECT ECL

Is voltage between terminals ODz and GND as
follows?
QD switch turn ON: 12V (Aisin) or 5V (Denso)
0D switch turn OFF; OV

Mo

Yeas
{Check OD cutout signal)

Is voltage between terminals OD and GND as follows?
Approx. 5V (Denso) or 12V (Aisin)
icoolant temp. above 70°C or 1587F}

Yes

* Faulty OD switch
harness

* Faulty OD switch

= QD off light open

No
({Check OD cutout signal)

Iz voltage between ECL terminals
0Dy and GND normal with the cruise
control computer connector pulled out?

Yes

Try another ECT ECU

Mo

1 ]

Faulty cruise control computer

Faulty engine ECU
{Short circuit in ECT wire harness
or EFl water temp. sensor bad)

e
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Trouble No. 5 No lock-up (After warm-up)

Warm up angine
Coodlant temp: BO°C {176°F)

ATF temp: BO — 80°C {122 — 176°F)
Cutput
- . diagnostic code
Read diagnostic code (See page AT-8) Proceed to trouble No. 1 [AT-12)
Mo indicated
Road test Yes
Connect a voltmeter to DG terminal and body * No. 3 solenoid stuck
ground. Is there 7, 5 or 3V in the lock-up range * Faulty transmission
while driving? * Faulty lock-up mechanism
MNo
ls voltage between ECT ECLU « F
BR and GND terminal as follows? Yes ::IW camputar POWEr source
Brake pedal depressed : 12V and eartn. : .
Brake pedal released : oV * Faulty throttle position signal
MNo

Faulty brake signal
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DL INSPECTION OF ELECTRIC CONTROL
2
COMPONENTS
1. INSPECT VOLTAGE OF ECT COMPUTER CONNECTOR
{a)} Remove the glove box.
(bl Turn on the ignition switch.
{c) Measure the voltage at each terminal.
.lm?l!l
L' v
Tarminal Measuring condition oltage (V)
DENSO type computer AISIN type computer
Throttle valve fully closed 5 12
L1 — GND | Throttle valve fully closed to fully open S5to0 12t0 0
Throttle valve fully open 0 —
Throttle valve fully closed ] 12
Lz — GND Throttle valve fully closed to fully open BEtoDto 5 12to 0 to 12
Throttle valve fully open B 12
Throttle valve fully closed 5 12
La — GND | Throttle valve fully closed to fully open| StoOto 5to Oto 5 12t0 0to 12 to O to 12
Throttle valve fully open 5 12
DL — GND Throttle valve fully closed 0 —
Throttle valve opening above 1.5 12 —
i il
Py — GND Standing sti _ Sor0 120r 0
Engine running, vehicle moving 2.5 B
W i —
BR — GND hen brake pedal is depressed 12
When brake pedal is not depressed 0 -
2 1 -
2 _ GND range 91016
Except 2 range 0to 2 -
L —
L — GND range 9to 16
Except L range Oto 2 -
51 — GND - 12 -
Sz, 53 — GND - o0 -
la . below 65°C (1497 -
oD+ — GND Coolant temp oW C {(149°F) 0]
Coolant temp. above 75°C (187°F) 5 12
0D main switch t N 5
0Dz — GND witeh turn O 12
OD main switch turn OFF 0 -
IG — GND Standiﬂ_g still 12 -
Standi ill =
&P2 — GND anding sti SorQ
Engine running 4 —
PWR —
PWR — GND pattern 12
Except PWR pattern Qto 2 -
+B = GND - 12 —
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Wire Harness Side

ol I LS

53

S;

S

A4

IHET

_J,___F\.r TA
J—'— iDL

Jd1

ATO IR

2.

INSPECT SOLENOID
{a) Disconnect the connector from the ECT ECU,

{b} Measure the resistance between 5., S: S3 and
ground.

STD: 11 — 151

(e} Apply battery voltage to the solenoid. At this time,
check that an operation noise can be heard from the
solenoid.

NOTE: If there is foreign matter in the solenoid valve,
there will be no fluid control even with solenoid operation.

INSPECT NEUTRAL START SWITCH
{a) Shift the lever into the L or 2 range.
(b) Disconnect the connector near the starter motor.

{c) Check that there is continuity between L, 2 and
ground.

INSPECT THROTTLE POSITION SENSOR

Using an ohmmeter, check the resistance between each
terminal.

Throttle valve .
Termina condition Resistance (k1)
Fully closed 0
IDL — E L
: Open Infinity
| Ve—E | = 37
Fully closed 0.2 — 0.8
Vi — Bz Fully opean 3.3 — 10

INSPECT BRAKE SIGNAL

Check that the brake light comes on when the brake pe-
dal is depressed.

INSPECT SPEED SENSOR NO.2
ta) Jack up the rear wheel on one side.

(b) Connect an ohmmeter between the connector and
ground.

ic) Spin the wheel and check that the meter needle
deflects from 0f} to =,
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ANALOG Type

@) SPDESPDO
TAL Type'&d GW 1

Wﬁ%@@ﬁ

D

IGI
= |
._

4/

o

>
oY

G2

[ =

7.

10.

INSPECT SPEED SENSOR NO.1 IN COMBINATION METER
[Analog Typel

{a)

(b} Connect an ohmmeter between terminals SPD (¥ and
SPD EJ

{c)] Revolve the meter shaft and check that the meter nee
die repeatedly deflects from O to oofl.

[Digital Typel _

(al Remowve the combination meter with connected wie
harness.

ib] Connect a voltmeter between terminals SP and GND,

{c)  Turn the ignition switch ON.

{d] Revolve the meter shaft and check that the voltmete

Remove the combination meter.

needle repeatedly defects from OV to 2V.

INSPECT PATTERN SELECTION SWITCH

Inspect that there is continuity between 2 and each
terminal.

MOTE: As there are diodes inside, be careful of the teste
probe polarity. :

Tarminal
Pattern 2 4 3
NORM s
PWH ) ]

INSPECT OD SWITCH
Inspect that there is continuity between 1 and 3.

Terminal
s 1 3
position
oM
OFF ey e

INSPECT LOCK-UP MECHANISM

fal Warm up the coolant and ATF. E

{b} Connect a voltmeter to the DG terminal and body
ground.,

{c} Select the normal pattern.

{d} Drive at around 50 km/h (31 mph) to where 7.5 ar |

{e)

3V appears on the voltmeter (this is the lock-up rangel.

Depress the accelerator pedal and read the tachome-
ter. If there is a big jump in engine rpm there is no |
lock-up.
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INSPECTION OF MANUAL SHIFTING

NOTE: W.ith this inspection, it can be determined whather
the trouble lies within the electrical circuit or a mechani-
cal trouble in the transmission.

1. DISCONNECT ECT ECU CONNECTOR
(a) Remove the glove box.
ib} Disconnect the ECT ECU connector.

2. INSPECT MANUAL DRIVING OPERATION

{a) While driving, check that there is respective gear
change in each drive range.

Shift D 2 L R P
position range | range | range | range |range

Gear Pawl
position oD 3rd ist |Reverse Lock

e " " ."'h
1 H : T = LT
{ ATOT50 {b) Vehicle moves in reverse in "'R"’ range.

{c) Vehicle does not move in "'N'" range.
{d}) Parking pawl locks in “'P"" range.
If not as specified, check the transmission.

MOTE: If a problem is indicated with the ECT even if this
check is as specified, the trouble lies within the electrical
circuit.
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STALL TEST

The object of this test is to check the overall performance of the transmission and engine by measuring the
maximum engine speeds at the “'D"" and "R’ ranges.

CAUTION: EVALUATION
la) Perform the test at normal operation fluid tem- (a) [f the engine speed is the same for both ranges
perature (50 — 80°C or 122 — 176°F). but lower than specified value:
b} Do not continuously run this test longer than * Engine output is insufficient.
5 seconds. * Stator one-way clutch is not operating
properly. 5
MEASURE STALL SPEED NOTE: If more than 600 rpm below the specified
{al Chock the four wheels. value, the torque converter could be at fault:
(] Mount an engine tachometer. (b) If the stall speed in "'D"" range is higher than
{c) Fully apply the parking brake. specified:
(d} Step down strongly on the brake pedal with * Line pressure too low
your left foot. * Front clutch slipping
{e} Start the engine. * One-way clutch No. 2 not operating
{f}  Shift into 'D"' range. Step all the way down properly |
an _the accelerator pedal with your right foot. * 0D one-way clutch not operating propery
El;lzklv read the highest engine rpm at this (c) If the stall speed in ““R"* range is higher than
’ specified:

Stall speed: 2,100 = 150 rpm
{g} Perform the same test in "'R"' range.

* Line pressure too low
* Rear clutch slipping
* Brake No. 3 slipping

* 0D one-way clutch not operating properly |

{d} If the stall speed in ""R"" and "'D" range is
higher than specified:

* Line pressure too low
* Improper fluid level |
« 0D one-way clutch not operating propery

T
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AT-23

TIME LAG TEST

i the shift lever is shifted while the engine is idling, there will be a certain time elapse or lag before the
shock can be felt. This is used for checking the condition of the OD clutch, front clutch, rear clutch and

brake Mo, 3.
CAUTION:

la} Perform the test at normal operation fluid tem-
perature (50 — B80°C or 122 — 176°F).

bl Be sure to allow a one minute interval between
tests.

el Make three measurements and take the aver-
age value.

MEASURE TIME LAG
lal Fully apply the parking brake.
) Start the engine.
Check idling speed (A/C OFF)
"N range 650 rpm

il Shift the shift lever from “"N'* to *'D"' range.
Using a stop watch, measure the time it takes
from shifting the lever until the shock is felt.

Time lag: Less than 1.2 seconds

i} In same manner, measure the time lag for N’
— JJHJ I .

Time lag: Less than 1.5 seconds

(&)

(b)

EVALUATION

If "N —= “D" time lag is longer than specified:
* Line pressure too low

* Front clutch worn

* 0D one-way clutch not operating properly
If"N™ — “R'" time lag is longer than specified:
* Line pressure too low

* Rear clutch worn

* Brake No.3 worn

* 0D one-way clutch not operating properly

(176"F)

Shock Noise

N2
h‘

f N

Pl i \H
Shock Noise

ATORTT
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HYDRAULIC TEST

1.
{a)
(b)

PREPARATION
Warm up the transmission fluid.

Remove the transmission case test plug and
mount the hydraulic pressure gauge.

S5T 09892-00093 Qil pressure gauge

CAUTION: Perform the test at normal operating
fluid temperature (60 — 80°C or 122 — 176°F).

2,
(a)

ib)
(c)

{d}

MEASURE LINE PRESSURE

Fully apply the parking brake and chock four
wheels.

Start the engine and check idling rpm.

Shift into “'D"’ range, step down strongly on
the brake pedal with your left foot and, while
rmanipulating the accelerator pedal with the
right foot, measure the line pressures at the
engine speeds specified in table.

In the sama manner, perform the test in “R"’
range.

Engine speed | Line pressure  kg/cm? (psi, kPa)
pm “D™ range “R** range
3.7 — 4.1 5.1 — 5.7
Mdling {53 — 58| {73 — 81)
{363 — 402) 1500 — 559)
10.6 — 13.0 14.3 = 19.0
Stall (1151 = 185) 1203 = 270}
11,040 — 1,275} | {1,402 — 1,863)

(e}

EVALUATION

{a)

{b)

(c)

(d})

If the measured pressures are not up to speci-
fied values, recheck the throttle cable adjust-
ment and perform a retest.

If the measured values at all ranges are higher
than specified:

* Throttle cable out-of-adjustment
* Throttle valve defective
* Regulator valve defective

If the measured values at all ranges are lower
than specifiad:

* Throttle cable out-of-adjustment

* Throttle valve defective

* Regulator valve defective

* Oil pump defective

* 0D clutch defective

If pressure is low in 'D* range only:
* D" range circuit fluid leakage

* Front clutch defactive

If pressure is low in "R’ range only:
* “R" range circuit fluid leakage

* Rear clutch defective

* Brake No.3 defective

Qe

Ry CareHrLH

ATk

Wyﬁﬂ::-.—u-.—_-\.:-.m.-.
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LS

and| 3rd] OD

ATGIID

iy

Shock
Slippage

€9
9

ATINT

ROAD TEST

CAUTION: Perform the test at normal operating fluid temper-
ature (50 — BO°C or 122 — 176°F).

1.

D’ RANGE TEST IN NORM, AND PWR PATTERN
RANGES

Shift into D" range and hold the accelerator pedal cons-
tant at 50 % and 100 % throttle valve opening positions.

Push in one of the pattern selector buttons and check the
following:

fal 1-2, 2-3, 3-0D and lock-up up-shifts should take
place, and shift points should conform to those shown
in the automatic shift diagram.

NOTE:

{1} There is no 3rd up-shift or lock-up when coolant tem-
perature is below 35°C (95°F) and speed is under 48
km/h (30 mph).

{2} There is no OD up-shift or lock-up when coolant is be-
low 63°C (145°F) and speed is under 63 km/h (39
mph}, or if there iz a 10 km/h {6 mph) difference be-
tween the set cruise control speed.

EVALUATION

{1} If there is no 1 — 2 up-shift:

* Np.2 solenoid is stuck
* 1-2 shift valve is stuck

{2) If there is no 2 —~ 3 up-shift:
* No.1 solenoid is stuck
* 2-3 shift valve is stuck

{3) If there is no 3 — OD up-shift (throttle valve opening
1/2]),

¢ 3-0D shift valve is stuck
(4) If the shift point is defective:

* Throttle valve, 1-2 shift valve, 2-3 shift valve, 3-0D
shift valve etc., are defective.

(5) If the lock-up is defective:
* No.3 solenoid is stuck
* Lock-up relay valve is stuck

{b) In the same manner, check the shock and the slip at
1=+ 2 2 3and 3 - 0D up-shifts.

EVALUATION

It the shock is excessive:

¢ Line pressure is too high
* Accumulator is defective
* Check ball is defective
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211

E

Abnorrmal MNoise
Vibration

00,
®

ATOPTE

c)oed «-©

3rd ]

ATETFY

Engine Braking

ATOr7E

ATOTTE

{c]  Run in the OD gear of the D’ range and with the
lock-up in operation, and check for abnormal noise or
vibration,

NOTE: Check for cause of abnormal noise and vibration

must be made with extreme care as they could also be due

to unbalance in the propeller shaft, differential, tire, tor-
que converter, etc. or insufficient bending rigidity, etc., in
the power train.

(d} While running in *D"* range 2nd, 3rd gears and 0D,
check to sea that the possible kick-down vehicle speed
limits for 2 =+ 1,3 —+1,3— 2, 0D —+ 3 and 0D =
2 kick-downs conform to those indicated on the aw
tomatic shift diagram.

{e} Check for abnormal shock and slip at kick-down,

(fl  While running in *'D"* range OD gear, shift to **2"" and
“L" ranges and check the engine braking effecta &
aach of these ranges.

EVALUATION

(1) If there is no engine braking effect at ""2"" range:
¢ Brake No. 1 is defective

{2) If there is no engine braking effect at "'L"’ range:
* Brake No. 3 is defective

'*2"" RANGE TEST, WITH NORM AND PWR PATTERNS

Shift into *'2"" range and while driving with the accelers
tor pedal held constant at specified point (throttle valw
opening 50 % and 100 %) and push in one of the pattem &
selectors, check on the following points.

(a) Ateach of the above throttle openings, check tosss &
that 1 = 2 up-shift take place and also that the shift
points conform to those shown on the automatic shift ©
diagram.

NOTE: There is no OD and no lock-up in **2'" range.

(b} While running in **2"* range, 2nd gear, release the ac- .I
celerator pedal and check the engine braking effect.
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Acceleration

Abnormal
MNoise
Deceleration
@ Up-shift
Shock
@ Down-shift
ATOE

)—C &

. E'Cl'nl'.r Down-Shift

|2

T OATGTI?

) 00

fa Lp-shift

ATOTTE

[LFER]

Engire Braking

ATOTTE

Abnormal Moisa

TEDIIH

(c) Check for 2 — 1 down-shift and abnormal noise at ac-
celeration and deceleration, and for shock at up-shift and
down-shift.

“L'* RANGE TEST

(al While running above 80 km/h (50 mph} in the D"
range, release your foot from the accelerator pedal
and shift into "'L"" range.

Then check to see that the 2 = 1 down shift point
conforms to 53 km/h (33 mph).

{b) While running in the “’L"’ range, check to see that there
is no up-shift to 2nd gear.

{c)] While running in "'L"" range, release the accelerator
pedal and check the engine braking effect.

{dl] Check for abnormal noise at acceleration and de-
celeration,
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Full Throttle Valve Opening

Slippage

ATOTED

Q)

Parking Lock
Pawl Acting

b &)

Wehicle on Gradient

ATprg

4,

-

“R"" RANGE TEST b

Shift into "R range and, while starting at full H’nmtﬂa."
check for slipping.

“P'" RANGE TEST

Stop the vehicle on a gradient (more than 9 %) and after
shifting into *'P'' range, release the parking brake. Then
check to see that the parking lock pawl is functioning to
prevent the vehicle from moving. ]
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OPERATING MECHANISM FOR EACH GEAR

1. TRANSMISSION SYSTEM

O ... Operating
S::;i:xl:' E::i;inn Co | C I.FFED.F' Bo | B1 | B2 ﬁ Fe | F1 | F2
P Parking O
R Reverse O ol o al o
N Neutral O
1st O ) O o
D Znd SHRS O o]0
oD O o| o O ]
1st o |0 o
2 Znd O O ol O ol o
3rd ] O O 0 0
L st © 10 olo]o 0
* 2nd ] ) O O olo

* Down shift only in **L"* range, 2nd gear — no up shift.

2. SOLENOID SYSTEM
Possible gear positions in accordance with solenoid operating conditions.

SOLENOID NO. 1 SOLENOID NO. 2 BOTH SOLENOIDS
NORMAL MALFUNCTIONING | MALFUNCTIONING | MALFUNCTIONING
Solenoid valve| Gear |Solencid valve] Gear |Solencid valve] Gear [Solenocid valve| Gear
Range Mo.1 | No.2 |Position| No.1 | MNo.2 |Position] No.1 | No.2 |Position| No.1 | No.2 |Position
O 3rd
OFF oD
rlnlll rﬂﬂﬂﬂ
OFF O 3rd » ON 3rd QOFF X oD X X oD
OFF | OFF ab X OFF oD QOFF x oD x X oD
8]y 3rd
ON | OFF | 1st X | e | @Dy | ON X 18t X X 3rd
“2" range oN | oN | 2nd | X | OoN | 3d | FEL x| 39 | x | x | 3
QOFF OMN 3rd X ON 3rd OFF X 3rd X X 3rd
ON OFF 1st o OFF 15t ON X 15t x X 1st
“L" ramge
ON ON 2nd x aOnN 2nd ON X 15t x X 1st

[ b No fail safe function

¥ Malfunctions
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AUTOMATIC SHIFT DIAGRAM

Throttle valve fully open | | Fully closed km/h {mph)
) 1-2 2-3 3—-0D lE—EID] 10D —3] G-D -3 3-2 2—1
NORM 47 —-562 | 92=101 [135-144| 36— 26—=30 130—135 B8—-96 | 42—-47
_129 32) | (87 —63) | (B4-89) |(22~ 25] (16—189) | (B1—BE) | (55—60) | (26— 29
D range PWR 52—67 [105—114[162—161([42—46 ][ 28— 32146~ 155(101—109| 42—47
(32—35) | (B5=71) (94 —100)||{26 —29)|[{17 =20 §| (91 —96)} | (63—68) | (26—29)
3 range NORM 47=562 M112-121 _ _ - _ 102=110] 4247
9 PWH 128—-32) | (70-785) (63— 68) | (26— 29)
NORM | 51-—-585
L range PWR - : - - - - - - {32—-34)
___Thru_ttle valve opening 5 % km/h mph)
Lock-up ON Lock-up OFF
2nd 3rd () oD 2nd 3rd (%) oD
D range NORM _ | 53-58 | 53-58 49-54 | 4954
v PWR I33—-36) |(33—36)| [ (30—34) | (30-34)
2 range NORM — _ — —
g PWR - -
L NORM
range PWR - - - - - -
{#}: OD switch OFF
D" range "NORM"' Pattern
v 100 ' .
- | s
A T e R S -
& 3—=0D
w gl 1—+2 3——0D
2
&0
=
w i Up-shift
E as; ———— Downshift
o 25
T 15
5
0
4,000 5,000
Difflzmﬁﬂ'.ial OUTPUT SHAFT rpm
gear ratio
4100 10 20 20 40 50 &0 70 BO 90 1IEH]. _‘t'll:l 120 130

ki
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“D range “"PWR"" pattern

i S R

100

o

n
-

]

L]

i

i

65

B0t

35
25
15}

] 1 Up-shift
—~ — ——Down-shift
5

o 2.000 3,000 2,000 5,000
Differential QOUTPUT SHAFT rpm

gear ratio 120 130
4-Tm ........... -! .I:}-_ ED :m du. P 5:.';' Eu ED Eﬂ = gﬂ llm 11“ § - km_ll'h

2" range J

1 —t—2 1—r=2

"-'1

THROTTLE WALVE QOPENING

“1.—

100

)
o
1

50

35
25/

!
15
7
0 1,000 2,000 3,000 4,000 5,000

gearratio 90 20 30 40 50 60 70 80 90 1uu nu 120 130 140 150 180
4.100 % + t t ¥ i # i ¥ i At b t——  kmh
LY range “"NORM’ pattern

“PWR" pattern ,
| e O}

THROTTLE VALVE OPENING

B i i i e i i e e e e o S . . . s

8

&

THROTTLE VALVE OPENING
&

1]
0

b = o m s = = = = ==

1.000 2,000 3,000 4,000 5,000
TPUT SHAFT
Differential OUTPUT SHAFT rpm

e e 10 20 30 40 S0 60 70 80 90 100 110 120

krmih
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115 mm (4.53 in.)

{"?0512 Iil:.} “"Eb‘ I |

s

15 mm
(0.59 in.)

e £
68 mm 20 mm E...""%:
(268Bin) (o790} 89

ATH1

ON-VEHICLE REPAIR
REMOVAL OF SOLENOID OR VALVE BODY

1.

MAKE PLATE TO RETAIN ACCUMULATOR PISTONS

A retainer is helpful for holding accumulator pistons in the
case during removal and installation of the valve body.

The plate may be made from aluminum or plastic.

CLEAN TRANSMISSION EXTERIOR

To help prevent contamination, clean the exterior of the
transmission.

DRAIN TRANSMISSION FLLID

Remove the drain plug and drain fluid into a suitable con-
tainer.

REMOVE OIL PAN, FILLER TUBE AND GASKET

CAUTION: Some fluid will remain in the oll pan. Be care-
ful not to damage the filler tube and O-ring. :

Remove all pan bolts, and carefully remove the pan assem
bly. Discard the gasket.

REMOVE OIL TUBES __
(a) Remove the four tubes in the numerical order shown. |

(b}  Pry up both tube ends with a large screwdriver and
remove the tubes.

DISCONNECT TWO CONNECTORS FROM SOLENOID
{a) Disconnect the solencid wire from clamp.
ib}) Disconnect the two connectors.
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ATOTIE

7.

WHEN REPLACING SOLENOID
{a} For the No. 3 solenoid,
(1) Remove the two bolts.
{2} Remove the solenoid.

{b) For the No. 1 and 2 solenoids,
{1} Remove the three bolts.
{21 Remove the solencid with gasket,
NOTE: Be careful not to remove the two valve springs.

REMOVE OIL STRAINER
Remove the six bolts, and the oil strainer.

CAUTION: Be careful as some oil will come out with the
oil strainer.

REMOVE VALVE BODY
{a) Remove the fifteen bolts.

{b} Remove the B: and C: accumulator piston springs.
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(c) Lower valve body slightly, and install the accumuls:

tor piston retaining plate. Hold in place with two pan
bolts, finger tight.

CRog1

{d) Disconnect the throttle cable from the cam and re
move the valve body.

DISASSEMBLY, INSPECTION AND ASSEMBLY
OF VALVE BODY

(See page AT-83)
INSTALLATION OF VALVE BODY

1. CONNECT THROTTLE CABLE TO CAM
Push the cable fitting into the cam.

2. REMOVE ACCUMULATOR RETAINING PLATE
Remove the two pan bolts, and slide out the plate.

3. INSTALL VALVE BODY
(a) Align the manual valve lever with the manual valve.

{b} Install the B: and Cz accumulator piston springs.
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4.

INSTALL VALVE BODY BOLTS
Install the bolts as shown. Tighten the bolts evenly.
Torque: 100 kg-cm (7 ft-lb, 10 N-m}

INSTALL OIL STRAINER
Be sure the strainer is clean. Torque the six bolts.
Torque: 55 kg-cm {48 in.-lb, 5.4 N-m)

WHEN REPLACING SOLENOID

{a) For the No. 3 solenoid,
* |nstall the solenoid into the bore.
¢ Tighten the two bolts.

Torque: 55 kg-cm (48 in.-lb, 5.4 N-m)

ib} For the No. 1 and 2 solenoids,

* Make sure that the two valve spring are installed
correctly.

* |nstall the solenoid over the gasket and install the
center of the bolt.

* Tighten the three bolts.
Torque: 100 kg-cm (7 ft-lb, 10 N-m]

CONNECT TWO CONNECTORS TO EACH SOLENOID
{a) Connect the two connectors to each solenoid.
ib} Clamp the solenoid wire.
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ATOTIE

i AT

AT D1

8. INSTALL FOUR OIL TUBES

Press the tubes by hand into the positions indicated in ny-
merical order shown.

CAUTION: Make sure that the oil tubes or the two mag:
nats do not interfere with the oil pan.

9. INSTALL PAN WITH NEW GASKET
Be sure the pan is clean and the two magnets are in place,
CAUTION: Do not use gasket sealer.
Tighten the bolts evenly.

Torque: 45 kg-cm (39 in.-lb, 4.4 N-m)

10. INSTALL DRAIN PLUG
Torgue the drain plug.

Torque: 205 kg-cm (15 ft-lb, 20 N-m}

11. FILL TRANSMISSION WITH ATF
Add only about four quarts of ATF.

CAUTION: Do not overfill.
Fluid type: ATF DEXRON®I

12. CHECK FLUID LEVEL
(See page MA-13)

REMOVAL OF THROTTLE CABLE
1.  REMOVAL AIR CLEANER

2. DISCONNECT THROTTLE CABLE

{a} Disconnect the cable housing from the bracket on the
cylinder head cover.

(b} Disconnect the cable from the throttle linkage.
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Painted Mark
(Width: 4 mm)

Aubber Boot

0.8 = 1.5 mm
{0.031 = 0.059 in.}
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3.
4,

REMOVE VALVE BODY (See page AT-32|

PUSH THROTTLE CABLE OUT OF TRANSMISSION CASE
Using a 10-mm socket, push the throttle cable out.

INSTALLATION OF THROTTLE CABLE

1.

INSTALL CABLE IN TRANSMISSION CASE
Be sure to push it in all the way.

INSTALL VALVE BODY (See page AT-34)

IF THROTTLE CABLE IS NEW, PAINT MARK ON INNER
CABLE

NOTE: MNew cables do not have a cable stopper installed.

Therefore, to make adjustrment possible, paint a mark as
described below.

{a} Pull the inner cable lightly until slight resistance is felt,
and hold it.

(b} Paint a mark as shown, about 4 mm (0.16 in.} in
width.

CONNECT THROTTLE CABLE
(a} Connect the cable to the throttle linkage.

(b} Connect the cable housing to the bracket on the valve
COver.

ADJUST THROTTLE CABLE (See page AT-b)
INSTALL AIR CLEANER

TEST DRIVE VEHICLE

REMOVAL OF PARKING LOCK PAWL

1.
2.

REMOVE VALVE BODY (See page AT-32)

REMOVE PARKING LOCK PAWL BRACKET
Remowve the two bolts and the bracket.
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3.
4.

REMOVE SPRING FROM PARKING PAWL PIVOT PIN

REMOVE PARKING PAWL PIVOT PIN AND PARKING
LOCK PAWL

INSTALLATION OF PARKING LOCK PAWL

1.

4,

INSTALL PARKING LOCK PAWL AND PARKING PAWL
PIVOT PIN

INSTALL PIVOT SPRING

INSTALL PARKING LOCK PAWL BRACKET
fal Push lock rod fully forward.
(b} Install two bolts finger tight.

{ch Check that the parking lock paw! operates
smoothly.

id) Torgue the boits.
Torque: 75 kg-cm (65 in.-lb, 7.4 N-m])

INSTALL VALVE BODY (See page AT-34)

REMOVAL OF EXTENSION HOUSING

RAISE VEHICLE AND POSITION PAN TO CATCH ANY
FLUID THAT MAY DRIP

REMOVE PROPELLER SHAFT

JACK UP TRANSMISSION SLIGHTLY

Securely support the transmission on a transmission jack,
Lift the transmission slightly to remove weight from the
rear support member.

DISCONNECT SPEEDOMETER CABLE

Loosen the serrated collar with pliers. Do not lose the
felt dust protector and washer.

REMOVE SPEEDOMETER DRIVEN GEAR

Remove one bolt and locking tab. Pry out the speedome-
ter driven gear with a screwdriver,

REMOVE SPEED SENSOR
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REMOVE REAR SUPPORT MEMBER

{a) Remove the ground strap and the rubber exhaust
hanger.

(b} Remove the eight bolts and support.

REMOVE EXTENSION HOUSING AND GASKET

Remove the six bolts. If necessary, tap the extension hous-
ing with a soft-faced hammer or block of wood to loosen it.

CLEAN AND INSPECT COMPONENTS

la) Wash components in clean solvent, and dry with com-
pressed air.

{b} Check the case, speedometer gear and output shaft
for cracks, wear or damage.

INSTALLATION OF EXTENSION HOUSING

NOTE: If necessary, install a new oil seal before installa-
tion. {See page AT-103)

INSTALL NEW GASKET AND EXTENSION HOUSING ON
TRANSMISSION

Install the six bolts finger tight, then torque them.
NOTE: The two lower bolts are shorter.
Torque: 345 kg-cm (25 ft-Ib, 34 N-m)
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2.

INSTALL REAR SUPPORT MEMBER

{a} Install the support member to the chassis and lower
the transmission to allow installation of the center
bolts.

{b) Install the ground strap and rubber exhaust hanger,

INSTALL PROPELLER SHAFT

INSTALL SPEED SENSOR

INSTALL SPEEDOMETER DRIVEN GEAR
(a) Install a new O-ring on the shaft sleeve.
(b} Install the lock plate with a bolt and washer,

CONNECT SPEEDOMETER CABLE

Place the felt dust protector and washer on the end of the
cable, Tighten the collar with pliers.

LOWER VEHICLE AND CHECK FLUID LEVEL
{See page MA-13)

Start the engine, shift the selector into each gear, then
check the fluid level with the transmission in “'P'" range,
Add fluid as necessary.

CAUTION: Do not overfill.
Fluid type: ATF DEXRON® I

REMOVAL OF ROTOR SENSOR

1.
2.

REMOVE EXTENSION HOUSING (See page AT-38)

REMOVE SPEEDOMETER DRIVE GEAR

{a} Using snap ring pliers, remove the snap ring.
{b) Slide off the speedometer gear.

{c} Remove the lock ball,

REMOVE ROTOR SENSOR FROM OUTPUT SHAFT
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INSTALLATION OF ROTOR SENSOR

1.

INSTALL ROTOR SENSOR ON OUTPUT SHAFT
fa) Make sure that the key is installed in the groove.
(b) Install the rotor sensor on the shaft.

INSTALL SPEEDOMETER DRIVE GEAR

la) Slide the lock ball and the speedometer gear on the
shaft.

{b} Using snap ring pliers, install the outer snap ring.

INSTALL EXTENSION HOUSING (See page AT-39)

REPLACEMENT OF REAR OIL SEAL

1.

RAISE VEHICLE, AND POSITION PAN TO CATCH ANY
FLUID THAT MAY DRIP

REMOVE PROPELLER SHAFT

REMOVE REAR DUST SEAL AND OIL SEAL

CAUTION: Clean the rear axtension housing before
ramoving tha seal.

Using S5T, remove the two seals.
S5T 08308-10010

INSTALL NEW OIL SEAL AND DUST SEAL

Using SST, drive in the oil seal as far as it will go.
Drive in the dust seal flush with the housing.

S5T 09325-20010
INSTALL PROPELLER SHAFT

LOWER VEHICLE AND CHECK FLUID LEVEL
(See page MA-13)

Start the engine, shift the selector into each gear, then
check the fluid level with the transmission in “'P"* range.
Add fluid as necessary.

Fluid type: ATF DEXRON®* I
CAUTION: Do not overfill.
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REMOVAL OF TRANSMISSION

1.

DISCONNECT BATTERY CABLE FROM NEGATIVE
TERMINAL

DRAIN COOLANT :
Open the radiator drain cock and drain coolant into a suita.
ble container.

DISCONNECT UPPER RADIATOR HOSE |

DISCONNECT AIR INTAKE CONNECTOR

DISCONNECT TRANSMISSION THROTTLE CABLE

{al Loosen the adjusting nuts, and disconnect the cable
housing from the bracket.

ib} Disconnect the cable from the throttle linkage.
(c} Disconnect the throttle cable from the engine rear end

RAISE VEHICLE AND DRAIN TRANSMISSION
CAUTION: Be sure the vehicle is securely supported.

DISCONNECT THREE WIRING CONNECTORS
Disconnect the-three connectors located near the starter,

REMOVE INTERMEDIATE PROPELLER SHAFT TOGETHER
CENTER BEARING

(@) Disconnect the propeller shaft from the intermediate
shaft.

{bl Remowve the center bearing.
ic] Remove the intermediate shaft.

DISCONNECT EXHAUST PIPE FROM TAIL PIPE

(al Disconnect the pipe at the rear side of the converter.
(bl Remowve the two rubber hangers.

{c} Remowve the pipe clamp from the transmission case.
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10.

11.

12.

13.

14.

15.

DISCONNECT TWO OIL COOLER LINES

{a} Remove the cil cooler pipe clamp from the transmis-
sion case,

{b} Disconnect the two cil cooler pipes from the trans-
mission case.

DISCONNECT MANUAL SHIFT LINKAGE
Disconnect the shift linkage at the rear connection.

DISCONNECT SPEEDOMETER CABLE

REMOVE EXHAUST PIPE BRACKET AND CONVERTER
COVER BOTH STIFFENER PLATES FROM TRANSMISSION
HOUSING AND CYLINDER BLOCK

REMOVE POWER STEERING GEAR HOUSING
(a) Remove the sliding yoke from gear housing.
(b} Disconnect both tie rod ends with S5T.
SST 09611-22012

{e} Remove the fluid line clamps.

{d} Remove the four bolts and remove the two brackets
and rubber insulator.

{e} Remove the gear housing from the crossmember and
suspend it with strings.

JACK UP TRANSMISSION SLIGHTLY

If a transmission jack is not available, be sure to put a woo-

den block between the jack and the transmission pan to
prevent damage.

Raise the transmission enough to remove the weight from
the rear support member,
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16.

17.

18.

19.

20,

21.

22.

23.

24,
25,

REMOVE REAR SUPPORT MEMBER
(a] Remove the ground cable.

(b] Install a wooden block between cow! panel and |
cylinder head rear end to prevent damage to the heater |
hose.

{c] Remove the eight bolts, and remove the rear suppon
member.

REMOVE ENGINE UNDER COVER

REMOVE SIX TORQUE CONVERTER MOUNTING BOLTS
Turn the crankshaft to gain access to each bolt.
Remove the six bolts.

INSTALL GUIDE PIN IN TORQUE CONVERTER

Install the guide pin in one of the torque conveartar boll :
holes,

if necessary, a guide pin can be made by cutting off the
head of a bolt. '

REMOVE TRANSMISSION HOUSING MOUNTING BOLTS
{al Remove the starter. :
(b] Remove the transmission housing mounting bolts,

PRY ON END OF GUIDE PIN TO BEGIN MOVING
TRANSMISSION WITH CONVERTER TOWARD REAR

The guide pin helps keep the converter with the trans
mission,

REMOVE TRANSMISSION ASSEMBLY
Draw out the transmission down and toward the rear. :
CAUTION: Be careful not to snag the throttle cable or nes ©

tral start switch cable. Keep the oil pan positioned
downward. i

PLACE PAN UNDER CONVERTER HOUSING, AND
REMOVE CONVERTER :

Pull the converter straight off, and allow the fluid to drain
into the pan.

REMOVE FILLER TUBE

REMOVE REAR TRANSMISSION MOUNT WITH GROUND
STRAP
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DISASSEMBLY OF TRANSMISSION

SEPARATE BASIC SUBASSEMBLY
1. REMOVE SPEEDOMETER DRIVEN GEAR

2. REMOVE SPEED SENSOR
{a) Disconnect the wiring connector.
(b} Remove the speed sensor.

3. REMOVE SHIFT HANDLE
4. REMOVE NEUTRAL START SWITCH

5. REMOVE OIL PUMP
{a} Remove the seven bolts.
(b} Position SST on the shaft in back of the spline.
SST 09610-20012

CAUTION: Do not damage the shaft bushing surface.
Turn the end bolt of SST to free the pump.

{c} Grasp the front pump stator shaft and pull the pump
from the case.

6. WATCH FOR BEARING BEHIND OIL PUMP
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7.

10.

12.

11.

REMOVE CONVERTER HOUSING

(al Remove the two 12-mm bolts and four 10-mm bolts,

(b} Hold the input shaft while removing the converts
housing.

REMOVE EXTENSION HOUSING AND GASKET

REMOVE SPEEDOMETER DRIVE GEAR
(al Remowve the snap ring.
{b) HRemove the drive gear and the steel ball.

REMOVE SENSOR ROTOR, KEY AND SNAP RING FROM
OUTPUT SHAFT

REMOVE PAN AND GASKET
(al Remowve the fourteen bolts.
(b} Remove the pan by lifting the transmission case.

NOTE: Do not turn the transmission over as this will con-
taminate the valve body with foreign materials in the bot-
tom of the pan.

EXAMINE PARTICLES IN PAN

Remove the magnet and use it to collect any steel chips.
Look carefully at the chips and particles in the pan and on
the magnet to anticipate what type of wear you will find
in the transmission:

Steel (magnetic) = bearing, gear and clutch plate
Wear.

Brass {(nonmagnetic) = bushing wear.
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13. TURN TRANSMISSION OVER AND REMOVE TUBES

Pry up both tube ends with a large screwdriver and remove
the four tubes.

i - 14. REMOVE SOLENOID WIRING

{a}] Disconnect connector from the No. 1 and 2 solenoid
and the No. 3 solenoid.

{b} Remove the grommet from the transmission case.
{c) Pull the wiring out of the transmission case.

15. REMOVE STRAINER

16. REMOVE VALVE BODY

— \ fa} Remove the fifteen bolts.
L] T
O
o
L "o & o o o |

{b) Remove the B: and C: accumulator piston springs.

(e} Disconnect the throttle cable from the cam and re-
mowve the valve body.

17. REMOVE THROTTLE CABLE AND RETAINER

Using a 10-mm socket, push the plastic throttle cable re-
tainer out of the transmission case.
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18. COVER PISTON WITH A RAG AND REMOVE
ACCUMULATOR PISTONS AND SPRINGS

WARNING: Keep face away to avoid injury.
Position a rag to catch each piston. Using low-pressure
compressed air {1 kg/em?, 14 psi or 98 kPa, max.), pop

each piston into the rag. Force air into the holes shown,
and remove the pistons and springs.

19. REMOVE PARKING LOCK ROD
20. REMOVE SPRING, PIVOT PIN AND PARKING LOCK PAWL

ATORES

21. IF NECESSARY, REMOVE MANUAL LEVER SHAFT

lal Using a hammer and screwdriver, pry and shift the
collar.

(b} Using a hammer and punch, drive out the pin.
(c} Slide the shaft out case and remove the detent plate.

22. PLACE TRANSMISSION CASE ON CYLINDER

Place the transmission on a cylindrical stand for more effi-
cient work. :

CAUTION: Place shop rags between the case and stand |
to avoid damaging the case. :

23. MEASURE DISTANCE BETWEEN TOP OF CASE AND |
CLUTCH DRUM ;

Set S5T on the case as shown in the figure,
SST 09350-20013 (09370-12010)
Make a note of the finding for reassembly.




AUTOMATIC TRANSMISSION — Disassembly of Transmission AT-49

CA183

C4ita

Ca0

24,

25.

286,

27.

28.

REMOVE OVERDRIVE CLUTCH
Grasp the shaft and pull out the overdrive clutch assembly.

Watch for the bearings and races on both sides of the as-
sambly.

REMOVE OVERDRIVE CASE AND BRAKE

Hold both sides of the overdrive case and pull it out from
the transmission case. Watch for the bearings and races
on both sides of the assembly.

MEASURE DISTANCE BETWEEN TOP OF CASE AND
CLUTCH DRUM

Set S5T on the case as shown in the figure.
SST 09350-20013 (09370-12010)
Make a note of the finding for reassembly.

REMOVE FRONT CLUTCH AND BEARINGS
Grasp the shaft and pull out the front clutch assembily.

Watch for the bearings and races on both sides of the as-
sembly.

REMOVE REAR CLUTCH
Grasp the clutch hub and pull it out from the case.
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29. REMOVE CENTER SUPPORT BOLTS
Remove the two center support bolts.

NOTE: After removing one bolt, the other one will be
loose.

30. REMOVE CENTER SUPPORT AND SUN GEAR ASSEMBLY

From the case front opening, grasp the assembly and pul
it out. Watch for the bearing race on the end of the sun gea,

- =
i

AT

31. REMOVE REACTION PLATE RETAINING RING

Using a long screwdriver, compress the snap ring and Fifi
it above the groove with a wire hook. |

CATI4

32. REMOVE REAR PARTS GROUP

Grasp the intermediate shaft and pull out the rear parts
group.

If the brake apply tube and rear thrust bearing and races
do not come out with the assembly, remaove them from the
case.

Watch for the bearing and race in the transmission case,

CATEG

33. BASIC DISASSEMBLY IS COMPLETE

The transmission in now in basic component subassem-
blies. Next, disassemble, clean, inspect, repair and assem-
ble each of these component groups.
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COMPONENT GROUP DISASSEMBLY, INSPECTION AND

ASSEMBLY

The instructions here are organized so that you
work on only one component group at a time.
This will help avoid confusion of similar-looking
parts from different subassemblies being on your
workbench at the same time.

The component groups are inspected and repaired
from the converter housing side.

GENERAL CLEANING

1.  Alldisassembled parts should be washed clean
and the fluid passages and holes blown
through with compressed air to make sure that
they are not clogged.

3. When using compressed air to dry parts, keep
face away to avoid spraying solvent in your
face.

PARTS ARRANGEMENT

1. After cleaning, the parts should be arranged
in proper order to allow performing the inspec-
tion, repairs, and reassembly with efficiency.

3. When disassembling a valve body, be sure to
keep each valve together with the correspond-
ing spring.

GENERAL ASSEMBLY

1. All oil seal rings, clutch discs, clutch plates,
rotating parts, and sliding surfaces should be
coated with transmission fluid prior to reas-
sembly.

3. All gaskets and rubber O-rings should be
replaced.

5. Make sure that the ends of a snap ring are not
aligned with one of the cutouts and are in-
stalled in the groove correctly.

As much as possible, complete the inspection,
repair, assembly bafore proceeding to the next com-
ponent group. If a component group cannot be as-
sembled because parts are being ordered, be sure
to keep all parts of that group in a separate con-
tainer while proceeding with disassembly, inspec-
tion, repair and assembly of other component
groups.

2. Cleaning solvent used should be the recom-
mended ATF or kerosene.

2. New brakes and clutches that are to be used
for replacement must be soaked in transmis-
sion fluid for at least two hours before as-
sembly.

2. If a worn bushing is to be replaced, the
replacement must be made with the subas-
sembly containing that bushing.

4. Check thrust bearings and races for wear or
damage. Replace if necessary.

6. Use petroleum jelly to keep parts in place.
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Oil Pump

& Oil Seal

& MNon-reusable part

Pump Body

Drive Gear Pump Cover

Driven Gaar Oil Seal Ring

DISASSEMBLY OF OIL PUMP
1. USE TORQUE CONVERTER AS A WORK STAND

2. REMOVE TWO OIL SEAL RINGS FROM PUMP COVER

REMOVE PUMP COVER
4. REMOVE O-RING FROM PUMP

LIFT PUMP OFF CONVERTER AND REMOVE OIL PUMP
DRIVE GEAR AND DRIVEN GEAR

Identify the top and bottom and keep in assembly order.
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INSPECTION OF OIL PUMP

1.

CHECK BODY CLEARANCE OF DRIVEN GEAR

Push the driven gear to one side of the body. Using a feel-
er gauge, measure the clearance.

Standard body clearance: 0.07 — 0.15 mm
(0.0028 — 0.0059 in.)
Maximum body clearance: 0.3 mm (0.012 in.)

If the body clearance is greater than the maximum, replace
the drive gear, driven gear or pump body.

CHECK TIP CLEARANCE OF BOTH GEARS

Measure between the gear teeth and the cresent-shaped
part of the pump body.

Standard tip clearance: 0.11 — 0.14 mm
(0.0043 — 0.0055 in.)
Maximum tip clearance: 0.3 mm (0.012 in.)

If the tip clearance is greater than the maximum, replace
the drive gear, driven gear or pump body.

CHECK SIDE CLEARANCE OF BOTH GEARS

Using a steel straightedge and a feeler gauge, measure the
side clearance of both gears.

Standard side clearance: 0.02 — 0.05 mm
(0.0008 — 0.0020 in.)
Maximum side clearance: 0.1 mm (0.004 in.)

If the side clearance is greater than the maximum, replace
the drive gear, driven gear or pump body.

INSPECT FRONT OIL SEAL
Check for wear, damage or cracks,

IF NECESSARY. REPLACE FRONT OIL SEAL
{al Pry off the oil seal with a screwdriver.

{b) Using SST and a hammer, install a new oil seal.
The seal end should be flush with the outer edge of
the pump body.

S5T 09350-20013 (09388-20010)
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ASSEMBLY OF OIL PUMP
(See page AT-52)

1.

INSTALL DRIVEN GEAR AND DRIVE GEAR AND SET PUMP
BODY ON TORQUE CONVERTER

Make sure the top of the gears is facing upward.

LOOSELY INSTALL PUMP COVER

Align the bolt holes and drop the pump cover into place.
Install the six bolts with wave washers finger tight.
ALIGN PUMP AND PUMP COVER

Install the 55T around the pump and cover.
Tighten S5T to align the pump and cover.

S5T 09350-20013 (09363-20010)

TIGHTEN SiIX PUMP COVER BOLTS
Torque: 75 kg-cm (65 in.-lb, 7.4 N-m}

INSTALL TWO OQIL SEAL RINGS ON PUMP COVER
spread the rings apart and slide them into the groove.
Hook both ends by hand.

Wipe off excess petroleum jelly.

INSTALL NEW O-RING ON PUMP COVER

Make sure a new O-ring is not twisted and is fully seated
in the groove.

CHECK PUMP DRIVE GEAR ROTATION

Turn the drive gear with SST and make sure that it rotates
smoothly.

SST 09350-20013 (09397-22020)
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Overdrive Input Shaft and Clutch

Spring Retainer Plate Disc 00D Clutch Hub

Piston Return Spring

OD Clutch Piston
G0 Clutch Drum

Cushion Plate

Duter Race

Thrust Washer

Snap Ring  One-way Clutch Planetary Gear

AT HEGT

DISASSEMBLY OF OVERDRIVE INPUT SHAFT AND
CLUTCH

1. REMOVE THRUST BEARINGS AND RACES FROM
OVERDRIVE INPUT SHAFT

{a} Slide off the thrust bearing and race from the clutch
side by hand. Note the position of the races.

{bl Using a screwdriver, pry off the thrust washer from
the planetary gear side.

2. PULL OVERDRIVE CLUTCH ASSEMBLY FROM INPUT
SHAFT

CAUTION: Be careful that the thrust bearing and race do
not fall out.

3. REMOVE THRUST BEARING AND RACE
Mote the position of the race.

ATOYT
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10.

11.

12,

REMOVE SNAP RING AND HUB FROM OVERDRIVE
CLUTCH ASSEMBLY

REMOVE THINNER SNAP RING, FLANGE, DISC AND
PLATE

COMPRESS PISTON RETURN SPRINGS AND REMOVE
SNAP RING

Place SST on the spring retainer and compress the springs
with a shop press. Using a screwdriver, remove the snap
ring.

SST 09350-20013 (09369-20040)
REMOVE SPRING RETAINER AND EIGHTEEN SPRINGS

ASSEMBLE OVERDRIVE CLUTCH ON OIL PUMP AND
BLOW OUT PISTON

{a) Slide the overdrive clutch onto the oil pump.

(b} Apply compressed air to the oil pump to remove tha
piston. (If the piston does not come out completely,
use needle-nose pliers to remove it.)

lc} Remove the overdrive clutch from the oil pump.

REMOVE CLUTCH PISTON O-RINGS

REMOVE SNAP RING FROM OVERDRIVE PLANETARY
GEAR ASSEMBLY

REMOVE THRUST WASHERS AND ONE-WAY CLUTCH
FROM PLANETARY GEAR ASSEMBLY
CAUTION: Be careful not to lose the four plugs.

REMOVE FOUR PLUGS WITH MAGNETIC FINGER

CAUTION: Keep the four plugs together to prevent los-
ing them.
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| 13. REMOVE ONE-WAY CLUTCH FROM OUTER RACE
: Note the direction of the one-way clutch.

CATI

INSPECTION OF OVERDRIVE INPUT SHAFT AND
CLUTCH

1. INSPECT CLUTCH PISTON
la) Check that check ball is free by shaking the piston.

(b) Check that the valve does not leak by applying low-
pressurg compressad air.

CATa2

2. INSPECT DISC, PLATE AND FLANGE
Check that the sliding surface of disc is not worn or burnt,
If the disc is worn or burnt, replace disc.

Then check that the sliding surfaces of plate and flange
are not worn or burnt.
If necessary, raplace them,

NOTE: Do not allow the discs to dry out,

Prepare new discs by soaking them at least two hours in
ATF.

ASSEMBLY OF OVERDRIVE INPUT SHAFT AND
CLUTCH

{See page AT-B5)
1. INSTALL FOUR PLUGS

2. INSTALL THRUST WASHER AND BEARING
{a) Coat parts with petrolaum jelly to hold them in place.

(b} Slide bearing and then thrust washer facing lip
outward.

g 3. ASSEMBLE ONE-WAY CLUTCH
i {a} Install the one-way clutch into the outer race.
{(b) Install a retainer on both sides of the one-way clutch.
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3.

INSTALL THRUST WASHER AND ONE-WAY CLUTCH
la) Install the thrust washer, facing the grooves upward,
b} Install the one-way clutch in correct direction.

{c} Install the thrust washer.

(d} Install the snap ring.

B T B B T T ©

MNOTE: Be sure that the spring cage side of the one-way

clutch faces toward the front of the transmission.

INSTALL CLUTCH PISTON IN OVERDRIVE CLUTCH DRUM
{a) Install new O-rings on the piston. Coat the O-rings

with ATF,

(b} Press the piston into the drum with the cup side up,

being careful not to damage the O-ring.

INSTALL EIGHTEEN PISTON RETURN SPRINGS AND SET
RETAINER AND SNAP RING IN PLACE

COMPRESS RETURN SPRINGS AND INSTALL SNAP RING
IN GROOVE

{a) Place SST on the spring retainer, and compress the
springs on a shop press.

SST 09350-20013 {09369-20040)
(bl Install the snap ring with a screwdriver.

INSTALL CUSHION PLATE, PLATE, DISC AND FLANGE
WITHOUT ASSEMBLING THINNER SNAP RING

{al Do not assemble the thinner snap ring yet.

ib) Using low-pressure compressed air, blow all excess
ATF from the disc.

CAUTION: High-pressure air will damage the disc.

Install in order: Cushion plate-plate-disc-flange (flat end
down)

CHECK PISTON STROKE OF OVERDRIVE CLUTCH
{a} Install the overdrive clutch hub and outer snap ring,

{b} Install the front clutch drum onto the oil pump body.
With a dial indicator, measure the stroke applying and
releasing the compressed air (4 — 8 kg/cm?, 57 -
114 psi or 392 — 785 kPa) as shown.

Standard piston stroke: 1.77 — 2,58 mm
{0.0697 — 0.1016 in.)

If the stroke exceeds limit, the clutch pack is probably wom.
If the stroke is less than the limit, parts may be misassem-
bled or there may be excess ATF on the discs.
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10. INSTALL THINNER SNAP RING IN OVERDRIVE CLUTCH
DRUM

{a} Remove the overdrive clutch outer snap ring and hub
to allow installation of the thinner snap ring.
{b) Compress and lower the snap ring into the groove by

hand. Check that the ends of the snap ring are not
aligned with one of the cutouts.

11. INSTALL HUB AND OUTER SNAP RING

Check that the ends of the snap ring are not aligned with
one of the cutouts,

ATO? AN

12. ASSEMBLE OVERDRIVE CLUTCH DRUM AND OVERDRIVE
PLANETARY GEAR

Mesh the hub with the disc, twisting and jiggling the hub
as required.

13. CHECK OPERATION OF ONE-WAY CLUTCH

Hold the clutch drum and turn the input shaft. The input
shaft should turn freely clockwise and should lock coun-
terclockwise.

14, KEEP THRUST WASHER, THRUST BEARINGS AND RACE
S TOGETHER

ATOTW
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Overdrive Case and Brake

Snap Ring
Clutch Flange

e |

Thirust Washer

Cushion Plate

Oil Seal Ring
Thrust Bearing
Race

Brake Piston
Piston Return Spring
Spring Retainer

Snap Ring 0D Case
Thrust Bearing

aTomg|

DISASSEMBLY OF OVERDRIVE CASE AND BRAKE
1. REMOVE RACE FROM OVERDRIVE

2. REMOVE OUTER SNAP RING FROM OVERDRIVE CASE

3. REMOVE CLUTCH FLANGE, DISCS PLATES AND
CUSHION PLATE
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5.

REMOVE RING GEAR AND THRUST WASHER

REMOVE THRUST BEARING AND RACES FROM
OVERDRIVE CASE

Mote the position of the races.

REMOVE SNAP RING, SPRING RETAINER AND RETURN
SPRINGS

REMOVE BRAKE PISTON

Blow compressed air through the case hole indicated in the
figure to pop out the brake piston.

If the piston does not pop out, lift it out with needle-nose
pliers.

REMOVE TWO OIL SEAL RINGS FROM OVERDRIVE CASE
REMOVE O-RINGS FROM PISTON

INSPECTION OF OVERDRIVE CASE AND BRAKE
INSPECT DISC, PLATE AND FLANGE

Check that the sliding surface of disc is not worn or burnt,
If the disc is worn or burnt, replace all discs.

Then check that the sliding surfaces of plate and flange
are not worn or burnt.

If necessary, replace them.

NOTE: Do not allow the discs to dry out.
Prepare new discs by soaking them at least two hours in
ATF.
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Dige

ASSEMELY OF OVERDRIVE CASE AND BRAKE
{See page AT-60)

1.

INSTALL TWO OIL SEAL RINGS ON OVERDRIVE CASE

Spread the rings apart and slide them into the groove. Hook
both ends by hand.

INSTALL NEW O-RING ON PISTON

INSTALL BRAKE PISTON IN OVERDRIVE CASE

Install the piston with cup side up, being careful not to
damage the O-rings.

INSTALL TWELVE RETURN SPRINGS AND SET
RETAINER AND SNAP RING IN PLACE

Check that the ends of snap ring are not aligned with one
of the cutouts.

INSTALL THRUST BEARING AND RACES TO RING GEAR
AND SET RING GEAR IN OVERDRIVE CASE '

NOTE: Make sure that the races are installed in cormect
direction.

INSTALL CUSHION PLATE, DISCS, PLATES AND FLANGE

Using low-pressure compressed air, blow all excess ATF
from the discs.

CAUTION: High-pressure air will damage the discs.
Install in order: Cushion plate (rounded end down)-plate-
disc-plate-disc-plate-disc-flange (flat side down)
INSTALL SNAP RING

Check that the ends of the snap ring are not aligned with
one of the cutouts.

MEASURE BRAKE CLEARANCE

Measure the distance between the snap ring and flange.
Standard clearance: 0.40 — 1.38 mm

(0.0157 — 0.0543 in.)
KEEP THRUST WASHER FOR ASSEMBLY

The thrust washer left over will be installed later, as the
transmission is assembled.
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AT-63

Front Clutch

Front Clutch Drum  Piston

Piston Return Spring
Spring Retainer

Thinner Snap Ring

e e

!

Thrust Bearing Snap Ring

R
ace Rear Clutch Hub
Front Clutch Hub

AT EEE

DISASSEMBLY OF FRONT CLUTCH

SIDES OF CLUTCH
MNote the position of the races.

2. USE EXTENSION HOUSING AS WORK STAND

4. REMOVE FRONT AND REAR CLUTCH HUB
Lift out the two clutch hubs together.

1. REMOVE THRUST BEARINGS AND RACES FROM BOTH

3. REMOVE SNAP RING FROM FRONT CLUTCH DRUM
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5. REMOVE THRUST BEARING AND RACES
Mote the position of the races.

6. REMOVE DISC

7. REMOVE THINNER SNAP RING
8. REMOVE REMAINING CLUTCH PLATES AND DISCS

9. COMPRESS PISTON RETURN SPRINGS AND REMOVE |
SNAP RING

Place SST on the spring retainer and compress the springs :
with a shop press. i

Remowve the snap ring with a screwdriver,
S5T 09350-20013 (09369-20040)

10. REMOVE SPRING RETAINER AND EIGHTEEN SPRINGS

11. ASSEMBLE FRONT CLUTCH ON OVERDRIVE CASE AND |
BLOW OUT PISTON

{a) Slide the front clutch onto the overdrive case.

(b} Apply compressed air to the overdrive case to remove
the piston. (If the piston does not come out, use pli
ers to remove it.}

ic) Remowve the front clutch from the overdrive case.

12. REMOVE O-RINGS FROM PISTON

INSPECTION OF FRONT CLUTCH

1. INSPECT FRONT CLUTCH PISTON
fa)l Check that the check ball is free by shaking the piston.

(bl Check that valve does not leak by applying low-
pressure compressed air.
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; 2. INSPECT DISC, PALTE AND FLANGE
Check that the sliding surface of disc is not worn or burnt.
If the disc is worn or burnt, replace all discs.

Then check that the sliding surfaces of plate and flange
are not worn or burnt.

If necessary, replace them.

NOTE: Do not allow the discs to dry out.

Prepare new discs by soaking them at least two hours in
ATF.

ASSEMBLY OF FRONT CLUTCH
{See page AT-63)

1. INSTALL NEW O-RINGS ON PISTON

2. INSTALL PISTON IN FRONT OF CLUTCH DRUM

Press the piston into the housing with the cup side up
{check ball down).
Be careful not to damage the O-rings.

CATTE

3. INSTALL TWENTY PISTON RETURN SPRINGS, SPRING RE-
TAINER AND SNAP RING IN PLACE

4. COMPRESS RETURN SPRINGS AND INSTALL SNAP RING
IN GROOVE

{a) Place S5T on the spring retainer, and compress the
springs with a shop press,

S5T 09350-20013 (09369-20040)
(bl Install the snap ring with a screwdriver.

5. INSTALL DISCS AND PLATES WITHOUT ASSEMBLING
THINNER SNAP RING

{a} Do not assemble the thinnar snap ring yet.

{b) Using low-pressure compressed air, blow all excess
ATF from the discs. For measurement of the clutch
pack, install all plates and discs (temporarily without
thinner snap ring).

CAUTION: High-pressure air will damage the discs.

Install in order: Plate-disc-plate-disc-plate-disc-plate (no
snap ringl-disc

6. CHECK PISTON STROKE OF FRONT CLUTCH
B {a) Install the rear clutch hub and the outer snap ring.

(b} Install the front clutch drum onto the overdrive case.
With a dial indicator, measure the stroke applying and
releasing the compressed air (4 — 8 kg/cm?, 57 —
114 psi or 392 — 785 kPa) as shown.

Standard piston stroke: 1.40 — 2.24 mm
Cutout (0.06561 — 0.0882 in.)
Partion

If not within specification, select a proper plate.
NOTE: There are two different thickness.

Plate thickness: 1.8 mm (0.071 in.)
2.0 mm (0.079 in.)
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7. INSTALL THINNER SNAP RING IN CLUTCH DRUM
{a} Remove the outer snap ring, rear clutch hub and disc
to allow installation of the thinner snap ring.

(b} Compress and lower the snap ring into the groove by
hand. Check that the ends of the snap ring are mot
aligned with one of the cutouts.

8. INSTALL DISC

9. [INSTALL INNER THRUST BEARING AND RACES
IMPORTANT: Coat parts with petroleum jelly to hold them
in place.

Install the inner race, needle bearing and outer race. Press
them into place.

MOTE: Face the lip of race toward the front of the clutch
body.

CATEA CATIH

10. INSTALL FRONT CLUTCH HUB

Align the disc lugs with the hub teeth. Make sure the hub
meshes with all discs and is fully inserted.

11. INSTALL REAR CLUTCH HUB AND OUTER SNAP RING

Check that the snap ring ends are not aligned with one of
the cutouts.

NOTE: Note the position of the inner thrust bearing and
races, and keep them together until assembly.

12. KEEP THRUST BEARINGS AND RACES TOGETHER

CA P
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Rear Clutch

Snap Ring

Flange Snap Ring Rear Clutch Drum

Spring Retainer
Piston Return Spring $0-Ring

Dize
Plate

ATEIS

DISASSEMBLY OF REAR CLUTCH

1. REMOVE OUTER CLUTCH PACK RETAINING SNAP RING
FROM DRUM

2. REMOVE CLUTCH FLANGE, DISCS AND PLATES

3. COMPRESS PISTON RETURN SPRINGS AND REMOVE
SNAP RING

Place SST on the spring retainer and compress the springs
with a shop press.
Using a screwdriver, remove the snap ring.

S5T 09350-20013

4. REMOVE SPRING RETAINER, SNAP RING AND EIGHTEEN
RETURN SPRINGS

5. ASSEMBLE REAR CLUTCH ON CENTER SUPPORT AND
BLOW OUT PISTON

ta) Slide rear clutch onto the center support.

(b) Apply compressed air to center support to remove the
piston. (If the piston does not come out, use pliers

1o remowve it.)

{e} Remove the front clutch from the center support.

6. REMOVE O-RINGS FROM REAR CLUTCH PISTON

INSPECTION OF REAR CLUTCH

1. INSPECT REAR CLUTCH PISTON
la) Check that check ball is free by shaking each piston.

(b} Check that the valve is not leaking by applying low-
pressure compressed air.

CATEI CATTY
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2,

INSPECT DISC, PLATE AND FLANGE .
Check that the sliding surface of disc is not worn or burnt.
If the disc is worn or burnt, replace all discs. :

Then check that the sliding surfaces of plate and ﬂangi"
are not worn or burnt. ]

If necessary, replace them.

NOTE: Do not allow the discs to dry out. .
Prepare new discs by soaking them at least two hoursin
ATF. :

ASSEMBLY OF REAR CLUTCH
(See page AT-67)

1.
2!

INSTALL NEW O-RINGS ON PISTON

INSTALL REAR CLUTCH PISTON IN DRUM

Press rear clutch piston into drum with the cup side up,'
being careful not to damage the O-rings.

INSTALL EIGHTEEN PISTON RETURN SPRINGS AND SET
RETAINER WITH SNAP RING IN PLACE

COMPRESS RETURN SPRINGS AND INSTALL SNAP RING
IN GROOVE

{al Place S5T on the spring retainer, and compress the
springs on shop press.

S5T 09350-20013 (09369-20040)
(b} Install the snap ring with snap ring pliers.

INSTALL DISCS, PLATES AND FLANGE

Using low-pressure compressed air, blow all excess ATF
from discs.

CAUTION: High-pressure air will damage the discs.

Install in order: Plate-disc-plate-disc-plate-disc-flange (flat
end down)

INSTALL SNAP RING

Check that the snap ring ends are not aligned with one of
the cutouts.

CHECK PISTON STROKE OF REAR CLUTCH

Install the rear clutch onto the center support. With a dial
indicator, measure the stroke applying and releasing the
compressed air (4 — B kg/cm?, 57 — 114 psi or 392 -
785 kPa) as shown.

Standard piston stroke: 0.90 — 1.76 mm
(0.0354 — 0.0689 in.)

If not within specification, select a proper flange. There
are three different thickness.

Flange thickness: 3.6 mm, 3.8 mm, 4.0 mm
(0.142 in., 0.150 in., 0.157 in.)
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Center Support Assembly

Snap Hing Snap Ring Center Support
lange Spring Retainer
Piston Return Spring

# Non-reusable part #FRetainer One-way Cluich s

DISASSEMBLY OF CENTER SUPPORT ASSEMBLY
1. REMOVE SNAP RING FROM END OF SUN GEAR SHAFT

2. PULL CENTER SUPPORT ASSEMBLY FROM SHAFT

3. REMOVE SNAP RING FROM FRONT OF CENTER SUPPORT
ASSEMBLY (NO. 1 BRAKE)

4. REMOVE CLUTCH FLANGE, DISCS AND PLATES
(NO. 1 BRAKE)




AT-70 AUTOMATIC TRANSMISSION — Component Groups {Center Support Assembly)

|'

10.

11.

12.

13.

14.

COMPRESS PISTON RETURN SPRINGS AND REMOVE
SNAP RING

Place 55T on spring retainer and compress the springs with
a shop press.
Using a screwdriver, remove the snap ring.

SST 09350-20013 (09369-20040)
REMOVE SPRING RETAINER AND TWELVE SPRINGS

REMOVE NO. 1 BRAKE PISTON

Blow compressed air through the center support oil hole
to remove the No. 1 brake piston.

If the piston does not pop out, lift it out with needle-nose
pliers.

REMOVE NO. 1 BRAKE PISTON O-RINGS

TURN CENTER SUPPORT ASSEMBLY OVER AND REMOVE
REAR SNAP RING (NO. 2 BRAKE)

REMOVE CLUTCH FLANGE, DISCS AND PLATES
(NO. 2 BRAKE)

COMPRESS PISTON RETURN SPRINGS AND REMOVE
SNAP RING

Place 55T on spring retainer and compress the springs with
a shop press.

Using a screwdriver, remove the snap ring.
S5T 08350-20013 (09369-20040)

REMOVE SPRING RETAINER AND TWENTY SPRINGS

REMOVE NO. 2 BRAKE PISTON

Blow compressed air through the center support oil hole
to remove the No. 2 brake piston.

If the piston does not pop out, lift it out with needle-noss
pliers.

REMOVE NO. 2 BRAKE PISTON O-RINGS
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AT 1063

ATDOER CAEVY

15. REMOVE THREE OIL SEAL RINGS FROM CENTER

SUPPORT
CAUTION: Do not spread the ring ends too much.

16. REMOVE ONE-WAY CLUTCH ASSEMBLY AND OIL SEAL

RINGS FROM SUN GEAR

INSPECTION OF CENTER SUPPORT ASSEMBLY

1.

CHECK OPERATION OF ONE-WAY CLUTCH

Hold the No. 2 brake hub and turn the sun gear. The sun
gear should turn freely counterclockwise and should lock
clockwise.

If the ane-way clutch does not work properly, replace it.

IF NECESSARY, REPLACE ONE-WAY CLUTCH
{a) Bend several tabs back with a tapered punch.

(b} Pry off the retainer with a screwdriver. Leave the other
retainer on the hub.

{¢) Remove the one-way clutch.

{d} Install the one-way clutch into the brake hub, facing
the spring cage toward the front.
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3. INSTALL NEW O-RINGS ON PISTON

le) Hold the brake hub in a vise with soft jaws, and fl
ten the ears with a chisel.

{fl  Check to make sure that the retainer is centered.

3. INSPECT DISC, PLATE AND FLANGE
Check that the sliding surface of disc is not worn or burnt
If the disc is worn or burnt, replace all discs.

Then check that the sliding surfaces of plate and flang
are not worn or burnt,

If necessary, replace tham.

NOTE: Do not allow the discs to dry out.
Prepare new discs by soaking them at least two hours in ATF

ASSEMBLY OF CENTER SUPPORT ASSEMBLY |
(See page AT-69) :

1. INSTALL TWO OIL SEAL RINGS AND ONE-WAY CLUTCH
ASSEMBLY ON SUN GEAR

2. INSTALL THREE OIL SEAL RINGS ON CENTER SUPPORT.

Spread the rings apart and slip them into the groove.
Hook both ends by hand,

INSTALL NO. 1 BRAKE PISTON IN CENTER SUPPORT

Press the No. 1 brake piston into the center support with |
the cup side up, being careful not tg damage the O-rings, |
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10.

11.

12.

13.

INSTALL TWELVE PISTON RETURN SPRINGS AND SET
RETAINER WITH SNAP RING IN PLACE

COMPRESS RETURN SPRINGS AND INSTALL SNAP RING
IN GROOVE

ia) Place S5T on the spring retainer, and compress the
springs on a shop press.

55T 09350-20013 (09369-20040)
ib) Install the snap ring using a screwdriver.

INSTALL NEW O-RINGS ON PISTON AND CENTER
SUPPORT

TURN CENTER SUPPORT OVER AND INSTALL NO. 2
BRAKE PISTON

Press the No. 2 brake piston into the center support with
the cup side up, being careful not to damage the O-rings.

INSTALL TWENTY PISTON RETURN SPRINGS AND SET
RETAINER WITH SNAP RING IN PLACE

COMPRESS RETURN SPRINGS AND INSTALL SNAP RING
IN GROOVE

{a) Place S5T on the spring retainer, and compress the
springs on a shop press.

SST 09350-200132 (09369-20040)
(b} Install the snap ring with a screwdriver.

TURN CENTER SUPPORT OVER AND INSTALL NO. 1
BRAKE PISTON PLATE, DISC AND FLANGE

Using the low-pressure comprassed air, blow all excess ATF
from the disc.

CAUTION: High-pressure air will damage the disc.

Install in order: Plate-disc-plate-plate-disc-flange {rounded
edge down)

INSTALL SNAP RING IN CENTER SUPPORT

Check that snap ring ends are not aligned with one of the
cutouts.

CHECK PISTON STROKE OF NO. 1 BRAKE

With a dial indicator, measure the stroke applying and
releasing the compressed air (4 — 8 kg/cm?, 6§87 — 114
psi or 392 — 785 kPa) as shown.

Standard piston stroke: 0.80 — 1.73 mm
(0.0316 — 0.0681 in.)

If the stroke exceaeds the limit, the clutch pack is probably
waoarn. If the stroke is less than the limit, parts may be mis-
assembled or there may be excess ATF on the discs.



AT-74

AUTOMATIC TRANSMISSION — Component Groups (Center Support Assembly)

CATEY

C481%

C478&

14. TURN CENTER SUPPORT OVER AND INSTALL NO. 2

156.

16.

17.

BRAKE PLATES, DISCS AND FLANGE

Using the low-pressure compressed air, blow all excess ATF
from the discs.

CAUTION: High-pressure air will damage tha disc,
Install in order: Plate-disc-plate-disc-plate-disc-flange {flat
side down)

INSTALL SNAP RING IN CENTER SUPPORT

Check that the snap ring ends are not aligned with one of
the cutouts.

CHECK PISTON STROKE OF NO. 2 BRAKE

With a dial indicator, measure the stroke applying and
releasing the compressed air (4 — B kg/cm?, 67 = 114
psi or 392 — 785 kPa) as shown.

Standard piston stroke: 1.01 — 2.25 mm
{0.0398 — 0.0886 in.)

If the stroke exceeds the limit, the clutch pack is probably
waorn. If the stroke is less than the limit, parts may be mis-
assembled or there may be excess ATF on the discs.

ASSEMEBLE CENTER SUPPORT AND SUN GEAR SHAFT
(a) Align the brake No. 2 disc flukes.

(bl Mesh the brake hub with the discs, twisting and jig-
gling the hub as required.

18. INSTALL SNAP RING ON END OF SUN GEAR SHAFT
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Planetary Gear Output Shaft

Snap Ring
Reaction Plate
Disc

Pressure Plate

Set Ring

Ring Gear
Steal Washer

Rear Planetary Gear

AT 1

DISASSEMBLY OF PLANETARY GEAR OUTPUT
SHAFT

1.

REMOVE NO. 3 BRAKE DISC/PLATE PACK AND FRONT
PLANETARY PINION GEARS

Grasp the components and pull off the front end of the out-
put shaft.
Be careful to avoid dropping the bearing on the output shaft.

REMOVE THRUST WASHER FROM PLANETARY GEARS

NOTE: The thrust washer may have stuck to the inside
of the planetary gear case.

REMOVE BRAKE DISCS AND PLATES FROM PLANETARY
GEARS

REMOVE REACTION PLATE FROM PLANETARY GEARS
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10.

11.

12.

13.

REMOVE SNAP RING AND ONE-WAY CLUTCH FROM
PLANETARY GEARS

REMOVE NYLON THRUST WASHER FROM PLANETARY
GEARS

REMOVE APPLY TUBE AND CLUTCH PRESSURE PLATE

COMPRESS SHAFT SNAP RING AND REMOVE FRONT
PLANETARY RING GEAR

While pulling up the ring gear, compress the snap ring with
snap ring pliers and pull out the ring gear by hand.

REMOVE INTERMEDIATE SHAFT. RING GEAR AND |
PLANETARY GEAR FROM QUTPUT SHAFT ASSEMBLY

REMOVE THRUST BEARING AND RACES FROM QOUTPUT
SHAFT ASSEMBLY

Mote the position of the races.

REMOVE THREE OIL SEAL RINGS FROM OUTPUT SHAFT

REMOVE STEEL THRUST WASHER AND REAR PINION
GEARS FROM INTERMEDIATE SHAFT ASSEMBLY

REMOVE RACE AND THRUST BEARING FROM
INTERMEDIATE SHAFT

Note the position of the race.
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ATDETI

14. INVERT INTERMEDIATE SHAFT AND REMOVE SET RING

15. REMOVE REAR PLANETARY RING GEAR AND BEARING

RACE FROM INTERMEDIATE SHAFT
Mote the position of the race.

INSPECTION OF PLANETARY GEAR OUTPUT
SHAFT

INSPECT DISK, PLATE AND FLANGE

Check that the sliding surface of disc is not worn or burnt.
If the disc is worn or burnt, replace all discs.

Then chack that the sliding surface of plate is not worn
or burnt.

If necessary, replace them.

NOTE: Do not allow the discs to dry out.
Prepare new discs by soaking them at least two hours in
ATF.

ASSEMBLY OF PLANETARY GEAR OUTPUT
SHAFT
{See page AT-75)

1.

INSTALL THRUST BEARING RACE AND REAR
PLANETARY RING GEAR ON INTERMEDIATE SHAFT

Slip the thrust bearing race and ring gear onto the shaft
with the exterior splines up, as shown.

INSTALL SET RING ON INTERMEDIATE SHAFT

Push down and wind the set ring into place. Check to make
SUre it is secure.

TURN OVER INTERMEDIATE SHAFT AND INSTALL
THRUST BEARING AND RACE

Make sure the flat side of the race is against the bearing.

INSTALL PINION GEAR ASSEMBLY AND STEEL THRUST
WASHER ON REAR PLANETARY CARRIER

Install the washer with the lugs down, fitting into the rear
planetary gear carrier.

CAUTION: Make sure the different lug shapes match the
opéenings on the plate.
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10.

11.

12.

13.

INSTALL THREE OIL SEAL RINGS ON OUTPUT SHAFT

Spread the rings apart and slide them into the groove,
Hook both ends by hand.

INSTALL THRUST BEARING AND RACE ON OUTPUT

SHAFT
Hold the cup of the race toward the bearing.

USE EXTENSION HOUSING AS ASSEMBLY STAND

INSTALL INTERMEDIATE SHAFT ASSEMBLY IN
QUTPUT SHAFT

INSTALL REAR PLANETARY CARRIER IN OUTPUT
SHAFT

Slide the carrier into place, and make sure that the lugs
interlock.

SET IN PLACE FRONT PLANETARY RING GEAR

Slide the snap ring downward, and align the lugs with the
notches.

Align the ends of the snap ring with the wide gap betwesn
the teeth.

INSTALL FRONT PLANETARY RING GEAR WITH SNAP

RING

While pushing down the ring gear, squeeze the snap ring

end with snap ring pliers and install it into the groove.

NOTE: When the snap ring is fully seated, the gap is the

width of one lug.

INSTALL NYLON THRUST WASHER IN FRONT
PLANETARY PINION GEAR

Face the lugs downward and match them with the slots

in back of the planetary gear.

INSTALL ONE-WAY CLUTCH

Install the one-way clutch into the outer race, facing the
spring cage toward the front.

E

A
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14I'

15.

16.

17.

18.

19.

21.

TEMPORARILY INSTALL REACTION PLATE ON
PLANETARY

Insert the plate into place for testing of the one-way clutch,

TEST ONE-WAY CLUTCH

The planetary gear must rotate freely counterclockwise and
lock clockwise.

If the clutch does not work correctly, it must be replaced.

REMOVE REACTION PLATE

INSTALL NYLON THRUST WASHER ON FRONT
PLANETARY CARRIER

Apply petroleum jelly to the washer to hold it in place dur-
ing later assembly. Match the lugs with the planetary
carrier.

INSTALL FRONT PLANETARY GEAR ASSEMBLY TO
INTERMEDIATE SHAFT

INSTALL PRESSURE PLATE

Install the pressure plate, facing the flat surface toward
the intermediate shaft.

INSTALL NO. 3 BRAKE CLUTCH PACK

Using low-pressure compressed air, blow all excess ATF
from discs.
CAUTION: High-pressure air will damage the discs.

Install in order: Disc-plate-disc-plate-disc-plate-disc-
plate-disc

KEEP INNER RACE, APPLY TUBE, THRUST BEARING AND
RACE TOGETHER



__ —omponent Lroups
AT-80 AUTOMATIC TRANSMISSION (Transmission Case and Rear Brake Pistons)

Transmission Case and Rear Brake

Pistons
Transrmission Case
Piston Return Sleeve Inner Piston
Spring
Snap Ring

Mo, 3 Brake
Outer Piston

Spring
Retainer

# O-Ring

& Non-reusable part

ATIET

DISASSEMBLY OF TRANSMISSION CASE AND
REAR BRAKE PISTONS

1. COMPRESS RETURN SPRINGS AND REMOVE SPRING
RETAINER SNAP RING

lal Install the SST. Gradually and evenly tighten the bolt
to compress the springs, being careful not to damage
the transmission case with SST.

S5T 09350-20013 (09369-20040)
[b) Using a screwdriver and hook, remove the snap ring,

2. REMOVE SPRING RETAINER AND SIXTEEN SPRINGS
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\ {’_i - ,';. I. ATOETS

ATEIT ATOETY

3. REMOVE OUTER PISTON AND REACTION SLEEVE WITH
COMPRESSED AIR

{a) Remove the adapter.

ib} Place several clean shop rags on the piston to catch
the piston and sleeve. To pop them out, apply com-
pressed air to the outer and inner piston oil holes.

If the piston and sleeve do not pop out with the compressed
air:

{c) Using needle-nose pliers, lift out the piston from the
case.

(d} Insert two long hooks behind the reaction sleeve and
gradually lift it out of the case.

e} Using hooks, lift the inner piston out of the case in
the same manner.

4. REMOVE O-RINGS FROM OUTER AND INNER PISTONS
AND REACTION SLEEVE

INSPECTION OF CASE COMPONENT GROUP

REPLACEMENT OF MANUAL SHAFT OIL SEALS
{a} Remove the manual shaft oil seals with a screwdriver.
{b} Drive in new left and right oil seals with S5T.
SST 09350-20013 (09361-30011)



_ Component Groups 1
AUTOMATIC TRANSMISSION {Transmission Case and Rear Brake Pistons)

ASSEMBLY OF TRANSMISSION CASE AND REAR
BRAKE PISTONS

(See page AT-80)

1. INSTALL NEW O-RINGS ON REACTION SLEEVE AND
PISTONS

CAUTION: The thinner O-ring goes on the outside of the
reaction sleeva. |

T Thinner N7 | 2. INSTALL INNER AND OUTER PISTONS IN REACTION
. i SLEEVE

{a} Push the inner piston into the cupped side of the reac-
tion sleeve.

(b} Push the outer piston onto the other side of the reac
tion sleave.

3. INSTALL PISTONS AND SLEEVE IN CASE
CAUTION: Be careful not to damage the O-rings.

Hold the assembly with the outer piston upward {spring
seats visible), and push the assembly into ite bore in the
Case,

ATOIGT

4. INSTALL SST BASE UNDER CASE
SST 09350-20013

5. INSTALL SIXTEEN PISTON RETURN SPRINGS AND SET
RETAINER WITH SNAP RING IN PLACE

NOTE: The springs are visible through the cutout in the
case, which helps position them more easily.

- 6. COMPRESS PISTON RETURN SPRINGS TO ALLOW
T INSTALLATION OF SNAP RING

_J-.__E : _ CAUTION: Do not overtighten the bolt and bend the
; spring retainer. :

(a) Carefully position the spring compressor on the spring |
retainer. :

% ; s (b) Gradually and evenly tighten the bolt to compress the _'
: R ik springs, being careful not to damage the transmission
1 - case with SST.

il SST 09350-20013 (09369-20040)

7. INSTALL SNAP RING

{a} Push the ring into place with your fingers. Visually :;
check to make sure it is fully seated and centeredby ©
the three lugs on the spring retainer. ;

(b} Remove the SST.
SST 09350-20013 (09369-20040)

8. KEEP MANUAL VALVE LEVER., PARKING LOCK PAWL
AND ACCUMULATOR
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Valve Body

Upper Rear Valve Body
Upper Front Valve Body

Manual Valwe

Datent Spring

# MNon-reusable part AT1854

(Disassembly of Valve Body)
1. UNBOLT AND REMOVE DETENT SPRING
2. REMOVE MANUAL VALVE

3. TURN ASSEMBLY OVER AND REMOVE NINE BOLTS
FROM UPPER FRONT VALVE BODY AND UPPER REAR
VALVE BODY
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Retainer

L=

G 36

4. TURN ASSEMELY OVER AND REMOVE SET BOLTS
FROM LOWER VALVE BODY

5. LIFT OFF LOWER VALVE BODY AND PLATE AS

SINGLE UNIT

Hold valve body plate to lower valve body.

NOTE: Be careful that the check valve and balls do not
fall out.

6. WATCH FOR STEEL BALLS, RETAINERS AND PINS IN

VALVE BODY
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AT-85

(Lower Valve Body)

Valve Body Cover

& Gasket

Lock-up Relay Valve

E

§ MNon-reusable part

Prassure Relief Valve T'm

Solenoid No, 3 j

F'Iangir .

Hemnar

O Cooler By-pass Vaive
; Damping Check Ball
Low Coast Modulator Walee

“ees i Intermediate Modulator Valve

G— Cooler Return Check Ball
Primary Regulator Valve

#Gasket

Valve Body Cowver

(5 Xy .

AT NBES

DISASSEMBLY OF LOWER VALVE BODY

1. REMOVE LOWER VALVE BODY PLATE AND
GASKETS

2. REMOVE DAMPING CHECK BALL, COOLER RETURN
CHECK BALL, CODLER BY-PASS VALVE AND SPRINGS
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Caas

3.

TURN ASSEMEBLY OVER, REMOVE SET BOLTS AND
REMOVE TWO VALVE BODY COVERS AND GASKETS

REMOVE PRESSURE RELIEF VALVE
(a] Remove the bolt and retainer.
(b} Remove the spring and steel ball.

CAUTION: Cover the spring with your hand. Slowly re-
move the bolt, being careful not to pop out the spring.

REMOVE NO. 3 SOLENOID
{al Remove the bolt.
bl Remove the solenoid from the bore.

REMOVE NO. 1 AND NOQ. 2 SOLENOID
(a} Remove the three bolts, the solencid and gasket,

ib) Remowve the two springs from the bore.
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AT EBOY

ATEBER

7.

REMOVE LOW COAST MODULATOR VALVE AND
INTERMEDIATE MODULATOR VALVE

REMOVE LOCK-UP RELAY VALVE
{a) Remove the pin by pushing the sleeve.

ib} Remove sleeve with lock-up relay valve and spring.

REMOVE SPRING RETAINER FROM PRIMARY
REGULATOR VALVE

WARNING: Highly compressed spring inside — keep
away from face.

fa) Place a mark on the bevel when the retainer is posi-
tioned.

NOTE: When reassembling, position the retainer in the
same position.

ib} To remove the retainer, hold the valve body face
down, and press in on the valve sleave. The retainer
will drop out. Slowly relieve spring tension.
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{c} Remove the sleeve, plunger, spring and primary regu-
lator valve.

INSPECTION OF LOWER VALVE BODY

INSPECT VALVE SPRINGS

Check for damage, squareness, rust and distorted coils,
Measure the spring free height and replace if less than that
shown below. :

Spring Free haight mm (in.} Coror

Primary regulator

(1) 56.30 (2.2185) Blue

valve
(2) (O Soastmodula | 4335 (1.6673) |  None
(a) mﬁfaw . 35.43  (1.3949) Red
(4) m‘:“” relay 32.60 (1.2835)| Green
() Ot cooler by-pass 33.32  (1.3118) | Yellow

valve

(6] Pressure relief valve 32.14 [1.2654) Mans
{7) Damping check ball 20,00  [0.7874) Nona

ASSEMBLY OF LOWER VALVE BODY

{See page AT-85)

1. INSERT PRIMARY REGULATOR VALVE AND
SPRING

{a) Setthe valve body on the edge and drop in the valve,
large end first, and the spring.

{b) Make sure that the primary regulator valve fits flush
with the valve body.
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AT1E02|

A TR0

2,

{c) Insert with the rounded end first. Make sure that it
is fully inserted; the plunger should be recessed in-
side the sleeve.

id} Insert the sleeve with the plunger.
{e) Install the regulator valve sleeve retainer.

{fi Install the retainer on the bevel.

NOTE: Install the retainer to the same position of the
sleeve, as when disassembling.

INSTALL LOCK-UP RELAY VALVE
{a) Install the lock-up relay valve into the slesve.
(b} Install the spring into the lock-up relay valve.

{e) Install the lock-up relay valve assembly into the bore,

{d} Install the pin.
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A& TG

3.

INSTALL NO.3 SOLENOID
{al Install the No. 3 solenoid onto the lower valve body,
(b} Temporarily tighten the bolt.

INSTALL TWO VALVES
(a) Install the low coast modulator valve into the bore,
(b} Install the intermediate modulator valve into the bore.

INSTALL TWO VALVE SPRINGS
NOTE: Install the short spring in the right bore.

INSTALL NO.1 AND NO.2 SOLENOIDS

Install the solenoid over the gasket.
Tighten the three baolts.

Torque: 100 kg-cm (7 ft-Ib, 10 N-m)

INSTALL PRESSURE RELIEF VALVE

(a) Place the steel ball and spring onto the body. :

{b} Install the retainer. '

Torqua: 55 kg-cm (48 in.-lb, 5.4 N-m) I
|
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8. INSTALL TWO VALVE BODY COVERS
MOTE: Use the wave washer for the smaller cover.

9. CHECK RETAINERS AND LOCATING PINS
Make sure that the retainers and pins are installed correctly.

jZT ~J)

ATOBBE

—=——=—1  10. INSTALL SPRINGS, DAMPING CHECK BALL, COOLER
Cooler By-pass Valve g o oo gall RETURN CHECK BALL AND COOLER BY-PASS CHECK
' VALVE

ATTIZ

11. INSTALL LOWER VALVE BODY GASKET

Note that the two gaskets are not interchangeable. The
gasket must lay flat on the valve body.

0 o
:

Ay

12. INSTALL LOWER VALVE BODY PLATE

Set the plate into place. Temporarily install two the short
bolts finger tight to compress the plate against the spring-
loaded check valve.

NOTE: Use the oil strainer bolts.

Fee OT

f el §
i

T o o
=

c
=
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(Upper Front Valve Body)

Cut-back Valve

Plug

Throttle Cam

Retainer Throttle Valve ?

- B} sieeve
]
Adjusting Ring | ; :
| T B
) ===
= ! :
o { AR - HHN
Pin
Cowver
Down-shift Plug

Secondary Regulator Valve

T80

1.

2.

DISASSEMBLY OF UPPER FRONT VALVE
BODY

REMOVE THROTTLE VALVE RETAINER

REMOVE CUT-BACK PLUG RETAINER
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AT

C4353 Ca¥g

CAADR Cadi]

Lo Dbl

3.

4.

6.

7.
8.

REMOVE PLUG AND CUT-BACK VALVE

REMOVE SECONDARY REGULATOR VALVE AND
SPRING

fa} Remove one bolt from the plate over the valve and
loosen the other one. Slowly rotate the plate to un-
cover the valve.

WARNING: Valve is spring-loaded.

(b} Remove the valve and spring. Keep the spring with
the valve.

{c} Remove the other bolt and remove the cover plate.

REMOVE THROTTLE CAM

REMOVE DOWN-SHIFT PLUG AND SPRING
{a)} Remove the pin by pushing the down-shift plug.

{b) Remove the down-shift plug with the sleeve and
spring.

REMOVE THROTTLE VALVE AND SPRING

REMOVE ADJUSTING RINGS
Note the number of adjusting rings installed.
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ST Cadol

INSPECTION OF UPPER FRONT VALVE BODY
INSPECT VALVE SPRINGS

Check for damage, squareness, rust and collapsed coils.
Measure the spring free height and replace if less than that
shown below.

Spring Free height mm (in.) Color

Secondary regulator

(1) 71.27 {2.8059) Green

valve
(2) Down-shift plug 38.55 {1.56671] Green
(3} Throttle valve 19.24 10.7575) None
{4} Cut-back valve 23.00 (0.9055) Green

ASSEMBLY OF UPPER FRONT VALVE BODY
(See page AT-92)

1.

INSERT THROTTLE VALVE

Note arrangement in the figure. Make sure that the vakle
is inserted fully into the bore.

INSTALL THROTTLE VALVE RETAINER

Coat the retainer with petroleum jelly to keep it in place.
Mote position of tabs in the figure. Slip the retainer into
place in the valve body.

INSTALL ADJUSTING RINGS AND SMALL SPRING ON
THROTTLE VALVE SHAFT

{al Install the same number of adjusting rings as were re-
moved during disassembly.

(b) Slip the spring over the end of the valve shaft.
Compress and slide into place.

INSERT SPRING AND DOWN-SHIFT PLUG
{al Push the down-shift plug into the bore.

ib} Coat the pin with petroleum jally and install it to hold
the sleave,
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A TOECE

ASSEMBLE THROTTLE CAM
(a] Insert the sleeve through one side of the cam.

ib} Install the spring with the hook through the hole in
the cam.

INSTALL CAM ASSEMBLY ON UPPER FRONT VALVE
BODY

Check the position of the spring ends with the figure.
Tighten the bolt.

Torque: 75 kg-cm (65 in.-lb, 7.4 N-m)

INSTALL SECONDARY REGULATOR VALVE

{a} Partially install the cover plate and insert the spring
and secondary regulator valve.

{b) Compress the spring and swing the cover plate into
place.

{c} Install the second bolt in the cover plate and tighten
both bolts.

Torque: 55 kg-cm (48 in.-Ib, 5.4 N-m)

INSERT SPRING AND CUT-BACK VALVE
Install the valve with smaller end first.

INSTALL PLUG AND VALVE RETAINER
Coat the retainer with petroleum jelly to keep it in place.
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10. INSTALL THROTTLE VALVE RETAINER

11. MAKE SURE THAT SLEEVE IS HELD BY PIN
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(Upper Rear Valve Body)

2-3 Shift Valve Plug
Fin Check Ball .
Retainer
o Q0 I:H Cover
000 ’
0 o[ o |=B
MEN=R=] "] O
1-2 Shift Valve o ]
LG!H;H
Plug |
Rear Clutch Sequence Valve m D—Flutmnur
34 Shift Valve

Plug

# MNon-reusable part .

DISASSEMBLY OF UPPER REAR VALVE BODY
1. REMOVE SIX CHECK BALLS

2. REMOVE REAR CLUTCH SEQUENCE VALVE

(al Remove the pin with a magnetic finger by pushing on
the plug. Then remove the plug.
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ATOH1E

(b} Remove the rear clutch sequence valve and spring.

3. REMOVE 3-4 SHIFT VALVE

{a) Push the plug, remove the retainer with a magnetic
finger. ;

b} Remowve the plug, valve and spring.

4. REMOVE COVER AND GASKET

5. REMOVE 1-2 SHIFT VALVE
Remowve the 1-2 shift valve and spring.
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—

ATIEE

ATOHE

6. REMOVE 2-3 SHIFT VALVE

(a) Push the plug, remove the retainer with a magnetic
finger.

(b) Remowve the plug, 2-3 shift valve and spring.

INSPECTION OF UPPER REAR VALVE BODY

INSPECT VALVE SPRINGS

Check for damage, squareness, rust and collapsed coils.
Measure the spring free height and replace if less than that
shown below.

Spring Free height mm (in.] | Color
{1} 3-4 Shift valve 29.15 (1.1476} Blue
{2} 2-3 Shift valve 29.15 {1.1476} Blue
{31 1-2 Shift valve 29.15% (1.1478} Blue

Rear clutch sequence

. ; N
valve 37.55 (1.4783) one

(4]

ASSEMBLY OF UPPER REAR VALVE BODY
{See page AT-97)

1. INSTALL 3-4 SHIFT VALVE
{a) Install the 3-4 shift valve and spring.

(b} Install the plug into the bore. Coat the retainer with
petraleum jelly and install it.
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CA3ED

2.

3.

4,

51-

INSTALL 1-2 SHIFT VALVE
{al Install the 1-2 shift valve and spring.

(b} Install the plate over the gasket.
Torque: 55 kg-cm (48 in.-lb, 5.4 N-m)

INSTALL 2-3 SHIFT VALVE

{a} Install the 2-3 shift valve and spring.
(b} Install the plug into the bore.

[e} Coat the retainer with petroleum jelly and install it.

INSERT REAR CLUTCH SEQUENCE VALVE 3
{a} Install the valve spring, and the valve.

{b} Install the plug into the bore.

{c} Coat the pin with petroleum jelly and install it.

INSTALL CHECK BALLS AS SHOWN
Install the six steel balls in the position shown in the figure,
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ATOEIO

ATOETE

A TS

(Assembly of Valve Body)

1.

POSITION NEW GASKET ON UPPER REAR VALVE
BODY

Align a new gasket at each bolt hole.

PLACE LOWER VALVE BODY WITH PLATE GASKET
ON TOP OF UPPER REAR VALVE BODY

Align each bolt hole in the valve body and gasket.

INSTALL AND FINGER TIGHTEN THREE BOLTS IN
LOWER VALVE BODY TO SECURE UPPER REAR
VALVE BODY

NOTE: Each bolt length imm) is indicated in the figure.

TURN ASSEMBLY OVER, CHECK GASKET
ALIGNMENT AND FINGER TIGHTEN FOUR BOLTS
IN UPPER REAR VALVE BODY

NOTE: Each bolt length {mm) is indicated in the figure.

REMOVE TEMPORARY BOLTS FROM PLATE
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6. PLACE LOWER AND UPPER REAR VALVE BODY :
ASSEMBLY ON TOP OF UPPER FRONT VALVE BODY

7. INSTALL AND FINGER TIGHTEN SET BOLTS IN LOWER
VALVE BODY TO SECURE UPPER FRONT VALVE BODY

NOTE: Each bolt length {mm) is indicated in the figurs.

8. TURN ASSEMBLY OVER AND FINGER TIGHTEN FIVE
BOLTS IN UPPER FRONT VALVE BODY

NOTE: Each bolt length (mm) is indicated in the figurs,

9. TIGHTEN BOLTS IN UPPER FRONT AND REAR VALVE
BODIES

Recheck the alignment of the gaskets. Tighten the bolts.
Torgue: 55 kg-cm (48 in.-lb, 5.4 N-m)

oc3C

ATOHTD

10. TURN ASSEMBLY OVER AND TIGHTEN BOLTS IN
LOWER VALVE BODY

Tighten the bolts.
Torque: 55 kg-cm (48 in.-<lb, 5.4 N-m)

11. INSTALL MANUAL VALVE INTO LOWER VALVE BODY

ATORIE
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[Extension Housing, Torque Converterl AT-103

IRemove) i
19.7 = 20.3 mm
(install) (0.776 — 0.799in.)
a

=

55T Yasgio8
—

[afilia e

Extension Housing

INSPECTION OF SPEEDOMETER GEAR AND
EXTENSION HOUSING

1.

IF NECESSARY, REPLACE SPEEDOMETER GEAR OIL
SEAL

fal Using SST, remove the oil seal.
SST 09921-00010

{b] Using SST, install the new oil seal.
S5T 09201-60011

IF NECESSARY, REPLACE OIL SEAL AND DUST SEAL
fa) Using SST, remove the oil seal.
SST 09308-10010

{b} Using SST, drive in a new oil seal and dust seal.
SST 09325-20010

Torque Converter
CLEAN TORQUE CONVERTER

If the transmission is contaminated, the torque converter
and transmission cooler should be thoroughly flushed, us-
ing Toyota Transmission Cleaner,

INSPECTION OF TORQUE CONVERTER

1.

INSERT SST IN END OF TORQUE CONVERTER

{a} Insert a turning tool in the inner race of the one-way
clutch.

{b) Install the stopper so that it fits in the notch of the
converter hub and other race of the one-way clutch.

SST 09360-20013 (09397-22020)
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Component Grnup.s
(Torque Converter, Electrical Parts)

AT

ATOIBG

L B LT 2

ATOTEE

2.

Electrical Parts i3

1.

TEST ONE-WAY CLUTCH

The clutch should lock when turned counterclockwise, and
should rotate freely and smoothly clockwise. Less than 15
kg-cm (22 in.-Ib, 2.5 N-m} of torque should be requiredto
rotate the clutch clockwise. If necessary, clean the con-
verter and retest the clutch. Replace the converter Ifﬂ'li:
clutch still fails the test.

INSPECT SOLENOID
Check the resistance between the terminal and body. - 3
Standard resistance: 11 — 15 00

INSPECT NEUTRAL START SWITCH :
Using an chmmeter, check the continuity of the terrmnﬁ 1
for each switch position shown in the table below. '

If continuity between the terminals is not as specified,
replace the switch. :

erminal
B M C R 2 L
Range
P | OO
A o0
N | OO
2 O O
L @) O

INSPECT SPEED SENSOR

Connect on ohmmeter to the speed sensor and check that
the meter deflects when the sensor is repeatedly brought
close 1o the rotor sensor magnet and removed from it.
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ASSEMBLY OF TRANSMISSION

Disassembly, inspection and assembly of each com-
ponent group have been indicated in the preced-
ing chapter. This chapter deals with assembly of
A43DE transmission.

GENERAL ASSEMELY NOTE:

1.

The automatic transmission is composed of
highly precision-finished parts, necessitating
careful inspection before assembly because
even a small nick could cause fluid leakage or
affect performance.

Before assembling new clutch discs, soak
theam in automatic transmission fluid for at
least two hours.

Apply automatic transmission fluid on sliding
or rotating surfaces of the parts before as-
sembly.

Use petroleum jelly to keep the small parts in
their places.

Before assembly, make sure again that all compo-
nent groups are assembled correctly. If something
wrong is found in a certain component group dur-
ing assembly, inspect and repair this group im-
mediately.

2.

Do not use adhesive cements on gaskets and
similar parts.

When assembling the transmission, be sure to
use new gaskets and O-rings.

Dry all parts by blowing with compressed air.
Never use shop rags.

Be sure to install the thrust bearings and races
in the correct direction and position.

AT eSS
ATOONS
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ATOEST

ATOO1E C4BTE

1.

PLACE TRANSMISSION CASE ON CYLINDER

Place the transmission on a cylindrical stand for more effi
cient work.

CAUTION: Place shop rags between the case and stand
to avoid damaging the case.

INSTALL THRUST WASHER AND BEARING
Install the thrust washer, facing the cup side downward,

INSTALL APPLY TUBE IN CASE

Install the tube aligning its locking tab {part A) with pan
B of the case.

NOTE: Make sure that the lips of the tube end are com-
pletely inserted onto the outer piston.

PARTIALLY INSERT OUTPUT SHAFT ASSEMBLY INTQ
CASE

Align the opening notch (part A) of the clutch plates with
the slot {part B) of the case.

CHECK CLUTCH PACK CLEARANCE

With the case in upright position, make sure that the cluteh
pack is lower than the ledge below the snap ring groove.

If the clutch pack is not lower than the ledge, components
may be misassembled or there may be excess ATF on the
discs.

Standard clearance: 0.81 — 2.64 mm
(0.0240 — 0.1039 in.)
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CAT10 Capa

10.

11.

INSTALL REACTION PLATE

Pasition the notched tooth of the reaction plate toward the
valve body side of the case. Push it into place.

NOTE: The reaction plate is correctly installed if the snap
ring groove is fully visible.

INSTALL SNAP RING

Use a large screwdriver to compress the snap ring. Push
itinto place by hand. Work around the case. Visually check
to make sure that the ring is fully seated. Make sure that
the ends of the snap ring are between the lugs.

PUSH CENTER SUPPORT ASSEMBLY INTO CASE

Align the oil hole and bolt hole of the center support with
those of the body side and insert.

INSTALL TWO CENTER SUPPORT BOLTS WITH WAVE
WASHERS

Align the center support with holes in the case and install
the two bolts finger tight.

INSTALL REAR CLUTCH IN CASE
Rotate the clutch to mesh the hub with the center support.

CHECK FOR CORRECT INSTALLATION OF REAR CLUTCH

if the rear clutch is fully meshed with the center support,
the splined center of the clutch will be flush with the end
of the sun gear shaft.
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LTVIR

12.

13.

14.

15.

16.

17.

INSTALL NEEDLE BEARING RACE OVER SPLINED END OF
REAR CLUTCH IN CASE

Coat the parts with petroleum jelly to keep them in place.
Position the lip of the race toward the rear clutch.

INSTALL THRUST BEARING AND RACE ON FRONT
CLUTCH

Coat the parts with petroleum jelly to keep them in the
place. Position the lip of the race outward.

INSTALL FRONT CLUTCH ASSEMBLY IN CASE

Align the flukes of the rear clutch discs and mesh them
with front clutch hub. Push the front clutch assembly into
the case.

CAUTION: Be careful that the thrust bearing does not fall
out.

CHECK CORRECT INSTALLATION OF FRONT
CLUTCH

set S5T on the transmission case as shown in the figure.
Measure the distance between the top surface of the S87T
and front clutch assembly. If the distance corresponds to
that during disassembly, the front clutch is installed cor-
rectly.

S8T 09350-20013 (09370-12010)

Height: Measured value minus S5T width =
Approx. 2mm (0.08 in.)

INSTALL THRUST BEARING ON FRONT CLUTCH

Coat the thrust bearing with petroleum jelly and set it into
place.

INSTALL SST ON CASE

Finger tighten the SST on the transmission case.

SST 09350-20013 {09362-30011)
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18.

19.

21.

22,

INSTALL THRUST WASHER ON OVERDRIVE CASE END

Coat the thrust washer with petroleum jelly and set it into
place facing the lip side toward the overdrive case.

INSERT OVERDRIVE CASE INTO TRANSMISSION CASE

Insert the overdrive case gently through the two guide bolts
{SST) with the circled part in the figure facing in the direc-
tion indicated.

INSTALL TWO THRUST WASHERS

Coat the thrust washers with petroleum jelly. Install one
thrust washer on the overdrive case and the other one on
the overdrive clutch.

NOTE: The washer lugs should be inserted in the holes.

INSTALL OVERDRIVE CLUTCH IN CASE

Align the flukes of the discs in the overdrive case. Align
the flukes with the slots of the overdrive clutch and press
the overdrive clutch into the overdrive case,

CAUTION: Be careful that the thrust washer does not fall
out.

CHECK CORRECT INSTALLATION OF OVERDRIVE
CLUTCH

Set S5T on the overdrive case as shown in the figure. Mea-
sure the distance between the top surface of SST and the
overdrive clutch. If the distance corresponds to that dur-
ing disassembly, the overdrive clutch is installed correctly.

S5T 093560-20013 (08370-12010)

Height: Measure value minus SST width =
Approx. 3.5 mm (0.138 in.)
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23. INSTALL O-RING ON OVERDRIVE CASE

24. INSTALL CONVERTER HOUSING

Install the two 12-mm bolts at B and four 10-mm boltsat
A and tighten them.

Torque: A bolts 345 kg-cm (25 ft-lb, 34 N-m)
B bolts 580 kg-cm (42 ft-lb, 57 N-m)

25. INSTALL RACE ON OVERDRIVE CLUTCH
Install the thrust washer, facing the lip side outward.

26. INSTALL THRUST BEARING ON FRONT OIL PUMP

Coat the thrust washer with petroleum jelly and install the
washer side toward the pump body together with the
bearing.

27. INSTALL FRONT QIL PUMP

{al Install the oil pump gently through the two guide pins,
being careful that the thrust washer does not fall out.

{b} Coat the five set bolts with seal packing and finger
tighten them.

{e)  Using a screwdriver, remove the SST, and install the
two set bolts coated with seal packing.

SST 09350-20013 {09362-30011)
(d} Tighten the set bolts gradually and uniformly.

Torgue: 215 kg-cm (16 ft-lb, 21 N-m)

28. TIGHTEN TWO CENTER SUPPORT BOLTS

Tighten the bolts alternately in 70 kg-cm (61 in.-lb, 6.9
N-m} increments.

Torque: 260 kg-cm (19 ft-lb, 25 N-m)
NOTE: First tigten the accumulator side bolt.
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29,

31.

32.

33.

CHECK OPERATION OF PISTONS

Blow low-prassure compressed air into the passages indi-
cated on the figure and listen for noise from piston
movement.

(1) Owverdrive clutch
(2] Overdrive brake
(3] Front clutch
4] Rear clutch
{5) Brake No. 1
(6] Brake No. 2
{7) Brake No. 3

If pistons do not move, disassemble and inspect.

CHECK INPUT SHAFT AND OUTPUT SHAFT

lal Make sure that the input shaft has play in axial direc-
tion and that it turns.

ib} Make sure that the output shaft has thrust play in axial
direction.

Thrust play: 0.3 — 0.9 mm (0.012 — 0.035 in.}

IF NECESSARY. INSTALL MANUAL VALVE LEVER SHAFT
INTO CASE

(a)] Assemble a new collar to the manual valve lever.
NOTE: Always replace the collar with a new one.

(b) Install the manual valve lever shaft to the transmis-
sion case through the manual valve lever.

(e} Drive in the roll pin with the slot at right angle to the
shaft.

{d} Match the collar hole to the lever staking hollow and
stake the collar to the lever.

INSTALL PARKING LOCK PAWL, PIVOT PIN AND SPRING
IN CASE

INSTALL PARKING LOCK PAWL BRACKET ON CASE

Make sure the collar on the control rod is facing toward
the front of the transmission.
Tighten the two bolts. Make sure the pawl moves freely.

NOTE: Itis possible for the bracket to be installed too far
forward, wheare it will bind the pawl.

Torque: 75 kg-cm (65 in.-lb, 7.4 N-m)
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34. CHECK OPERATION OF PARKING LOCK PAWL

Make sure the planetary gear output shaft is locked when
the manual valve lever is in "'P'' range.

Cadgy

35. INSTALL NEW O-RING ON THROTTLE CABLE FITTING

36. INSTALL THROTTLE CABLE IN CASE

Push the cable through the case, being careful not to
damage the O-ring. Check for full seating.

CAUTION: In subsequent work, be careful not to roll the
case over the cable and break the cable fitting.

37. INSTALL ACCUMULATOR PISTON AND SPRINGS

mim {in)
Spring Free length | Outer diameter | Wire diameter | Color

B: Upper |50.68 [1.9953}|20.00 (0.7874)| 2.80 (0.1102) Light Gray
Lower | 35,13 (1.3831}/18.18 (0.6262)( 1.20 (0.05121 |Red

g | Upper [43.56 (1.71501| 14.30 (0.5630)| 1.80 (0.0709) |Blue
Lower | 32.73 (1.2886]]14.80 I0.B8270 1.30 (0.0512) |Green

P o

C1 64.68 (2.6465) |17.50 (0.6890)| 2.00 (0.0787) |None

38. PLACE VALVE BODY ON TRANSMISSION

Make sure the accumulator pistons are pressed fully into
the bore. Align the manual valve with the pin on the manual
shift lever, and lower valve body into place.

39. LIFT SIDE OF VALVE BODY AND ATTACH THROTTLE
CABLE

(a} While holding the cam down with your fingers, slip
the cable end into the slot.

(b) Make sure that the B: and C: accumulator piston
springs is installed onto the piston.

ATHES1
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40. INSTALL FIFTEEN BOLTS IN VALVE BODY

Install the bolts as shown.
Torque: 100 kg-cm (7 ft-lb, 10 N-m)

41. INSTALL DETENT SPRING

42. INSTALL OIL STRAINER
Torque: 55 kg-cm (48 in.-lb, 5.4 N-m)

43. CONNECT SOLENOID WIRING TO EACH SOLENOID

{a} Push the solenocid wiring through in the transmission
case and connect the terminals to each solenoid.

ib) Clamp the wiring to the oil screen.
ic) Install the gromet for the wiring with the plate.

44, INSTALL OIL TUBES

Press the tubes by hand into the positions indicated in the
figure. Make sure that the oil tubes do not interfere with
the oil pan.
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Front Side

Rear Side

CAMIT CAB0T
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45.

46.

47.

INSTALL TWO MAGNETS IN PAN AND INSTALL OIL PAN
WITH NEW GASKET

(al Align the cut part of the gasket and case.

(b} Install the oil pan.

Torque: 45 kg-cm (39 in.-lb, 4.4 N-m)

CAUTION: Make sure that the two magnets do not in-
terfere with the oil tubes or valve body.

INSTALL DRAIN PLUG WITH NEW GASKET

Torque: 205 kg-cm ({15 ft-lb, 20 N-m)

INSTALL SENSOR ROTOR AND SPEEDOMETER DRIVE
GEAR

NOTE: Install the larger diameter snap ring at the front
side.

{a} Install the larger snap ring and woodruff key onto the
shaft.

ib) Install the sensor rotor.

{e) Install the lock ball.
{d} Slide the speedometer gear on the shaft.
fe} Using snap ring pliers, install the outer snap ring.

INSTALL EXTENSION HOUSING WITH NEW GASKET

Do not use the gasket sealer. Install the housing with four
long bolts and two short bolts. Tighten the bolts.

Torque: 345 kg-cm (25 ftdb, 34 N-m)
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49. INSTALL SPEED SENSOR IN EXTENSION HOUSING

AT1IER

60. INSTALL NEW O-RINGS. BUSHING AND SPEEDOMETER
DRIVEN GEAR TO SHAFT SLEEVE

51. INSTALL SPEEDOMETER DRIVEN GEAR ASSEMBLY IN
EXTENSION HOUSING

Insert the shaft sleeve assembly into the housing. Install
the lock plate with the bolt and lock washer.

ATIEX

MNeutral Basic Line Bolt 52. INSTALL NEUTRAL START SWITCH
{a) Slide the neutral start switch onto the control shaft.

{b} Install the grommet facing the groove toward the
switch body and then install the washer and nut.

(e} Mowve the switch so that the slit in the switch and neu-
tral basic line match up. Tighten the bolt and nut.

Torgue: Bolt 55 kg-cm (48 in-lb, 5.4 N-m}
Nut 70 kg-cm {61 in-lb, 6.9 N-m]

53. INSTALL SHIFT HANDLE
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INSTALLATION OF TRANSMISSION

1.

5.

MEASURE DRIVE PLATE RUNOUT AND INSPECT RING
GEAR

Set up a dial indicator and measure the drive plate runout.

If runout exceeds 0.20 mm (0.00793 in.) or if the ring gear
is damaged, replace the drive plate. If installing a new drive
plate, not the orientation of spacers and tighten the bolts,

Torque: 650 kg-cm (47 ft-lb, 64 N-m]) |
MEASURE TORQUE CONVERTER SLEEVE RUNOUT

(a} Temporarily mount the torque converter to the drive |
plate. Set up a dial indicator.

If runout exceeds 0.30 mm (0.0118 in.), try to correct by
reorienting the installation of the converter. If excessive
runout cannot be corrected, replace the torque converter,

NOTE: Mark the position of the converter to ensure cor
rect installation,

(b} Remove the torque converter.

INSTALL ENGINE REAR MOUNT INSULATOR EXTENSION
HOUSING |

{a] Inspect the insulator for deterioration and rEpFﬂl:I;
if necessary. |

[b) Install the ground cable between mount and case.

INSTALL FILLER TUBE
Replace a new O-ring and push the tube into place.

APPLY GREASE TO CENTER HUB OF TORQUE
CONVERTER AND PILOT HOLE IN CRANKSHAFT
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ATOMED

6.

10.

11.

12.

INSTALL TORQUE CONVERTER IN TRANSMISSION

If the torque converter has been drained and washed, refill
with fresh ATF.

ATF capacity: 2.0 liters (2.1 US gts, 1.8 Imp. qts)
Fluid type: ATF DEXRON® II

CHECK TORQUE CONVERTER INSTALLATION

Using calipers and a straight edge, measure from the in-
stalled surface to the front surface of the transmission
housing.

Correct distance: 26 mm (1.02 in.}

INSTALL GUIDE PIN IN TORQUE CONVERTER

ALIGN TRANSMISSION AT INSTALLATION
POSITION

CAUTION: Be careful not to tilt the transmission forward
bacause the torque converter could slide out.

la) Align the guide pin with one of the drive plate holes.

(b} Align two sleeves on the block with the converter
housing.

e} Tempararily install one bolt.

INSTALL TRANSMISSION HOUSING MOUNTING
BOLTS

{a} Install the starter.
b} Install the four transmission housing mounting bolts.
Torque: 650 kg-cm (47 ft-lb, 64 N-m]

INSTALL SIX TORQUE CONVERTER BOLTS
{a)] HAemove the guide pin.

{b} Install the six bolts finger tight. Turn the crankshaft
to gain access.

{c] Tighten the bolts evenly.
Torque: 280 kg-cm (20 ft-lb, 27 N-m)

INSTALL ENGINE UNDER COVER
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13.

14.

15.

16.

17.

18.

19.

20.

INSTALL REAR SUPPORT MEMBER ON BODY
(a) Install the two bolts at each end of the support.
(b} Connect the ground strap.

LOWER TRANSMISSION, AND INSTALL FOUR
REMAINING MOUNTING BOLTS

INSTALL POWER STEERING GEAR HOUSING

{al Install the rubber cushions on the gear housing.
{b} Install the gear housing on the crossmember.

{c) Install the brackets and tighten the four bolts.
Torque: 770 kg-cm (56 ft-lb, 76 N-m)

{d} Install the clamps of fluid line,

{e) Connect the both tie rod ends to the knuckle am.
Torque: 600 kg-cm (43 ft-lb, 59 N-m)

it} Install the intermediate shaft.

INSTALL CONVERTER COVER, EXHAUST PIPE CLAMP
AND BOTH STIFFENER PLATES

CONNECT SPEEDOMETER CABLE

Be sure the felt dust protector and washer are on the end
of the cable. Tighten the collar with pliers.

CONNECT MANUAL SHIFT LINKAGE

CONNECT OIL COOLER LINES
Torque: 350 kg-cm (25 ft-lb, 34 N-m)

CONNECT COOLING LINE BRACKET
Torque: 650 kg-cm (47 ftlb, 64 N-m)
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21. CONNECT TAIL PIPE AND FRONT PIPE
fal Connect the pipe to the tail pipe.
{b) Install the two rubber hangers.
fc) Install the pipe clamp to the transmission case.
Torque: 440 kg-cm (32 ft-lb, 43 N-m)

22. INSTALL INTERMEDIATE PROPELLER SHAFT

| ATi18E

23. CONNECT WIRING CONNECTORS TO NEUTRAL START
AND BACK-UP LIGHT SWITCHES

24, CONNECT TRANSMISSION THROTTLE CABLE
{a} Connect the cable to the throttle linkage.
{b} Connect the cable housing to the bracket.

25. ADJUST TRANSMISSION THROTTLE CABLE

26. CONNECT UPPER RADIATOR HOSE AND FILL WITH
COOLANT

27. CONNECT BATTERY CABLE TO NEGATIVE (-]
TERMINAL
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28. FILL TRANSMISSION WITH ATF
Add about 4.0 liters (4.2 US qts, 3.5 Imp. qts).

Fluid type: ATF DEXRON®II
Total capacity: 6.5 liters (6.9 US qts, 5.7 Imp. qts)

29. CHECK FLUID LEVEL (See page MA-13)

30. PERFORM ROAD TEST

Check for abnormal noise, shock, slippage, correct shift
points and smooth operation.



PR-1

PROPELLER SHAFT

Page
PRECAUTIONS .........0oiieenriien s PR-2
TROUBLESHOOTING ...........00vvvunnnn, PR-2
PROPELLER SHAFT ..........00ovoinnnnn, PR-3




PR-2 PROPELLER SHAFT - Precautions, Troubleshooting

PRECAUTIONS

1. As the universal joint is a non-disassembly type, the
propeller shaft or intermediate shaft must be replaced &
an assembly in event of universal joint trouble,

2, Be careful not to grip the propeller shaft tube too tightly
in the vise as this will cause deformation.

TROUBLESHOOTING

Problem Possible cause Remedy Page
Moise Sleeve yoke spline worn Replace intermediate shaft PR-4
Canter bearing worn Replace center bearing PR-4
Spider bearing worn or stuck Replace intermediate shaft or propeller PR-4
shaft
Vibration Propeller shaft runout Replace propeller shaft FR-4
Fropeller shaft unbalance Balance propel ler shiaft FR-4
Transmission extension housing rear Replace bushing MT-15
bushing worn
Sleeve yoke spling stuck Replace intermediate shaft PR-4
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PROPELLER SHAFT
COMPONENTS

Lkgem (ft-Ib, N-m)| : Specified torque

# Non-reusable part

PROT04 PRODDL

REMOVAL OF PROPELLER SHAFT

1. DISCONNECT PROPELLER SHAFT FLANGE FROM
FLANGE ON DIFFERENTIAL

{al  Place matchmarks on the flanges.
{b) "Remove the four bolts and nuts.

2. REMOVE CENTER SUPPORT BEARING FROM BODY

3. REMOVE PROPELLER SHAFT
(a}  Remove the center bearing mounting bolts.
{b} Pull out the propeller shaft from the transmission.
fe) Insert S5T in the transmission to prevent oil leakage,
SST 09325-20010
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DISASSEMBLY OF PROPELLER SHAFT
1. SEPARATE PROPELLER SHAFT AND
INTERMEDIATE SHAFT
(a) Place matchmarks on the flanges.
{b} Remove the four bolts and nuts.

2, REMOVE CENTER SUPPORT BEARING FROM
INTERMEDIATE SHAFT

(al Using a hammer and chisel, loosen the staked part of
the nut.

(b} Using SST to hold the flange, remove the nut.
SST 09330-00021

{c) Place alignment marks on the flange or yoke and
shaft.

(d) Clamp the flange or yoke in a vise and tap off the
shaft.
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INSPECTION OF PROPELLER SHAFT
COMPONENTS

1.

INSPECT PROPELLER AND INTERMEDIATE SHAFTS
FOR DAMAGE OR RUNOUT

If shaft runout is greater than maximum, replace the shaft,
Maximum runout: 0.8 mm (0,031 in.)

INSPECT SPIDER BEARINGS
(a)  Inspect the spider bearings for wear or damage.

{b) Check the spider bearing axial play by turning the
yoke while holding the shaft tightly.

Bearing axial play: O mm (0 in.)
If necessary, replace the propeller shaft,

INSPECT CENTER SUPPORT BEARING FOR WEAR
OR DAMAGE

Check that the bearing turns freely.

It the bearing is damaged, worn, or does not turn freely,
replace it,
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ASSEMBLY OF PROPELLER SHAFT

NOTE: If replacing either the center flange or inter
mediate shaft, reassemble them so that the front yoke of
the intermediate shaft and the rear yoke of the propeller
shaft are facing in the same direction shown in the figure
below.

smnnicsihs b pme

.
' Il'.!:ﬁ;;.}.,':

(e

)

PGy

Lerell

INSTALL CENTER SUPPORT BEARING ON
INTERMEDIATE SHAFT

NOTE: Install the center support bearing with the cutout
toward the rear.

INSTALL FLANGE ON INTERMEDIATE SHAFT

{a} Coat the splines of the intermediate shaft with MP
grease.

(b} Align the matchmarks and install the flange to the
intermediate shaft.

(e} Using SST to hold the flange, press the bearing into
position by tightening down a new nut,

SST 09330-00021

Torque: 1,850 kg-cm (134 ft-lb, 181 N-m)
(d} Loosen the nut.

(e} Torque the nut again.

Torque: 700 kg-cm {51 ft-Ib, 69 N-m)
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(f} Using a hammer and punch, stake the nut.

3. INSTALL PROPELLER SHAFT

{a} Align the marks on the flanges and connect the
flanges with four bolts and nuts.

(b} Torque the bolts and nuts.
Torque: 430 kg-cm (31 ft-ib, 42 N-m)
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PROPELLER SHAFT — Propeller Shaft
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Bracket
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Canter Bearing

INSTALLATION OF PROPELLER SHAFT
{See page PR-3)

1. INSERT YOKE IN TRANSMISSION
{a) Remowve SST from the transmission.
S8T 09325-20010

(b} Push the yoke into the transmission.

2. CONNECT PROPELLER SHAFT FLANGE TO

COMPANION FLANGE ON DIFFERENTIAL

{a)} Align the marks on the flanges and connect the
flanges with four bolts and nuts.

(b} Torgue the bolts and nuts,
Torque: 430 kg-cm (31 ft-lb, 42 N-m)

3. CONNECT CENTER SUPPORT BEARING TO BODY

(a) Place a height spacer between the body and center
support bearing, and install the two mounting bolts
finger tight.

NOTE: Some vehicles do not have a spacer. In this cass,

it is not necessary to insert one.

(b} Check that the bearing bracket is at right angle 1o
the propeller shaft. Adjust the bracket if necessary.

(c} Check that the center line of the center bearing is set
to the center line of the bracket when the vehicle isin
a no-load condition. Adjust the bracket if necessary.

(dl Torque the mounting bolts.
Torque: 410 kg-cm {30 ft-Ib, 40 N-m)
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FA-2 FRONT AXLE AND SUSPENSION — Troubleshooting
1
Problem Possible cause { Remedy Page
Wander/pulls Tires worn or improperly inflated Replace tires or inflate tires to Fa-3
Proper pressure
Alignment incorrect Check front end alignment Fa-3
Wheel bearing adjusted too tight Adjust wheel bearing Fa-8
Front or rear suspension parts loose or Tighten or replace suspension part
broken
Steering gear out of adjustment or broken Adjust or repair steering gear SR-2, 7
Bottoming Vehicle overlpaded Check loading
Springs weak Replaca spring Fa-11
Sways/pitches Tires improperly inflated Inflate tires to proper pressure F -3
Stabilizer bar bent or broken Inspect stabilizer bar FA-18
Shock absorber worn out Replace shock absorber Fa-11
Front wheel shimnny Tires worn or improperly inflated | Ft;pia.ca tires or inflate tires to proper | F&.3
Pressura
Wheels out of balance Balance wheels
Alignment incofrect Check front end alignment F 4.3
Wheel bearings worn or improperly Replace or adjust wheel bearings FAB
adjustad
Ball joints or bushings worn Inspect ball joints and bushings FA-14
Steering gear out of adjustment or broken Adjust or repair steering gear SR-2.7
Abnormal tire wear Tires improperky inflatlelr.l_m o inflate tires to proper pressure ﬁFA-EI
Alignment incorrect Check toe-in Fa5

Cuspension parts worn

Replace suspension part
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FRONT WHEEL ALIGNMENT

1.

3.

MAKE FOLLOWING CHECKS AND CORRECT ANY
PROBLEMS

{a} Check the tires for wear and proper inflation.

Cold tire inflation pressure: 1.9 kg/em?® (27 psi, 186 kPa)
{b} Check the wheel runout.

Lateral runout: Less than 1.0 mm (0.039 in.)

{e} Check the front wheel bearings for looseness.
{d) Check the front suspension for looseness.
(e} Check the steering linkage for looseness.

(f} Check that the front absorbers work properly by
using the standard bounce test.

MEASURE VEHICLE HEIGHT
Vehicle height

mim {in, )
Tire size Front A Rear B
223.0 263.0
226/60 HR14
18, a0} (10.354)

If height of the vehicle is not as specified, try to level the
vehicle by shaking it down. If the height is still not correct,
check for bad springs and worn or loose suspension parts.

INSTALL WHEEL ALIGNMENT EQUIPMENT

Follow the specific instructions of the equipment manu-
facturer.
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4.

ADJUST WHEEL ANGLE

HRemove the caps of the knuckle stopper bolts and check
the steering angles.

Wheel angle:
Inside wheel 37°35'+ 2°
Outside wheel 30°45' (Reference)

NOTE: When the steering wheel is fully turned, maks
sure that the wheel is not touching the body or braks
flexible hose.

If steering angles differ from standard value, adjust the
wheel angle with the knuckle stopper bolts,

Torque: 350 kg-cm (25 ft-lb, 34 N-m)

If the wheel angle still cannot be adjusted within limits,
inspect and replace any damaged or worn steering parts.

ADJUST CAMBER AND STEERING AXIS
INCLINATION

Camber:
Inspection standard 50" + 45"
Left-right error 30°

Steering axis inclination:
Inspection standard 10°10" + 45’
Left-right error 30’

ADJUST CASTER

Caster:
Inspection standard 4°10" + 45°
Adjustment standard 4710 + 30°
Left-right error 30

If caster is out of tolerance, adjust it at the staked nus
of the strut bar,

Torque: 1,050 kg-cm (76 ft-1b, 103 N-m)

MOTE: Decrease caster by lengthening the strut bar,
Increase caster by shortening the strut bar. One turn of the
nut changes caster by 8'.

It caster still cannot be adjusted within limits, inspect and
replace damaged or worn front suspension parts.
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Move the Vehicle

s Measuring
Heaight

FALa3
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ADJUST TOE-IN
{a) Make sure the wheels are positioned straight ahead.

(b} Mark the center of each rear tread and measure the
distance between the marks of right and left tires.

(e} Advance the vehicle until the marks on the rear of the
tires come to the front.

NOTE: The toe-in should be measured at the same point
on the tire and at the same level.

(d] Measure the distance between the marks on the front
of the tires.

Inspection standard: 3+ 2 mm (0.12 + 0.08 in.}
Adjustment standard: 3+ 1 mm (0.12 + 0.04 in.)

(e} Remove the rack boot clips and loosen the clamp
bolts.

(f} Adjust toe-in by turning the left and right tie rod
tubes an equal amount.

NOTE: Make sure that the tie rods are the same length.
(gl Tighten the clamp bolts and torque them.

Torque: 175 kg-cm (13 ft-lb, 17 N-m)

(h) Install the rack boot clips.

INSPECT SIDE SLIP WITH SIDE SLIP TESTER
Side slip limit:
Less than 3.0 mm/m (0.118 in./3.3 ft)

If the side slip exceeds the limit, the toe-in or other front
wheel alignment may not be correct,
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FRONT AXLE HUB
COMPONENTS
& il Seal
Inner Bearing
Cuter Bearing
Thrust Washer
Adjusting Nut
# Cotter Pin
Hub Grease
Cap
Axle Hub with Disc ?
? Lock Cap
| 1,050 {76, 103) |
E kgcm (ft-lb, N-mbl : Specified torque
& Non-reusable part Fabg

DISASSEMBLY OF FRONT AXLE HUB

1. REMOVE DISC BRAKE CALIPER

(a) Remowve the caliper mounting bolts and remow
caliper from the knuckle.

(b) Suspend the caliper with a cord.
NOTE: Do not disconnect the brake hose.

L 2, REMOVE AXLE HUB WITH DISC

{al Remove the hub grease cap, cotter pin, lock cap, nut
and axle hub,

(b) Remove the hub and disc together with the outer
bearing and thrust washer.

NOTE: Be careful not to drop the outer bearing.
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1

3.

REMOVE INNER BEARING AND OIL SEAL
la)  Using a screwdriver, pry out the oil seal.
(b} Remove the inner bearing from the disc.

IHUEBPECTIDN AND REPAIR OF FRONT AXLE
H

1.

INSPECT SPINDLE

Using a magnetic flaw detector or flaw detecting penetrant,
check for damage or cracks.

INSPECT BEARING

Clean the bearings and outer races and inspect them for
wear or damage.

REPLACE BEARING OUTER RACE

(a) Using a brass bar and hammer, drive out the bearing
Outer race,

(b} Using SST, carefully drive in a new bearing outer
race

SST 09608-30022 (09608-05010, 09608-05040)
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MP Grease

Outer
Bearing
Hub 54E3

F&00E2

ASSEMBLY OF FRONT AXLE HUB
(See page FA-6)

1.

PACK BEARINGS WITH MP GREASE
{a) Place MP grease in the palm of your hand.

(b) Pack grease into the bearing, continuing until the

grease oozes out from the other side.
{c} Do the same around the bearing circumference.

COAT INSIDE OF HUB AND CAP WITH MP GREASE

INSTALL INNER BEARING AND OIL SEAL

Place inner bearing into the hub. Using SST, drive the ol |

seal into the hub. Coat the oil seal with MP grease,
SST 09608-30022 (09608-05010, 09550-00050)

INSTALL AXLE HUB ON SPINDLE
{a} Place the axle hub on the spindle,
{b) Install the outer bearing and thrust washer,

ADJUST PRELOAD
{a} Install and torgue the nut,
Torque: 300 kg-cm (22 ft-lb, 29 N-m)

{b} Turn the hub right and left two or three times to
allow the bearings to settle,

{c} Loosen the nut so there is 0.5 — 1.0 mm (0.020 -
0.039 in.) play in the hub axial direction.

{d} Using a spring tension gauge, measure the rotation
friction force of the oil seal.

{e} Using a socket in your hand, tighten the nut as tight

as possible.
{f)} Check the preload.
Preload:

In addition to rotation friction force of the oil seal
0—1050g(0—23Ib,0—10N)

:
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If preload is less than specification, tighten the
nut slightly and check again.

If preload is excessive, loosen the nut and, using a
socket in your hand, retighten it as tight as possible.
Check the preload again.

(g} Measure the hub axial play.
Limit: 10.05 mm (0.0020 in.)

INSTALL LOCK CAP, COTTER PIN AND HUB
GREASE CAP

NOTE: If the cotter pin hole does not line up, correct by
tightening the nut by the smallest amount possible,

INSTALL DISC BRAKE CALIPER

Install brake caliper on the disc. Torque the mounting
bolts.

Torque: 930 kg-cm (67 ft-Ib, 91 N.m)
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FRONT AXLE SHOCK ABSORBER
COMPONENTS

o Bearing Dust Cover

@ ® a5 a, ]

Suspensian
Dust Seal ———— Support

Coil Spring

ﬁ‘ Bumper

Shock

Brake Hosa

Cwmma ] &

830 {67, 81)

Brake Caliper

Backing Plate

Front Axie Hub

[ kgcm [ft-lb, Nom)| @ Specified torque
& Mon-reusable part
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1.

BROZET

85T

REMOVAL OF FRONT SHOCK ABSORBER
ASSEMBLY

DISCONNECT BRAKE TUBE

Using SST and an open end wrench, disconnect the brake
tube from the flexible hose,

Drain the brake fluid into a container.,
SST 09751-36011

REMOVE THREE NUTS

REMOVE TWO BOLTS

Remove the two bolts mounting the shock absorber
assembly to the steering knuckle arm,

REMOVE FRONT SHOCK ABSORBER, FRONT AXLE
HUB AND BRAKE CALIPER

NOTE: Collars extend into the steering knuckle bolt
holes about 5 mm (0.20 in.) deep.

Push the suspension lower arm down and remove the front
shock absorber, front axle hub and brake caliper.

MOUNT FRONT SHOCK ABSORBER IN VISE OR
LOCKING PLATE {SST)

SST 09720-00011 (09721-00080)
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F&IUS

REMOVE TWO BRAKE HOSES

REMOVE BRAKE CALIPER AND FRONT AXLE HUB
(See page FA-6)

REMOVE BACKING PLATE

REMOVE COIL SPRING

{a) Using SST, compress the coil spring.

SST 08727-22032

(b} Remove the bearing dust cover.

(¢} Using SST to hold the support, remove the nut.
SST 0972922031

{d} Remowve the suspension support, dust seal, spring seat,
spring bumper,

INSPECTION OF FRONT SHOCK ABSORBER
ASSEMBLY

1.

INSPECT STEERING KNUCKLE PART OF SHOCK
ABSORBER

Using a magnetic flaw detector or flaw detecting penetrant,

inspect the steering knuckle part of the shock absorber for
damage or cracks.

INSPECT OPERATION OF SHOCK ABSORBER

{a} Pull out the shock absorber piston rod at a constant
speed and check to see that the pull feeling through
out the stroke is the same,

(b) Check to see that there is no change in the pull when
the piston rod is suddenly moved up and down with s
stroke of 5 — 10 mm {0.20 — 0.39 in.). ’

(¢} If the absorber operation is defective, use 55T to re
move the absorber from the outer shell and either
replace the cartridge or overhaul it.

SST 09720-00011 (09721-00071)
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FAD3IY

INSTALLATION OF FRONT SHOCK ABSORBER
ASSEMBLY

{See page FA-10)

1.

INSTALL DUST COVER, COIL SPRING AND SPRING
SEAT

{a)} Mount the front shock absorber on a stand.
(b) Install the bumper to the shock absorber.,

(e} Align the coil spring end with the lower seat hollow
and install,

{d} Align the spring seat with the piston rod and install.
(e} Install the dust seal,

(f}  Using S5T, compress the coil spring.

SST 09727-22032

INSTALL SUSPENSION SUPPORT

la) Using SST to hold the support, install the support
with a new nut, Torque the nut.

S5T 09729-22031
Torque: 475 kg-cm (34 ft-Ib, 47 N.m)

(b) Pack the bearing in the suspension support with MP
grease,

(c} Install the bearing dust cover on the suspension
support,

INSTALL BACKING PLATE AND FRONT AXLE HUB,
ADJUST PRELOAD (See page FA-8)

INSTALL TWO BRAKE HOSES AND BRAKE CALIPER
{See page FA-9)

CONNECT STEERING KNUCKLE ARM

Place the shock absorber assembly in position, and connect
the knuckle arm with two bolts. Torque the bolts.

Torque: 1,000 kg-em {72 ft-lb, 98 N.m)

INSTALL THREE NUTS

Install three nuts holding the top of the shock absorber,
Torgue the nuts,

Torque: 375 kg-cm (27 ft-Ib, 37 N-m)
BLEED BRAKE LINES (See page BR-7)

CHECK FRONT WHEEL ALIGNMENT AND SIDE SLIP
(See page FA-3)
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FRONT SUSPENSION
COMPONENTS

Engine Under Cover

—

SRRy
S m -.;.'_E . . y q - 55
Lowar Arm and Knuckle Arm

[ 1.100189, 108) | o [543, 18 ]

Stabilizer Bar

&=
o
® -
b d
d'@a_..... Bracket }-—-— -

| 130 (9, 13) @8 =
< b
Spacer -
| 1,050 (76, 103) |-@ § ‘_—l_-p -
?_ﬂ__@_q@j
i 451
Cushion \ I J
Retainer
d _E?ﬂ (48, BE)
Strut Bar
| kg-em (ft-lb, N-m)| : Specified torque 2 180 (13, 18]

Ball Joints

INSPECTION OF BALL JOINTS

1. INSPECT BALL JOINTS FOR EXCESSIVE LOOSENESS

{al Jack up the front of the vehicle and place wooden
blocks with a height of 180—-200 mm (7.09—7.87 in)
under the one front tire.

(b} Lower the jack until there is about half a load on the
front coil springs. Place stands under the vehicle for
safaty.

{c} Make sure the front wheels are in a straight forward
position and block them with chocks.

(d] Move the lower arm up and down and check that the
ball joint has no excessive play.

Maximum ball joint vertical play: 2.5 mm (0.098 in.)

(e} Inspect the ball joint on the opposite side in the same
manner. [steps (a) through (d)]

Vertical Play
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Lower Arm
(See page FA-14)

REMOVAL OF LOWER ARM
1.

DISCONNECT KNUCKLE ARM FROM SHOCK
ABSORBER

{al Remove two bolts holding the knuckle arm to the
shock absorber,

{b) Push the lower arm down, and disconnect the shock
absorber from the knuckle arm.

DISCONNECT KNUCKLE ARM FROM TIE ROD

{a) Remove the cotter pin and nut holding the knuckle
arm to the tie rod.

(bl Using 55T, disconnect the knuckle arm from the tie
rod

SST 09611-22012

DISCONNECT STABILIZER BAR AND STRUT BAR
FROM LOWER ARM

{al Remove the nut holding the stabilizer bar to the
lower arm and disconnect the stabilizer bar.

(b) Remove the nuts holding the strut bar to the lower
arm and disconnect the strut bar.

REMOVE LOWER ARM AND RACK BOOT
PROTECTOR

Remove the bolt holding the lower arm to the cross-
member and remove the lower arm and the rack boot pro-
tector.

DISCONNECT KNUCKLE ARM FROM LOWER ARM

{a} Remove the cotter pin and nut holding the knuckle
arm to the ball joint.

(b) Using a press, disconnect the knuckle arm from the
lower arm.,
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Wire Ends
toward
Rear Side

REPLACEMENT OF LOWER ARM DUST COVER ;

1.

2,

REPLACEMENT OF LOWER ARM BUSHING

1.

2.

REMOVE DUST COVER
Remove the dust cover set ring and dust cover,

INSTALL DUST COVER

{a) Apply ball joint grease to section A" and "B" of 2 '_
new dust cover. ;

(b) Install the dust cover with the escape valve “C" facing
the rear of car. 3

fe} Wind wire twice around the dust cover and bend the
wire knot down. :

{d) Remove the plug and install the grease fitting,

{e) Fill with ball joint grease,

Molybdenum Disulphide Lithium Base Grease:
NLGI No. 1 or No. 2

{(f)}  Remove the grease fitting and install the plug.

REMOVE LOWER ARM BUSHING
Using SST, press out the bushing from the lower arm,

S5T 09726-12022
(09726-01030, 09726-01040, 09726-01010)

INSTALL LOWER ARM BUSHING
Using SST, press the bushing into the lower arm.

S5T 09726-12022
(09726-01030, 09726-01040, 09726-01020)
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INSTALLATION OF LOWER ARM

1‘-

INSTALL LOWER ARM IN CROSSMEMBER

CONNECT STABILIZER BAR AND STRUT BAR TO
LOWER ARM

{a) Connect the stabilizer bar to the lower arm with the
bolt and nut. Torque the nut.

Torque: 180 kg-cm (13 ft-1b, 18 N.m)

{b) Connect the strut bar to the lower arm with the two
nuts. Torque the nuts.

Torque: 670 kg-cm (48 ft-lb, 66 N-m)

CONNECT KNUCKLE ARM TO BALL JOINT AND TIE
ROD

{a) Install the knuckle arm on the ball joint with a nut.
Torque the nut and install a new cotter pin.

Torque: BO0O kg-cm (58 ft-Ib, 78 N.m)

{b} Install the knuckle arm on the tie rod with a nut.
Torque the nut and install a new cotter pin.

Torque: 600 kg-cm (43 ft-lb, 59 N.m)

CONNECT KNUCKLE ARM TO SHOCK ABSORBER

Place the shock absorber assembly in position and connect
the knuckle and with the two bolts, Torque the bolts,

Torque: 1,000 kg-cm (72 ft-lb, 98 N-m)

INSTALL TIRE AND LOWER VEHICLE
TORQUE BOLT HOLDING LOWER ARM TO CROSS-
MEMBER

After bouncing the vehicle to settle the suspension, torque
the bolt.

Torque: 1,100 kg-cm (80 ft-lb, 108 N-m)

CHECK FRONT WHEEL ALIGNMENT AND SIDE SLIP
(See page FA-3)
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Strut Bar
(See page FA-14)
REMOVAL OF STRUT BAR

1. REMOVE STRUT BAR FROM BRACKET
Remove the nut and strut bar from the bracket.
NOTE: Do not remove the staked nut.

2. REMOVE STRUT BAR FROM LOWER ARM

. Jack up the lower arm and disconnect the strut
Remove the bolt holding the strut bar to the lower arm, |
and disconnect the strut bar. :

INSTALLATION OF STRUT BAR

1. ADJUST STAKED NUT

Check that the distance between the staked nut and center .;
369.1 mm ——y of the bolt hole is 369.1 mm (14.531 in.). Adjust staked |

bl nut as necessary.
flimEpmnr O

NOTE: Do not move staked nut unless required.

2. CONNECT STRUT BAR TO LOWER ARM

Connect the strut bar to the lower arm with a bolt. Torque |
the bolt.

Torque: 670 kg-cm {48 ft-Ib, 66 N.m)

3. CONNECT STRUT BAR TO BRACKET

Connect the strut bar to the bracket with a nut. Torque ©
the nut. '

Torgue: 1,050 kg-cm (76 ft-Ib, 103 N.m)

4. CHECK FRONT WHEEL ALIGNMENT AND SIDE SLIP
{See page FA-3) '
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Stabilizer Bar
{See page FA-14)

REMOVAL OF STABILIZER BAR

REMOVE ENGINE UNDER COVER
DISCONNECT STABILIZER BAR FROM LOWER ARMS

REMOVE BOTH STABILIZER BAR BRACKETS FROM
STRUT BAR BRACKETS

REMOVE STRUT BAR WITH STRUT BAR BRACKET
ON ONE SIDE

(a} Remove the two nuts, and disconnect the strut bar
from the lower arm.

(b} Remove the four strut bar bracket bolts.

REMOVE STABILIZER BAR

Pull out the stabilizer bar through the strut bar bracket
hole.

INSTALLATION OF STABILIZER BAR
1.

INSERT STABILIZER BAR THROUGH STRUT BAR
BRACKET HOLE

INSTALL STRUT BAR BRACKET

Install the strut bar bracket and torque the bolts.

Torque: 475 kg-cm (34 ft-lb, 47 N-m)

INSTALL STRUT BAR TO LOWER ARM
Install the strut bar and torque the nuts.
Torque: 670 kg-cm (48 ft-lb, 66 N.m)

INSTALL STABILIZER BAR ON BRACKETS

Place the stabilizer bar in position and install both
stabilizer bushings and brackets on the strut bar brackets.
Tarque the bolts,

Torque: 130 kg-cm (9 ft-lb, 13 N-m)

CONNECT STABILIZER BAR TO LOWER ARMS

Connect the stabilizer bar on both sides to the lower arms
with bolts, cushions and nuts as shown. Torque the nuts.

Torque: 180 kg-cm (13 ft-lb, 18 N.m)
INSTALL ENGINE UNDER COVER

CHECK FRONT WHEEL ALIGNMENT
(See page FA-3)
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REAR AXLE AND SUSPENSION —

Troubleshooting

TROUBLESHOOTING

Problam

Fossible cause Remedy Page
Qil leak at rear axle Oil seals worn or damaged Replace oil seal RA-5
Bearing retainer loose Replace retainer
Rear axle housing cracked Repair as necessary
Qil leak at pinion shaft | Oil level too high or wrong grade Drain and replace oil
Qil seal worn or damaged Replace oil seal RA-19
Companion flange loose or damaged Tighten or replace flanga RA-19
Oil leak at side Oil level too high or wrong grade Drain and replace oil
gear shaft Oil seal worn or damaged Replace oil seal RA-18
Side gear shaft loose or damaged Twghten or replace shaft RA-18
Moises in rear axle Oil level low or wrong grade Drain and replace oil
Excessive backlash batween pinion and Check backlash RA-23
ring or side gear
Ring, pinion or side gears worn or chipped| Inspect gears RA-24
Pinion shaft bearing worn Replace bearing RA-26
Axle shaft bearing worn Replace bearing RA-E
Differantial bearing loose or worn Tighten or replace bearings RA-26
Bottoming Vehicle overloaded Check loading
Shock absorber worn out Replace shock absorber RA-45
Springs weak Replace spring RA-45
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2401 A ALTEE.

LETEE

REAR WHEEL ALIGNMENT

1I

MAKE FOLLOWING CHECKS AND CORRECT ANY
PROBLEMS

(a) Check the tires for wear and proper inflation.

Cold tire inflation pressure: kafem? (psi, kPa)
Tire Front Rear
225/860 HR 14 1.9 {27,186) 1.9 (27,186)

{b} Check the rear wheel bearings for looseness,
{c} Check wheel runout.

Lateral runout:  Less than 1,0 mm (0.039 in.)
{d} Check the rear suspension for looseness.

{e} Check that the rear absorbers work properly by the
standard bounce test.

MEASURE VEHICLE HEIGHT

Vehicle height mm {in.}
Tire Front [A) Rear (B)
223.0 263.0
226/60 HR 14 (8.780) (10.354)

If height of the vehicle is not as specified, try to level the
vehicle by shaking it down. If the height of the vehicle is
still not correct, check for bad springs and worn or loose
suspension parts.

INSTALL WHEEL ALIGNMENT EQUIPMENT

Follow the specific instructions of the equipment manu-
facturer.

INSPECT CAMBER
Inspect the camber with a wheel alignment tester,

Inspection standard: =10" = 4%’
Adjustment standard: —10" = 30°
Left-right error 20°

If camber is out of tolerance, inspect and replace damaged
Or WOFn rear suspension parts.
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MADISS

Front 4= mp Rear

ey,

Ay 58

Front 4m mp Rear

—_— 'F"__Lﬁr/u:‘ h\i‘—""_

Center Line —

RAG 58

ADJUST TOE-IN

{al Measure the distance between each disc wheel and
the differential carrier cover bolt of the 3u5perumn'_
member and confirm that both are the same,

(b} If the distances are not the same but within Emn'
{0.20 in.), adjust with the toe-in adjusting bolt. '

{c] Move the vehicle forward a few meters with the front
wheels in the straight-ahead position on a levet place, ]

(d} Mark on each center of rear tread and measure the
distance between marks of the right and left tires.

(e} Advance the vehicle till the marks on the rear sidesof
the tires come to the measuring heights of the gaug
on the front sides.

MOTE: Toe-in should be measured at the same point og
the tire and at the same leveal,

T

Inspection standard Adjustment standard

. D£2mm | 01 mm
Tawin (0+008in) | (04 0.04 in.}

(f) It not within specification, turn the left and right
adjusting bolts an equal amount to adjust.

MNOTE: The toe-in will change about 1 mm (0.04 in.) with
each graduation of the cam (one side).

{a) Tighten the bolts after adjustment the toe-in.
Torque: 1,325 kg-cm (96 ft-lb, 130 N.m)

INSPECT SIDE SLIP WITH SIDE SLIP TESTER

Side slip limit: Less than 3.0 mm per meter
{0.118 in. per 3.3 ft)

If the side slip exceeds this limit, the toe-in or camber may
not be correct,
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RA-5

IRS TYPE REAR AXLE SHAFT
COMPONENTS

T00 151, 69]

& Sespige RAD |
Washer

$ Non-reusable part

Rear Axle Shaft Flange

Drive Shaft

Plate Washer

Inner Bearing

' [kgom {ftib, Mmi] : Specified torque

Rear Axle Shaft Flange

\"Innur Qil Seal
Inside Bearing Outer Race

Rear Brake

Dise Rotor

& Spacer
Cuter Bearing
& Outer Oil Seal

Rear Axle Shaft

Outside Bearing Outer Race

Y 1.
q |
"1"&;.
et
LA 3.

REMOVAL OF REAR AXLE SHAFT

REMOVE REAR WHEEL

DISCONNECT DRIVE SHAFT
NOTE: Disconnect the rear axle shaft side only.

REMOVE REAR BRAKE
Remove the brake caliper and disc rotor.
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4.

REMOVE AXLE FLANGE NUT

{a} Using a hammer and chisel, loosen the staked partof
the nut,

(b} Remove the nut and washer.
NOTE: Be sure to remove the washer from the axle shaf

If not, the axle flange cannot be removed with SST in the
next step.

S5T 09557-22022

REMOVE AXLE FLANGE
Using SST, disconnect the axle flange and the washer.
SST 09557-22022

NOTE: Be careful not to lose the plate washer on the il
of the flange bearing side.

REMOVE REAR AXLE SHAFT AND SPACER

Using SST, pull out the rear axle shaft with the oil seal ;
outer bearing,

S5T 09520-00031

REMOVE INNER OIL SEAL AND BEARING

{a) Using SST, pull out the inner oil seal from rear axk
housing.

SST 08308-00010
(b} Remove the inner bearing.

REMOVE INSIDE BEARING OUTER RACE

(a) Using a brass bar, remove the bearing outer race '.
the rear axle housing. ]

{b) If necessary, replace the outer race.
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Rafa24

ga.

10.

REMOVE OUTSIDE BEARING OUTER RACE

Using a brass bar, remove the axle shaft outer bearing race
from the axle housing.

REMOVE OUTSIDE BEARING AND OIL SEAL

{a} Using a chisel, open a clearance between the hub and
bearing.

CAUTION: Be careful not to damage the bearing or
shaft,

(b} Using SST, remove the outer bearing from the rear
axle shaft,

SS5T 09950-00020 and 09950-00030
lc} Remove the oil seal from axle shaft.

INSPECTION AND REPLACEMENT OF REAR
AXLE SHAFT COMPONENTS

1.

INSPECT REAR AXLE SHAFT AND FLANGE FOR
WEAR, DAMAGE OR RUNOUT

Maximum flange runout: 0.1 mm (0.004 in.)

If the rear axle flange is damaged or worn, or if runout is
greater than maximum, replace the rear axle shaft.

CLEAN AND INSPECT BEARINGS AND RACES

(a) Clean with solvent and dry with low-pressure com-
pressed air.

(b} Inspect inner and outer bearings and races for wear
or damage.

If a bearing or race requires replacement, it must be re-
placed as a set with the appropriate bearing or race.
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3.

4.

PACK BEARINGS WITH MP GREASE NO. 2
® Use a pressure bearing lubricator if available.
OR

® Place bearings in a handful of grease. Force grease into
the bearing until completely filled.

INSTALL INSIDE BEARING OUTER RACE

{a} Using SST, install the bearing inside outer race in the
rear axle housing.

S5T 09550-22011 {08550-00020, 09550-00040)
(b} Install the bearing.

INSTALL NEW INNER OIL SEAL

{al Using SST, drive in a new oil seal to a depth of 31
mm (1.22 in.).

S5T 09550-22011 (09550-00020, 09550-00040)
(bl  Apply MP grease No. 2 to the oil seal lip.

INSTALL OUTSIDE BEARING OUTER RACE

Using 55T, install the bearing outside outer race in the
rear axle housing.

SST 09550-22011 (09550-00020, 09550-00050)

PACK INSIDE OF REAR AXLE HOUSING WITH MP
GREASE NO. 2

COAT OUTSIDE OF NEW SPACER WITH MP GREASE
NO. 2

INSTALL NEW SPACER INTO HUB
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10. INSTALL NEW OUTER BEARING AND NEW QUTER

OIL SEAL
{a} Install the bearing.

(b} Using SST, drive in a new oil seal to a depth of 6.0
mm (0.236 in.}.

S5T 09950-22011 (09550-00020, 09550-00050)
{c)  Apply MP grease No. 2 to the oil seal lip.

INSTALLATION OF REAR AXLE SHAFT
(See page RA-5)

1.

INSTALL REAR AXLE SHAFT AND FLANGE
{al Install the rear axle shaft into the housing.
(bl Install the flange with plate washer.

NOTE: Before assembly, apply a thin coat of grease to
the flange.

{c)  When installing the axle shaft and flange, use 55T and
tighten to the point where the flange and shaft de-
flector tip are aligned.

SST 09557-22022
NOTE: Do not allow grease to get on the shaft threads.

ADJUST PRELOAD
{a} Install the new axle shaft flange nut.

(b) Using a bar to hold the shaft, tighten and torque the
nut.

Torque: 400 kg-cm (29 ft-Ib, 39 N-m)
NOTE: Check that the rear axle shaft has axial play.
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e} Revolve the shaft back and forth to snug it down

{d} Measure the rotation torque (initial resistance) ]
while turning the side gear shaft.

(e} Torque the nuts.
Torque: 800 kg-cm (58 ft-lb, 78 N-m)

{(f}  Using a torgue wrench, check the preload rotation.

Preload (rotation):  Add initial resistance torque
1 — 4 kg-em (0.9 — 3.5 in.-lb, 0.1 — 0.4 N.m)

NOTE: Turn the flange one turn per 6 seconds and
measure the preload. i

If preload is less than specification, retighten the nut
5 — 10° at a time until the specified preload is reached, '

Maximum torque: 2,000 kg-cm (145 ft-Ib, 196 N.m)

IF THERE IS EXCESS PRELOAD, CORRECT IN
FOLLOWING PROCEDURE

{a) Remove the axle flange.

{b} Remowve the rear axle shaft and spacer.
{c} Remove the outside bearing and oil seal.
{d) Install the outer bearing and oil seal.

(e} Install the rear axle shaft, new bearing spacer and
flange.
{f} Readjust preload.
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RA-11

STAKE NUT WITH PUNCH
INSTALL REAR BRAKE

CONNECT DRIVE SHAFT
Torque: 700 kg-cm (51 ft-Ib, 69 MN-m)

INSTALL REAR WHEEL
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REAR DRIVE SHAFT
COMPONENTS

Inboard Joint  Quthoard Joint

Inboard Joint Inboard Boot

?g?

End Cover  Snap Ring @Clamp  4Clamp

Shaft

Outboard Joint
Inner Race with Ball

Snap Ring

Outboard Bearing
sard Boo \ Outer Race
Lkg-em {ft-lb, N-m)| : Specified torque 1

# MNon-reusable part & Clamp #Clamp Snap Ring

REMOVAL OF REAR DRIVE SHAFT
REMOVE DRIVE SHAFT
NOTE: Be careful not to damage the boots.

{a} Disconnect the drive shaft from the differential.
{b) Disconnect the drive shaft from the axle shaft.
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DISASSEMBLY OF REAR DRIVE SHAFT

R N 1. CHECK BOOT AND CLAMP

{al Check to see that the outboard joint slides smoothly
in the thrust direction,
Check to see that there is no remarkable play in the
radial direction of the outboard joint.

o bl Check to see that there is no remarkable play in the
Qutboard  ~+4  * " jnboard radial direction of the inboard joint.

TARED

! 2, DISASSEMBLE FOUR BOOT CLAMPS OF
OUTBOARD AND INBOARD JOINTS

NOTE: Slide the clamp toward the drive shaft and
remove it.

3. SLIDE BOOTS AT CENTER OF SHAFT

ZEE

4. REMOVE OUTBOARD JOINT OUTER RACE
{al Remowve the snap ring.

(bl Place matchmarks on the outer race and drive shaft,
NOTE: Do not use a punch,

{c} Remove the outer race to the drive shaft.

NOTE: If the end cover is damaged or worn, replace it.

2. REMOVE OUTBOARD JOINT INNER RACE

(@) Using a plastic hammer, remove the balls by lightly
tapping on the outer circumference of the cage in the
shaft axial direction.

bl Lower the cage to the inboard side.

Fansy
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{e}  Using snap ring pliers, remove the snap ring.

(d) Using SST and a press, remove the outboard joinl
inner race from the drnive shaft.

SST 09726-10010 (09726-00030)

(e} Using snap ring pliers, remove the snap ring.

6. REMOVE OUTBOARD AND INBOARD JOINT BOOTS |

7. DISASSEMBLE INBOARD JOINT

(a) Using a screwdriver, remove the end plate from the
inboard joint. '

ib) Place matchmarks on the inboard joint and driw
shaft.

(e} Using snap ring pliers, remove the snap ring,

{d} Using S5T and a press, remove the inboard joint
from the drive shaft.

S5T 09726-10010 (09726-00030)




REAR AXLE AND SUSPENSION — Rear Drive Shaft

RA-15

Ran0L3

FaHE

Inboard .',

AR

INSPECTION OF REAR DRIVE SHAFT
COMPONENTS

1. AFTER REMOVAL CHECK BOOTS FOR DAMAGE
2. CLEAN ALL PARTS

3. CHECK ALL PARTS FOR CRACKS, WEAR OR
DAMAGE AND REPLACE AS NECESSARY

ASSEMBLY OF REAR DRIVE SHAFT
(See page RA-12)

1. ASSEMBLE NEW CLAMPS ONTO DRIVE SHAFT

2. ASSEMBLE BOOT ONTO DRIVE SHAFT

CAUTION: Wrap the shaft serrations with vinyl tape so
as to prevent damage to the boot.

{a) Place the outboard and inboard boots and new
clamps on the shaft,

(b} Install a new snap ring.

3. INSTALL OUTBOARD JOINT INNER RACE

{a} Flace the cage onto shaft.

NOTE: The larger diameter end should face toward the
outboard side,
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RAGRY BATIE

RAOI0E ekl

seal Packing

/]

f

Grease

RADOT)

(b) Align the matchmarks and, using a press and socke
wrench, install the inner race onto the shaft.

(¢} Using snap ring pliers, install the snap ring.

id) Lightly tap in the balls with a plastic hammer.

NOTE: Coat the inner race, the cage and balls with th
grease supplied in the boot kit.

ASSEMBLE INBOARD JOINT
{a) Align the matchmarks placed before assembly.

(b} Using a press and socket wrench, inboard joint ontg
drive shaft.

{c} Using snap ring pliers, install new snap ring.

(d) Pack 60g (0.13 |b) of grease into the flange side.
NOTE: Use the grease supplied in the kit

(e) Apply seal packing THREE BOND 1344 (08833
00080) or LOCKTITE No. 242 around inboard side
of the end plate.

{f} Install it to the inboard joint.
NOTE: Install the end plate by tapping around it.

APPLY GREASE OUTBOARD AND INBOARD
NOTE: Use the grease supplied in the boot kit.
{a) Apply grease into the outer race and boot.

Outer race: Pack in 60g (0.13 Ib} of grease
Outboard boot: Pack in 80g (0.13 Ib) of grease
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snap Ring

RAGIEY

a)

Greass —

4165 —418.5 mm

A a4

{b) Install the snap ring to the cuter race.

(e} Apply grease into the inboard joint.
Inboard joint: Pack in 60g (0.13 Ib) of grease
Inboard boot: Pack in 60g (0.13 Ib) of grease
NOTE: Use the grease supplied in the boot kit,

6. ASSEMBLY BOOT CLAMPS

{al Clamp the boots in a position permitting the follow-
ing shaft dimension,

Shaft dimension: 416.5 — 419.5 mm
(16.398 — 16.516 in.)

(b} Lock the clamps.
NOTE: Position the lock between the flange bolt holes.

le}  Turn both joints and stretch the boot to check that it
does not deform.

INSTALLATION OF REAR DRIVE SHAFT
(See page RA-12)
INSTALL DRIVE SHAFT

{a) Install the drive shaft with the narrow distance
between the flange and boot band at the differential
side.

NOTE: Be careful not to damage the boot when installing
it to the vehicle.

(b} Torgue the nuts,
Torgue: 700 kg-cm (51 ft-lb, 89 N-m)



RA-18 REAR AXLE AND SUSPENSION — IRS Type Differential

IRS TYPE DIFFERENTIAL

ON-VEHICLE REPLACEMENT OF SIDE GEAR
SHAFT OIL SEAL

Carrier Cover

{Gar:et

Snap Fliﬁg )
[kg-cm {fi-lb, N-ml] : Specified torque Side Gear Shaft
& Non-reusable part Drive Shaft

1. DRAIN OUT DIFFERENTIAL OIL
DISCONNECT DRIVE SHAFT FROM DIFFERENTIAL
REMOVE CARRIER COVER

-

REMOVE SIDE GEAR SHAFT (See step 2 on page RA-Z3)

moR woN

REMOVE SIDE GEAR SHAFT OIL SEAL
(See step 3 on page RA-23)

6. INSTALL SIDE GEAR SHAFT OIL SEAL
{See step 16 on page RA-35)

7. INSTALL SIDE GEAR SHAFT
(See step 17 on page RA-36)

8. MEASURE SIDE GEAR SHAFT RUNOUT
(See step 18 on page RA-36)

9. INSTALL CARRIER COVER (See step 19 on page RA-3|
10. CONMNECT DRIVE SHAFT (See step 4 on page RA-36)

11. INSTALL DRAIN PLUG AND FILL DIFFERENTIAL
WITH GEAR OIL

Hypoid gear oil:  w/LSD use LSD oil only
SAE 90 above — 18°C (0°F)

m SAE BOW or 80W — 90

L~ at temperature below — 18°C (0°F)
' Capacity: 1.2 liters (1.3 US qts, 1.1 Imp. gts)

Install a filler plug.

ZB13T
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REPLACEMENT OF FRONT OIL SEAL
COMPONENTS

Companion Flange

#| Seepege RA-34 |

& 0il Seal
Qil Slinger

Front Bearing

A&DEIS

REMOVE DIFFERENTIAL (See page RA-20)

REMOVE COMPANION FLANGE

(See step 10 on page RA-24)

REMOVE OIL SEAL

{a} Using SST, remove the oil seal from the housing.
S5T 09308-10010

(b} Remove the oil slinger.

REMOVE FRONT BEARING AND BEARING SPACER
{See step 12 on page RA-25)

INSTALL NEW BEARING SPACER AND FRONT
BEARING

(a) Install a new bearing spacer on the shaft.

{b} Install the front bearing on the shaft.

INSTALL OIL SLINGER AND NEW OIL SEAL
{al Install the oil slinger facing as shown.

(b} Using SST, drive in a new oil seal,

SST 09316-60010

Qil seal drive in depth: 1.5 mm (0.059 in.)

{c} Apply MP grease to the oil seal lip.
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7. INSTALL COMPANION FLANGE
(See step 12 on page RA-34)

8. CHECK FRONT BEARING PRELOAD
{See step 13 on page RA-35)

9. CHECK DEVIATION OF COMPANION FLANGE
(See step 14 on page RA-35)

10. STAKE DRIVE PINION NUT
11. INSTALL DIFFERENTIAL (See page RA-36)

REMOVAL OF DIFFERENTIAL

B850 (61, B3)

@ 850 (61, B3) |

Differential Support
Member Mo, 2

Differential Support
Member Mo. 1

410 {30, 400

Eg-ﬂm“‘flml : Specified torque

# MNon-reusable part

WAL

1. REMOVE DRAIN PLUG AND DRAIN DIFFERENTIAL
OIL

2. DISCONNECT REAR DRIVE SHAFT

3. DISCONNECT PROPELLER SHAFT FLANGE FROM
COMPANION FLANGE

4. REMOVE DIFFERENTIAL SUPPORT MEMBER NO.1
MOUNTING BOLT (See page RA-53)

a3y
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5. REMOVE DIFFERENTIAL

(a) Jack up differential and remove the carrier bolts,

(b} Lower the differential carrier with a jack.

NOTE: When lowering the carrier, be careful that the
differential does not separate.
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COMPONENTS
Thrust Washer # Lock Plate
straight Pin

Finion Gear

Pinion Shaft
Plate Washer
Side Bearing
Thrust Washer
Side Gear ;

e @
@M >
Covyer
Differantial Case

Drive Pinion
Plate Washer
Rear Bearing
# 0l Seal

@[ _See page RA-34 |

Front Bearing

& Spacer

Ol Slinger

Companion Flange

| kg-em {ft-lb, N-m}] : Specified torgue
& Non-reusable part

Ring Gear Side Bearing Cap

DiffmntiTl Carrier & Gasket

& il Seal

Side Gear Shaft
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DISASSEMBLY OF DIFFERENTIAL

1. REMOVE DIFFERENTIAL CARRIER COVER
Remove the eight bolts, cover and gasket,

2. REMOVE SIDE GEAR SHAFT

Using S5T, remove the side gear shaft from the differential
carrier.

S5T 09520-22011

55T

3. REMOVE SIDE GEAR SHAFT OIL SEAL
Using SST, remove the oil seal.
SST 09308-00010

4. CHECK RING GEAR RUNOUT

If the runout is greater than maximum, install a new ring
gear.

Maximum runout: 0,07 mm (0.0028 in,)

5. CHECK RING GEAR BACKLASH

If the backlash is not within specification, adjust the side
bearing preload or repair as necessary. {See page RA-32)

Backlash: 0.13 — 0.18 mm (0.0051 — 0.0071 in.)

AT
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REAR AXLE AND SUSPENSION — IRS Type Differential

10.

CHECK SIDE GEAR BACKLASH

Measure the side gear backlash while holding one pinion
gear toward the case.

Standard backlash: 0.05 — 0.20 mm
{0,0020 — 0.0079 in.)

If the backlash is out of specification, install the correct ::

:

thrust washer. (See step 6 on page RA-27)

CHECK TOOTH CONTACT (See page RA-33)

MEASURE DRIVE PFINION PRELOAD

Using a torque wrench, measure the preload of the backlah

between the drive pinion and ring gear.
Preload (starting): 6 — 10 kg-cm

(5.2 — 8.7 in.-lb, 0.6 — 1.0 N-m)
CHECK TOTAL PRELOAD

LIsing a torque wrench, measure the total preload.

Total preload: In addition to drive pinion preload
4 — 6kg-cm (3.5 - 5.2 in.-lb, 0.4 — 0.6 N.m)

REMOVE COMPANION FLANGE

{a} Using a hammer and chisel, loosen the staked part of
the nut,

{b) Using SST to hold the flange, remove the nut.
SST 09330-00021
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1.

12,

13.

{e) Using S5T, remove the companion flange.
S5T 09567-22022

REMOVE OIL SEAL AND OIL SLINGER

{a} Using S5T, remove the oil seal from the housing.
SST 09308-10010

(b} Remove the oil slinger.

REMOVE FRONT BEARING AND BEARING SPACER

(a) !.Jsing SST, remove the front bearing from the hous-
ing.

S5T 095666-30010

{b) Remove the bearing spacer.

If the front bearing is damaged or womn, replace the bear-
ing.

REMOVE DIFFERENTIAL CASE AND RING GEAR

{a) Place matchmarks on the bearing cap and differen-
tial carrier.

(b} Remove the two bearing caps.

{c} Remove the two side bearing preload adjusting plate
washers with 55T,

SST 09504-22010

NOTE: Measure the adjusting plate washer and note the
thickness.
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55T

B0

14.

{d} Remove the differential case bearing outer race from
the carrier.

NOTE: Tag the bearing outer races to show the Im:atmn :
for reassembly. .

REMOVE DRIVE PINION FROM DIFFERENTIAL
CARRIER

INSPECTION AND REPLACEMENT OF
DIFFERENTIAL

1.

REPLACE DRIVE PINION REAR BEARING

{al Using SST and a press, pull out the rear bearing irm
the drive pinion.

55T 09950-00020

NOTE: If the drive pinion or ring gear are damaged
replace them as a set. :

{b) Install the washer on the drive pinion with the r.:ham—
fered end facing the pinion gear.

{c] Using SST and a press, press the reused washer mi
rear bearing onto the drive pinion, 5

55T 08506-30011

REFLACE DRIVE PINION FRONT AND REAR
BEARING OUTER RACE

{a) Using a hammer and brass bar, drive out the Outer
race, ;

{b) Using SST, drive in a new outer race,

S5T 09608-35014
(09608-06020, 09608-06110, 09608-06120)

'FJIEEIED\I'E SIDE BEARINGS FROM DIFFERENTIAL

Using SST, pull the side bearing from the differential cas,
S5T 09950-20016 '
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BT

BADTY

4,

REMOVE RING GEAR

{a) Remove the ring gear set bolts and lock plates,

(b} Place matchmarks on the ring gear and differential
case,

(e} Using a plastic or copper hammer, tap on the ring
gear to separate it from the differential case.

DISASSEMBLE DIFFERENTIAL CASE

Using a hammer and punch, drive out the straight pin.
Remove the pinion shaft, two pinion gears, two side gears
and two thrust washers.

ASSEMBLE DIFFERENTIAL CASE

{a) Install correct thrust washer and side gears.
Select thrust washers from the table below that will
ensure the backlash is within specification. Try to
select washers of the same thickness for both sides.

Standard backlash: 0.05 — 0.20 mm
{0.0020 — 0.0079 in.)

Thrust washer thickness mm {in.)
Thickness
0.96 — 1.04 10,0378 - 0.0409)
1.06 - 1.14 (0.0417 — 0.0449)
1.16 = 1.24 {0.0457 — 0.0488)
1.26 - 1.34 (0.0496 — 0.0528)
Install thrust washers and side gears in the differential

case,

(b] Check the side gear backlash.

Measure the side gear backlash while holding one
pinion gear toward the case.

Standard backlash: 0.056 — 0.20 mm
(0.0020 — 0.0079 in.)

If the backlash is not within specification, install a thrust
washer of different thickness.
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B40TE

(e} Install straight pin.

* Using a hammer and punch, drive the straight pa
through the case and hole in the pinion shaft.

* Stake the pin and differential case.

INSTALL NEW SIDE BEARING

Using 53T and a press, drive a new side bearing into the
differential case. '

55T 08550-10012
(09252-10010, 09557-10010, 09558-10010)

INSTALL RING GEAR ON DIFFERENTIAL CASE :
(a} Clean the contact surface of the differential cag

(b} Heat the ring gear to about 100°C (212°F) in anel &
bath, :
{c) Clean the contact surface of the ring gear with clean &
ing solvent.

(dl Then quickly install the ring gear on the differentis
Cdse, :

(e} Align the marks on the ring gear and differential ca

CAUTION: Do not heat the ring gear more than 110°C _

(230° F).

(f}  Coat the ring gear set bolts with gear oil. _

g} Install the lock plates and set bolts. Tighten the s
bolts uniformly, a little at a time. Torque the bolt

Torgue: 985 kg-cm (71 ft-lb, 97 N-m)

(h) Using a hammer and drift punch, stake the lock
plates.

NOTE: Stake one claw flush with the flat surface of the
nut. For the claw contacting the protruding portion of the
nut, stake only the half on the tightening side.
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{i} Check the ring gear runout.
Maximum runout: 0.07 mm (0.0028 in.)

Install the differential case onto the carrier and
tighten the adjusting nut just to where there is no
play in the bearing.

Ba0E

ASSEMBLY OF DIFFERENTIAL
(See page RA-22)
Front Bearing 1. TEMPORARILY ADJUST DRIVE PINION PRELOAD

{a}) Install the following parts.
. & Drive pinion
# Front bearing

NOTE: Assemble the spacer, oil slinger and oil seal after
adjusting the gear contact pattern.

(b} Install the companion flange with SST.
Coat the threads of the nut with MP grease.
SST 09657-22022

le) Adjust the drive pinion preload by tightening the
companion flange nut,

Using S5T to hold the flange, tighten the nut.
SST 09330-00021

CAUTION: As there is no spacer, tighten a little at a
time, being careful not to overtighten it.

(d) Using a torque wrench, measure the preload.

Preload:
New bearing 12 — 19 kg-cm
(10.4 — 16.5 in.-Ib, 1.2 = 1.9 N-m)
Reused bearing 6 — 10 kg-cm
(5.2 — 8.7 in.-lb, 0.6 — 1.0 N-m)
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2. INSTALL DIFFERENTIAL CASE IN CARRIER

{a) Place the bearing outer races on their respective
ings. Make sure the left and right outer races are
interchanged.

(b} Install the differential case in the carrier.

3. ADJUST RING GEAR BACKLASH

{a) Install only the plate washer on the ring gear h:h,
side, 3

MOTE: Insure that the ring gear has a backlash,

(b} Snug down the washer and bearing by tappmgmml ]
ring gear with a plastic hammer, 3

(e} Held the side bearing boss on the teeth surface nfihu‘-
ring gear and measure the backlash.

Backlash (reference): 0.10 mm (0.0039 in.)

(d) Select a ring gear back plate washer using the back-
lash as reference. {See page RA-32) ]



REAR AXLE AND SUSPENSION — IRS Type Differential RA31T

(e} Select a ring gear teeth side washer of a thickness
which eliminates any clearance between the outer
race and case.

{f} Remove the plate washers and differential case.

{g) Install the plate washer into the lower part of the
carrier,

Sicle Washer (h} Place the other plate washer onto the differential
case together with the outer race, and install the dif-
ferential case with the outer race into the carrier,

(i} WUsing a plastic hammer, snug down the washer and
bearing by tapping the ring gear.

{jl Using a dial indicator, measure the ring gear backlash,
Backlash: 0.13 — 0.18 mm (0.0051 = 0.0071 in.)
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Side Washer

Side ./,-/‘_}"J

Washer -

EADTEH RAD

Side Washer
FAOORE

o

(k) If not within specification, adjust by either increasing
or decreasing the number of washers on both sides by
an equal amount.

NOTE: There should be no clearance between the plag

washer and casa, :

Insure that there is ring gear backlash.

ADJUST SIDE BEARING PRELOAD

(a} After adjustment with the backlash as reference.
remove the ring gear teeth plate washer and measure
the thickness.

(b} Install a new washer of 0.06 — 0.09 mm (0.0024-
0.0035 in.) thicker than the washer removed.

MOTE: Select a washer which can be pressed in 2/3 o
the way by finger.
(c] Using a plastic hammer, tap in the side washer,

(d) Recheck the ring gear backlash.
Backlash: 0.13 — 0.18 mm (0.0051 — 0.0071 in.)

{e) If not within standard, adjust by either increasinga

decreasing the washers on both sides by equal amount.
NOTE: The backlash will change about 0.02 mm {0.0008
in.} with 0.03 mm (0.0012 in.} alteration of the sid
washer. ]

Washer thickness man fi

Thickness Thickness
2.57 — 2.58 (0.1012 = 0.1020) 293 - 295(0.1154 — 0.1181) |
280 — 2,62 0.1024 — 0.1031) 296 — 298 10,1185 = 0.1173 |
263 = 2.85 (0.1035 — 0.1043) 288 — 3,01 (09177 - 0.1188 |
266 — 288 10,1047 — 0, 1055} 3.02 — 3.04 (0.1189 = 0.1197 |
269 — 2.71 (0.1059 — 0. 1067} 305 — 3.07 {0.1201 — 0.12080 |
2.72 = 2.74 (0.1071 - 0.1078) 308 = 3.10 10,1213 - 0.12200 |
2.75 — 2.77 (0.1083 — 0.1091) 341 - 313 (01224 - 0.1238 |
2,78 ~ 2,80 (D.1094 — 0.1102} 3.4 - 316 (0.1236 — 0.1244) |
2,81 — 2,83 (0.1106 — 0,1114) 317 = 3.19 [0.1248 — 0,175 |
ﬂ;-gﬁm::g—g-::ﬁ: 3.20 - 3.22 (0.9280 — 0158 |
87 =2, . - Q. 3.23 - 3.25 (01272 = 0. !
2.90 — 292 (0.1142 — 0.1150) -l
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5. INSTALL SIDE BEARING CAPS
Align the marks on the cap and carrier.
Torque: B00 kg-cm (58 ft-lb, 78 N-m)

6. MEASURE TOTAL PRELOAD
Using a torque wrench, measure the total preload.

Total preload: In addition to drive pinion preload
4 — 6 kg-cm (3.5 — 5.2 in.-Ib, 0.4 — 0.6 N.m}

7. INSPECT TOOTH CONTACT BETWEEN RING GEAR
AND DRIVE PINION

(a) Coat 3 or 4 teeth at three different positions on the
ring gear with red lead,

(b} Hold the companion flange firmly and rotate the ring
gear in both directions,

{e) Inspect the tooth pattern.

AADRE

Select an adjusting shim that will bring the drive
pinion closer to the ring gear.

Proper Contact

Toe Contact

Flank Contact

Select an adjusting shim that will shift the drive
pinion away from the ring gear. —
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10.

11.

12.

If the teeth are not contacting properly, usethe following
chart to select a proper washer for correction.

Washer thickness mim find
Thickness Thickness |:
2.24 (D.0882) 2.51 (0.0988)
2.27 10.0894) 2.54 (0.1000)
2.30 (0.0906) 2.57 (0.1012)
2.33 {0.0917) 2.60 (0.1024)
2.36 10.0929) 2.63 (0,1035)
2.39 (0.0941) 2.66 {0.1047)
2,42 (0.0953) 2.69 {0.1059)
2.45 (0.0965) 2.72 (0.1071)
248 (0.0876)

REMOVE COMPANION FLANGE
{See step 10 on page RA-24)

REMOVE FRONT BEARING AND BEARING SPACER
{See step 12 on page RA-25) :

INSTALL NEW BEARING SPACER AND FRONT
BEARING

{a) Install a new bearing spacer on the shaft.
{b) Install the front bearing on the shaft.

INSTALL OIL SLINGER AND NEW OIL SEAL
{a) Install the il slinger facing as shown.

{b) Using 55T, drive in a new oil seal.

SST 09316-60010

Oil seal drive in depth: 1.5 mm (0.059 in.)

(e}  Apply MP grease to the oil seal lip.

INSTALL COMPANION FLANGE
{a) Using SST, install the companion flange on the shaft.
SST 095567-22022

{b) Coat the threads of a new nut with MP grease.
{c} Using SST to hold the flange, tighten the nut.
SST 09330-00021

Torque: 1,100 kg-cm (80 ft-lb, 108 N-m)
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SsT

RASHOT

13. CHECK FRONT BEARING PRELOAD

14.

15.

16.

Using a torque wrench, measure the preload of the backlash
between the drive pinion and ring gear.

Preload:
New bearing 12 — 19 kg-cm
{10.4 — 16.5 in.-lb, 1.2 — 1.9 N-m)
Reused bearing 6 — 10 kg-cm
(6.2 — 8.7 in.-lb, 0.6 — 1.0 N-m)
(a} If preload is greater than specification, replace the
bearing spacer.

(b) If the preload is less than specification, retighten the
nut 130 kg-cm (9 ft-lb, 13 N.m) at a time until the
specified preload is reached,

If the maximum torque is exceeded while retightening the
nut, replace the bearing spacer and repeat the preload pro-
cedure. Do not back off the pinion nut to reduce the
preload,

Maximum torque: 2,400 kg-cm (174 ft-Ib, 235 N.m)

CHECK RUNOUT OF COMPANION FLANGE

Using a dial indicator, measure the lateral and radial
runout of the companion flange.

If the runout is greater than the maximum, inspect the
bearings.

Maximum lateral runout:  0.10 mm (0.0039 in.)
Maximum radial runout:  0.10 mm (0.0039 in.)

STAKE DRIVE PINION NUT

INSTALL SIDE GEAR SHAFT OIL SEAL
(a) Coat the oil seal lip with MP grease No. 2.

(b} Using 55T, drive in the oil seal until it is flush with
the carrier end surface.

SST 09550-22011 (09550-00020 and 09550-00030)
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RS Typﬂiﬁerential

17. INSTALL SIDE GEAR SHAFT
{a) Before installing the shaft, replace the snap ring.

(b) Using a plastic hammer, drive in the side gear shaff

until it contacts the pinion shaft.
NOTE: As the LSD cannot be checked visually, chect
that the shaft is fully inserted by confirming the sound it
makes when it is tapped. '

18. MEASURE SIDE GEAR SHAFT RUNOUT
Maximum runout: 0.20 mm (0.0079 in.) ]
If the runout is greater than the maximum, replace the sié
gear shaft, :

19. INSTALL DIFFERENTIAL CARRIER COVER

INSTALLATION OF DIFFERENTIAL
(See page RA-20)

1. INSTALL DIFFERENTIAL

Support the differential with a jack and install the carr 1
bolt.

Torque: 850 kg-cm (61 ft-Ib, 83 N-m)

2. INSTALL DIFFERENTIAL SUPPORT MEMBER
MOUNTING BOLT NO. 1 (See page RA-55)

Torque: 850 kg-cm (61 ft-lb, 83 N-m)

Lower the differential and remove the jack. ]
3. CONNECT PROPELLER SHAFT FLANGE FRC

COMPANION FLANGE '
4, CONMNECT DRIVE SHAFT

Torque: 700 kg-cm (51 ft-lb, 69 N.m)

5. INSTALL DRAIN PLUG AND FILL DIFFERENTIAL
WITH GEAR OIL

Hypoid gear cil: w/LSD use LSD oil only

SAE 90 above — 18°C (0°F)

SAE BOW or BOW — 90

at temperature below — 18°C (0°F)
Capacity: 1.2 liters (1.3 US gts, 1.1 Imp. qgts)

Install a filler plug.

25137
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LIMITED SLIP DIFFERENTIAL
Preparation of disassembly
1. REMOVE DIFFERENTIAL (See page RA-20)

2. DISASSEMEBELE DIFFERENTIAL CASE FROM
CARRIER (See page RA-25)

3. DISASSEMELE SIDE BEARING
{See page RA-26)
MOTE: If the side gear or clutch member has been re-
placed, be sure to replace the thrust washer contacting this
part. Any disassembled part that is to be reused must be
reassembled to its former location.

COMPONENTS

Adjusting Washer

:
'\ @H—————Pinion Gear

lutch Member RH
Clutch Member LH

Thrust Washer No, 2
Thrust Washer No, 3

Cluteh Member Thrust Washer

Clutch Member

Thrust Washer b
Ad justing Washer

Thrust Washer Mo, 3

-' \ m:.k Plate

0 286 (71, 87

kgem {f-lb, N-m) | : Specified torque
# Non-reusable part
k FPrecosted part

DISASSEMBLY OF LIMITED SLIP
DIFFERENTIAL

1. PUT MATCHMARKS ON CASE AND CASE
COVER

2. CHECK CASE COVER MARKS AND CLUTCH
MEMBER RH, LH SET NUMBER
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3. REMOVE CASE BOLTS AND CASE COVER WITH SIDE
GEAR

NOTE: Case cover bolts have been treated with retaining
compound making it difficult to loosen them.

Removal will be made easier by heating the assembly 1o
around 150 °C (302°F) in an oil heater or similar means.

Zafna

4. REMOVE FOLLOWING PARTS FROM CASE COVER:
{a) Clutch member thrust washer

@, {b) Side gear

\ {c} Thrust washer No. 3

{d} Thrust washer No. 2

{e} Adjusting washer

[F Jalid:]
5. REMOVE FOLLOWING PARTS FROM DIFFERENTIAL
_ CASE:
o {a) Clutch member RH with pinion gear
HaAQaa

{b) Clutch member spring

{c) Clutch member LH

(d) Side gear and clutch member thrust washer
(e} Thrust washer No. 3

(f}  Thrust washer No. 2

{g) Adjusting washer
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INSPECTION AND ADJUSTMENT OF

DIFFERENTIAL CASE
1. REPLACE PARTS THAT ARE DAMAGED OR
WORN

2. CHECK CLUTCH MEMBER LH AND DIFFERENTIAL
CASE

Check the clearance between left clutch member and
differential case.

Specifications mm (in}
Clutch member (A) | 41.975-42.000 (1.6526—-1.65635)
Diffarential case (Bl | 42.000-42.025 (1.6535-1.6545)

Clearance 0=0.0580 (0-0.0020]

3. ADJUST SIDE GEAR THRUST CLEARANCE

NOTE: Adjust the axial clearance inside the differential
case by selecting a proper thickness adjusting washer as
follows.

Standard clearance:
0.03 — 0.15 mm {0.0012 — 0.0059 in.)

{a} Clean the parts,

{b} Assemble the following parts to SST.
S5T 08411-2201

NOTE: Do not assemble the adjusting washers and clutch
member springs.

{1} Side gear thrust washer No. 2
(2} Side gear thrust washer No. 3
{3) Side gear

{4) Clutch member thrust washer
{6) Clutch member LH

(6) Clutch member RH

{(7) Clutch member thrust washer

{8) Side gear
{9) Side gear thrust washer No. 3
{10) Side gear thrust washer No. 2

{c) Loosen the nut of S5T and hold the parts with spring
tension.

{d} Using a micrometer, measure dimension “'L"",

NOTE: Properly align the parts to be measured and
rmeasure dimension “L"™ several times. Take the average of
the readings.
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(e} Differential case mounting dimension (MD} has been
classified and code letters are punched on the
differential case.

Mounting dimension mm {in.}

7498-75.01 {29520-29531}

75.04-75.07 {29543-2.9555!}
75.07-76.10 (2.9555-2.9567)
75.10-7513 ([29567-2.9579)

SE—

il = s TR

(f} Select the adjusting washers by combining the dimen-
sion "MD" (mark punched on case] and dimension
L™ in the adjusting washer selection table,

Adjusting washer sizes mm [in.}
Mark Thickness Mark Thick ness
1 1.80 (D.0709) 4 | 1.95 (0.0768)
2 1.85 (0.0728) 5 2.00 {0.0787)
3 1.90 (0.0748) B 2.05 {00807}

ZAFLA

Adjusting washer selection table
ifferential case code mark
A B o | D E

70.91 _ 27817

(8145 i 2.7

b - 37945
LT ETET ' 2.7949

” » 1
§ %
o
L™ Maasured sassemblad distanca of thrust washar Mo. 1 and Mo, 2. ete. lin

WE

L* Measured assembled distance of thrust washer Mo, 1 and No. 2, ete. (mm)

@+ < BOB3

St bbb aq;::‘;:aqaﬁaaiaae%aﬂﬁﬁaaa
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< Adjusting Washer {9) Instalf lul_lnwing parts onto the differential case.
® Adjusting washer
® Thrust washer No. 2
® Thrust washer No. 3
® Side gear
® Clutch member thrust washer
® Clutch member LH
MOTE: Do not install the clutch member spring.
® Clutch member RH with pinion gear

| = RAOII

{h} Install following parts onto the differential case cover.
® Adjusting washer
® Thrust washer No. 2
® Thrust washer No. 3
® Side gear
#® Clutch member thrust washer

{il Temporarily assemble the selected thrust washers
together with the other L™ dimension measured
parts into the case.

NOTE: Do not assemble the spring.

AaDET2

(il Tighten the bolts to specified torque.
Torque: 650 kg-cm (47 ft-1b, 64 N.m)

Ba111

{k} Turn the side gears with the side gear shaft or other
means and check to see that they turn smoothly.

{"f};h_._;;,q e NOTE: Remove the snap ring from side gear shaft.
A e Reselect thrust washers if the side gear does not tumn
I {_V._;:‘ ﬁz{i’ N (Il Disassemble the differential case.
N |

HMADITA
=
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ASSEMBLY OF DIFFERENTIAL CASE
({See page RA-37) :

1. WASH DIFFERENTIAL CASE ASSEMBLY

Wash the differential case and bolts with trmhlumnﬂtw'
lene, T

NOTE: Other cleaning solvent may be used if it has lhu'
same degreasing effect as trichloroethylene. 14

2, INSTALL FOLLOWING PARTS ON TO DIFFERENTIAL
CASE :

NOTE: Coat the parts with gear oil for LSD.

& Adjusting washer

MNOTE: Face the oil groove toward the clutch plate.
# Thrust washer No. 2

® Thrust washer No. 3

* Side gear

® Clutch member thrust washer

MOTE: Face the oil groove toward the clutch member,
® Clutch member LH

® Clutch member spring

® Clutch member RH with pinion gear

3. INSTALL FOLLOWING PART ONTO DIFFERENTIAL
CASE COVER :

* Adjusting washer

MNOTE: Face the oil groove toward the clutch plate.

® Thrust washer No, 2

& Thrust washer No. 3

& Side gear

® Clutch member thrust washer

NOTE: Face the oil groove toward the clutch member.

ﬂ—j&" . __'-:.. Align the marks on the case and case cover.
/7 )| 0\
'—-—.___‘-1 B — A LI

24014
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et

N\

I

AADITI

4.

INSTALL CASE COVER BOLTS

{al Apply retaining compound to the bolts.
MNOTE: Use Lock-Tight as the retaining compound,

NOTE: Maethod of applying Lock-Tight.

{1} Apply Lock-Tight Primer T to the case threads and
the mounting bolts, and allow to dry thoroughly.

{2) Apply Lock-Tight to the case threads and the bolts
and install the bolts.

[3) Allow to stand at least 3 hours after tightening the
bolts. [In cold weather, heat to 30 — 50°C (86 -
122°F) before letting stand.]

(b) Tighten the bolts evenly and gradually.
Torque: 650 kg-cm (47 ft-lb, 64 N'm)

CHECK SIDE GEAR THRUST CLEARANCE

Turn the side gear with side gear shaft or other means
and check to see that they turn smoothly,

INSTALL SIDE BEARING (See page RA-2B)

INSTALLATION OF DIFFERENTIAL

1.

INSTALL DIFFERENTIAL CASE IN CARRIER
(See page RA-30)

INSTALL DIFFERENTIAL
{See page RA-36)
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IRS TYPE REAR SUSPENSION
COMPONENTS

Upper Insulator
ok Aversr— ]

Stabilizer Bar

Dirive Shaft

Rear Axle
Shaft Flange

0C--000

X
Q)

[ 1.225 (96, 130] ‘]—@@ o
Inner Hu:hing%

\
I
| ©
|

ol I ‘ Lower T F@
| 7

lip | Insulator I'@

|

. |
|

R
SN -
A\ )
\‘K . Adjusting Baolt N
AN,
e

Ny |
T N

Suspension Arm
| 1,176 (85, 115) |

Farking Brake Shoe

Rear Axle Shaft

(kgem [ftlb, Nom]| : Specified torgue
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Coil Spring and Rear Shock Absorber
- T REMOVAL OF COIL SPRING AND
N = i - SHOCK ABSORBER

1. JACK UP VEHICLE

Jack up the differential carrier assembly and support the
rear suspension member with stands.

ERDOTE

2, REMOVE BRAKE HOSE CLIPS

= 3. REMOVE STABILIZER BAR END

Disconnect the nut, cushion and retainer from suspension
arm,

4. REMOVE DRIVE SHAFT
Remove the nut holding the rear drive shaft.

LET S

5. LEAVE A JACK UNDER SUSPENSION ARM

Jack Up Paint

AAG3E

6. REMOVE REAR SHOCK ABSORBER

(a} Remowve the bolt holding the shock absorber to the
rear suspension arm and disconnect the shock absorber,

A&D124
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REAR AXLE AND SUSPENSION — IRS Type Rear Suspension

2.

INSTALLATION OF COIL SPRING AND
SHOCK ABSORBER

1.

(b} If replacing the shock absorber, remove the nut hold
ing the shock absorber to the body, and remaove the
shock absorber. '

NOTE: Use a screwdriver to keep the shaft from turning :

REMOVE REAR COIL SPRING

{a} Start to lower the rear suspension arm.

NOTE: Be careful not to pull the brake line and parking
brake cable. '

{b] While lowering the rear suspension arm, remove the
coil spring and upper and lower insulators. 3

PUT LOWER INSULATOR ON REAR SUSPENSION
ARM

PUT UPPER INSULATOR ON COIL SPRING

INSTALL COIL SPRING

CHECK POSITION OF LOWER INSULATOR
fal Jack up the rear suspension arm. :
lbl  Check that the lower insulator is installed correctly.

If the insulator is not in correct position, reinstall the ::uilé
spring. :
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RA-47

G TRt
_— Stabilizer Bar
Link

Retainer

"i-'f-"',.-ﬂ - Cushion

e /i -! Retainer

s --! I:;" R e - ﬂu5h|ur|

Suspension [ et Retainer

Arm —

L4587
P

INSTALL SHOCK ABSORBER
{al Connect the shock absorber to the body with the

nuts. Haold the shaft with 8 screwdriver.

Torgue the nut.

Torque:

250 kg-cm (18 ft-lb, 25 N.m)

(b} Connect the shock absorber to the rear suspension

arm with the bolt. Torque the bolt.

Torque:

CONNECT STABILIZER BEAR END TO REAR

375 kg-cm {27 ft-lb, 37 N-m)

SUSPENSION

Connect the cushion, retainer to the rear suspension arm
with the nut. Torque the nut.

Torque:

180 kg-cm (13 ft-lb, 18 N.m}

INSTALL DRIVE SHAFT
Connect the drive shaft to the rear axle shaft with the

nuts.
Torque:

700 kg-cm (51 ft-lb, 69 N.m}

INSTALL BRAKE HOSE CLIPS
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9. REMOVE STAND

Remove the stands and bounce the car to stabilize the
suspension. '

Rear Stabilizer Bar
{See page RA-44)

REMOVAL OF REAR STABILIZER BAR
1. REMOVE STABILIZER BAR BRACKETS

2., REMOVE STABILIZER BAR FROM ARMS

Remove the nuts, cushions, and links holding both sides

of the stabilizer bar from suspension arms, and disconnect :
the stabilizer bar.

INSTALLATION OF REAR STABILIZER BAR

1. ASSEMBLE STABILIZER LINK SUBASSEMBLY AND
INSTALL LINK TO ARM

2. INSTALL STABILIZER BAR TO LINK

Connect the stabilizer bar on both sides of the link with
bolts, caollars, cushions and nut.
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SR TR T e at T e

RATE

RAAYG

Ragakn

3.

INSTALL STABILIZER BAR BRACKET TO
DIFFERENTIAL SUPPORT MEMBER

Rear Suspension Arm
(See page RA-44)

REMOVAL OF REAR SUSPENSION ARM

1.

©® N B ;R oW N

10.

DISCONNECT STABILIZER BAR FROM LOWER ARM
DISCONNECT REAR DRIVE SHAFT

REMOVE REAR AXLE SHAFT FLANGE

REMOVE BRAKE DRUM OR DISC ROTOR
REMOVE REAR AXLE SHAFT

REMOVE BACKING PLATE OR DUST COVER
DISCONNECT BRAKE LINE

DISCONNECT SHOCK ABSORBER FROM LOWER
ARM

REMOVE COIL SPRING

REMOVE REAR SUSPENSION ARM AND LOWER
CONTROL BUSHING

NOTE: Remember where the complete mark is when
removing the suspension arm.

{a} Remove the two mounting bolts,
(b} Remove the camber adjusting cam.
(e} Remowve the suspension arm.
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TR

Ali4d

[ES T

REPLACEMENT OF REAR SUSPENSION
ARM BUSHING
1. CHECK ARM AND BUSHING
la} Check the bushing for wear, cracks or deterioration.
{b) Check the arm for damage, cracks or deformation

2. REPLACE INNER AND OUTER BUSHING

{a} Cut off the flange tip of the bushing as shown inthe
figure. :

(b} Bend the remaining portions inward with a cold
chisel. '

NMOTE: Be careful not to damage the flange.

(¢} Bend in the flange tips and pull off the flange witha
pair of pliers. :

Bend the remaining flange portion so the SST can be :
installed to the lower arm. :

(d) Using 35T, press out the outer bushing from the arm.

SST 09710-22041
(09710-02040, 09710-02050, 097 10-02060)
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(e) Using SST, press the outer and inner bushings into
the arm,

S5T 09710-22041 (0975102050, 09751-02060)

SsT NOTE: Do not allow grease or oil to get on the bushings.

Raguas

INSTALLATION OF REAR SUSPENSION ARM

?‘/‘I\ 1. INSTALL ARM
| = {al Align the complete mark at the same position it was

before removal.

(b} Provisionally tighten the suspension arm.

2. INSTALL COIL SPRING

3. INSTALL SHOCK ABSORBER

4. INSTALL BACKING PLATE OR DUST COVER
5. CONNECT BRAKE LINE

6. CONNECT PARKING BRAKE CABLE

7. INSTALL REAR AXLE SHAFT

8. INSTALL BRAKE DRUM OR DISC ROTOR

9. CONNECT REAR DRIVE SHAFT

10. CONNECT STABILIZER BAR TO LOWER ARM
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11. LOWER VEHICLE
Lower the vehicle and bounce it several times.

12. TIGHTEN SUSPENSION ARM

Torque: Inside 1,325 kg-cm (96 ft-lb, 130 N.m)
QOutside 1,175 kg-cm (85 ft-lb, 115 N.m)

13. CHECK AND ADJUST REAR WHEEL ALIGNMENT
(See page RA-3) :

14. BLEED BRAKE LINE

AkD147
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DIFFERENTIAL SUPPORT MEMBER
COMPONENTS

No. 2 Mounting Bolt

: Upper Stopper
e ¢ [0, &1
Bolt i
Cushion R Ditferential Support Member No. 2
Lower Stopper <o : EE0 (61, 83)
[1:200 {87, 1181 = %, : i rential Support Member No. 1
|_850 (61, 83) $ 7 H“"t
. ;’Ef,“ #1 #—-ﬂl—ﬁuhllizur Bracket
H@ x\fiﬁ) " Drive Shaft
o N\ i : -.'-. :‘ ! ..;.-':?'“‘I-.
|kgrem [ft-lb, N-m) | : Specified torgue § ﬂ
# Non-reusable part . T30z

REMOVAL OF DIFFERENTIAL SUPPORT
MEMEBER

1. REMOVE STABILIZER BRACKET

2. REMOVE DIFFERENTIAL SUPPORT MEMBER NO. 1
MOUNTING BOLT NUTS

3. DISCONNECT DRIVE SHAFT FROM DIFFERENTIAL

4. REMOVE DIFFERENTIAL CARRIER BOLTS

5. REMOVE DIFFERENTIAL SUPPORT MEMBER

fal Remove the No. 2 mounting bolt nuts and lower
stopper.

(bl Remove the differential support member with the
upper stopper.
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-

Upper Stopper ——@
i

Mzmhr—%

Lower Stopper -u—@
Mut —@

A iy

REPLACEMENT OF DIFFERENTIAL SUPPORT
MEMBER CUSHION -

1.

REMOVE CUSHION

Using a press, press out the cushion from the support
member. 3

INSTALL NEW CUSHION

Using a press, press the new cushion into the support
member.

NOTE: Assemble the cushion with the recesses at right ':
angle to the support member,

CHECK DIFFERENTIAL SUPPORT MEMBER
If the support member is damaged or worn, replace it,

INSTALLATION OF DIFFERENTIAL SUPPORT
MEMBER |

1.

INSTALL SUPPORT MEMBER
(al Put upper stopper on member.

b} Install the support member and lower stopper with
nuts.

NOTE: Hand tighten the nuts.

INSTALL DIFFERENTIAL CARRIER BOLT
Install the differential carrier bolis.
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RA-55

R&MT2

3.

INSTALL DIFFERENTIAL SUPPORT MEMBER
MOUNTING BOLT NO. 1

Install the No. 1 mounting bolts to the support member
with nuts. Torque the nuts.

Torque: 850 kg-cm (61 ftlb, 83 N.m}

TIGHTEN SUPPORT MEMBER NUTS
Torque the nuts.

Torque: 1,200 kg-cm (87 ft-lb, 118 N.m)

CONNECT DRIVE SHAFT

INSTALL STABILIZER BAR BRACKET
{See page RA-49)
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BRAKE SYSTEM — Precautions, Troubleshooting

PRECAUTIONS

1. Care must be taken to replace each part properly as it
could affect the performance of the brake system and
result in a driving hazard, Replace the parts with parts of
the same part number or equivalent.

2. It is very important to keep parts and area clean when re
pairing the brake system,

TROUBLESHOOTING

Problem Possible cause Remedy Page

Low or spangy pedal Brake pads worn Replace brake pads BR-1420
Leak in brake system Repair leak
Master cylinder faulty Repair or replace master BR-9

cylinder

BAir in brake system Bleed brake system BR-7
Cylinder faulty Repair cylinder BR-14,20
Piston seals worn or damaged Repair brake calipers BR-16.22

Brakes drag Parking brake out of adjustment Adjust parking brake BR-8, 30
Binding parking brake wire Repair a5 necessary
Booster push rod out of adjustrment Adjust push rod BR-12
Return spring faulty Replace spring BER-26
Brake line restricted Repair as nacessary
Pads cracked or distorted Replace brake pads BR-14.20
Caliper piston sticking Repair as necessary BR-16,22
Adjuster broken Replace adjuster BR-26
Master cvlinder faulty | Repair or replace master BRO

: cylinder

Brakes pull Tires improperly inflated l Inflate tirés to proper pressure
Qil or grease on pads Check for cause/replace pads BR-14,20
Brake pads distorted, worn or Replace brake pads or shoes BR-14.20
glazed
Disc out of round Replace disc BR-14.20
Return spring faulty Replace spring BR-26
Cylinder faulty Repair cylinder BR-14.20
Piston frozen in caliper Repair caliper BR-1622
Diisc brake pad sticking Replace pads BR-14.20




BRAKE SYSTEM — Troubleshooting BR-3
TROUBLESHOOTING (Cont’'d)
Problem Possible cause Remedy Page
Hard pedal but brakes Oil or greass on pads Check for cause/replace pads BER-14.20
nefficient Brake pads distarted Replace brake pads BR-14,20
Piston frozen in caliper Repair caliper BR-16,22
Brake booster faulty Repair booster BR-12
Vacuum leaks Repair as necessary
Brake line restricted Repair as necessary
Snapping or clicking Drum brakes in 3 places—brake shoes Lubricate BR-2B
noise when brakes binding at backing plate ledges
ae applied Drum brakes in 3 places—backing Replace and lubricate ledges BR-2B
plate ledges worn
Drum brakes—loose or missing hold- Replace BR-26
down spring
Dise brakes—rust on front edge of Inspect, lubricate, replace if BR-26
inboard shoes nNecessary
Disc brakes—loose or missing anti- Replace BR-14.20
rattle spring
Disc brakes—loose installation bolt Tighten BR-14,20
Drise brakes—wear on slide bushing Replace BR-14,20
Eulpiﬁﬁ or grinding Worn brake linings Replace, Refinish rotors if BR-14,20
nokse when brakes heavily scored
ire applied Caliper to wheel or rotor interference Replace as required BR-14,20
Dust cover to rotor interference Correct or replace BR-14,20
Other brake system components: Inspect or service BR-14,20

Warped or bent brake backing
plate or splash shield, eracked
rotors

Tires rubbing against chassis and body

Inspect or sarvice




contact with the rotor

BR-4 BRAKE SYSTEM — Troubleshooting
—_— —_—
r
TROUBLESHOOTING (Cont’d)
Problem Possible cause Remedy Page
Squealing, groaning or Rotors and pads worn or scored Inspect, service or replace BR-14,20
:‘ikt:!"ﬂi MTB:M" Disc brakes—missing or damaged Replace BR-14.20
Fakes are appli brake pad anti-squeal shim
L Disc brakes—burred or rusted calipers Clean or deburr BR-16,22
Mote: Brake friction
materials inherently Dirty, greased, contaminated or glazed Clean or replace BR-14,20
generate noise and linings
heat in order to dis- Improper lining parts inspect for correct usage, BR-14,20
sipate energy. As & re- replace
.wh* nmnmu_l squaal Mal-adjustment of brake pedal or booster Inspect and adjust BR-6,12
15 normal and is
push-rod
aggravated by severe
environmental condi- Lu-nlue or n‘am_aqud shoe retaining Pliﬂ!q Inspect, service or replace BR-26
tions such as cold, springs and clips and grooved backing
heat, wetness, snow, plate ledges
salt, mud, etc, Pad wear and pad wear indicator making Replace BR-14.20
This accasional squeal contact with the rotor
is not a functional
problem and does not
indicate any loss of
brake effectiveness
Squealing noise when Bent or warped backing plate causing Service or replace BR-26
brakes are not applied interference with drum
o
Improper machining of drum causing Replace drum BR-26
interference with backing plate or shoe
Mal-adjustment of brake pedal or booster Inspect and adjust BR-6.12
push-rod
Poor return of brake booster or master Inspect, service or replace BR-9,12
eylinder 14,20
Disc brakes—rusted, stuck Inspect, lubricate as necessary BR-14,20
Other brake system components: Inspect, service, replace as BR-26
Loose or extra parts in brakes required
Rear drum adjustment too tight
causing liming to glaze
Worn, damaged or insufficiently
lubricated wheel bearings
Drum brakes—weak, damaged or BR-26
incorract shoe hold-down springs
Drum brakes—grooved backing plate BR-26
ledges
Improper positioning of pad in caliper BR-14. 20
QOutside diameter of rotor rubbing
caliper housing
Housing installation of disc brake pad BR-14,20
suppart plate
Pad wear and pad wear indicator making BR-14.20

T A b Tl lyrn o e T
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r
TROUBLESHOOTING (Cont’'d)
Problem Possible cause Remedy Page
Groaning, clicking or Stones or foreign material trapped inside Remove stones, etc,
rattling nioise when wheel covers
brakes are not applied Loose wheel nuts Tighten 1o cofrect torque.
Replace if stud holes are
elongated
Disc brakes—loose or missing anti- Inspect, service or replace BR-14,20
rattle spring or pad support plate or
Crimping on outer pad
Disc brakes—failure of shim Inspect, replace if necessary BR-14,20
Digc brakes—wear on slide bushing Inspect, replace if necessary BR-14.20
Disc brakes—=loase installation balt Inspect, tighten if necessary BR-14,20
Mal-adjustment of break pedal or Inspect and adjust BR-B,12
boostar push-rod
Disc brakes—poor return of piston Inspect, service or replace BR-16 22

Drurm brakes—loose or axtra parts

Warn, damaged or dry wheel bearings

Inspect, remove or Service

Inspect, lubricate or replace

BR-26
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BRAKE SYSTEM — Checks and Adjustments

Stop Light Switch

Pedal Push Rod

B4

CHECKS AND ADJUSTMENTS
CHECK AND ADJUSTMENT OF BRAKE PEDAL

1.

CHECK THAT PEDAL HEIGHT IS CORRECT, AS
SHOWN

Pedal height from asphalt sheet: 154 — 164 mm
(6.06 — 6.46 in.)

IF NECESSARY, ADJUST PEDAL HEIGHT
(a) Sufficiently loosen the stop light switch, |
(b) Adjust the pedal height by turning the pedal push rod

(e} Return the stop light switch until it lightly contacs
the pedal stopper.

{d} After adjusting the pedal height, check and adjust the :
pedal freeplay. :

CHECK THAT PEDAL FREEPLAY IS- CORRECT, AS |
SHOWN |

{a) Stop the engine and depress the brake pedal several
times until there is no more vacuum left in the
booster. ]

(b} Push in the pedal until the beginning of resistance is
felt. Measure the distance, as shown. i

Pedal freeplay: 3 —6 mm (0,12 — 0.24 in.)

MOTE: The pedal freeplay is the amount of the stroke ]
until the booster air valve is moved by the pedal push rod

IF NECESSARY, ADJUST PEDAL FREEPLAY |
(a) If incorrect, adjust the pedal freeplay by turning the
pedal push rod,

(b) Start the engine and confirm that pedal freeplay
exists.

(e} After adjusting the pedal freeplay, check the pedal |
height. '

CHECK THAT PEDAL RESERVE DISTANCE IS
CORRECT, AS SHOWN

Release the parking brake, _
With engine running, depress the pedal and measure the
pedal reserve distance, as shown.

Pedal reserve distance from asphalt sheet at
50 kg (110.2 Ib, 490 N): More than 75 mm (2.95 in.)

If incorrect, troubleshoot the brake system.
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OPERATIONAL TEST OF BRAKE BOOSTER

MNOTE: If available, use a brake booster tester to check
the booster operating condition,

OPERATING CHECK

(al Depress the brake pedal several times with the engine
off, and check that there is no change in the pedal
reserve distance.

{b) Depress the brake pedal and start the engine. If the
pedal goes down slightly, operation is normal.

AlR TIGHTNESS

{a} Start the engine and stop it after one or two minutes,
Depress the brake pedal several times slowly. If the
pedal goes down furtherest the first time, but grad-
ually rises after the second or third time, the booster
i5 air tight.

{b) Depress the brake pedal while the engine is running,
and stop it with the pedal depressed. If there is no
change in pedal reserve travel after holding the pedal
for thirty seconds, the booster is air tight.

BLEEDING OF BRAKE SYSTEM

NOTE: If any work is done on the brake system or if air
is suspected in the brake lines, bleed the system of air.

CAUTION: Do not let brake fluid remain on a painted
surface. Wash it off immediately.

FILL BRAKE RESERVOIRS WITH BRAKE FLUID

Check the reservoir after bleeding each wheel, Add fluid,
if necessary.

BLEED MASTER CYLINDER

NOTE: If the master cylinder was disassembled or if the
reservoir tank becomes empty, bleed the air from the
master cylinder,

(a) Disconnect the brake tubes from the master cylinder.
(b} Depress the brake pedal and hold it.

{c} Block off the outlet plug with your finger, and release
the brake pedal,

{(d] Repeat (b} and {c) three or four times.



BR-8 BRAKE SYSTEM — Checks and Adjustments

3. BEGIN BLEEDING AIR FROM BRAKE CYLINDER
WITH LONGEST HYDRAULIC LINE

4. CONNECT VINYL TUBE TO BRAKE CYLINDER
BLEEDER PLUG
Insert other end of the tube in a half-full container of
brake fluid.

5. BLEED BRAKE LINE
(a) Slowly pump the brake pedal several times.

(b) While having an assistant press on the pedal, loosen
the bleeder plug until fluid starts to runout, Then
close the bleeder plug. :

{c)] Repeat this procedure until there are no mnrni!é
bubbles in the fluid.

Bleeder plug tightening torque:
85 kg-cm (74 in.-lb, 8.3 N-m)

6. REPEAT PROCEDURE FOR EACH WHEEL

CHECK AND ADJUSTMENT OF PARKING

|

BRAKE g

1. CHECK THAT PARKING BRAKE LEVER TRAVEL IS ;
CORRECT

Pull the parking brake lever all the way up, and count the

notches of lever travel.

Parking brake lever travel at 20 kg (44.1 Ib, 196 N}): :
5 — 8 clicks -

If incorrect, adjust the parking brake.

2. IF NECESSARY, ADJUST PARKING BRAKE

NOTE: Before adjusting the parking brake, make sup
that the rear brake shoe clearance has been adjusted. '

For shoe clearance adjustment, see step 10 on page BR-30.

(a) Remove the rear conscle box.

(b} Loosen the lock nut and turn the adjusting screw
until the travel is correct. 3

(e} Tighten the lock nut and install the console box,




BRAKE SYSTEM — Master Cylinder BR-9

MASTER CYLINDER
COMPONENTS

—— Cap and Strainer

—— Hesarvoir

g—ﬂnnt _

Brake Tube -‘/—Snap Ring I
#0-Ring ? gﬂﬂhm ] Snap Ring
Outlet Plug — l# - - Spring l

Spring

-

Piston No. 2 Piston No. 1
ﬂ:@_ Outlet F"Iug] 450 (33, 44) |

{kgem (ft-Ib, H-I‘nil Specified torque T gw EL-_?]_ Brake Tube L 155 (11, 15) |
# Non-reusable part ﬁ Pistan Stopper Bolt[ 100 7, 10) |

REMOVAL OF MASTER CYLINDER

CAUTION: Do not let brake fluid remain on a painted
surface, Wash it off immediately.

1. DISCONNECT LEVEL WARNING SWITCH
CONNECTOR

2. DISCONNECT TWO BRAKE TUBES

Using 55T, disconnect two brake tubes from the master
cylinder.

55T 09751-36011

HADGLE

e | 3. REMOVE MASTER CYLINDER
{a) Remove the four nuts.

(b} Remowve the master cylinder and gasket from the
brake booster,

DISASSEMBLY OF MASTER CYLINDER
1. PLACE CYLINDER IN VISE

BRdEat

— - 2. DISCONNECT RESERVOIR AND HOSE
Remove the cap, strainer, bolt and hose.

3. REMOVE SNAP RING AND ELBOW
4. REMOVE TWO OUTLET PLUGS

BR0SLE




BRAKE SYSTEM — Master Cylinder

1.

3.

5.

REMOVE PISTON STOPPER BOLT

Using a screwdriver, push the pistons in all the way and ]
remove the piston stopper bolt. '

REMOVE TWO PISTONS AND SPRINGS

{a} Using snap ring pliers, remove the snap ring. :

(b} Remowe two pistons and springs from the master
cylinder, :

NOTE: It may be necessary to inject compressed air in

the check valve hole to force out the No, 2 piston.

ASSEMBLY OF MASTER CYLINDER
{See page BR-9)

APPLY LITHIUM SOAP BASE GLYCOL GREASE
TO RUBBER PARTS OF PISTON

INSTALL TWO SPRINGS AND PISTONS

CAUTION: Be careful not to damage the rubber lipson
the pistons.

{a) Insert two springs and pistons in the master cylindér
housing as shown. :

(b} Using snap ring pliers, install the snap ring.

INSTALL PISTON STOPPER BOLT

Using screwdriver, push the pistons in all the way and
install the piston stopper bolt. Torque the bolt.

Torque: 100 kg-em {7 ft-Ib, 10 N-m)

INSTALL TWO OUTLET PLUGS
Torque plugs.
Torque: 450 kg-cm (33 ft-Ib, 44 N.m)




BRAKE SYSTEM — Master Cylinder BR-1

5.

1.

INSTALL RESERVOIR

(a) Install the reservoir on the master cylinder. Torque
the bolt.

Torque: 250 kg-cm (18 ft-lb, 25 N.m)
(b) Install the strainer and cap.

INSTALL ELBOW AND SNAP RING
CONNECT RESERVOIR HOSE

INSTALLATION OF MASTER CYLINDER
{See page BR-9)

CLEAN OUT GROOVE ON LOWER INSTALLATION
SURFACE OF MASTER CYLINDER

CONFIRM THAT “UP” MARK OF MASTER CYLINDER
BOOT IS IN CORRECT POSITION

ADJUST LENGTH OF BRAKE BOOSTER PUSH ROD
BEFORE INSTALLING MASTER CYLINDER

(See page BR-12)

INSTALL MASTER CYLINDER

Install the master cylinder and gasket on the brake booster
with four nuts.

Torque: 130 kg-em (9 ft-Ib, 13 N.m)

CONNECT TWO BRAKE TUBES

Using 55T, connect two brake tubes to the outlet plugs.
S5T 09751-36011

Torque: 155 kg-em (11 ft-Ib, 15 N-m)

CONNECT LEVEL WARNING SWITCH CONNECTOR

ADJUST BRAKE PEDAL (See page BR-6)

FILL BRAKE RESERVOIR WITH BRAKE FLUID AND
BLEED BRAKE SYSTEM (See page BR-7)



BR-12

BRAKE SYSTEM — Brake Booster

BRAKE BOOSTER
REMOVAL OF BRAKE BOOSTER

Lkg-em (ft-Ib, N-m}| : Specified torque
& Non-reusable part

& Gasket

Brake Booster

Cleviz Pin

Hasa

1. REMOVE MASTER CYLINDER (See page BR-9)

2. REMOVE CLEVIS PIN FROM BRAKE PEDAL
Remove the clip and clevis pin.

3. DISCONNECT HOSE FROM BRAKE BOOSTER

4, REMOVE BRAKE BOOSTER _
Remove the four nuts, and pull out the brake booster,

Clearance

INSTALLATION OF BRAKE BOOSTER

1. ADJUST LENGTH OF BOOSTER PUSH ROD

Adjust the length of the booster push rod to provide the
specified clearance between the push rod and the master
cylinder piston.

Standard clearance: 0.1 — 0.5 mm

(0.004 — 0.020 in.)




BRAKE SYSTEM — Brake Booster BR-13

(a) Set SST on the master cylinder, and lower the pin
until its tip slightly touches the piston.
SST 09737-00010

SST ]
NOTE: Take the measurement with the gasket in place.

(b} Turn S5T upside down, and set it on the booster.
SST 09737-00010

SST {c) Check that push rod lightly touches the pin head.

(d) Adijust the booster push rod length until the push rod
lightly touches the pin head.

2. INSTALL BRAKE BOOSTER
{a} Install the brake booster over the gasket,
(b} Tighten the four nuts.
Torque: 130 kg-cm (9 ft-1b, 13 N-m)

3. CONNECT CLEVIS TO BRAKE PEDAL
Install the clevis pin and clip.

4. INSTALL MASTER CYLINDER
{See steps 1, 2 and 4 on page BR-11)

5. CONNECT HOSE TO BRAKE BOOSTER
6. ADJUST BRAKE PEDAL (See page BR-6)

7. PERFORM OPERATIONAL CHECK
(See page BR-7)




BR-14 BRAKE SYSTEM — Front Brake

FRONT BRAKE
COMPONENTS

Disc Brake Cylinder

200 (14, 20)

Pad Support Plate

Pad Guide Plate
Anti-Rattle Spring

= Targue Plate

Anti-Sgueal Shim

Pad

Pad Guide Plate
Anti-Rattle Spring

Main Pin Boot

Sliding Bushing Boot

| kg-em (ft-1b, N-m] | : Specified torgue

REPLACEMENT OF BRAKE PADS

NOTE: If a squealing noise occurs from the brakes while
driving, check the pad wear indicator. If there are traces

of the indicator contacting the rotor disc, the disc pad
of (5 should be replaced. 5

Pad Wear
Indicator

1. DRAW OUT A SMALL AMOUNT OF BRAKE FLUID
2. REMOVE CYLINDER INSTALLATION BOLT |




BRAKE SYSTEM — Frgﬂ Brake BR-15

3.

T‘i

10.

11.

LIFT UP CYLINDER

{a) Lift up the cylinder.

(b} Insert a bolt into the torque plate hole to secure the
cy linder.

REMOVE PADS AND ANTI-SQUEAL SHIM

REMOVE ANTI-RATTLE SPRINGS, PAD GUIDE
PLATES AND SUPPORT PLATE

INSTALL NEW PAD SUPPORT PLATE, NEW PAD
GUIDE PLATES AND NEW ANTI-RATTLE SPRINGS

PUSH PISTON INTO CYLINDER

INSTALL NEW PADS AND NEW ANTI-SQUEAL SHIM
{a] Install the pads onto each spring.

NOTE: Install the outside pad so the wear indicator is at
the top side.

CAUTION: Do not allow oil or grease to touch the rub-
bing face,

(bl Install the anti-squeal shim toward the inside of the
pad.

LOWER CYLINDER

Remove the bolt from the torque plate and lower the
cylinder.

NOTE: Insert the cylinder carefully so the boot is not
wedged,

INSTALL CYLINDER INSTALLATION BOLT
Install and torque the cylinder installation bolt.
Torque: 200 kg-cm (14 ft-Ib, 20 N-m)

FILL BRAKE FLUID



BR-16 BRAKE SYSTEM — Front Brake

REMOVAL OF CYLINDER

(See page BR-14)

1. DISCONNECT BRAKE HOSE FROM BRAKE TUBE
AND CYLINDER

(al Using SST and a spanner, disconnect the brake tul:u ]
from the hose.

SST 09751-36011
{b) Use a container to catch the brake fluid.

BROZE?

{c] Remove the clip from brake hose.
{d) Disconnect the brake hose from the cylinder.

2. REMOVE CYLINDER

(a) Hold the sliding bushing and remove the cylinder
installation bolt. 3

(b} Lift up and push out the cylinder from the torque
plate pin. 3

3. REMOVE FOLLOWING PARTS:
{a) Anti-squeal shim
{b) Brake pads
e} Anti-rattle springs
(d) Pad guide plates
el Pad support plate

DISASSEMBLY OF CYLINDER
(See page BR-14)

1. REMOVE SLIDING BUSHING AND BOOT




BRAKE SYSTEM — Front Brake BR-17

2., REMOVE MAIN PIN BOOT WITH A CHISEL

3. REMOVE PISTON FROM CYLINDER
Use compressed air to remove the piston from the cylinder.

WARNING: Do not place your fingers in front of the
piston when using compressed air.

4. REMOVE CYLINDER BOOT AND SET RING FROM
CYLINDER

5. REMOVE PISTON SEAL FROM CYLINDER

INSPECTION OF FRONT BRAKE COMPONENTS

1. MEASURE PAD LINING THICKNESS

Standard thickness: 10.5 mm (0.413 in.)
Minimum thickness: 3.0 mm (0.118 in.)

Replace the pad if the thickness is less than the minimum
(the 1.0 mm slit is no longer visible) or if it shows sign of
uneven wear,

2, MEASURE ROTOR DISC THICKNESS

Standard thickness: 20.0 mm (0.787 in.)
Minimum thickness: 19.0 mm (0.748 in.)

If the disc thickness is less than minimum, replace the disc.




BR-18

BRAKE SYSTEM — Front Brake

3.

1.

3.

MEASURE ROTOR DISC RUNOUT

Measure the rotor disc runout at 10 mm (0.39 in.} from |
the outer edge of rotor disc. '

Maximum disc runout: 0.15 mm (0.0059 in.) _
If the runout is greater than the maximum, replace the
disc. :
NOTE: Make sure the front bearing is adjusted correctly,

IF NECESSARY, REPLACE ROTOR DISC
{a} Remowe the torque plate from the knuckle,
{b} HRemove the axle hub, (See page FA-6)

{c} Remove the disc from the axle hub.

{d] Install a new rotor disc. Torque four bolts,
Torque: 650 kg-cm {47 ft-lb, 64 N.m)

(e} Install the axle hub and adjust the front bearing pre- ..
load. (See page FA-8)

(f} Install the torque plate onto the knuckle.
Torque: 925 kg-cm (67 ft-lb, 91 N-m)

ASSEMBLY OF CYLINDER
(See page BR-14)

APPLY LITHIUM SOAP BASE GLYCOL GREASE
TO FOLLOWING PARTS:

{a) Main pin boot

(b} Sliding pin and boot
(c} Piston seal and piston
{d) Dust boot

INSTALL PISTON SEAL AND PISTON IN CYLINDER

INSTALL CYLINDER BOOT AND SET RING IN
CYLINDER




BRAKE SYSTEM — Front Brake BR-19

SEE
FRONT BRAKE
REFLACEMENT OF BRAKE PADS
BR-14

4,

INSTALL MAIN PIN BOOT
Using a 21-mm socket wrench, press in the boot.

INSTALL DUST BOOT AND SLIDING BUSHING
{a) Install the dust boot.
NOTE: Be careful that the seal does not fold under.

{b) Install the bushing into the boot facing the flange
toward the inside.

INSTALLATION OF CYLINDER
(See page BR-14)

1.

INSTALL FOLLOWING PARTS:
{a) Pad support plate

(b} Pad guide plates

{c}) Anti-rattle springs

(d) Brake pads

(e} Anti-squeal shim

INSTALL CYLINDER
{a) Install the cylinder onto the main pin.

NOTE: Make sure that the boot end is installed into the
groove of the main pin.

(b} Install the cylinder over the brake pads.

INSTALL CYLINDER INSTALLATION BOLTS
Install the cylinder installation bolts, torque one bolt,
Torque: 200 kg-cm (14 ft-1b, 20 N-m)

NOTE: Insert the installation bolt into the cylinder care-
fully so as not to wedge the boot.

CONNECT BRAKE LINE

{a} Connect the brake hose to the cylinder.

Torque: 235 kg-cm (17 ft-lb, 23 N.m)

(b) Using SST, connect brake hose to the brake tube.
S5T 09751-36011

Torque: 155 kg-cm (11 ft-ib, 15 N-m)

FILL BRAKE RESERVOIR WITH BRAKE FLUID AND
BLEED BRAKE SYSTEM (See page BR-7)



BRAKE SYSTEM — Rear Brake

REAR BRAKE
COMPONENTS

Boot
Installation Bolt
@ ()
Cylinder Seal
Piston
Set Ring

Rotor Disc
| kg-em (ft-1b, H-mT] . Specified torgue

Pad Support Plate

Cylinder with Bracket

Pad Guide Plate
Anti-Rattle Spring

Pad

) —y

Pad Guide Plate
Anti-Rattle Spring

@

Pad Wear
Indicator

Disc

” T BRGSET BivO04

2. UNSCREW CYLINDER INSTALLATION BOLT

REPLACEMENT OF BRAKE PADS

NOTE: If a squealing noise occurs from the brakes whik
driving, check the pad wear indicator. If there are traces
of the indicator contacting the rotor disc, the disc
should be replaced.

1. DRAW OUT A SMALL AMOUNT OF BRAKE FLUD



BRAKE SYSTEM — Rear Brake BR-21

BANG

3.

10.

11.

LIFT UP CYLINDER

{a} Lift up the cylinder.

(b} Insert a bolt into the torque plate hole to secure the
cylinder.

REMOVE PADS AND ANTI-SQUEAL SHIM

REMOVE ANTI-RATTLE SPRINGS, PAD GUIDE
PLATES AND SUPPORT PLATE

INSTALL NEW PAD SUPPORT PLATE, NEW PAD
GUIDE PLATES AND NEW ANTI-RATTLE SPRINGS

PUSH PISTON INTO CYLINDER

INSTALL NEW PADS AND NEW ANTI-SQUEAL SHIM
{a) Install the pads onto each spring.

NOTE: Install the outside pad so the wear indicator is at
the bottom side.

CAUTION: Do not allow oil or grease to touch the rub-
bing face.

(b} Install the anti-squeal shim toward the outside of the
pad.

LOWER CYLINDER

Remove the beolt from the torque plate and lower the
eylinder.

NOTE: Insert the cylinder carefully so the boot is not
wedged.

INSTALL CYLINDER INSTALLATION BOLT

Torque the cylinder installation bolt,

Torque: 200 kg-cm (14 ft-1b, 20 N-m)

FILL BRAKE FLUID



BRAKE SYSTEM — Rear Brake

DISASSEMBLY OF CYLINDER
(See page BR-20)

1.

REMOVAL OF CYLINDER
(See page BR-20)

1.

DISCONNECT BRAKE HOSE FROM BRAKE ‘H.IHE
AND CYLINDER :

{a) Using SST and a spanner, disconnect the brake tube
from the hose. :

SST 09751-36011
(b} Use acontainer to catch the brake fluid.

{c] Remowve the clip from brake hose.
{d} Disconnect the brake hose from the cylinder.

REMOVE CYLINDER

(a) Hold the sliding bushing and unscrew the c’flll’ﬂl
installation bolt. :

(b} Lift up and push out the cylinder from the tnrcm 3
plate pin.

REMOVE FOLLOWING PARTS:
{a) Antisqueal shim

(b} Brake pads

{c) Anti-rattle springs

{d) Pad guide plates

{e) Pad support plate

REMOVE SLIDING BUSHING AND BOOT

a3




BRAKE SYSTEM — Rear Brake BR-23

2.

REMOVE MAIN PIN BOOT WITH A CHISEL

REMOVE PISTON FROM CYLINDER
Use compressed air to remove the piston from the cylinder.

WARNING: Do not place your fingers in front of the
piston when using compressed air.

REMOVE CYLINDER BOOT AND SET RING FROM
CYLINDER

REMOVE PISTON SEAL FROM CYLINDER

INSPECTION OF REAR BRAKE COMPONENTS
1.

MEASURE PAD LINING THICKNESS

Standard thickness: 10.5 mm (0.413in.)
Minimum thickness: 3.0 mm (0.118 in.)

Replace the pad if the thickness is less than the minimum

{the 1.0 mm slit is no longer visible) or if it shows sign of
unNeven wear.

MEASURE ROTOR DISC THICKMNESS

Standard thickness: 18.0 mm {0.709 in.)
Minimum thickness: 17.0 mm (0.669 in.)

If the disc thickness is less than minimum, replace the disc,



BRAKE SYSTEM — Rear Brake

"

3.

ASSEMBLY OF CYLINDER
(See page BR-20)

1.

3.

MEASURE ROTOR DISC RUNOUT
fa} Temporarily install the hub nuts in reverse,

{b) Measure the rotor disc runout at 10 mm (0.39 m.l=
from the outer edge of rotor disc. '

Maximum runout: 0,15 mm (0.0059 in.)

If the runout is greater than the maximum, replace tha.
disc.

IF NECESSARY, REPLACE ROTOR DISC _
(a) Remove the torque plate from the rear axle hmﬂm
{b) Remove the rotor disc and hub nuts. :
{e) Install the rotor disc, and adjust the shoe clearance,
{d) Install the torque plate onto the rear axle hnunng. :
Torque: 475 kg-cm (34 ft-lb, 47 N-m) .

APPLY LITHIUM SOAP BASE GLYCOL GREASE
TO FOLLOWING PARTS:

{a) Main pin boot

(b} Sliding pin and boot
{e) Piston seal and piston
{d) Dust boot

INSTALL PISTON SEAL AND PISTON IN CYLINDER -.

INSTALL CYLINDER BOOT AND SET RING IN
CYLINDER




BRAKE SYSTEM — Rear Brake BR-25

SEE
REAR BRAKE
REPLACEMENT OF BRAKE PADS
BR-20

4.

INSTALL MAIN PIN BOOT
Using a 21-mm socket wrench, press in the boot.

INSTALL DUST BOOT AND SLIDING BUSHING
{a) Install the dust boot,
NOTE: Be careful that the seal does not fold under.

(b} Install the bushing into the boot facing the flange
toward the inside.

INSTALLATION OF CYLINDER
(See page BR-20)

1-

INSTALL FOLLOWING PARTS:
{al Pad support plate

(b} Pad guide plates

(e} Anti-rattle springs

(d} Brake pads

(e} Anti-squeal shim

INSTALL CYLINDER
{al Install the cylinder onto the main pin.

NOTE: Make sure that the boot end is installed into the
groove of the main pin.

(b} Insert the cylinder installation bolt into the cylinder
body.
lc} Install the eylinder over the brake pads.

TORQUE CYLINDER INSTALLATION BOLT
Torgue the bolt.
Torque: 200 kg-cm (14 ft-Ib, 20 N-m)

CONNECT BRAKE LINE

{a) Connect the brake hose to the cylinder.

Torque: 235 kg-cm (17 ft-lb, 23 N.m)

{b) WUsing SST, connect brake hose to the brake tube,
SST 09751-36011

Torgue: 155 kg-cm (11 ft-lb, 15 N.m}

FILL BRAKE RESERVOIR WITH BRAKE FLUID AND
BLEED BRAKE SYSTEM (See page BR-7)



BR-26 BRAKE SYSTEM — Rear Brake

Rear Parking Brake
COMPONENT

Sho# Strut and Spring 1
Rear Shoe with Lever

Shoe Return Spring

Backing Plate Pin
Front Shoe Shoe Hold-down Spring
Shoe Adjusting Screw Set

N — DISASSEMBLY OF PARKING BRAKE

1. REMOVE REAR DISC BRAKE ASSEMBLY

{a)l Remove two torgue plate mount bolts and remow
the disc brake. ;

(bl Suspend the disc brake so the hose is not stretched.
2. REMOVE ROTOR DISC .

3. MEASURE BRAKE SHOE LINING THICKNESS
{See page BR-33)

4. REMOVE SHOE RETURN SPRINGS

5. REMOVE SHOE STRUT WITH SPRING

6. REMOVE FRONT SHOE, SHOE ADJUSTING SCREW
SET AND TENSION SPRING '

{a) Slide out the front shoe and remove the shoe adjust-
ing screw set, '

(b} Remove the tension spring and front shoe.




BRAKE SYSTEM — Rear Brake BR-27

7. REMOVE REAR SHOE
(a) Slide out the rear shoe.

(b} Disconnect the parking brake cable from the parking
brake shoe lever.

INSPECTION AND ADJUSTMENT OF PARKING
BRAKE COMPONENTS

1. MEASURE BRAKE DRUM INSIDE DIAMETER

Standard inside diameter : 167 mm (6.57 in.)
Maximum inside diameter: 168 mm (6.61 in.)

If the drum is scored or worn, the brake drum may be
lathed to the maximum inside diameter,

2. MEASURE BRAKE SHOE LINING THICKNESS

Standard thickness : 2.0 mm (0.079 in.)
Minimum thickness: 1.0 mm (0.039 in.)

If the shoe lining is less than minimum, replace the parking
brake shoes.

NOTE: In order to maintain effective brakes, replace all
of the shoes if the thickness of any one is not within
specification,

3. INSPECT REAR PARKING BRAKE LINING AND
DRUM FOR PROPER CONTACT

Replace the brake or lathe the brake disc as necessary.

4. MEASURE CLEARANCE BETWEEN PARKING BRAKE
SHOE AND LEVER

Using a feeler gauge, measure the clearance.
Standard clearance: 0 — 0.35 mm (0 — 0.0138 in.)

If the clearance is not within specification, replace the
shim with one of the correct size.

Thickness mm {in, } Thickness mm {in. }
0.3 (0.012) 0.9 (0.035)
. 0.6 {0.024)
Sih!m

1
| Clearance _—




BR-28 BRAKE SYSTEM — Rear Brake

Grease

ASSEMBLY OF PARKING BRAKE
{See page BR-26)

1.

— m-_-u
IF NECESSARY, REPLACE SHIM '

(al Remove the parking brake lever, and install ﬂ1E-Eﬂﬁ.
rect size shim. 14

(b} Install the parking brake lever with a new C-washer, L
{c} Remeasure the clearance.

i )
APPLY NON-MELTING TYPE GREASE ON BACKING
PLATE AS SHOWN 3

Apply non-melting type grease to the sliding surfaces -ni
the shoe.

APPLY NON-MELTING TYPE GREASE TO SHOE
ADJUSTING SCREW SET |

ol ol i o

Pl
e A e s




BRAKE SYST EE_I'I — Rear Brake BR-29

3. CONNECT PARKING BRAKE LEVER TO CABLE
Compress the cable spring and connect the lever.

4. INSTALL REAR SHOE

Slide in the rear shoe between the shoe hold-down spring
seat and the backing plate.

CAUTION: Do not allow oil or grease to touch the rub-
bing face.

5. INSTALL TENSION SPRING, FRONT SHOE AND SHOE
ADJUSTING SCREW SET

{a} Install the tension spring to the rear shoe.
(b} Install the front shoe to the tension spring.

{c} Install the shoe adjusting screw set between the front
and rear shoes.

(d} Slide in the front shoe between the shoe hold-down
spring seat and the backing plate.

6. INSTALL FRONT SHOE RETURN SPRING
7. INSTALL STRUT WITH SPRING

8. INSTALL REAR SHOE RETURN SPRING
for Front  for Rear

9. INSTALL REAR DISC

{a) Before installing, polish the disc and shoe surfaces
with sandpaper.

{b} Align the groove on the rear axle shaft flange and
service hole on the disc.
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BRAKE SYSTEM — Rear Brake

—————

10.
fal
-. T'if_
; &) Extension
I
11.
12.
13.
EROGES
14.

ADJUST PARKING BRAKE SHOE CLEARANCE
{a) Temporarily install hub nuts,

{b} Turn the adjuster and expand the shoes until the
rotor disc locks.

{c) Return the adjuster 8 notches.

INSPECT AND ADJUST PARKING BRAKE LEVER
TRAVEL :

Check that parking brake lever travel is correct, _
Pull the parking brake lever all the way up, and countthe
notches of lever travel. '

Parking brake lever travel at 20 kg (44.1 Ib, 196 N): 3
5 — 8 clicks

INSTALL REAR DISC BRAKE ASSEMBLY

Install the disc brake and torgue two torque plate mount -
bolts. '

Torque: 475 kgem (34 ft-lb, 47 N-m)

BED DOWN PARKING BRAKE SHOES AND DRUM

{a) Drive the vehicle at about 50 km/h (31 mph) on a
safe, level and dry road.,

(b} With the parking brake release button pushed in, pull
on the lever with 9 kg (19.8 Ib or 88 N} of force. ]

(c) Drive the vehicle for about 400 meters (1/4 mile) in
this condition. '

(d} Repeat this procedure two or three times.

RECHECK PARKING BRAKE LEVER TRAVEL




BRAKE SYSTEM — Brake Hoses and Tubes BH-El

BRAKE HOSES AND TUBES
DISCONNECT AND CONNECT HOSE AND TUBE

1. DISCONNECT HOSE AND TUBE
{a) Disconnect the clip.

(b) Using a wrench to hold the hose and 55T to hold the
tube, disconnect the tube and hose.

SST 09751-36011

2. COMNNECT HOSE AND TUBE
{a} Connect the hose and tube by hand.

(b} Using a wrench to hold the hose and SST to hold the
tube, torque the connection.

S5T 09751-36011
Torque: 155 kg-em (11 ft-Ib, 15 N.m)
(e} Install a new hose clip.

INSPECTION OF BRAKE HOSES AND TUBES

1. INSPECT BRAKE HOSES
{a] Inspect the hose for damage, cracks or swelling.
(b} Inspect the threads for damage.

2. INSPECT BRAKE TUBES

{a} Inspect the tube for damage, cracks, dents or corro-
sion,

(b} Inspect the threads for damage.
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SR-2 STEERING — Precautions, Troubleshooting, On-Vehicle Inspection
PRECAUTIONS .
Care must be taken to replace parts properly because they

could affect the performance of the steering system and result

in a driving hazard. .i

TROUBLESHOOTING

L

Problem Possible cause Remedy Page

Hard steerimg Tires improperly inflated Inflate tires to proper pressure Fa-3
Power steering belt loose Tighten belt SR-26
Oil level in reservoir low Check reservair SR-13 5

Insufficient lubricant

Lubricate suspension and
steering linkage

Poor return

Excessive caster Check front end alignment FA-3
Lowwer arm ball joints worn Replace lower arm ball joings Fa.15
Fower steering unit faulty Check power steering unit SR-13
Tires improperly inflated Inflate tires to proper pressure FAa-3

Insufficient lubricant

Wheel alignment incorrect

Lubricate suspension and
steering linkage
Check front end alignment Fi\-3

Excessive play

Steering gear loose
Main shaft worn
Lower arm ball joints worn

Tighten gear bolts
Replace main shaft =R-5
Replace lower arm ball joints FA-15

1.
Freaplay
Maximum
30 mm
ERa1%)
2.

ON-VEHICLE INSPECTION

CHECK THAT STEERING WHEEL FREEPLAY 15
CORRECT

With the vehicle stopped and pointed straight ahead, rock
the steering wheel gently back and forth with light finger
pressure. Freeplay should not exceed the maximum limit, 3

Maximum play: 30 mm (1.18 in.)
If incorrect, repair as required.

CHECK STEERING LINKAGE AND GEAR HOUSING

{a} Check the steering linkage for looseness or damage.
Check that:

* Tie rod ends do not have excessive play.
* Boots are not damaged.
& Boot clamps are not loose.

{b) Check the gear housing for grease leakage or oozing,




STEERING — Steering Column Assembly with Tilt Steering SR-3

STEERING COLUMN ASSEMBLY
WITH TILT STEERING

REMOVAL OF STEERING COLUMN

|35ﬂlﬁ.3ﬂ|

SI'E'EFiI'I WhEEI Wh“l Pad

Combination Switch

Column Tube and Shaft

Intermediate Shaft

Column Cover

| kg-em (ft-lb, N-m)| : Specified torque
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ZET88

SmEsr

3.

REMOVE NEGATIVE CABLE FROM BATTERY

REMOVE INTERMEDIATE SHAFT
(a) Remove the two set bolts.

{b) Remove the rack housing side first.
(e} Remove the column side.

REMOVE STEERING WHEEL

(a} Remove the screw at the lower portion of the steering
wheel pad and pull the pad out upward. i

{b} Remove the steering wheel nut.

(e} Using SST, remove the steering wheel,
SST 09609-20011

REMOVE INSTRUMENT LOWER PANEL AND AR
puCT '

REMOVE COLUMN COVER AND COMBINATION
SWITCH -

REMOVE TWO MOUNTING BOLTS FROM COLUMN
HOLE COVER PLATE 1

REMOVE TWO COLUMN BRACKET MOUNTING NUTS

PULL OUT COLUMN TUBE AND SHAFT
Turn the column tube as shown and pull out the shaft.




% Non-reusable part

fn v [ ]
e QL o — ¥ =i
L Tilt Lever Retainer
Sy
185 {13, 18) c Collar
Release Pin

Lkgcm {frlb, N-m)| : Specified torque

STEERING — Steering Column Assembly with Tilt Steering SR-6

COMPONENTS

Column Tube and

Intermediate Shatt

| 185 {13, 18) |
Intermediate Shaft
ey,
Snap Ring

| 260 (18, 285) | Upper Bearing

Upper Bracket
Support Reinforcement

Collar No. 2
Shim
@ Collar Na, 1

Tension Spring

) bl Tilt Lever

o Tilt Pawl!
Column Bracket

Serration Bolt

Tilt Steering Support
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STEERING — Steering Column Assembly with Tilt Steering

SR01H

DISASSEMBLY OF STEERING COLUMN ASSE
AND TILT MECHANISM
(See page SR-5)

1I'

REMOVE IGNITION KEY CYLINDER
{a} Place the ignition key at the ACC position. :

{b} Push down the stop key with a thin rod, and pull out
the key cylinder, 5

REMOVE TENSION SPRINGS AND CORDS
fa} Fully tilt the main shaft upward. i
(b} Pry the spring and remove the cord and spring,

DISCONNECT INTERMEDIATE SHAFT AND MAIN
SHAFT :

{a) Place matchmarks on the intermediate shaft and umu
versal joint. :

(b} Remove the joint bolt.

fc) Remove the four bracket bolts.

{d} Separate the tilt mechanism from the column tube,

DISCONNECT UPPER BRACKET FROM TILT
STEERING SUPPORT

{a) Remove the support reinforcement.

(b} Remove the three bolts and disconnect the brackw
from the support, "3
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5. REMOVE MAIN SHAFT FROM UPPER BHAEH-ET

fa) Using a soft jaw vise and snap ring pliers, remove the
snap ring.
(b} Pull out the main shaft from the bracket.

6. DISASSEMBLE TILT STEERING SUPPORT AND

COLUMN BRACKET
{a} Remove the two nuts, bolt and retainer.
{b} Take out the collar and release pin.

{c) Remove the tension spring and take out the tilt pawl.

{d) Remove the guide pin bolt, support bolt and shim.

s {el Using a hammer, rémove the serration bolt and tilt
lever.
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INSPECTION AND REPAIR OF STEERING
COLUMN ASSEMBLY

1. IF NECESSARY, REPLACE BEARING IN UPPER
BRACKET é
(a} Using SST and a hammer, remove the bearing.

S5T 09620-30010 (09623-30010)

lIII | SR04

(b} Pack MP grease into the bearing.

{c) Using S5T and a hammer, drive the bearing into the
bracket.

SST 09620-30010 (09624-30010, 09631-00020)

SO

2. IF NECESSARY, REPLACE LOWER BEARING

{al Using S5T and a press, remove the lower bearing from
the main shaft. |

SST 09527-20011
(b} Pack MP grease into the bearing.

LLTIET

fe) Using SST and a press, assemble the lower bearing
and main shaft. :

S5T 09236-00101 and 09612-22011

Hinag
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ASSEMBLY OF STEERING COLUMN ASSEMBLY
AND TILT MECHANISM
(See page SR-5)

1. COAT ALL RUBBING PARTS WITH MP GREASE

2. ASSEMBLE PAWL SET BOLT
Torque: 185 kg-cm (13 ft-Ib, 18 N-m)

3. ASSEMBLE TILT LEVER TO SUPPORT
(a) Select a collar No. 1 which will eliminate all play.

Cuter diameter mm [in.)
17,989 — 17996 {0.7082 — 0.7085)
17996 — 18.003 (0.7085 — 0.7088)
18.003 = 18.010 (0.7088 — 0.7091)
18.010 — 18017 (0.7091 - 0.7093)
18.017 — 18.024 (0.7083 - 0.7096)

(b} Install tilt lever and collar No. 1 to the support.

ff‘fm;.i',-;wf {c) Select a collar No. 2 which will eliminate all play.
/'/ ;i’f. - ;:;: A Outer diameter mm {in.}
b L — o
-“x/;;. ,. L 7 w:‘fi 4 17.982 — 18.000 (0.7080 — 0.7087)
\ v s f_kc; };}t 18.000 - 18.018 (0.7087 — 0.7084)
S l"h..-:,?’;” t’rl’ ——
[ _-I . i ’ ., .
‘h--k{-}} A ;;/? ﬂ@_kq (d} Install collar No. 2 to the support.
gl ﬁ.lf t._ N,

{e) Drive the serration bolt into the support,

{(fl Install the tilt pawl, tension spring and the release
pin,
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4. INSTALL SHIM, BOLT AND NUT
{a] Select a shim which fits snugly when pressed in by

{g) Assemble the collar and tilt lever retainer,
Torque: 185 kg-cm (13 ft-1b, 18 N-m)

hand.

Thickrass mers (i) Thick ness rmirn i)
0.2 (0.008) 1.4 (0.055)
0.5 (0,020 1.8 (0.071)
0.8 0,031

(b}

{a)
(b}

{a)

(b}

Torque: 185 kg-cm (13 ft-lb, 18 N-m)

5. INSTALL TILT STEERING SUPPORT STOPPER BOLT

Torque: 100 kgcm (7 ft-1b, 10 N-m)

6. ASSEMBLE MAIN SHAFT AND UPPER BRACKET

Install the shim, bolt, washer and a lock nut.

Install the stopper bolt, bracket, washer and nut.

Tighten the nut by holding the bracket with your fin
gers as shown.

Assemble the collar, spring and main shaft, and insen
them into the bracket. ;
Using a soft jaw vise and snap ring pliers, installa
new snap ring by pressing the main shaft and upper
bearing. ;
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7.

8.

10.

1.

12

ASSEMBLE UPPER BRACKET AND SUPPORT

{a} Apply anaerobic adhesive and sealant [THREE
BOND 1324 (Part No. 0BB33-00070) or equivalent]
to 1 or 2 threads of the bolt end.

NOTE: This adhesive will not harden while exposed to air.
It will act as a sealer or binding agent only when applied
between of threads, etc. and air is cut off.

(b} Install the two bolts; one with a wiring clamp.
Torque: 75 kg-cm (65 in.-lb, 7.4 N-m)
{c} Install the support reinforcement.

ASSEMBLE COLUMN BRACKET TO COLUMN TUBE
Torque: 185 kgcm (13 ft-Ib, 18 N-m)

CONNECT MAIN SHAFT AND INTERMEDIATE
SHAFT

Align the marks on the joint flange and intermediate shaft
and tighten the bolt.

Torque: 250 kg-cm (18 ft-lb, 25 N-m}

INSTALL TWO SPRINGS AND TWO CORDS

{a} Connect the tension spring and cord, and hook the
spring to the hanger.

{b} Pry the spring end and hook the cord end to the
support.

{c) Hook the cords to the cord guides.

CHECK OPERATION OF TILT STEERING LEVER
AND SUPPORT

{a) Check that there is no axial or horizontal play at the
end of the main shaft.

{b} Check that the main shaft lock securely in all six
positions.

INSTALL IGNITION SWITCH

]‘urn the ignition key plate to the ACC position, and
install the key cylinder into the upper bracket.
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INSTALLATION OF STEERING COLUMN AESEMBIJ
{See page SR-3)

1. PLACE COLUMN AND SHAFT IN INSTALLED

- POSITION

2. INSTALL COLUMN BRACKET MOUNTING NUTS
BY HAND

3. INSTALL STEERING COLUMN HOLE COVER
PLATE

Tighten the bolts.
Torque: 130 kg-cm (9 ft-1b, 13 N-m)

4. TORQUE TWO COLUMN BRACKET MOUNTING
NUTS

Torque: 250 kg-cm (18 ft-1b, 25 N.m)

5. INSTALL COMBINATION SWITCH AND COLUMN
COVER

6. INSTALL AIR DUCT AND INSTRUMENT LOWER
PANEL

7. INSTALL INTERMEDIATE SHAFT
{al Install the column side first.
(b) Install the rack housing side.
{c) Install the two bolts and torque them.
Torque: 350 kg-cm (26 ft-1b, 34 N.m)

8. CONNECT NEGATIVE CABLE TO BATTERY

L5 M6

9. INSTALL STEERING WHEEL

{a) Position the front wheels straight ahead and install
the steering wheel in the neutral position.

(B} Tighten the nut.
Torque: 350 kg-cm (25 ft-1b, 34 N-m)
{c) Install the steering wheel pad.
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POWER STEERING
On-Vehicle Inspection
CHECKING DRIVE BELT TENSION

Using a belt tension gauge, check the drive belt tension.

Belt tension gauge:

Nippondenso BTG-20 (958506-00020) or
Borroughs  No. BT-33-73F

Drive belt tension:
New belt 125 + 25 1b
Used belt 80 + 201b

BELS

n f Nippondenso Borroughs

MNOTE:
* ““MNew belt"” refers to a brand new belt which has never
befare been used.

* “Used belt"’ refers to a belt which has been used on a
running engine for 5 minutes or more.

FLUID LEVEL CHECK
1. KEEP VEHICLE LEVEL

2. BOOST FLUID TEMPERATURE

With the engine idling at 1,000 rpm or less, turn the steer-
ing wheal from lock to lock several times to boost the fluid
temperature,

Fluid temparature: B0°C (176°F)

3. CHECK FOR FOAMING OR EMULSIFICATION

NOTE: Foaming and emulsification indicate the existence
of air in the system or that the fluid level is too low.

4, CHECK FLUID LEVEL IN RESERVOIR TANK
Check the fluid level and add fluid if necessary.
Fluid: ATF DEXRON® or DEXRON®* 1

MOTE: Check that the fluid level is within the HOT LEV-
EL of the dipstick. If the fluid is cold, check that it is wi-
thin the COLD LEVEL of the dipstick.

CHECK IDLE-UP

1. WARM UP ENGINE
2. TURN AIR CONDITIONER SWITCH OFF
3. CHECK IDLE-UP

tal Fully turn the steering wheel.

ib} Check that the engine rpm is decrease when the air
control valve hose is pinched.

(e} Check that the engine rpm is increase whean tha air
control valve hose is released,
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STEERING — Power Steering

BE Y

B¥3a

BIIDE

Aeddh ibimn

Return
Hose

B 137

REPLACEMENT OF POWER STEERING FLUID

1. JACK UP FRONT OF VEHICLE AND SUPPORT IT
WITH STANDS

2. REMOVE FLUID RETURN HOSE FROM
RESERVOIR TANK AND DRAIN FLUID
INTO A CONTAINER

3. WITH ENGINE IDLING, TURN STEERING WHEEL
FROM LOCK TO LOCK WHILE DRAINING FLUID

4. STOP ENGINE

5. FILL RESERVOIR WITH FRESH FLUID
Fluid: ATF DEXRON® or DEXRON® I

6. START ENGINE AND RUN IT AT 1,000 RPM

After 1 or 2 seconds, fluid will begin to discharge from the
return hose. Stop the engine immediately at this time.

7. REPEAT STEPS 5 AND 6 FOUR OR FIVE TIMES
8. CONNECT RETURN HOSE TO RESERVOIR TANK

9. BLEED POWER STEERING SYSTEM
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B30

LEak

Below & mim

Bleeding of Power Steering System

1.

CHECK FLUID LEVEL IN RESERVODIR
Check the fluid level and add fluid if necessary.
Fluid: ATF DEXRONZ or DEXRON® NI

MOTE: Check that the fluid level is within the HOT

LEVEL of the dipstick. If the fluid is cold, check that it is
within the COLD LEVEL of the dipstick.

START ENGINE AND TURN STEERING WHEEL

FROM LOCK TO LOCK THREE OR FOUR
TIMES

Run the engine at 1,000 rpm or less.

CHECK THAT FLUID IN RESERVOIR IS NOT
FOAMY OR CLOUDY AND DOES NOT RISE OVER
MAXIMUM WHEN ENGINE IS STOPPED

Measure the fluid level with the engine running. Stop the
enging and measure the fluid level.

Maximum rise: 5 mm {0.20 in.)

If a problem is found, repeat steps 1 and 2, Repair the
PS pump if the problem persists.

CHECK OF AIR CONTROL VALVE

START ENGINE AND RUN IT AT IDLE

TURN STEERING WHEEL LEFT AND RIGHT
Check that the rpm does not decrease more than 50 rpm.,

WHILE PINCHING AIR HOSE, TURN STEERING
WHEEL LEFT AND RIGHT

Check that the rpm decreases about 200 rpm,
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ZHTRY
Oil Temp
80
_"l.'_:_
BIaEe
Min. 65 kafem® | nlp
r— |
Lock Position
L %.I
rcl
‘ rpm Segon ous
SRDA40
Pressure Differential
Less than 5 kg/cm®
o m———
l.;ﬂ 3,000
fpl"l'l SRDd4
] vl Fie)

Oil Pressure Check
1.

CONNECT PRESSURE GAUGE
(a} Using SST, remove the pressure line from the P§

pump. '
SST 09631-22020

(b} Connect the gauge side of the pressure gauge to the =
PS5 pump. )

{c} Connect the valve side of the pressure gauge to the _
pressure line, 3

{d) Bleed the system. Start the engine and turn the wheel
fully in both directions two or three times. L

(e} Check that the fluid level is correct.

CHECK THAT FLUID TEMPERATURE IS AT
LEAST 80°C (176°F)

START ENGINE AND RUN IT AT IDLE

T P TR ITI ]

CHECK FLUID PRESSURE READING WITH VALVE j:
CLOSED

Close the pressure gauge valve and observe the reading on §
the gauge. g
Minimum pressure: 65 kg/cm® (924 psi, 6,374 kPa) g
|
%

NOTE: Do not keep the valve closed for more than 10
seconds.

If pressure is low, repair or replace the PS pump.
OPEN VALVE FULLY

CHECK AND RECORD PRESSURE READING AT
1,000 RPM

CHECK AND RECORD PRESSURE READING AT
3,000 RPM

Check that there is less than 5 kg/em® (71 psi, 490 kPa)
difference in pressure between the 1,000 rpm and 3,000
rpm checks.

If the difference is greater, repair or replace the PS pumg
flow control valve,
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8. CHECK PRESSURE READING WITH STEERING
Min. 65 kg/cm’ %ﬂ WHEEL TURNED TO FULL LOCK
'

-

Be sure the pressure gauge valve is fully opened and the

Open
. %{ ﬁ engine idling.
~iEh, Minimum pressure: 65 kg/em® (924 psi, 6,374 kPa)

If pressure is low, the gear housing has an internal leak and
must be repaired or replaced.

9. MEASURE STEERING EFFORT
Center the steering wheel and run the engine at idle.
Using a scale, measure the steering effort in both directions.
Maximum steering effort: 4 kg (8.8 Ib, 29 N)

If steering effort is excessive, repair the power steering
unit.

MOTE: Be sure to consider tire type, pressure and contact
surface before making your diagnosis.
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Power Steering Pump
REMOVAL OF POWER STEERING PUMP

Pressure Tube m

Ajir Control Hose

Drive Belt and Pulley Power Steering Pump

|4-IEEJE'. -u}f

Return Hose TR
@J“'

[ 375 (27, 37 I
|kg-¢m [ft-lb, N=mb| : Specified torque

1. DISCONNECT AIR HOSES FROM AIR CONTROL

VALVE
2. DRAIN FLUID FROM RESERVOIR TANK
3. DISCONNECT RETURN HOSE FROM RESERVOIR

TANK

4. DISCONNECT PRESSURE TUBE FROM POWER
STEERING PUMP

Using SS5T, loosen and disconnect the pressure tube.
SST 09631-22020

5. REMOVE DRIVE BELT AND PULLEY

{a) Push on the drive belt to hold the pulley in place and
remove the pulley set nut. :

{b) Remove the drive belt adjust bolt,

{e] Remove the PS pump rear mount bolt.
(d) Remove the drive belt.

(e} Remove the pulley and woodruff key.

6. REMOVE POWER STEERING PUMP

Remove the PS pump front mount bolt, and remove the
PS pump. '
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COMPONENTS

Flow Control

Snap ing Spring Seat
Flow Control Vﬂw% #0-Ring
% CLSMP Ring
Spring é

Lkg-em {ft-lb, N-m] | : Specified torque
# MNon-reusable part

DISASSEMBLY OF POWER STEERING PUMP

1. CLAMP POWER STEERING PUMP IN VISE
CAUTION: Do not tighten the vise too tight.
2. REMOVE FRONT HOUSING SET BOLTS

3. REMOVE RESERVOIR TANK AND O-RING

Remowve the two reservoir tank set bolts, reservoir tank and
O-ring.

4. REMOVE AIR- CONTROL VALVE

5. MARK FRONT AND REAR HOUSING
Mark these parts to ensure correct reassembly.

6. REMOVE FRONT HOUSING
Using a plastic hammer, tap off the front housing.

CAUTION: Be careful that the vane plates, rotor and
cam ring do not fall out.

2508 IEDET
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Z5103 RAGID

ZEas In1og

7.

10.

1.
12.

13.

REMOVE CAM RING, ROTOR AND VANMNE PLATES :E
CAUTION: Be careful not to scratch the cam ring, rotor
or vane plates. 3

REMOVE STRAIGHT PINS

REMOVE ROTOR SHAFT

(a] Clamp the front housing in a vise.

CAUTION: Do not tighten the vise too tight.

(b} WUsing a chisel and hammer, pry off the oil seal.
{e} Using snap ring pliers, remove the snap ring.

{d) Using a plastic hammer, lightly tap the rotor shaftout
of the front housing. :

REMOVE REAR PLATE AND SPRING

Using a plastic hammer, tap the bottom end of the rex
housing, and remove the rear plate and spring.

CAUTION: Avoid gripping the rear plate with pliers &
this could damage it.

REMOVE PRESSURE PORT UNION

REMOVE FLOW CONTROL VALVE AND SPRING
CAUTION: Use care not drop, scratch or nick this vahe,

REMOVE FLOW CONTROL SPRING SEAT
{a} Using snap ring pliers, remove the snap ring.
(b) Install a suitable bolt to the spring seat and pull itout
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1.

INSPECTION OF POWER STEERING PUMP

INSPECT BUSHING AND MEASURE BUSHING OIL
CLEARANCE

{a} Check bushing for wear or damage. The bushing can-
not be replaced separately.

If wear or damage is found, replace entire housing,

(b] Check the oil clearance between the bushing and
rotor shaft,

Maximum oil clearance: 0.07 mm (0.0028 in.)

IF NECESSARY, REPLACE ROTOR SHAFT BEARING
{al WUsing snap ring pliers, remove the snap ring.

(b} Using a press, press out the bearing.

(e} Using a press, press in the bearing.

(d) Using snap ring pliers, install the snap ring.

INSPECT ROTOR AND CAM RING

Measure the cam ring thickness. Check that the difference
between the rotor and cam ring measurement is less than
Maximuim,

Maximum difference: 0.06 mm (0.0024 in.)

If the difference is excessive, replace the cam ring with one
stamped with the same letter on the rotor.

INSPECT AND MEASURE VANE PLATES
(a) Check the vane plates for wear or scratches,

(b} Measure the length, height and thickness of the vane
plates.

Minimum length: 14,97 mm (0.5894 in.)
Minimum height: 7.8 mm (0.307 in.)
Minimum thickness: 1.7 mm {0.067 in.)

(e} Measure the clearance between the vane plate and
rotor groove.

Maximum clearance: 0.06 mm (0.0024 in.)

NOTE: There are five vane lengths with the following
rotor and cam ring marks:

Ak Vane length mm (in)
None 14.996 — 14998 (0.5904 — 0.5905)
1 14.994 — 14996 (05903 - 0.5904)
2 14,992 — 14994 (05902 — 0.5903)
3 14990 — 14,992 {0.59016 — 0.58024)
4 14888 — 14990 (0.5901 — 0.5902)
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Compressed Sir

L

5.

INSPECT FLOW CONTROL VALVE AND MEASURE
SPRING :

(al Check the flow control valve for wear or damage.

(b} Apply fluid to the valve and check that it faly
smoothly into the valve hole by its own weight, 4

{c} Check the flow control valve for leakage.

* Close one of the holes and apply compressed air [4 :'
or & kafem® (57 or 71 psi, 392 or 490 kPa)] inty |
the opposite side, ]

® Confirm that air does not come out from the end
hole, :

If necessary, replace the valve with one stamped with the
same letter on the rear housing.

(d} Check that the spring is within specification,

Standard length  50.0 mm {1.969 in.)
Minimum length 47.0 mm (1.850 in.)

If the spring is not within specification, replace the spring.

IF NECESSARY REPLACE UNION SEAT

{a} Using a screw extractor wrench, remove the union
seat,

(b} Install a new floating type union seat.
NOTE: Only floating type parts are available,
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ASSEMELY OF POWER STEERING PUMP
{See page SR-19)
1. INSTALL SPRING AND FLOW CONTROL VALVE

NOTE: Be sure the letter inscribed on the flow control
valve matches the letter stamped on the rear of the pump
body.

Inscribed mark: A,B,C,D,EorF

2. INSTALL PRESSURE PORT UNION
Install and torgue the union.
Torque: 700 kgcm (51 ft-1b, 69 N-m)

3. INSTALL FLOW CONTROL SPRING SEAT
{a} Temporarily install a suitable bolt to the spring seat.

(b} Push in the bolt and install the snap ring with snap
ring pliers,

i} Remowve the suitable bolt.

SAODAT FELE

4. INSTALL ROTOR SHAFT TO FRONT HOUSING
Install the rotor shaft into the front housing by tapping it

— [g' in with a plastic hammer.
l ‘ | : 9. INSTALL SNAP RING

Using snap ring pliers, install the snap ring to the front
housing.

B9

6. INSTALL OIL SEAL

L) (al Apply a light coat of MP grease to a new oil seal lip,
[l (b} Using 55T and a hammer, install the oil seal,

55T 09608-30012 (09608-04030)

7. INSTALL O-RING
8. INSTALL STRAIGHT PINS

9. INSTALL CAM RING

Align the fluid passages of the cam ring and front housing,
and install the cam ring,
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E0RE TE1H

Round End

Outside

NALTT RASTY

10. INSTALL ROTOR 3
Install the rotor with the chamfered end facing toward the :Q

front. :
NOTE: Be sure the letters inscribed on the cam ring and |
rotor are matching. '

Inscribed mark: 1, 2, 3, 4 or None

11. INSTALL VANE PLATES :
Install the vane plates with the round end facing outward,

12. INSTALL REAR PLATE AND SPRING

la} Place the rear plate an the cam ring with the pin holes
aligned with the pins. 3

(b) Place the spring on the rear plate.

13. INSTALL REAR HOUSING

{a) Align the marks on the front and rear huusing,aﬂ:}
assemble them. 3
(b} Install the reservoir tank in place and tighten the
reservoir tank set bolts.
(¢} Finger tighten the front and rear housing mmnﬁqé-
bolts.
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17.

14.

15.

16.

TIGHTEN FOUR HOUSING BOLTS

la} Clamp the rear housing in a vise.

CAUTION: Do not tighten the vise too tight.

(b} Tighten the four housing bolts evenly in 3 or 4 passes.
Torque: 475 kgcom (34 ft-Ib, 47 N-m)

INSTALL RESERVOIR TANK
Install and torque the bolts,
Torque: 130 kg-cm (9 ft-lb, 13 N-m)

CHECK ROTOR SHAFT ROTATION CONDITION

{a) Check that the rotor shaft rotates smoothly without
abnormal noise.

{b} Provisionally install the pulley nut and check the
rotating torque.

Rotating torque: Less than 2.8 kg-cm (2.4 in.-Ib, 0.3 N-m)

INSTALL AIR CONTROL VALVE
Torque: 370 kg-cm (27 ft-lb, 36 N-m)
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INSTALLATION OF POWER STEERING PUHP'
{See page SR-18) : 'f

1.

INSTALL POWER STEERING PUMP

(a) Place the PS pump in position and torque the front
mount bolt. ]

Torque: 375 kg-cm (27 ft-lb, 37 N.m)
{b} Install the drive belt adjust bolt by hand.

INSTALL PULLEY AND DRIVE BELT
{al Install the woodruff key and pulley.
{b) Install the pulley set nut.

{e) Install the drive belt.

(d) Insert a bar under the PS pump and ply it upward
until the belt tension is at specified value. ;

Belt tension gauge:
Nippondenso BTG-20 (95506-00020) or
Borroughs Mo. BT-33-73F

Dr