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INz 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 al! repair operations contained in that section, Read

these precautions before starting any repair task,

TROUBLESHOOTING tables are included for each system to
help you diagnose the system 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:

‘Adjusting Washer
Pinion Geer

! “Clutch Member RH
i hutch Member UH

‘Theust Washer No, 1———

‘Thrust Washer No. 2 
‘Thrust Washer No. 1

‘Clutch Member Theust Washer

‘Clutch Member Spring

cut MemeQo Thrust Wosher | Aastng Washer

Specie torque me)
@ = Non-reusable part
1 Preconted part
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Photograph or ilustration:

what to do and where

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

‘© The photo or illustration shows what 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 to do
a

21. CHECK PISTON STROKE OF OVERDRIVE BRAKE

(a) Place SST and a dial indicator onto the overdrive
brake piston as shown in the figure.

‘SST 09350-30020 (09350.06120)

Set part No. Component part No.

_- Detail text: how to do it

(b) Measiire the stroke applying and releasing the com-
pressed air (4 — 8 kg/om?, 57 — 114 psi or 392 — 785
kPa) as shown in the figure.

Piston stroke: 1.40 — 1.70 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:

19 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 you 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

2 possibility of injury to you or other people.

* CAUTIONS are also presented in bold type, end 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.
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IDENTIFICATION INFORMATION
VEHICLE IDENTIFICATION NUMBER
The vehicle identification number is stamped on the cow! pane!
‘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 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

{a) Before performing electrical work, disconnect the
inagative from the battery termi

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 ter
with @ shop rag. Do not scrape them with a
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 cover for the positive (+) terminal is
properly in place.

Check hose and wiring connectors to make sure that they
are secure and correct.

b)

@

(a als
or

e)

wo
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WIV TF,
ile Side

Va

12

13,

Observe the following precautions to avoid damage to the
parts:

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

{b) To pull apart electrical connectors, pull on the con-
ector itself, not the wires,

{c) 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,

{d) When steam cleaning an engine, protect the dis-
ibutor, coil, air filter, carburetor intake, air pump

and VCV from water.

(e) Never use an impact wrench to remove or install
thermo switches or thermo sensors.

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

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

‘Tag hoses before disconnecting them:
(a) When disconnecting vacuum hoses, use tags to identi-

fy how they should be reconnected.
(b) After completing a job, double check that the

vacuum hoses are properly connected. A label under
the hood shows the proper layout.
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VEHICLE LIFT AND SUPPORT LOCATIONS

@ Front

enter of rear axle housing

PANTOGRAPH JACK POSITION

SUPPORT POSITION

Safety stand nnn
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ABBREVIATIONS USED IN THIS MANUAL
alc Air Conditioner
ALR ‘Automatic Locking Retractor
A/T, ATM Automatic Transmission
ATE ‘Automatic Transmission Fluid
Be Overdrive Brake
By, No. 1 Brake
8, No. 2 Brake
Bs No. 3 Brake
BoC Bottom Dead Center
BTDC _Before Top Dead Center
BVSV —_Bimetal Vacuum Switching Valve
Ce Overdrive Direct Clutch
cy Front Clutch
c. Rear Clutch
cis. Circuit Breaker
DOHC —_Double Over Head Cam
oP Dash Pot
ov Double Vacuum Valve
EcT Electronic Controlled Transmission
ECU Electronic Controlled Unit
EFL Electronic Fuel Injection
EGR Exhaust Gas Recirculation
ELR Emergency Locking Retractor
EPR Evaporator Pressure Regulator
ESA Electronic Spark Advance
ETR Electronic Tuning Radio
EVAP Evaporative (Emission Control)
—x Exhaust (manifold, valve)Ex. Except
Fu Front Left
Fr Front Right
IG Ignition
IN Intake (manifold, valve)
IRS Independent Rear Suspension
Isc Idle Speed Control
tH Lefthand
LHO Left-hand Drive

. 0) Limited Slip Different
MP. Multipurpose
M/T, MTM_ Manual Transmission
oD Overdrive
OPT Option
os. Oversize
PCV Positive Crankcase Vent

PS Power Steering
RH Right-hand
Re Rear Left
Ra Rear Right
SED Sedan

SSM Special Service Materials
ssT Special Service Tools
STD Standard
sw Switch
Te Torque Converter
Tecs Toyota Computer Controlled System
TOC Top Dead Center

Two Three-Way Catalyst
us Under
vsv Vacuum Switching Valve
wi With
wio Without
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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.



MAINTENANCE — Maintenance Schedut

MAINTENANCE SCHEDULE
Maintenance operations: A= Check and/or adjust if necessary;

R= Replace, change of lubricate;
1 = Inspect and correct or replace if necessary

NORMAL CONDITION SCHEDULE

Service interval
\ (Odometer reading or months,

“Maintenance services beyond 60,000 miles
(96,000 km) should be performed at the same
Intervals shown in each maintenance schedule\ichve come fit n 4 see page

System __ [ies sc00 [10 [20 [30 [40 [50 [60] temas
Vwamorunoshene Km x 4000 | 16 [a2 | 48 | 64 e0 [96 |

Months 12 | 24 | 36 [4B | 60 | 72
ENGINE [Drive belts a mm 1 | MAS five 2)Engine ci and RRR LR] A LA | MAS items)

Engine cooint2) : R_| MAS litem 7)
[Exhaust pipes and mountings ~ 7 MAG fitern 117

FUEL Air filter _ ~ mi | _MAS (item 4)[Fue in ad connections Toth MA (tem 10)
___|Fet ier can user TTT Wa Gem 9

TGNITION]| Spark plug (Patium doped) | MAS (tem 3)
EVAP [Charcoal canister - _ 1 MAG (item 8)
BRAKES _ ~ 1 1 1 MAS (item 14)

Brake pads aed discs (Front and ead i 1 1 [MA (tem 13) |
Brake ine pipes nd howes 1 1 1 | MA? (tem 12) —|

CHASSIS | Steering linkage a0 ' 1 MAB (item 15),
Ball joints and dust covers aan 1 1 [MA (item 17)
[Automatic trarsmison, manual Tanamision, ; , 1 LOMAS them 18)
citer fx: CSO) hd steering gar hosing oi MAS (tom 16)

[Limited slip differential (LSD) oil (4) - 1 R 1 ‘MA-9 (item 19)
[Front and rear (IRS only) wheel bearings grease (4) ~ R ‘MA-10 {item 21)[Bots and nuts on chasis and body — Cre 1 [WATT tem 227

Owne

Note:
o

2)

@

«

tenance services indicated by a star (#) is required under the terms of the Emission Control Systems Warranty. See

Guide for complete warranty i

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

‘After 60,000 mies (96,000 km)

Inspect the steering gear housing

information.

‘oF 72 months, replace every 30,000

for oil leakage only.

‘Change every 40,000 miles (64,000 km) or 48 months



MAINTENANCE — Maintenance Schedul

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

© Towing a trailer, using @ camper or cr top carier.
© Operating on dusty, rough, muddy or salt spread roads.
1 Repeat short trips ess 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
‘Sevice intenal Tarntnance ervion beyond 60,000 miles
Seer sor months, | (86.000 kd shouldbe performed atthe sam{Odometer reading or intervals shown in esch maintenance schedule, See aoe

Sytem Miles x 1,000 |s holiszogsbobshoKsEobssa] em No.)Muintnanca tame Km x 1,000 _|@ f624232hoMss6fs)/2 60896
Months | fzlelzaozelazheleajedeq?|

Engine aR MAS em 7
1 TMA Gem 21

alA|Aa|AlR|AlA|R|alR|R| WAS item)
| MA-S (item 7)

Exhaurt pipes and mountings TOTTI a teem 17
FuEL [ai iter Tepe tete pt Tele [i || was Geom or)

Fueling and connections 1 [MAS (item 70),
Fuel lr cap oat | MAG rem 3)

IGNITION | Spark pis (Patinum Upped) TT] Mas item 3)
EVAP. Charcoal canister_ : 1 [MA (item 8)
[BRAKES | Brake inings and drome TPE ITLL] WAS tem 147

Brake pods and dss (Front and rear TPT Pe Twa tte 139
Brake line pipes and hoses * 1 1 1 | MA-7 (item 12)

CHASSIS. | Steering linkage Pe fe Te [eT ma tom 159
Ball joint and dust covers TL ECTEC TTT [Mae trem 9
‘Automatic transmision, manual anamiion, MAA (item 19)
Gittevontl and steering gear hovsng oH) R R | Mato (tom 20)

MA (item 16)

Front and ear (RS only) wheel basing graee®) a MAIO Gam 21)
Bolts and nut on chasis and body? TOE Te pat em 20)

Maintenance services indicated by a star (#) is required under the terms of the Emission Control 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, itt recommended to change at 60,000 miles (96,000 km).
(2) After 60,000 miles (98,000 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.
a) 19 mainly on dusty roads. If not, follow the normal condition schedul
(6) Inspect the steering gear housing for oil leakage only.
(6) Change every 40,000 mites (64,000 km or 48 months.
(7) Applicable when operating mainly on rough and/or muddy roads. If not, follow the normal condition schedule.
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MAINTENANCE OPERATIONS.
ENGINE
Cold Engine Operations

REPLACE TIMING BELT1

gad
Laas! dase! naa

CORRECT WRONG == WRONG

CORRECT WRONG

Clearance
i

(a)

(b)

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

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

INSPECT V-RIBBED TYPE DRIVE BELT
(al LTERNATOR) AND CONVENTIONAL TYPE
DRIVE BELTS (PS PUMP AND A/C COMPRESSOR)

(a)

(b)

Bel

Dri

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 onh
that the belt does not touch the bottom of the pulley
groove,

If necessary, replace the drive belt.

Using @ belt tension gauge, check the drive belt
tension.

It tension gauge:
Nippondenso BTG-20 (95506-00020) or
Boroughs No. BT-33-73F

belt tension:
\Veribbed type 135 + 20 1b

170+ 10 1b

Used belt 80+ 20 1b
New belt 125 + 26 tb

If necessary, adjust the drive belt tension.

Used belt
New belt

Conventional type

NOTE
“New belt” refers to a belt which has been used less
than 5 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 replacing the drive belt, check that it fits properly
in the ribbed grooves, especially in the places difficult
to see.
After installing a new belt, run the engine for about 6
minutes and then recheck the tension,
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WRONG

: compecr

Drain Cock Drain Cock

3. REPLACE SPARK PLUGS (PLATINUM TIPPED)
{a) Disconnect the spark plug wires at the boot.

DO NOT pull on the wires.
(b) Remove the spark plugs.

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

ND PIER
NGK BPRBEPI1

NOTE: _1f adjusting the gap of a new plug, bend only the
base of the ground electrode. Do net touch the tip. Never
attempt to adjust the gap on a used plug,

INSPECT AIR FILTER

(a) Visually check that the
1 cessively dirty, damaged or oly.

{b) Clean the element with compressed air.
First blow from the back side thoroughly. Then blow
off the front side of the element.

cleaner element is not eX,

REPLACE AIR FILTER

Replace the air cleaner element with @ new one.

REPLACE ENGINE OIL AND OIL FILTER
(See page LU-3)
Engine oil grad

API grade SF or SF/CC, multigrade viscosity and fuel-
efficient oil

Engine oil capacity (Drain and refill with oil filter change):
5.1 liters (6.4 US gts, 4.5 Imp. ats)

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.

(c) Fill system with coolant.
Coolant capacity (w/ heater or air conditioner

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

Use a good brand of ethylene-glycol base coolant, mixed
according to the manufacturer's instructions.
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INSPECT CHARCOAL CANISTER

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

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

© Check that air comes out of the bottom pipe C
jout resistance.

‘© 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.

9, REPLACE GASKET IN FUEL FILLER CAP = \
(2) Remove the old gasket (O-ring) from the fuel filler.

cap. Do not damage the cap.

(b) " Install the new gasket by hand.
(c) Inspect the cap for damage or cracks.

(a) Install the cap and check the torque li

10. INSPECT FUEL LINES AND CONNECTIONS.
(See page FI-57)
Visually inspect the fuel lines for cracks, leakage, loose
connections, deformation or tank band looseness.

11. INSPECT EXHAUST PIPES AND MOUNTINGS

Visually inspect the pipes, hangers, and connections for
severe corrosion, leaks or damage.
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BRAKES

12, INSPECT BRAKE LINE PIPES AND HOSES
NOTE: Inspect in a well lighted area. Inspect th tire
circumference and length of the brake hoses using @ mir-
ror as required, Turn the front wheels fully right or left be-
fore inspecting the front brake.

=z
a

t
(0) Check all brake lines and hoses for:

© Damage © Corrosion

v seco © 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
‘edges, moving parts and the exhaust system.

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

13, INSPECT FRONT AND REAR BRAKE PADS AND
pisces
(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 @ squealing or scraping noise occurs from the
front or rear brakes during driving, check the pad wear in-

jcator. If there are traces of the indicator contacting the
ise 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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14. INSPECT PARKING BRAKE LININGS AND DRUMS
(See page BR-26)

(2) 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.)

(c) 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 (60 km/h) ona
safe, level and dry road.

© With the parking brake release button pushed in,
pull on the lever with 20 tb (9 kg, 88 N) of force.

© Drive the vehicle for about 1/4 mile (400 meters}
in this cor

‘© Repeat this procedure 2 or 3 times, \

© Check parking brake lever travel.

If necessary, adjust the parking brake.

CHASSIS
15. INSPECT STEERING LINKAGE

(2) Check that the steering wheel freeplay.

Maximum steering whee! 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.

i) Somm”
{b) Check the steering linkage for looseness and damage.

Check that:

‘© Tie rod ends so 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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Max, Pay: 2.5mm

18.

19.

7.

ns. MAS
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.

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

‘© Make sure the front wheels are in a straightfor-
ward position, and block them with chocks.

© Using 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.)

If excessive play is found, replace the ball joints.

{b) Inspect the dust cover for damage.

CHECK AUTOMATIC TRANSMISSION OR MANUAL
TRANSMISSION AND DIFFERENTIAL OIL
Visually check the automatic transmis
mission and differential for oil leakag

If leakage is found, check for cause and repair.

REPLACE MANUAL TRANSMISSION AND
DIFFERENTIAL OIL

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

(b) Reinstall the drain plug.

{c) Add new oil until it begins to run out of the filler
hole.

‘Transmission oil —
Oil grade: APIGL-4 or GL-5

‘SAE 75W-90 or 80W-90
2.4 liters (2.5 US qts, 2.1 Imp. qts)

Oil grade: API GL hypoid gear oil or for LSD oi
(LSD only}

Viscosity: Above —18°C (0°F) SAE 90
Below —18°C (0°F) SAE 80W-90

or 80W
Capacity: 1.2 liters (1.3 US gts, 1.1 Imp. ats)
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SEE PAGES FAS to 9

SEE PAGES RAS to 11

20. REPLACE AUTOMATIC TRANSMISSION FLUID

(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 DEXRON® I
Drain and refill capacity:

2.4 liters (2.5 US qts, 2.1 Imp. qts)
Dry fill capacity:

6.5 liters (6.9 US gts, 5.7 Imp. gts)
(d) Start the engine and shift the selector into all pc

tions from “P” through "“L’

(e) With the engine idling, check the fluid level.
Add fluid up to the “COOL” level on the dipstick.

CAUTION: Do not overfill

21. REPACK FRONT AND REAR (IRS ONLY) WHEEL
BEARINGS

{a) Change the front wheel bearing grease.
(See pages FA-6 to 9)

Grease grade: Multipurpose grease (NLGI No. 2)

Front wheel bearing friction prelosd (while turning):
0 — 1,050 g (0 — 2.3 lb, 0 — 10 N)
In addition to oil seal frictional force

(b) IRS Type Rear Axle

‘Change the rear whee! bearing grease,
(See pages RA-5t011)
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22. TIGHTEN BOLTS AND NUTS ON CHASSIS AND
~ BODY

7 Fant owing 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 Nem)
‘@ Rear suspension member-to-body mounting bolts and

ruts

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

Front Suspension ‘© Strut bar bracket-to-body mounting bolts
Torque: 426 kg-cm (31 ft-lb, 42 Nm)

23, FINAL INSPECTION

{a) Check the operation of the body parts:

Hood locks securely when closed

Rear Suspension ‘¢ 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 position
Folding-down rear seat backs lock securely

(b) Road test

‘© 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.
‘¢ Perform bedding down of the parking brake shoes

ind drum. (See page MAB)

(@) Be sure to deliver a clean car and esp

© Steering wheel
Shift lever knob
All switch knobs
Door handles
Seats
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GENERAL MAINTENANCE

‘These are the maintenance and inspection items
which are considered to be the owner's responsi
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 di
basis, those which, in most cases, do not requit
(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

(a) Check the pressure with a gauge. if 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. If necessary,
tighten them.

TIRE ROTATION

It is recommended that tires be rotated every
7,00 miles (12,000 km).

4, WINDSHIELD WIPER BLADES

‘Check for wear or cracks whenever they do
ot wipe clean. If necessary, replace.

5. FLUID LEAKS

(a) Check underneath for leaking fuel, oi
water or other fluid,

(6) If you smell gasoline fumes or notice
any leak, have the cause found and cor-
rected.

6. DOORS AND ENGINE HOOD

(2) Check that all doors including the trunk
lid, back door and tailgate operate
smoothly, and that all latches. lock
securely.

{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,
ights, turn signal lights, and other

fights are all working.

(b) Check the headlight aim.

10.

".

12,

13,

1“.

15.

16.

7.

WARNING LIGHTS AND BUZZERS

Check that all warning lights and buzzers
function properly.

HORN
Check that it is working.

WINDSHIELD GLASS

Check for scratches, pits or abrasions.

WINDSHIELD WIPER AND WASHER

{a) Check operation of the wipersand washer.
(b) Check that the wipers do not streak.

WINDSHIELD DEFROSTER

Check that air comes out from the defrost
‘outlet when operating the heater or air cond
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

(a) 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.



MAINTENANCE — General Maintenance MATS

18, ACCELERATOR PEDAL
Check the pedal for smooth operation and
uneven pedal effort or catching.

19, CLUTCH PEDAL (See page CL-3)
CCheck the pedal for smooth operation.
Check that the pedal has the proper freeplay.

20, BRAKE PEDAL (See page BR6)
(a) Check the pedal for smooth operation.
(b} Check that the pedal has the proper re-

serve distance and freeplay

(c}_ Check the brake booster function.

21, BRAKES

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

22, 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.

23, AUTOMATIC TRANSMISSION “PARK”
MECHANISM

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

(b) On a safe incline, check that vehicle is
held securely with the selector lever in
“P" position and all brakes released.

UNDER HOOD

24, WINDSHIELD WASHER FLUID

Check that there is sufficient fluid in the tank.

25, ENGINE COOLANT LEVEL

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

26. 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.

27. BATTERY ELECTROLYTE LEVEL
Check that the electrolyte |
cells is between the upper and lower
lines on the case. If level is low, add distilled

water only.

28, BRAKE AND CLUTCH FLUID LEVELS
(a) Check that the brake fluid level is near

the upper level line on the see-through
reservoir.

(b) Check that the clutch fluid level is up to
the top of the narrow neck of the see-
through reservoir.

29, ENGINE DRIVE BELTS
Check all drive belts for fraying, cracks, wear
oroiliness.

30, ENGINE OIL LEVEL

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

31. POWER STEERING FLUID LEVEL
Check the level on the dipstick.
The level should be in the “HOT” or “COLD”
range depending on the fluid temperature.

32, 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”.

{e) 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.

(d) Perform this check with the fluid at
normal driving temperature (70 ~ 80°C
or 158 ~ 176°),

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

33, 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.
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EM.2 ENGINE MECHANICAL — Troubleshooting

TROUBLESHOOTING

Possible cause Remedy Page
Cooling system faulty Troubleshoot cooling system | CO-2
Incorrect ignition timing Reset timing 16-10

Engine will not crank | Starting system faulty Troubleshoot starting system | ST-2
or cranks slowly

Engine will not start? | Vacuum leaks Repeir es necessary
Herd to start ‘+ PCV hoses

(cranks OK) + EGR valve |
+ Intake monifolé

+ Air intake chamber

+ Throttle body
+ ISC valve |

Pulling in air between air flow meter and | Repair as necessary Fi-S8, 63
throttle body |

Ignition problems | Pertorm spark test G4
+ Ignition colt
Ignite

| + Distributor

Ignition wiring disconnected or broken | Inspect wiring

| No fuel supply to injector Troubleshoot EFI system Fe,
‘+ No fuot in tank

‘+ Fuel pump not working
‘+ Fue! filter clogged

| * Fue! tine clogged or leaking

EFI system problems Repair as necessary
ISC system problem Check ISC system FI-60

‘Spark plugs foulty Inspect plugs es

Low compression Check compression EMG

jough idle, stalls or | Vacuum leaks Repair as necessary
misses + PCV hoses

+ EGR valve

+ Intake manifold
* Air intake chamber

+ Throttle body
© (SC valve

Pulling in air between sir flow meter FIL58, 63
throttle body

Incorrect idle speed Check ISC system FL60

| Incorrect ignition timing Reset timing 1G-10
Ignition problems Pertorm spark test Gs

© Ignition coil Inspect coil
Igniter

+ Distributor Inspect distributor

Ignition wiring fouity Inspect wiring
EFL system problems Repair as necessary
Spark plugs faulty Inspect plugs

Engine overnes ‘Check caoting system 60-2

Low compression Check compression eM-6



ENGINE MECHANICAL — Trout sshooting

TROUBLESHOOTING (Cont'd)

Possible cause Remedy Page
‘Vacuum leaks Repair es necessary

= PCV hoses

+ EGR valve
# Intake manifold

+ Alc intake chamber

© Throttle body

* ISC valve

Pulling in oir between aie flow m Repair as necessary F158, 63
throttle body

Incorrect ignition timing Reset timing 16-10

JEmission control system problem
{cold engine

© EGR system always on Check EGR system

onition wiring faulty Inspect wiring

Fuel system clogged (Check fuel system Fae

Air cleaner clogged Check air cleaner

EFI system problems Repair as necessary

[Spark plugs faulty Inspect plugs ios

Engine overheats Check cooling system co.2

Low compression -k compression EM-6

(runs after ignition
switch Is tured off)

Moffier explosion
‘on deceloration|

eri stem problems

Deceleration fuel cut system always off

Ropair a5 necessary

| Check EFI (fuel cut) system

Matfler explosion
(after fire) all the time

‘Check alr cleaner

Ropair as necessary

Incorrect ignition timing Reset ting G10

Engine backives [Vecuur leak Check hoses ond rep
* PV hoses necossary
+ EGR valve
take manifold
+ Airintake chamber

+ Throttle body
| + sc valve
|Pulling in air between air flow meter and | Repair as necessary F168, 63
[throttle body

| EFI system problem Repair as nocassary
| nsutficiont fuel flow Troubleshoot fue syste
incorrect ignition timing Reset timing 16-10

— [carton deposits in combustion chambers _| Inpect cylinder hood ewe

Excessive ol consump. [Oi leak Repair es necessary we

tion PCV tine clogged Check PCV system cca
|iaton rings worn or damaged Check rings M38



EM4. ENGINE MECHANICAL ~ Troubleshooting

TROUBLESHOOTING (Cont'd)

Problem Possible couse Remedy
Excessive oil consump- | Vaive stem and guide worn ‘Check valves
tion Valve stom seal worn Check seals

Poor gasoline mileage Fuel leak Repair as necessary

‘© Intake manifold

i intake chamber
+ Throttle body

EFI system problems Repair as necessary

Air cleaner clogged ‘Check air cleaner

Incorrect ignition timing Reset timing 16-10

EFI system problems Repair as necessary
‘© Injector faulty

* Deceleration fuel cut system faulty

Idle speed too high Check ISC system Fi-60

Spark plugs faulty Inspect plugs G5

EGR system always on (Check EGR system

Low compression Check compression eMe

Tires impropery inflated Inflate tires to proper pressure

CCluteh slips Troubleshoot clutch,

Brakes drag ‘Troubleshoot brakes

‘Unpleasant odor Incorrect idle speed ‘Check ISC system FL60
Incortect ignition timing Reset timing 16-10
Vacuum leaks ~~~ Repair as necessary

‘= PCV hoses
= EGR valve



NOTE: This check metho is used only to deter-

ENGINE MECHANICAL — Idle HC/CO Concentration

IDLE HC/CO CONCENTRATION
MEASUREMENT

mine whether or not the idle HC/CO complies with
regulations.

PRECHECK

1. RACE ENGINE AT 2,500 RPM FOR ABOUT 2
MINUTES:

INITIAL CONDITIONS

(2) Air cleaner installed

(b) Normal engine operating temperature

(c)_Allpipes and hoses of air intake system
connected

(a) All accessories switched off

(e) All vacuum lines properly connected

NOTE: All vacuum hoses for EGR systems,
etc. should be properly connected.

(EFL system wiring connectors fullyplugged \
(a) Ignition timing set'correctly

(h) Transmission in N range

(i) Tachometer and HC/CO meter calibrat-
ed and at hand

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

3. MEASURE HC/CO CONCENTRATION AT IDLE

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

‘Complete the measuring

Ifthe HC/CO concentration does not conform
to your regulations, see the table below for
possible causes.

TROUBLESHOOTING

He co Symptoms Causes

High | Normat Rough idle 7 Faulty ignition
+ Incorrect timing
‘Fouled, shorted or improperly gapped plugs
Open or crossed ignition wires
+ Cracked distributor cap

Faulty EGR system
EGR veive

Leaky exhaust valves
Leaky cylinder

High Low Rough idie 1
Fluctuating
HC reading

‘Vacuum leak:
+ Vacuum hose

Intake manifold
Lean mixture causing mistire

High High Rough ia 1

Black smoke 2
| trom exhaust

Restricted at titer
Faulty EFI system:
‘Faulty pressure reguator

Clogged fuel retum line
Faulty air flow meter
Defective water temp. sensor
Detective sir temp. sensor
Faulty ECU

ty injector
Ry cold start injector

three minutes.



EM-6. ENGINE MECHANICAL — Compr jon Check

COMPRESSION CHECK
NOTE: If there is lack of power, excessive oil consump:
tion or poor fuel mileage, measure the cylinder compres-
sion pressure.

1. WARM UP ENGINE

2. REMOVE SPARK PLUGS

3. DISCONNECT HIGH-TENSION CORD FROM DISTRIBUTOR

4. MEASURE CYLINDER COMPRESSION PRESSURE

(a) Insert a. compression gauge into the spark plug hole.

(b) Fully open the throttle valve.

(c) While cranking the engine with the starter motor,
measure the compression pressure.

NOTE: Always use a fully charged battery to obtain en-
gine revolution of more than 250 rpm.
(4) Repeat steps (a) through (c} for each cylinder.

Compression pressure:
11.5 kg/em? (164 psi, 1,128 kPa)

‘Minimum pressu
9.0 kgiom? (128 psi, 883 kPa)

Difference between each cylinder:
Less than 1.0 kg/cm? (14 psi, 98 kPa)

(€) If cylinder compression in one or more cylinders is low,
pour 8 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.

‘= If 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.



ENGINE MECHANICAL — Timing Belt EM-7

TIMING BELT
COMPONENTS

No, 3 Timing Belt Cover Camshaft Timing Pulley
AEX Side) No. 2 Timing Belt

‘Camshaft Timing Pulley Cover
(N'Side}

i Pump Drive Pulley
No. 1 Timing Belt iCover Crankshaft Timing Pulley ‘Timing Belt Case

‘Crankshaft Pulley

‘Specited torque 
0m

CAUTIONS

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

=> 2. Do not allow the belt to come 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



EMS. ENGINE MECHANICAL — Timing Bolt

4

6.

\\
Less than one 00th More than one tooth

7

REMOVE NO. 3 TIMING BELT COVER

REMOVE OIL FILLER CAP AND CYLINDER HEAD COVER
OF EXHAUST SIDE

CHECK CAMSHAFT TIMING PULLEY MARKS.

{a) Turn the crankshaft clockwise and set the No. 1
cylinder to TOC/compression.

(b) Check that the matchmarks of the camshaft timing
pulleys are aligned with those of the No. 2 timing belt

‘* If there is more than timing pulley one tooth be-
tween the matchmarks, realign the matchmarks in
accordance with step 7.

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

ADJUSTMENT OF CAMSHAFT TIMING PULLEY MARKS.

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

{b) Finger tighten the idler pulley set bolt.

{c)_ Remove the timing belt from the camshaft timing
pulleys.

(4) Using SST, rotate the camshatt timing pulley with the
‘camshaft and align the matchmarks.

SST 09278-54012

(e) Install the timing belt while the engine is cold.



NGINE MECHANICAL ing Bett EM9

Ww

eke‘ety

vast Timing |tlie Position me

{f) Loosen the idler pulley set bolt stretch the timing belt.

{g) Tighton the idler pulley set bolt,

Torque: 500 kg-cm (36 ft-1b, 49 Nm)

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

(h)__ Turn the crankshaft clockwise two times and set the
No. 1 cylinder to TOC/compression.

NOTE: Recheck the timing belt tension.

(Recheck the camshaft timing pulley marks.

CHECK MATCH HOLE OF CAMSHAFT

(a) Clean the camshaft match holes ‘compressed

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

(c) 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
correct.

fit exceeds TOC + 5°, proceed to step 9.

within TDC + 5°, itis

ADJUSTMENT OF CAMSHAFT MATCH HOLES

(a) Using SST to hold the camshaft timing pulley, remove
the pulley set bolt.

‘SST 09278-54012

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



ENGINE MECHANICAL — Timing Belt

)

te)

(a)

te)

‘Make sure that the match hole of camshaft housing
is aligned with that of the camshaft.

Using a magnet, remove the match pin from the pin
hole of the camshaft timing pulley.
Set the No. 1 cylinder to TOC/compression.

Ther
pulley.
‘Select one overlapped hole and insert the match pin
into it,

three pin holes on the camshaft and timing

NOTE:

0

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

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

Using SST to hold the camshaft timing pulley, install
the pulley set bolt.

SST 09278-54012

Torque: 700 kg-cm (51 ft-lb, 69 Nem)

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

9)

th

‘Tum the crankshaft clockwise two times and set the
No. 1 cylinder to TDC/compression.
Recheck the crankshaft pulley angle on the No. 1 tim-
ing belt cover after alignment of the camshaft match
hole.



ENGINE MECHANICAL Belt

10. 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-cm (14 ft-lb, 20 N-m)

(b) Measure the timing belt tension as shown.

Belt deflection at 2 — 3 kg (4.4 — 6.6 lb, 20 — 29 NI:
Cold Used belt 5 — 7 mm (0.20 — 0.28 in.)

New bet 4 — 6 mm (0.16 — 0.241in.)

Hot (Reference) 3 — 5 mm (0.12 — 0.20 in.)

(c) the measurement is not within specification, adjust
with the idler pulley.

11, INSTALL NO. 3 TIMING BELT COVER

12. INSTALL OIL FILLER CAP AND CYLINDER HEAD COVER
OF EXHAUST SIDE

13, INSTALL AIR INTAKE CONNECTOR

14. INSTALL NO.2 FAN SHROUD

15. CONNECT CABLE TO NEGATIVE TERMINAL OF BATTERY

REMOVAL OF TIMING BELT
(See page EM-7)

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL OF
BATTERY

2. DRAIN COOLANT

3. REMOVE AIR CLEANER CASE



EM-12 ENGINE MECHANICAL — Timing

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

Remove 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 pulley to the alternator side with a screwdriver
‘and wrench.

(b)_ Finger
belt tension.

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,

SST 09278-64012

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

NOTE: The exhaust and intake sides each use a differ-
cent type of pulley — they are not interchangeab!

REMOVE CRANKSHAFT PULLEY

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

SST 09213-70010 and 09330-00021

(b) Remove the SST and pulley bolt.



ENGINE MECHANICAL Bott

15.

16.

7.

18.

19,

{c) Using SST, remove the pulley.

SST 09213-31021

REMOVE BRACKET OF COOLER COMPRESSOR

REMOVE NO. 1 TIMING BELT COVER AND TIMING BELT

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

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

(©) Remove the No. 1 timing belt cover.

(c)_ Remove the timing belt.

REMOVE IDLER PULLEY AND TENSION SPRING

REMOVE CRANKSHAFT TIMING PULLEY

Using SST and socket wrench, remove the crankshaft tim-
ing pulley.

SST 09308-10010

REMOVE OIL PUMP DRIVE SHAFT PULLEY

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

SST 09278-54012

INSPECTION OF COMPONENTS

a INSPECT TIMING BELT

(8) Premature parting

* Check for proper installation.

‘= Check the timing belt cover gasket for damay
check the installation,



EM-14 ENGINE MECHANICAL — Timing Belt

(b) the belt teeth are cracked or damaged, check to see
if the camshaft is locked.

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

(a) ther is wear or damaged on only one side of the
ignment of eachbelt, check the belt guide and the

pulley.

{er th, check
the timing belt cover gasket for damage and check
for correct gasket installation. Check for foreign

I on the pulley teeth.

INSPECT IDLER PULLEY AND TENSION SPRING

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

(©) Check the free length of the tension spring.
Hf not as specified, use a now one.

Free length: 69 mm (2.72 In.)



JE MECHANICAL — Timing Belt EM-15

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 ft-b, 22 N-m)

2. INSTALL CRANKSHAFT TIMING PULLEY

Using SST and hammer, drive in the pulley.

SST 09214-60010

‘TEMPORARILY INSTALL IDLER PULLEY AND TENSION
SPRING

Push the idler pulley toward the
it will go and temporarily tighten

4, TEMPORARILY INSTALL TIMING BELT ON CRANKSHAFT
TIMING PULLEY

(a) Check the rotation direction mark placed on the tim-
ing belt during disassembly.

(0) Install the timing belt on the crankshaft timing pulley.

5. INSTALL NO. 1 TIMING BELT COVER

6. INSTALL BRACKET OF COOLER COMPRESSOR

7. INSTALL CRANKSHAFT PULLEY

(a) Install the crankshaft pulley and pulley bolt.

(b) Using SST to hold the crankshaft pulley, torque the
pulley bolt.

SST 09213-70010 and 09330-00021

Torque: 2,200 kg-cm (159 ft-lb, 216 N «m)

8. REMOVE OIL FILLER CAP AND CYLINDER HEAD COVER
OF EXHAUST SIDE

9. 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.

f not aligned, temporarily install the camshaft timing
pulley and insert the match pin into the pin hol

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



—M.16 ENGINE MECHANICAL — Timing Belt
(©) instal the camshaft timing pulleys with the guides fec-

ing the directions indicated below.

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

{c) Align the matchmarks of the No. 2 timing belt cover
‘with those of the camshaft timing pulleys and of the
crankshaft pulley.

NOTE: Make sure that the No. 1 cylinder is set to TOC/
compression.

(4) nstal the timing belt with the belt having proper ten-
sion between the crankshatt timing pulley and the
‘camshaft timing pulley on the exhaust side.

NOTE: Install the timing belt while the engine

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

Torque: 500 kg-em (36 fb, 49 Nem)
NOTE: Make sure that the timing belt tension at Ais equal
to that at 8B.

(8) There are three pin holes on the camshaft and timing
pulleys.
Select one overlapped hole and insert the pin into it.

‘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 one,
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{g) Using SST to hold the pulley, install the bolt.
SST 09278-54012

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

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

th) Loosen the idler pulley set bolt.

(i) Tum the crankshaft clockwise two times,

(i) Retighten the idler pulley set bolt.

10. CHECK TIMING MARKS.

{a) Rotate the crankshaft two times clockwise.

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

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

12. INSTALL CYLINDER HEAD COVER AND GASKET ON
EXHAUST SIDE

13, INSTALL OL FILLER CAP

14, INSTALL NO. 3 TIMING BELT COVER AND GASKET

18. INSTALL FLUID COUPLING WITH FAN SHROUD

16. INSTALL RADIATOR UPPER HOSE

17. INSTALL DRIVE BELTS
(See page MA-4)

18. INSTALL AIR CLEANER CASE WITH AIR INTAKE
CONNECTOR

19. FILL WITH COOLANT

20. CONNECT CABLE TO NEGATIVE TERMINAL OF BATTERY
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CYLINDER HEAD
COMPONENTS

Head cove
(Stsco 

Head Covr (IN Sie)

Comat Howton CCamshat Housingterse) tins)
$01 seat ‘ecu

coset Rocker Arm
On Seat ‘Valve Keeper

|

Samat —_gyui worse” |
atv Soring | |Camshaft -(IN Side) Set j

Head son ff ve :

(aa)
Cylinder Head —

Head asker

kgem (fib, Nemj] : Specified torque
© Nonreusaie part

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
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7

DISCONNECT FOLLOWING WIRES AND CABLES:

(a) Ground strap from the cylinder head

(b) Oxygen sensor wire

(c)_High-tension cord from the ignition coil

(4) Distributor connector

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

(f) Solenoid resistor wire connector

(g) Knock sensor wire connector

DISCONNECT FOLLOWING HOSES:

(a) Brake booster vacuum hose

(b) Actuator vacuum hose
(with cruise control system)

{c) Fuel hose from the intake manifold
(a) EGR valve vacuum hose

DISCONNECT RADIATOR UPPER HOSE FROM THER-
MOSTAT HOUSING

DISCONNECT TWO HEATER HOSES

REMOVAL OF CYLINDER HEAD

a REMOVE AIR INTAKE CONNECTOR

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

{b) Remove the two clamp bolts.

{c) Loosen the throttle body hose clamp and remove the
intake connector and the connector pi

DISCONNECT FOLLOWING HOSES:

(a) No. 1 water by-pass hose from ISC val

(b) No. 2 water by-pass hose from throttle body.

{c)_ Two PCV hoses from the cylinder head cover.

{d) Fuel hose from the fuel hose support.

{e) Label and disconnect the emission control hoses from
the throttle body and air intake chamber to allow
removal of the cylinder head.



EM-20 ENGINE MECHANICAL — Cylinder Head

3.

4,

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.

{c) Remove the ‘ibutor holding bolt.

(a) Remove the distributor from the ¢
the cap and wires.

head with

REMOVE SPARK PLUGS.

DISCONNECT FOLLOWING WIRES:

(a) Cold start injector wire

(b) Water temp. sensor wire

(c) Start injection time switch wire

(a) Water temp. sending unit wire

(e) Throttle position sensor wire connector

(f)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.

(b) Loosen the nut of the EGR pipe.

(c) Remove the air intake chamber and gasket,

DISCONNECT EF! 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
panel,
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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.

13, REMOVE INTAKE MANIFOLD

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

14. REMOVE POWER STEERING PUMP FROM BRACKET

(a) Remove the PS pump pulley with the drive belt.

(b) Remove the PS pump stay.

(c) Remove the PS pump from the brack

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

18, REMOVE EXHAUST MANIFOLD

(a) Remove the five nuts and the two heat insulators.

{b) Remove seven nuts and the exhaust manifold,

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

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.
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Lash Adjuster

19, 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
removing in incorrect order.

20. REMOVE CYLINDER HEAD

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

IW the cylinder head is difficult to lift off, pry with a screw-

driver between the head and block saliences.

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

21, REMOVE EGR COOLER

DISASSEMBLY OF CYLINDER HEAD
page EM-18)

1, REMOVE CYLINDER HEAD COVERS

Remove the two cylinder head covers by loosening the
screws,

2. 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
‘alittle at a time in the sequence shown in the figure.

3. 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.

4. REMOVE VALVES

(a) Using SST, compress the valve spring until the two
keepers can be removed.

SST 09202-43013
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(b) Remove the valve keepers, ret + Springs and

(c) Remove the valve stem oil seals.

(4) 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
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 chambers.

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
the manifold and head surface.

CAUTION: Do not scratch the surface.
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5. CLEAN CYLINDER HEAD
Using a soft brush and solvent, clean the head.

seriously damage it.

6. CHECK HEAD FOR FLATNESS

warped.

illustrated.

Maximum head surface warpage:

Maximum intake manifold surface warpage:

‘Maximum exhaust manifold surface warpag
.10 mm

Maximum camshaft housing surface warpage:

7. INSPECT CYLINDER HEAD FOR CRACKS.

hhead for cracks.

If a crack is found, replace the head,

8. CLEAN VALVES

head.
Using a wire brush, clean the valve thoroughly.

CAUTION: Do not clean the head in a hot tank as this will

(a) Using a precision straight edge and feeler gauge,
check that neither the head nor manifold surface is

(b) Measure warpage at the four sides and diagonally as

0.10 mm (0.0039 in.)

0.10 mm (0.0039 in.)

0039 in.)

0.10 mm (0.0039 in.)
f warpage is greater than specified value, replace the head.

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

Use a gasket scraper to chip any carbon from the valve
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9.

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: 8.01 — 8.03 mm
(0.3154 — 0.3161 in.)

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

Standard valve stem diameter:
Intake 7.970 — 7.985 mm

(0.3138 — 0.3144 in.)
Exhaust 7.965 — 7.980 mm

(0.3136 — 0.3142 in.)

(ec) Subtract the vaive stom measurement from the valve
guide measurement.

Standard oil clearance:
Intake 0.025 — 0.060 mm

{0.0010 — 0.0024 in.)
Exhaust 0.030 — 0,065 mm

(0.0012 — 0.0026 in.)

‘Maximum oll clearance:
Intake 0.08 mm (0.0031 in.)
Exhaust 0.10 mm (0,039 in.)

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

If NECESSARY, REPLACE VALVE GUIDE

(2) Braké the valve guide using a brass bar and hammer.
(b) Heat the eylinder head to approx. 90°C (194°F).

{c) Using SST and a hammer, drive out the valve guide.

SST 09201-60011
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Both intake and oxheust

Guide bore mm fin.) | Guide size

¥8,000-13.027(0.5118-0.5129) Use STO
Over 13.027

(0.8129) Use OFS 0.08

".

(4) Using @ caliper gauae, measure the valve guide bore
of the cylinder head.

(@) Select a new valve gui

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):
13.08-13.077 mm (0.5138-0.5148 in.)

(f) Heat the cylinder head to about 90°C (194°F),
{g) Using SST and a hammer, drive in the new valve guide

tuntil the snap ring makes contact with the cylinder
head.

SST 09201-60011

th) Using a sharp 8-mm reamer, r
‘obtain specified clearance betwaen the guide and new
valve.

‘Standard oil clearance:Intake: 0.025 — 0.060 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 enough to remove pits and carbon.

‘Make sure the valves are ground at the correct valve
face angle.

Valve face angle: 44,5°



"60° (IN), 67.5° (EX)
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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 head margin is less than specified, replace the
valve.

{c) Check the surface of the valve stem tip for w

Standard overall length:
Intake 107.5 mm (4.232 in.)
Exhaust 109.7 mm (4.319 in.)

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

CAUTION: Do not grind more than 0.6 mm (0.020 in.).

INSPECT AND CLEAN VALVE SEATS

(a) Using @ 45° carbide cutter, resurface the valve seats.
Remove only enough metal to clean the seats.

(b) Check the valve seating position.

Apply a thin coat of prussian blue (or white lead) to
the valve face. Install the valve. While applying light
pressure to the valve, rotate the valve against the seat.

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

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

* If blue appears 360° around the valve seat, the

guide and seat are concentric. If not, resurface the

valve face with the following width:

1.2 — 1.6 mm (0.047 — 0.063 in.)

If not correct the valve seat as follows:

If seating is too high on the valve use 30°
and 45° cutters to correct the

If seating is too low on the valve face, use 60°
IN) or 67.5° (EX) and 45° cutters to correct the
seat.
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Sauareness
13,

14,

{d)_Hand-lap the valve and valve seat together with abra:
sive compound.

{e) Clean the valve and vaive seat after hand-lapping.

INSPECT VALVE SPRINGS.

{a) Using a steel squa
valve springs.

Maximum allowable: 2.0 mm (0.079 in.)

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

check the squareness of the

{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.

(c) Using a spring tester, check the tension of each spring
at the specified installed height.

Installed height:
Intake side 40.0 mm (1.576 in.)
Exhaust side 43.0 mm (1.693 in.)

Installed tension:
Intake side 34.7 — 38.3 kg

(76.5 — 84.4 tb, 340 — 376 N)
Exhaust side 33,3 — 36.7 kg

(73.4 — 80.9 tb, 327 — 360 N)
It not within the installed tension specification, replace the
oo

INSPECT INTAKE, EXHAUST MANIFOLDS AND AIR IN-
‘TAKE CHAMBER

Using a precision straight edge and feeler gauge, check the
surfaces contacting the cylinder 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 engine 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
sure the valves are installed in the correct order.

{b) Install the vat spring seats and new seals.

'$ on the valves.

ings and place two

{c) Install springs and spring retai

{d) Using SST, compress the valve st
keepers around the valve stem.

SST 09202-43013

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

INSPECTION OF CAMSHAFT

1, MEASURE CAMSHAFT THRUST CLEARANCE

Using 2 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.)

Hf clearance is greater than maximum, replace the camshaft
and/or camshaft housing.
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i
he

REMOVE CAMSHAFTS FROM CAMSHAFT HOUSINGS

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

(b) While turing the camshaft, slowly pull it out so as
‘not to damage the camshaft housing.

INSPECT CAMSHAFTS AND CAMSHAFT HOUSINGS

(a) Using @ micrometer, measure the cam lobes.

Standard lobe height
Intake 35.660 — 35.670 mm (1.4039 — 1.4043in.)
Exhoust 35,662 — 36.672 mm (1.4040 — 1.4044in.)

Minimum lobe height
Intake 35.485 mm (1.3963 in.)
Exhaust 35.467 mm (1.3963 in.)

{f 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 the
funout at the center journel,

Maximum circle runout: 0.04 mm (0.0016 in.)

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

{c) Using a micrometer, measure the journal diameter.
Standard journal diameter:

No. 1. 37.959 — 37.975 mm (1.4944 — 1.4961 in.)
No. 2 42.959 — 42.975 mm (1.6913 — 1.6919 in.)
No. 343.459 — 43.475 mm (1.7110 — 1.7116 in.)
No. 4 43.959 — 43.975 mm (1.7307 — 1.7313 in.)
No. 5 44.459 — 44.475 mm (1.7504 — 1.7510 in.)
No. 6 44.969 — 44.975 mm (1.7700 — 1.7707 in.)
No. 7 45.459 — 45.476 mm (1.7897 — 1.7904 in.)

(a) Using an inside micrometer, measure the housing
bor

(0) Subtract the journal diameter measurement from the
housing bore measurement.

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, replace the cam-
shaft and if necessary, the housing.
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Cut Position

4. INSPECT CAMSHAFT HOUSINGS FOR FLATNESS

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

‘Maximum cylinder head surface warpage:
0.10 mm (0.0039 in.)

fer than maximum, replace the housing.Ht warpage is gr

REPLACEMENT OF CAMSHAFT HOUSING OIL
SEAL

NOTE: There are two ways of oil seal replacement.

1. IF CAMSHAFT IS REMOVED FROM CAMSHAFT
HOUSING:

(a) Remove the oil seal from the camshaft ho

© Using a screwdriver, pry out the oil seal.

ing.

{b) Install the new oil seal on the camshaft housing.

* Apply MP grease to the oi

‘* Using SST, install the new oil seal.

SST 09214-60010

2. IF CAMSHAFT HOUSING IS INSTALLED ON CYLINDER
HEAD:

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

(b) Remove the oil seals.

‘+ Using @ screwdriver, pry out the oil seal.

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

{c) Inspect the camshaft.

‘+ Check the contact surface of camshaft oil seal lip
for cracks or damage.

the
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Housing Side
Match Hole

LCarsshatt Side
‘Match Hole

(a) Install the oil seal in the camshaft housings.
Apply MP grease to the oil seal.

‘© Using SST, install the new oil seal.

SST 09214-60010

INSTALL CAMSHAFTS IN CAMSHAFT HOUSINGS

(a) 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.

(b) Insert $ST 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.

{b) 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).

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

(c) 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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7. INSTALL LASH ADJUSTERS AND ROCKER ARMS

3) . Cex Tats} 8. INSTALL CAMSHAFT HOUSINGS WITH CAMSHAFTS.

v ( iv PIT ) eg (b) Position the camshaft housing over dowels on the
as re 7G) pe PE) p10 ] and tighten the housing nuts and bolts gradu-
easel ha) ally in three passes in the sequence shown. Torque

PSO ROS OAOO the nuts and bolts on the final pass.

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

cylinder head.

(ey in

9. INSTALL CYLINDER HEAD COVERS

(a) Install the gaskets to the cylinder heads.

{b) 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
cylinder block.

INSTALL CYLINDER HEAD

(a) Position the cylinder head over dowels on the block.

(b} Using 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: 800 kg-om (58 ft-lb, 78 N-m)

4, INSTALL NO. 2 TIMING BELT COVER

{a} Position a new gasket on the cylinder head,

{b) Install the No. 2 timing belt cover with three bolts and
two nuts.

Torque: 130 kg-om (9 ftlb, 13 Nem)

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.

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

7. INSTALL EXHAUST MANIFOLD.

{a) Position @ 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 Nem)

8. INSTALL TWO INSULATORS.
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10.

".

13.

14,

18.

INSTALL POWER STEERING PUMP ONTO BRACKET

(a) Install the PS pump and stay.

{b) Install the PS pump pulley with the drive belt.

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

(e) 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. Torque the bolts and nuts.

Torque: 180 kg-cm (13 ft-lb, 18 N-m)

CONNECT EFI WIRE HARNESS TO ECU

INSTALL WATER OUTLET HOUSING

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

(b) 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.

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

INSTALL AIR INTAKE CHAMBER

(a) Position a new gasket on the intake menifold,

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

(c)_ 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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16.

7.

18.

19,

20.

21.

22,

23.

24.

CONNECT FOLLOWING WIRES:

(a) Cold start injector wire

{b) Water temp. sensor wire

{c) Start injection time switch wire

(a) Water temp. sending unit wire

(e) Throttle position sensor wire connector

() SC valve wire connectors

INSTALL DISTRIBUTOR AND SET TIMING
(See pages 1G-8, 9)

INSTALL SPARK PLUGS AND WIRES

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

(©) 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

take chamber

(b) Fuel hoses to the fuel hose support

(c)_ Two PCV hoses to the cylinder head cover

{d) No. 2 water by-pass hose to throttle body

(e) No. 1 weter 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 sir valve hose to the air intake con-
nector.

INSTALL TWO HEATER HOSES

INSTALL RADIATOR UPPER HOSE
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26. CONNECT FOLLOWING HOSES:

(a) EGR vacuum hose

(b) Fue! hose

(c) Actuator vacuum hose

(a) Brake booster vacuum hose

26. CONNECT FOLLOWING WIRES AND CABLES:

(a) Distributor connector

(b)High-tension cord from the ignition coil

(c)_ Oxygen sensor wire connector

(d) Ground strap to cylinder head cover

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

(f) Solenoid resistor wire connector

{g)_ 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

jator and engine drain cocks and fill with

Total capacity: Dry fill
MIT 8.0 liters (8.5 US gts, 7.0 Imp. ts)
AIT 7.9 liters (8.3 US qts, 7.0 Imp. gts)

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 IG-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

-Conneeting Red and Piston

Rear Oil Seal

11 Pump Drive Shaft

(ee)

+ Specified torque
© Norreusable part ewe

REMOVAL OF ENGINE

1. DRAIN COOLANT FROM RADIATOR AND CYLINDER
BLOCK

2. REMOVE HOOD

3. REMOVE BATTERY

4. REMOVE WASHER TANK

1 Pump:

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

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

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

1".

12,

13.

14.

DISCONNECT FOLLOWING WIRES AND CABLES:

(a)

tb)

fe

(a

ce

0

(a)

th

0)

0

C)

0

Ground strap from the cylinder head

Oxygen sensor wire

Oil pressure sending unit wire
Alternator wires

High-tension cord from the ignition coil

Distributor connector

Water temp. sending unit wire

‘Temp. switch wire (for A/T)

Starter wires

ECT connectors

Solenoid resistor wire connector

Knock sensor wire connector

DISCONNECT FOLLOWING HOSES:

(fe)

Co)

cc)

Brake booster vacuum hose from the
chamber.

Actuator vacuum hi
(with cruise control 3)
EGR valve vacuum hos

intake

from the air intake chamber
3m).

DISCONNECT TWO HEATER HOSES.

DISCONNECT EFI WIRE HARNESS FROM ECU

(a)

ib

a

Remove the glove box.

Remove the computer

Disconnect the three connectors.
Pull out the EFI wire harness from cow! panel.

REMOVE FAN SHROUD AND FLUID COUPLING

(a)

(o)

cc)

Remove the radiator upper ho:
Remove the four shroud bolts and the four coupling
set nuts.

Remove the shroud with the coupling.

REMOVE ENGINE UNDERCOVER

REMOVE RADIATOR

(a)

tb)

te)

(a

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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16, 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.

17. REMOVE POWER STEERING PUMP FROM BRACKET

(a) Remove the PS pump pulley with the drive belt,

(b) Remove the three pressure and return line brackets.

{c) Disconnect the pressure and return lines.

{d) Remove the PS pump stay.

{e) Remove the PS pump from bracket.

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

19, REMOVE SHIFT LEVER FROM INSIDE OF VEHICLE
(MIT only)

20. RAISE VEHICLE

CAUTION: Be sure the vehicle is sacurely supported.

21, DRAIN ENGINE OIL

22, DISCONNECT EXHAUST PIPE FROM EXHAUST
MANIFOLD.

23, REMOVE EXHAUST PIPE CLAMP FROM TRANSMISSION
HOUSING

24, REMOVE CLUTCH RELEASE CYLINDER
(MIT only)

25, REMOVE SPEEDOMETER CABLE

26. DISCONNECT SHIFT LINKAGE FROM SHIFT LEVER
(AIT only)

27. DISCONNECT WIRE FROM BACK-UP LIGHT SWITCH
(MIT only)

28. REMOVE STIFFENER PLATE WITH GROUND STRAP

29. DISCONNECT FUEL TUBE AND HOSE

(2) 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. REMOVE POWER STEERING GEAR HOUSING

(a) Remove the two lock bolts and remove the sliding
yoke.

(b) Remove the cotter pin and nut holding the knuckle arm
to the tie rod.

(c) Using SST, disconnect the tie rod end fromthe knuck-
le arm,

SST 09611-22012

(4) Remove the gear housing brackets.

(e) Remove the gear housing assembly.

(f) Suspend the gear housing with the string or such to
protect the pressure and return line.

31. REMOVE INTERMEDIATE SHAFT FROM PROPELLER
SHAFT

32. PLACE JACK UNDER TRANSMISSION

Be sure to put a wooden block between the jack and the
transmission pan to prevent damage.

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

34. REMOVE ENGINE REAR SUPPORT MEMBER WITH
ra GROUND STRAP FROM BODY

Ha 35. REMOVE ENGINE WITH TRANSMISSION FROM VEHICLE

, (a) Attach the engine hoist chain to the lift brackets of
\ the engi

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

tu 36. PLACE ENGINE ONTO ENGINE STAND

37. REMOVE TRANSMISSION FROM ENGINE

(a) Remove the starter.

{b) Remove the exhaust pipe bracket from the engine.

{c) Disconnect the transmission from the engine.
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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
Ly (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) Remove the timing belt. (See pages EM-11 to 13)y (@) Remove the No. 2 timing belt cover.

fe) Remove the air intake chamber stay.

(f) Using SST, remove the cylinder head bolts.
SST 09043-38100

(g) Remove the cylinder head assembly.

Mes

br aca(esos

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

8. REMOVE FUEL HOSE SUPPORT

10. REMOVE WATER BY-PASS PIPE

{a) 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-5)
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12, REMOVE TIMING BELT CASE WITH WATER PUMP

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

13. REMOVE REAR OIL SEAL RETAINER

14, REMOVE OIL PUMP DRIVE SHAFT

(a) Remove the bolt holding the oil pump drive shaft.

{b) While turning the oil pump drive shaft, slowly pull it
out $0 as not to damage the bearing.

15. REMOVE OIL PUMP ASSEMBLY

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

{b) Remove bolt holding the oil pump, and remove the oil
pump assembly.

16, MEASURE CONNECTING ROD THRUST CLEARANCE

Using a dial gauge, measure the thrust clearance.

Standard clearance: 0.160 — 0.296 mm
{0.0063 — 0.0117 in.)

Maximum clearance: 0.3 mm (0.012 in.)

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

17. 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.

{b) 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.

(4) Clean the bearings and crankshaft pins.

(e) Inspect each bearing for pitting and radial scratches.

If bearings are damaged, replace the bearings.

(f) Lay a strip of plastigage across the crankshaft pin.

(g)_ Align the rod and cap marks and fit on the cap.
Torque the rod cap nuts.

Torque: 450 kg-em (33 ft-lb, 44 Nm)

NOTE: Do not turn the crankshaft.

th) Remove the rod cap.

i) 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.)
Hf 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

{Clean out any plastigage scraps from the bearing and
crankshaft pin,
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No. = No. 6 Cylinder
No, 1 — No. 3 Cylinder

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 be determined,
‘select a bearing from the table below according to the num:
bers imprinted on the connecting rod cap and crankshaft.

Redcap No. [1] 4 ]2][a [a] 3{2;3ys]
Crankshah No. [0] 1) 0];2|/1]0]2/1]2
Beating No. if2t2ts{aiaialals

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

18. PUSH OUT PISTON AND CONNECTING ROD ASSEMBLY

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

(b) Cover the rod bolts with a short piace of hose to pro-
tect the crank pin from damage.

(c) Push the piston and connecting rod assembly out
through the top of the cylinder block.

(d) 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 @
screwdriver.

‘Standard clearance: 0.05 — 0.26 mm
{0.0020 — 0.0038 in.)

Maximum clearance: 0.3 mm (0.012 in.)
‘Oversized thrust washer: O/$ 0.126, 0.25

REMOVE MAIN BEARING CAPS AND MEASURE OIL
CLEARANCE

{a) 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
8p fore and aft, and remove it with the lower bear-
ing and thrust washers (No. 4 journal only).

NOTE:
‘+ Keep the lower bearing inserted with the cap.
‘Arrange the caps and lower thrust washers in correct

order

: ings and upper thrust wash-
€r8 (for the No, 4 journal only) inserted in the cylinder block.
{d) Clean the journals and bearings.
(e) Check the journals and bearings for pitting end

scratches,

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



"No. 3, No. 4
‘No.1, No.2 Cyl

1,2,3,40r5

No. 6 — No, 7 Journal

EM-47

{h) Install the main bearing caps. Torque the cap bolts.

Torque: 1,040 kg-em (75 ft-lb, 102 N-m)

NOTE: Do not turn crankshaft.

(i) Remove the main bearing caps.

(i) 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.)

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

Undersized bearing: U/S 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.

[Cylinder Blockeck vizir}sf2liis
(Crankshaft No. | OO; i{ol;a|alilai2
Bearing No. | 112/2/3)3)/3]4|4]s5

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.

fc) Cle
jour

‘out any plastigage scraps from the bearing and
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© Thus
Direction,

@ Axial

o— (0.39 in.)

INSPECTION OF CYLINDER BLOCK

1. REMOVE GASKET MATERIAL

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

from

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
—M-50)

4. INSPECT CYLINDER BLOCK WARPAGE

Warpage: Limit 0.05 mm (0.0020 in.)

'f 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 0.60)
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, 8 and C
is greater than the taper limit, rebore the cylinder. (See
page EM-50)

‘Taper limit: 0.02 mm (0.0008 in.)

(c) If the difference between thrust and axial measure-
‘ments is greater than the out-of-round limit, rebore
the cylinder. (See page EM-60)

ut-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.
Mf any movement is felt, replace the piston and pin.

2, REMOVE PISTON RINGS

jemiove the piston rings.

3. 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).

(c) 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.

{b] Using a grooved cleaning tool or broken ring, clean
the fing grooves.

(c) Using a brush and solvent, clean the piston
thoroughly.

CAUTION: Do not use a wire brush.
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Feast \© dhedion
@ Axial

Direction

19 mem
AFT (0.39in.)
B—}+ Middle “2

10mm |
+1039 in) |

2 MEASURE PISTON DIAMETER

(a) Using a micrometer, measure the piston diameter at
tight angles to the piston pin centerline, 22 mm (0.87 _
in.) from the piston head.

Standard diameter: 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 specification.
(See step 5 on page EM-48)

Piston clearance: 0.06 — 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 between 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}

{c) Using a feeler gauge, measure the end gap.

Ring end gap:
No.1 STD 0,290.47 mm (0.0114—0.0185 in.)

Limit 0.71mm (0.00280 in.)
No.2 STD 0.25—0.55 mm (0.0098—0.0217 in.)

Limit 1.16 mm (0.0453 in.)
Oil = STD _0.17—-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 60°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 temperature, replace
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6. INSPECT CONNECTING RODS

(a) Using @ rod aligner, check the connecting rod
alignment.

‘* Check that the rod is not bent.
Bond timit:

0.08 mm (0.0020 in.) per 100 mm (3.94 in.)

* Check that the rod is not twisted.

Twist limit:
0.15 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 cle
and piston pin.

\ce between 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: 0.008 — 0.011 mm
{0.0002 — 0.0004 in.)

Maximum oil clearance: 0.015 mm (0.0006 in.)

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

REPLACEMENT OF ROD BUSHING

1. REMOVE ROD BUSHING

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

SST 09222-30010

2. INSTALL NEW ROD BUSHING

Using SST, install the rod bushing to the connecting rod.

SST 09222-30010

NOTE: Align the bushing oll hole with the connecting rod
oil hole.
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Outside diameter
Ste mam (in.)

os0s0 | azese — 2.2866)
os075 | waaees ~ 3.2008)
015 100 | igaods ~ 3.3060)

3. HONE NEW BUSHING AND CHECK PIN FIT IN
CONNECTING ROD

(a) Hone the new bushing and check that the oil clear-
ance is within the standard specification.

Standard oll clearance: 0.005 — 0.011 mm
{0.0002 — 0.0004 in.)

(b) Check the pin fit at normat room temperatur
‘Coat the pin with engine oil and push the pin into the
rod with thumb pressur

BORING OF CYLINDERS

1 SELECT OVERSIZED PISTON

1S 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 selected.

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.

each cylinder is to be rebored astb)

Size to be rebored = P + C —H

P = piston diamet
C = piston clearance

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

Less 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
roundness.
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Front Mark:

Compression
>, Ring No. 2

‘Compression’ <P Lower Side
Ring No. 1 & Rail| expander
Le

ss

Cylinder Block EM-53

ASSEMBLY OF PISTON AND CONNECTING ROD
ASSEMBLY

1. ASSEMBLE PISTON AND CONNECTING ROD

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

(b) Heat 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

{a} Using a ring expander, install the top two compres-
ion 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

(a) 195 in the connecting rods and rod

(b) Lubricate the face of the bearings with engine ol.

INSPECTION AND REPAIR OF CRANKSHAFT

1, MEASURE CRANKSHAFT

(a) Place the crankshaft on V-blocks.

{b) Using a runout gauge, measure the circle runout at
the center journ

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.)
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 wom, regrind or replace the crankshaft.

Crank pin diameter:
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2. GRIND CRANK PIN AND/OR MAIN JOURNAL IF

NECESSARY

Grind the crank pins and/or mi
finished diameter.

1ew pin and/or main undersize bearings.

Bearing size (U/S 0.25, 0.60)
Main journal finished diameter:
U/S 0.25 59.730 — 59.740 mm (2.3516 — 2.3520 in.)
U/S 0.50 59.480 — 59.490 mm (2.3417 — 2.3421 in)
Crank pin finished diameter:
UIS 0.25 51.725 — 51.735 mm (2.0364 — 2.0368 in.)
U/S 0.50 61.475 — 51.485 mm (2.0266 — 2.0270 in.)

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

journals to the undersized

INSPECTION AND REPAIR OF OIL PUMP DRIVE
SHAFT COMPONENTS.

1. INSPECT OIL PUMP DRIVE SHAFT

(a) Using a micrometer, measure the journal di

Standard journal diameter:
Front 40.959 — 40.975 mm

(1.6126 — 1.6132 in.)
Rear 32.969 — 32.975 mm

(1.2976 — 1.2982 in.)

{b) Using a cylinder micrometer, measure the bi
bore.

{c) Subtract the journal diameter measurement from the
bearing bore measurement.

Standard oil clearance: 0.025 — 0.066 mm
{0.0010 — 0.0028 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.

ing

2. IF NECESSARY, REPLACE DRIVE SHAFT BEARING

(a) Using SST, replace the No. 1 bearing, using the No.
2 bearing as a guide.

SST 09218-00100 (09215-00120, 09215-00150,
09215-00160, 09215-00210, 09215-00220)
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‘No, 2 Bearing Replacement csr

’,

No. 2 Bearing No, 1 Bea

bo)
5.

(b) Using SST, replace the No. 2 be:
1 bearing as a guide.

‘SST 09218-00100 (09215-00120, 09215-00150,
09215-00160, 09215-00210, 08215-00220}

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

- using the No.

INSPECT OIL PUMP DRIVE SHAFT THRUST CLEARANCE
Using a feeler gauge, measure the drive shaft thrust clear-
ance between the thrust plate and collar.
Standard thrust clearance: 0.06 — 0.13 mm

(0.0024 — 0.0081 in.)
Maximum thrust clearance: 0.3 mm (0.012 in.)

fer than maximum, replace the thrust
plate and/or collar.

If NECESSARY, REPLACE THRUST PLATE AND COLLAR
(a) Using SST, remove the thrust plate and collar.
SST 09960-20016

(©) 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
(0) Drive out the bushing from the outer side of the block.
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(b) Drive in the bushing from the inside of the block with

a suitable tool,

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

fc) Make sure the front mark of the bushing is positioned
toward the front of block.

REPLACEMENT OF OIL SEALS

NOTE: There fe two ways of oil seal replacement.

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

(a) Using a screwdriver, remove the oil seal

(b} Apply MP grease to the oil seal lip.

{c)_ Using SST, install the new oil seal

SST 09214-41010 and 09506-35010

2. IF REAR OIL SEAL RETAINER IS REMOVED FROM
CYLINDER BLOCK (Replacement of rear oll seal)

fa) Using a screwdriver, remove the oil seal.

{b) Apply MP grease to the oil seal lip.

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

SST 09223-41020

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

(a) Using SST, remove the front oil seal.

SST 09308-10010

{b) Apply MP grease to the oil seal lip.

{c)_ Using SST, install the new oil seal.

SST 09214-41010 and 09506-35010
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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 to 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 ti

{c) Check the drive pump shaft where it contacts the oil
lip surface for cracks or damage.

{d) Apply MP grease to the oil s
(e) Using SST, install the new oil seal.

SST 09214-41010

5. IF REAR OIL SEAL RETAINER IS INSTALLED ON CYLINDER
BLOCK (Replacement of rear oil seal)

(a) As shown in the figure, use a knife to cut off the oll
seal lip.

(b] Using a screwdriver, pry out the oil seal.

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

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

(a) Apply MP grease to the oil seal

(e) Using SST, install the new oil seal.

SST 09223-41020
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No.1 No. 2 ~ No. 7

° |

25 mm (0.98 in.) 22 mm (0.87 in.)

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.
(b) Install the upper thrust washers on the center main

bearing with the oil grooves facing out.

{c) Lubricate the faces of the bearings with engine oil,

2. PLACE CRANKSHAFT IN CYLINDER BLOCK

3. INSTALL MAIN BEARING CAPS

NOTE: Each bearing cap is numbered.

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

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

‘the sequence shown and in two or three passes,

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.)

(d) Check that the crankshaft turns.

4. INSTALL PISTON AND CONNECTING ROD ASSEMBLY

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

(b) 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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45 Nut Nut
Bolt Length mm

1".

12.

13.

INSTALL ROD BEARING CAPS

(a) Match the numbered cap with the numbered rod.
(b) Align the marks punched on the rod and cap and tight-

fen the cap nuts to specified torque alternately in two
or three passes.

Torque: 450 kg-cm (33 ftb, 44 Nem)

(c) After tightening the caps, check thet the crankshaft
rotates smoothly.

MEASURE ROD THRUST CLEARANCE
(See step 16 on page EM-43)

INSTALL OIL PUMP ASSEMBLY

(@) Clean the oil pump.

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

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

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

Torque: 350 kg-cm (25 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.
Torque the bolt.

Torque: 130 kg-cm (9 ftdb, 13 Nem)

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:
‘mm bolt and nut 186 kg-em

(13 ft-lb, 18 Nem)
10 mm bolt 375 kg-em

(27 ft-lb, 37 Nem)

INSTALL OIL PAN
(See page LU-7)

INSTALL WATER BY-PASS PIPE

INSTALL FUEL HOSE SUPPORT
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14, INSTALL FUEL FILTER

15. INSTALL ALTERNATOR

16. INSTALL OIL LEVEL GAUGE

17. INSTALL NEW OIL FILTER

18. INSTALL CYLINDER HEAD ASSEMBLY

(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)

{c} Install the air intake chamber stay.

(4) Install the No.2 timing belt cover.
{e) Install the timing belt. (See page EM-14 to 17),

(f) Connect the PCV hose to the cylinder block.
(@) Connect the No.1 water by-pass hose to the water

by-pass pipe,

19. REMOVE ENGINE STAND

20. INSTALL REAR END PLATE

21. 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 fb, 74 N-m)

22. INSTALL CLUTCH DISC AND COVER TO FLYWHEEL
(tor MIT)
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INSTALLATION OF ENGINE

1

2

INSTALL TRANSMISSION TO ENGINE
{a) Install the transmission housing mount bolts and e:

haust pipe bracket.

{b] Install the sterter with the mount nuts.

INSTALL ENGINE WITH TRANSMISSION IN VEHICLE
(a) Attach the engine hoist chain to the lifting brackets

on the engine.

(0) Lower the engine into the engine compartment.
(c) Align the engine with the transmission and engine

‘mounting supports.

{d) Install the engine mounting bolts on each side of the
engine.

{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

{e) Install the gear housing with two brackets.

Torque: 770 kg-cm (56 ft-lb, 76 N-m)

{b) Connect the tie rod ends and install a new cotter;
Torque: 600 kg-cm (43 ft-lb, 59 Nm)

{c)_ Install the sliding yoke and two lock bolts.

CONNECT BATTERY GROUND STRAP TO ENGINE
MOUNTING BRACKET

INSTALL STIFFENER PLATE WITH GROUND STRAP.

CONNECT FUEL HOSE AND TUBE

(a) Main tube to fuel

(b) Return hose to fuel hose support.
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10. INSTALL COOLANT RESERVOIR TANK

11, INSTALL RADIATOR

(a) 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.

12. INSTALL FAN SHROUD AND FLUID COUPLING

13. INSTALL AIR CLEANER CASE, AIR FLOW METER AND AIR,
INTAKE CONNECTOR PIPE

14, CONNECT EFI WIRE HARNESS TO ECU

15. CONNECT TWO HEATER HOSES TO BLOCK AND.
CYLINDER HEAD

16, CONNECT FOLLOWING HOSES:

(a) Brake booster vacuum hose to the intake manifold

{b) Actuator vacuum hose to the intake manifold (with
cruise control system)

(c) EGR valve vacuum hose

17. CONNECT FOLLOWING WIRES AND CABLES:

(a) Ground to the cylinder head

(b) Oxygen sensor wire

(c) Oil pressure sending unit wire

(a) ECT connectors

(e)High-tension cord from the ignition coil

(f) Distributor connector

(g) Water temp. sending unit wire

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

(i) Solenoid resistor wire connector

fi) Knock sensor wire connector

18. INSTALL ACCELERATOR AND ACTUATOR CABLE
BRACKET

19, INSTALL THROTTLE CABLE BRACKET (for A/T)

20, FILL WITH COOLANT

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

Total capacity: w/Heater
MIT 8.0 liters (8.5 US qts, 7.0 Imp. qts)
A/T 7.9 liters (8.3 US ats, 7.0 Imp. ats)
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2.

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, fuel-efficient, multi-grade oil,
Capacity:

Dry fil
5.7 liters (6.0 US ats, 6.0 Imp. ats)

Drain and refill (w/ Oil filter change)
5.1 liters (6.4 US qts, 4.5 Imp. ats)

Drain and refill (w/o Oil filter change)
4.6 liters (4.9 US ats, 4.0 Imp. ate)

CONNECT WIRE TO BACK-UP LIGHT SWITCH
(MIT only)

CONNECT SPEEDOMETER CABLE

INSTALL CLUTCH RELEASE CYLINDER (M/T only)

CONNECT SHIFT LINKAGE TO SHIFT LEVER
(ATT only)

CONNECT EXHAUST PIPE TO EXHAUST MANIFOLD

INSTALL EXHAUST PIPE CLAMP TO TRANSMISSION
HOUSING

LOWER VEHICLE

INSTALL POWER STEERING PUMP ONTO BRACKET
{a} 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 obt

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



EMISSION CONTROL
SYSTEMS

Page

‘SYSTEM PURPOS! C2

COMPONENT LAYOUT AND SCHEMATIC‘DRAWING .. £c.3
POSITIVE CRANKCASE VENTILATION (PCV)

FUEL EVAPORATIVE EMISSION CONTROL
(EVAP) SYSTEM ECS

DASH POT (OP) SYSTEM

EXHAUST GAS RECIRCULATION (EGR)
SYSTEM

‘THREE-WAY CATALYST (TWC) SYSTEM

C7

£c-10

EC-15

NOTE: TROUBLESHOOTING

‘See page EM-2
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SYSTEM PURPOSE

System ‘Abbreviation Purpose
Positive crankcase ventilation PCV Reduces blow-by gas (HC)
Fuel evaporative emission control evap Reduces evaporative HC
Dash pot op Reduces HC and CO
Exhaust gas recirculation EGR Reduces NOx

Three-way catalyst we Reduces HC, CO and NOx
Electronic fuel injection* er Regulates all engine conditions for reduction of

exhaust emissions

Remarks *For inspection and r air of the EFI system, refer to EFI section,
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COMPONENT LAYOUT AND SCHEMATIC DRAWING

Oxygen Sensor

Ce EGR Cooler
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POSITIVE CRANKCASE VENTILATION (PCV) SYSTEM

Ai Cleaner

J

Throttle oritice
Valve

{for combustion in the cylinders

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

INSPECTION OF PCV HOSES AND
CONNECTIONS

1 VISUALLY INSPECT HOSES, CONNECTIONS AND
GASKETS

Check for cracks, leaks or damage.

CLEAN TWO ORIFICES.

Clean off any gum deposits in the orifices with solvent and
blow out with compressed air.
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FUEL EVAPORATIVE EMISSION CONTROL (EVAP) SYSTEM

Purge Port Bvsv

AN
CT check valve

Fuel Tank

Fuel Filler Cop

To reduce HC emission, evaporated fuel from the fuel tank is routed through the charcoal canister tothe intake manitold
{for combustion in the cylinders

Canister Check Valve Check
Coda Tame | BVSV | Thotle Vane Opening gf] vo Valve | Evaporated Ful)

LOSED| — FL = |_| = _ |e trom tank is absorbed in
Posn Bibw Bae [acogenl — [| [meee

Above ‘open Por —
BChizaer | O° lrosioned above 5uGe| opey | LP TRE Wom conitr i od ino

ert intake chmber

Tigh pesos] TAG tom tnk i absorbed ininto - = = _| ore | cLoseo | cLose0 center
Hem — = —_Jevosen) oven | oPen irises io ef 8

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.

N
2. VISUALLY INSPECT FUEL TANK

Look for deformation, cracks or ful leakage.

3. VISUALLY INSPECT FUEL FILLER CAP

Check condition of gasket and cap.

If necessary, repair or replace the cap.
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{Purge Pipe. | Y Tank Pipe

—__ Joompressed air

-

Coo! Water

‘Above 54°C

‘uel Evaporative Emission Control (EVAP) System

INSPECTION OF CHARCOAL CANISTER

1. REMOVE CHARCOAL CANISTER

2. VISUALLY INSPECT CHARCOAL CANISTER CASE

Look for cracks or damage.

3. CHECK FOR CLOGGED FILTER AND STUCK CHECK
VALVE

{a) 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 2 problem is found replace the charcoal canister.

4. CLEAN CANISTER FILTER

Clean the filter by blowing 3 kg/cm: (43 psi, 294 kPa) of
‘compressed 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 BVSV from the water outlet

(e) Cool the BVSV to below 35°C (95°F) with cool water.

(a) Blow air into a pipe and check that the BVSV is closed.

(e} Heat the BVSV to above 84°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

vv Air Filter

Decaleration

DP Diaphragm

‘To reduce HC end CO emissions, when decelerating the dash pot opens the thratte valve slightly more then at idle
‘This causes the air-fuel mixture to burn completely.

Condition Diaphragm viv Thwotte Valve
‘sing Fed in By return fers F #wowe | ose | aa ependpotton
Normal driving | Pushed out by diaphragm spring OPEN High speed position
Deceleration | Pushed in by return force of throttle CLOSED _| Slightly opens and then slowly closes

valve 10 idle position
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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.
(4) Check that the DP

DP setting speed: 2,000 rpm

Pinch in

S set.

Throttle Valve Released

2000

oP set [_ rm

Hf not at specified speed, adjust with the DP adjusting bolt.

4. CHECK OPERATION OF VTV

(a) Sot the DP speed in the same procedure as above; (a)
to (eh.

(b) Release the pinched hose and check that the engine
returns to idle speed in about 1 second,

"About 1 Second | IF NO PROBLEM IS FOUND WITH THIS INSPECTION, THE SYS-
TEM IS OKAY; OTHERWISE INSPECT VTV.
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INSPECTION OF VTV

1. CHECK AND CLEAN FILTER ON VTV

2) Check the filter tor contamination or damage.

{b) Using compressed air, clean the filter.

Filter viv

x CHECK VTV BY BLOWING AIR INTO EACH SIDE

a iS = (a) Check that air flows without resistance from B to A.
vie ‘ (b) Check that air flows with difficulty from A to B.
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EXHAUST GAS RECIRCULATION (EGR) SYSTEM

EGR
Vacuum

EGR Port Modulator

_— EGR Valve

a

EGR
Vacuum
Modulator

EFT
Computer

Pressure
Chamber
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@

@

EGR Por
B Port

EGR Valve

Toreduce NOx emission, part of the exhaust gases are recirculated through the EGR valve to the intake manifold to
lower the maximum combustion temperatut

Goon Tivotle Vave | Pressure nw EGR] EGR Vasu | EGToms vsv Opening Angle | Valve Pressure Chamber Modulator Valve _| Exhaust Gas
eo sre werTiaeen) | OPEN - - =| 080 | uae

oslioned blow we
EGR port ~ ~ CLOSED | recirculated
Postoned be: | 1) [Fe <o5— TORRE paso | cs ogan [Ret

Iavove 03¢ | cLose | tween €OR port | LOW | stant ator | atmosphere rule
(1459F), and R port (2) nating between [Ci ses, passage21, | ow anargn’” | 0565 e590 | Gre | pects

Rosiloned above |p CLOSES pssege TeciclnedR port HIGH to atmosphere OPEN | (increase)
Tomas “Pressure increase > Modulator closes -~ EGR valve opens — Pressure drops

EGR valve closes =- Modulator opens
‘**When the throttle 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
‘exhaust pressure is insufficiently low.
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‘COLD

2,500 rpm

RPM

Tachometer ‘Vacuum Gauge

HoT

2,500 rom ‘Low Vacuum

RPM J

Tachometer Vacuum Gauge

‘Vacuum Gauge

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

3. CHECK SEATING OF EGR VALVE

‘Start the engine and check that the engine starts and runs
at idle.

4. CHECK VSV WITH COLD ENGINE

(a) The coolant temperature should be below 57°C
(135°).

(b) Check that the vacuum gauge indicates zero at 2,500
rpm.

5. CHECK VSV AND EGR VACUUM MODULATOR WITH
WARM ENGINE

(a) 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.

(c) Check that the vacuurn gauge indicates zero at idle.

{¢) Disconnect the vacuum hose from R port of the EGR
vacuum modulator and connect R port directly to the
intake manifold with another hose.

(e) Check that the vacuum gauge indicates high vacuum
at 2,500 rpm.

NOTE: Asa large amount of EGR gas enters, the engine
will misfire.

(f) Disconnect the vacuum gauge and reconnect the
vacuum hoses to the proper locations.

:
i
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Engine Stopped. \ —
"ie,

000000

6. CHECK EGR VALVE

(a) Apply vacuum directly to the EGR valve with the en-
gine idling.

(©) Check that the engine runs rough or dies.

(c) Reconnect the vacuum hoses to the proper location,

IF NO PROBLEM IS FOUND WITH THIS INSPECTION, THE
‘SYSTEM IS OKAY; OTHERWISE INSPECT EACH PART

INSPECTION OF EGR VACUUM MODULATOR

CHECK EGR VACUUM MODULATOR OPERATION

(a) Disconnect the vacuum hoses from ports P, Q and R
of the EGR vacuum modulator.

(b) Block ports P and R with your finger.

(c) Blow air into port Q. Check that the air passes through
to the air filter side freely.

(d)_ Start the engine and maintain engine speed at 2,500
rpm.

(e) Repeat the above test. Check that there is a strong
i flow.

(f) Disconnect the vacuum hoses to the proper locations,

Ifa problem is found, replace the EGR vacuum modulator.

INSPECTION OF VSV

1. CHECK VACUUM CIRCUIT CONTINUITY IN THE VSV BY
BLOWING AIR INTO PIPE

{a) Connect the VSV terminals to the battery terminals
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.

a problem is found, replace the VSV.
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Onmmeter
2. CHECK FOR SHORT CIRCUIT

Using an ohmmeter, check 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 (68°F)

If the resistance is not within specification, replace the
vsv.

INSPECTION OF EGR VALVE

1, REMOVE EGR VALVE

Check the valve for sticking and heavy carbon deposits.
If 2 problem is found, replace it.

2. INSTALL EGR VALVE WITH NEW GASKET

INSPECTION OF WATER TEMP. SENSOR
(See page FI-73)
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THREE-WAY CATALYST (TWC) SYSTEM

CO, Ny 1:0

way
(Monolithic)

To reduce HC, CO and NOx om they are oxidized, reduced and converted to nitrogen (Na), carbon dioxide
(CO2) and water (H20) by the catalyst

Exhaust port Two Exhaust Gas
cosHC,CO, AND NOx OXIDATION AND #20REDUCTION tn

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.

7
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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

{a) 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 exhaust pipes.

(b) Tighten the bolts.

Torque: Catalyst — Exhaust pipe
440 kg-em (32 fb, 43 Nem)

(c) Reinstall the bracket bolts and tighten them.
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FL2 EFI SYSTEM — System Description

SYSTEM DESCRIPTION

Start Injector
Time Switch

Warning Light Oreck Connector

Fuel Pulation
Damper

ISC Valve

Distributor

‘The EFI used on Toyotas has three basic systems.

FUEL SYSTEM

An electric fuel pump supplies sufficient fuel, un-
der a constant pressure, to the EFI inj

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
engine 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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4By means of the ECU, the TCS controls the fol-
lowing functions:

1. Electronic Fuel Injection (EFI)

‘The ECU receives signals from various sensors
indicating changing engine operating con:
tions such as:

Intake air volume
Intake air temperature
Coolant temperature

Exhaust oxygen content etc.

These signals are utilized by the ECU to de-

termine the injection duration necessary for an.
optimum air-fuel ratio.

2, Electronic Spark Advance (ESA)

The ECU is programmed with data for opti-
\g under any and all operat-

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)

3. Idle Speed Control (ISC)

The ECU is programmed with target engine
speed values to respond to different engine
‘conditions (coolant temperature, air condition-

‘er on/off, etc.). 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)

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)

ns oF abnor
malties in the sensor network and lights a
"CHECK ENGINE” warning light on the instru
‘ment penel. At the same time, the trouble
identified 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 check connector are short-
circuited.
(See page FI-22)

Fail-Safe Function

In the event of a computer malfunction, 3
back-up circuit will take over to provide
minimal drivability. Simultaneously, the

‘CHECK ENGINE” warning light is activated.
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PRECAUTIONS
1

3.

IN

1.

2.

Before working on the fuel system, disconnect the nega-
tive terminal from the battery.

Any diagnosis code retained by the computer wi
red 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.

ISPECTION PRECAUTIONS
MAINTENANCE PRECAUTIONS

INSURE CORRECT ENGINE TUNE-UP

PRECAUTIONS WHEN CONNECTING GAUGE

(a) Connect the tachometer to the service connector.
(b) 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
(a) Insure correct dri

(0) Insure proper connection of battery terminals, etc,

(c) Handle resistor cords carefully.

{d) After repair work, insure that the ignition coil termi:
‘als 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
object.

(0) Do not allow water to come into contact with the sen-
oF or attempt to cool it.
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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 interferenc
However, if your vehicl
dio transceiver, etc.
‘You must be observe the following precautions.
{a) Install the antenna as far as possible from the ECU.

The ECU is located behind the glove box so th
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 ast 20 cm (7.87 in.) — and, es-
pecially, do not wind them together,

{c) Insure that the feeder and antenna are properly ad-
justed.

(4) Do not equip your vehicle with a powerful mobile ra-
dio system.

is equipped with an amateur ra-

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.

2. 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. Before removing EFI wiring connectors, terminals, etc.

disconnect power by either turning OFF the ignition switch
r disconnecting the battery terminals.

2. 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 3 EFI parts carefully and,

'88 during troubleshooting as there are
istor circuits and even sight terminal con-
further troubles.

5. Do not open the ECU cover.

6. When inspecting during rainy ws
vent entry of water. Also,
partment, prevent water from getting on the EFI parts and
wiring connectors.

7. Parts should be replaced as an assembly.

ther, take care to



Lock Spring

EFI SYSTEM — Inspection Precautions

8. Sufficient care is required when pulling out and inserting
wiring connectors.

(a) Release the lock and pull out the connector, pulling
‘on the connectors.

(b) Fully insert the connector and insure that itis locked.

9. When inspecting a connector with a volt/ohmmeter.

(a) Carefully take out the water-proofing rubber
water-proof type connector.

{b) Insert the tester probe into the connector from the wir-
ing side when checking the continuity, amperage or
voltage.

{c) Do not apply unnecessary force to the ter

{d) After checking, install the water-proofing rubber on
the connector securely.

10. Use SST for inspection or test of the injector, cold start
injector or its wiring connector.

SST 09842-30020 and 09842-30050
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FUEL SYSTEM

1 When disconnecting high fuel pressure line the connection,
® large amount of gasoline will come out, so observe the
following procedure.

(a) Put a container under the connection.

(0) Slowly loosen the connection.
{c) Disconnect the connection.

(4) Plug the connection with a rubber plug.

When connecting the flare nut or union bolt on the high
Pressure pipe union, observe the following procedure.

[Union bolt type]
(a) Always use a new gasket.
(0) First tighten the union bolt by hand.
{c) Then tighten the bolt to the specified torque.
Torque: 300 kg-em (22 ft-lb, 29 N-m)

{Flare nut typel

(a) Apply a thin coat of oil to the flare and first tighten
the flare nut by hand.

(b) Then tighten the nut to the specified torque
Torque: 350 kg-cm (25 ft-lb, 34 N-m)

Take the following precautions when removing and install-
ing the injectors.

(a) Never re-use an O-ring.
{b) When placing an O-ring on the injector, use care not

to damage it in any way,
(c) Lubricate the O-ring with spindle oil or gasoline be-

fore installing — never use engine, gear or brake oil.

Install the injector to the delivery pipe and intake manifold
‘88 shown in the figure.



EFI SYSTEM — Inspection Precautions, Troubleshootin,

Confirm that there are no fuel leaks after performing
tenance on the fuel system.

(a) With engine stopped, turn the ignition switch on.

(b) Short circuit terminals of the fuel pump check c
rector.

(c)_ When the pressure regulator fuel return hose (s
in the figure at left), is pinched, the pressure wit
the high pressure line will rise to about 4 kg/cm? (5)
psi, 392 kPa). In this state, check to see that
are no leaks from any part of the fuel system.

CAUTION: Always pinch the hose. Avoid bending asi
‘may cause the hose to crack.

TROUBLESHOOTING
TROUBLESHOOTING HINTS

Engine troubles are usually not caused by the EF! system,
When troubleshooting, always first check the condition of
the other systems.

(a) Electronic source

+ Battery
Fusible links

© Fuses

(b) Body ground

(©) Fuel supply

* Fuel leakage
* Fuel filter

+ Fuel pump

{d) Ignition system
* Spark plug
+ High-tension cord
* Distributor

* Igniter and igt

{e) Air intake system
* Vacuum leaks

(f) Emission control system

‘+ EGR system
* PCV system

(9) Others
* Ignition timing (ESA system)
* Idle speed (ISC system)
* etc.

ion coil
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2 ‘The most frequent cause of problems is simply a bad con.
tact in wiring connectors. So always make sute that con-
nections are secure.

When inspecting the connector, pay particular attention
to the following points:

(a) Check to see that the terminals are not bent.

(b) Check to see that the connector is pushed in complet
ly and locked.

(e) Check to see that there is no signal change when the
connector is slightly tapped or wiggled.

Sutficiently troubleshoot for other causes before replac-

ing the computer. The computer is of high quality and it
is expensive.

Use volt/ohmmeter with high-impedance (10k9/V
minimum),



FLO EFI SYSTEM — Troubleshooting

TROUBLESHOOTING PROCEDURES
SYMPTOM — DIFFICULT TO START OR NO START
(ENGINE WILL NOT CRANK OR CRANKS SLOWLY)

CHECK ELECTRIC SOURCE BAD | 1. Battery
(1) Connection
(2) Gravity — Drive belt — Charging

system

(3) Voltage

; 2. Fusible tink |

| OK
CHECK STARTING SYSTEM Ignition switch

Neutral start switch for A/T
Starter
Wiring/Connection

BAD

Pep
e



SYMPTOM — DIFFICULT TO START OR NO START (CRANKS OK)

‘CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.
(See page Fl-22)

Malfunction
code(s)

Diagnostic codets)
(See page FI-25)

Normat code
DOES ENGINE START WITH |___fis¢ system

2. Check by holding spark plug wire 8 —
10 mm (0.31 ~ 0.39 in.) away from
‘engine block while engine is cranking.
A strong spark should be noted.

ACCELERATOR PEDAL DEPRESSED? OK (1) ISC valve
2) Wiring connection (+8 1SC valve ECU

xo
‘CHECK FOR VACUUM LEAKS IN AIR 1. Oil fiter cap
INTAKE LINE BAD | 2: Oil level gauge

3. 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 | Bap ~]2.__High-tension cords

and start injector time switch, 3. Distributor
4. Ignition coil, igni

OK

CHECK IGNITION TIMING
1. Short both terminals of the

‘check connector.
2. Check ignition timing.

STD: 10° BTDC
(wishort terminals of the
check connector)

NO
Adjust ignition timing. (See page IG-9)

ok

‘CHECK FUEL SUPPLY TO INJECTOR
1. Fuel in tank bad
2. Fuel pressure in fuel line

(1) Short fue! pump check terminals.
(2) Fuel pressure at fue! hose of fuel

be felt
(See page FI-45)

BAD

PREO
NS

Fuel line — leakage — deformation
Fuse

‘opening relay (See page FI-69)
Fuel pump (See page Fi-44)
Fuel filter
Fuel pressure regulator
(See page FI-52)

Jox
[CHECK FUEL PUMP SWITCH IN AIR
IFLOW METER
ICheck continuity between terminals Fe and|
IE: while measuring plate of air flow met
is open.

BAD
flow meter (See page FI-58)

ox continven on pace F1-12



FIZ EFI SYSTEM — Troubleshooting

| OK CONTINUED FROM PAGE FI-11
ul

CHECK SPARK PLUGS Spark plug
Max. allowable gap: 1.4 mm (0.055 in.) | —jq"] 2 Compression pressure
Correct insulation resistanc Limit: 9.0 kg/em? (128 psi, 883 KPa}

10 M2 or more at 250 rpm
Precaution: Never attempt to adjust gap
(on used platinum tipped spark plug. 1. Injectors) — shorted or leaking

— Note — [No 7] 2. Injector wiring(s) between resistor and

Check compression pressure if necessary. Ally) ECU shorted
| (See page EM-6) Plugs| | 3. Cold start injector ~ leakage

wer? (See page FI-49)
4. Start injector time switch

(See page FI-71)

Jox
CHECK EFI ELECTRONIC CIRCUIT | 1, Wiring connection
Using VoLTOHMMETER [NO] 2. Power to ecu

(1) Fusible link
(2) Fuse
(3) No. 1 and No. 2 main relay

3. Air flow meter

4, Water temp. sensor

5. Injection signal circuit
(1) Injector wiring
(2) Resistor
(3) ECU



EFI SYSTEM — Troubleshooting Fag

SYMPTOM — ENGINE OFTEN STALLS

CHECK DIAGNOSIS SYSTEM | _J Diagnostic code(s) (See page FI-25)
Check for output of diagnostic code Malfunction
(See page FI-22) code(s)

Normal code

CHECK FOR VACUUM LEAKS IN AIR 1. Oi filer cap
INTAKE LINE BAD 2. Oil level gauge

3. Hose connections
4. PCV hoses
5._EGR system — EGR valve stays open

ok

‘CHECK FUEL SUPPLY TO INJECTOR 1. Fuel line — leakage — deformation
1. Fuel in tank [Bad 7] 2. Fuse
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 FI-44)
(2) You can feel fuel pressure at fuel 5. Fuelhose. 6. Fuel pressure regulator (See page FI-52)

(See page FI-45)

OK

(CHECK AIR FILTER ELEMENT Gap [Element — clean or replace

ox
‘CHECK IDLE SPEED TSC system
‘STD: 650 rpm BAD (1) Wiring connection

(2) ISC valve
(3) ECU ttest by substitution)

[mx
(CHECK IGNITION TIMING ‘Adjust ignition timing
1. Shart both terminals of the tne]

ctor.

2 ion timing.
0° BTDC
(wishort terminals of the
‘check connector)

[ox
CHECK SPARK PLUGS 1. Spark plug
Max. allowable gap: 1.4 mm (0.085 in.) NO | 2. Compression pressure

Precaution: | Never attempt to a Limit: 9.0 kg/cm? (128 psi, 883 kPa)
on used platinum tipped spark plug. at 250 rpm
= Nott
Check compression pressu
(See page EM-6)

Tox
CHECK COLD START INJECTOR }______]1. Cold start injector
(See page FI-49) BAD | 2. Start injector time switch

(See page FI-71)

Tox continues on Pace Five



EFI SYSTEM — Troubleshooting

‘OK CONTINUED FROM PAGE FI-13,

CHECK FUEL PRESSURE }-——+{ 1. Fuel pump (See page Fi-44)(See page FI-45) BAD [2° Fuel fitter
3. Fuel pressure regulator

[___See page F-82)

‘OK

(CHECK INJECTORS tsa Iniection 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). Resistor
(3) ECU

SYMPTOM — ENGINE SOMETIMES STALLS

CHECK DIAGNOSIS SYSTEM Diagnostic code(s)
Check for output of diagnostic code. Malfunction | ‘See page FI-25)
(See page FI-22) code(s)

[ Normal coe
CHECK AIR FLOW METER ‘ir flow meter
(See page FI-58) BAD

| ox
CHECK WIRING CONNECTORS AND = |__[1. ConnectorRELAYS, BAD |2. No.1 and No. 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



EFI SYSTEM Troubleshooting FL15,

SYMPTOM — ROUGH IDLING AND/OR MISSING

CHECK DIAGNOSIS SYSTEM agnostic code(s)
Check for output of diagnostic code. | Malfunction | (See page FI-25)
(See page FI-22) code(s)

[fora cou
CHECK FOR VACUUM LEAKS IN AIR 1. Oi filler cap
INTAKE LINE BAD 7 |2. Oil level gauge

3. Hose connections
4. PCV hoses
5. EGR system — EGR valve stays open

ok

‘CHECK AIR FILTER ELEMENT | gap 7 [Eement — clean or replace

oK

CHECK IDLE SPEED |___fisc system
STD: 650 rpm BAD | (1) Wiring connection

(2) 1SC valve
(3) ECU (test by substitution)

ox

CHECK IGNITION TIMING Ignition aystem
1. Short both terminals of the NO

check connector.

2. Check ignition timing
STD: 10° BTDC

(wishort terminals of the
check connector)

OK

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/em? (128 psi, 883 KPa)
on used platinum tipped spark plug. at 250 rpm
a Note —
Check compression pressure if necessary.
(See page EM-6)

[ox
‘CHECK COLD START INJECTOR ____[1. Cold start injector
(See page FI-49) BAD ~|2. Start injector time switch

(See page'Fl-71)



FIG EFI SYSTEM — Troubleshooting

Jox continueo FRom PAGE FI-15

CHECK FUEL PRESSURE
(See page Fi-45)

1. Fuel pump (See page Fi-44)
2. Fuel filterBAD
3. Fuel pressure regulator

(See page FI-52)

Tox
[ cHeck muectors Injection condition

[ (See page F-53) SAD

Jox a
CHECK EF! ELECTRONIC CIRCUIT 1. Wiring connection
USING VOLT/OHMMETER Gab 7/2. 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

or
o



EFI SYSTEM ~ Troubleshooting _ AAT

SYMPTOM — HIGH ENGINE IDLE SPEED (NO DROP)

CHECK ACCELERATOR LINKAGE Linkage — stuck dash pot system

Jor
‘CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.
(See page FI-22)

Diagnostic code(s)
(See page FI-25)

CHECK ISC SYSTEM

A
bi

Tor

Tor

| CHECK FUEL PRESSURE Fuel pressure regulator ~ high pressure
Simege than 9

Tox

Beene Pash 9

Tox

Tox

sone Soest a
BAD (1) Fusible link

(1) Injector wirings
2)
(3) ECU



FLAS EFI SYSTEM

SYMPTOM — ENGINE BACKFIRES-Lean Fuel Mixture

CHECK DIAGNOSIS SYSTEM. Diagnostic code(s)
Check for output of diagnostic code. Malfunction | (gee page FI-25)

dels)(See page FI-22) co

[Norma code
CHECK FOR VACUUM LEAKS IN AIR |___.[1. Oi filer cap
INTAKE LINE BAD |2. Oillevel gauge

3. Hose connections
4. PCV hoses
5. EGR system — EGR valve stays open

Jox
CHECK IGNITION TIMING }———-| Ignition system (See page IG-2)
1. Short both terminals of the BAD

check connector.
2. Check ignition

STD: 10° BTOG
(w/short terminals of the
check connector)

ox

‘CHECK COLD START INJECTOR |______-| 1. Cold start injector
(See page Fi-49) BAD 2. Start injector time switch

(See page FI-71)

OK

‘CHECK FUEL PRESSURE +—-+| 1. Fuel pump (See page Fi-44)
(See page FI-45) BAD 2. Fuel filter

3. Fuel pressure regulator (See page Fl-52)|

Jox
CHECK INJECTORS }-—.—+| Injectors — clogged
(See page FI-53) BAD

ox
(CHECK EFI ELECTRONIC CIRCUIT | —_.[7- Wiring connection
USING VOLT/OHMMETER BaD | 2. Power to ECU

(1) Fusible link
(2) No.1 and No. 2 main relay

3. Aie flow meter
4. Water temp. sensor
5. Air tomp. sensor
8. Throttle position sensor
7. Injection signal circu

(1) Injection wirings
(2) Resistor
(3) ECU
(4) Fuel cut signal

8. Oxygen sensor
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‘SYMPTOM — MUFFLER EXPLOSION (AFTER FIRE)
-Rich Fuel Mixture-Misfire

CHECK DIAGNOSIS SYSTEM Diagnostic code(s) (See page I-26)
Check for output of diagnostic code. | Malfunction
(See page FI-22) code(s}

Tyce coo
(CHECK IGNITION TIMING lgnition system (See page IG-2)
1, Short both terminals of the NO

‘check connector.
2. Check ignition timing.

STD: 10° BTOC
(wishort terminals of the
‘check connector)

oK

CHECK COLD START INJECTOR |___[a. Cold start injector
{See page FI-49) BAD "| 2. Start injector time switch

(See page FI-71)

OK

CHECK INJECTORS Bap | Iniestors =

ok

CHECK SPARK PLUGS |____/a." 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, 883 kPa)
on used platinum tipped spark plug. at 250 rpm
— Note ~
Check compression pressure if necessary.
(See page EM-6)

Tox
CHECK EF! ELECTRONIC CIRCUIT | ___.[ 1. Throttle position sensor
USING VOLT/OHMMETER BAD "| 2. Injection signal

(1) Injector
(2) Resistor
(3) ECU

3. Oxygen sensor



EFI SYSTEM foubleshooting

SYMPTOM — ENGINE HESITATES AND/OR POOR ACCELERATION

CHECK CLUTCH AND BRAKE 1. Clutch — slips
BAD | 2. Brakes — drag

Jox
CHECK FOR VACUUM LEAKS IN AiR |__|, it filer cap
INTAKE LINE BAD | 2. Oil level gauge

3. Hose connections
4. PCV hoses
5. EGR system — EGR valve stays open

Jox
CHECK AIR FILTER ELEMENT ]}—_—-[.ciean or replace

@AD
Jox

CHECK DIAGNOSIS SYSTEM Diagnostic code(s) (See page FI-25)
Check for output of diagnostic code. | Malfunction
(See page FI-22) codels)

]Normat coae
CHECK IGNITION SPARK 7.
1. Unplug connectors of injector resistor | Ba" | 2.

and start injection time switch. 3. Distributor
2. Check by holding spark plug wire 4, Igeition coil, igniter

8 ~ 10 mm (0.31 — 0.39 in.) away
from engine black while engine cranking.
A strong spark should be noted

Tox
CHECK IGNITION TIMING Ignition system (See page 1G-2)
1. Short both terminals of the NO

‘check connector.
2. Check ignition timing.

STD: 10° BTDC
(w/short terminals of the
check connector)

OK CONTINUED ON PAGE FI-21



EFI SYSTEM — Troubleshooting 1

| ok CONTINUED FROM PAGE FI-20
ul

Tox

(See page FI-53) BAD

Tor

Max. allowable gap: 1.4 mm (0.055 in.) NO 2. Compression pressure

Senn iam Parad
wee

I OK

7 (2) No. 1 and No. 2 main relay

7, Injection signal circuit
(1) Injector wirings
(2) Resistor
(3) ECU
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DIAGNOSIS SYSTEM

Description
‘The ECU contains a builtin 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, 52 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 cleared.
‘The diagnostic code can be read by the number of blinks of the
“CHECK ENGINE" warning light when terminals T and E1 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 is not
running,

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
‘@ malfunction in the system,

OUTPUT OF DIAGNOSTIC CODES
Initial Conditions

‘* Battery voltage above 11 volts.
‘© Throttle valve fully closed (throttle position sensor !OL

points closed).
fansmission in P or N range.
it conditioner switch OFF

* Engine at normal operating temperature.

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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CHECK
ENGINE

No malfunction

0.25 seconds

on

OFF

0.25 seconds

Code No. 24 andNo. 32

05 seconds 4.5 seconds

Ze1.5 seconds’ ‘cond

on

oFF a

3. Read the diagnostic code as indicated by the number of
flashes of the “CHECK ENGINE” warning light.

Diagnostic code

(2) If system is operating normally (no malfunction, the
light will blink once every 0.26 seconds.

{b) In event of a malfunction, the light will Blink once
ery 0.5 seconds. The first number of blinks will equal
the first digit of a 2-digit diagnostic code. After a 1,5
‘second pause, the 2nd number of blinks will equal the
2nd number of a 2-digit diagnostic code. If there ar
‘two or more codes, there will be a 2.5 seconds pause
between each.

NOTE : In event of a number of troubles codes, indica-
tion will begin from the smaller value and continue to the
larger in order.

After the diegnosis check, remove the sub-wire from the
check connector.
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Cancelling out diagnostic code
(a) 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
more, 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.

(b) After cancellation, pertorm a road test, if necessary,
confirm that @ “normal” code is now read on the
“CHECK ENGINE” warning light.
WM the same diagnostic code is still indicated, it indi-
cates that the trouble area has not been repaired
thoroughly.

DIAGNOSIS INDICATION

(1) Including “Normal”, the ECU is programmed with the fol-
lowing 16 diagnostic codes.

(2) When 2 or more codes are indicated, the lowest number
(code) will appear first.
However, no other code will apear along with code No. 11

(3) All detected diagnostic codes, except 51 and 53, will be
ied in memory by the ECU from the time of detection

until cancelled out.

(4) Once the malfunction is cleared, the “CHECK ENGINE”
‘warning light on the instrument panel will go out but the
diagnostic code(s) remain stored in ECU memory (except
for code 61).
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coe Wo. Light Pate code No] Light Pater

on

~ | ore ANNU a LIL
1 im 3 ALAN

12 ‘Lo a OLA

“ LAN ° AL.

a MLL 8 SL
22 SL. 52 Ann.

* LM 8 NAM.

DIAGNOSTIC CODES.

ea | System igri Troue Ars | Seo pe

ort This oops when vane of he oer
Been Uti Boe ones

: va oralee severance, however sgh, in +B1 [evs ss 2 Nan oy wiseween z Man

1 Dioibr creat
No No, 6 signa to ECU witin sever | 3 Batnar ;12. | RPM Signal ‘seconds after engine is cranked. 3. Starter signal circuit ‘G7

Ley

To dal EGU win svt ‘13, | RPM Signal sconds after engine reaches 1,000 rpm. $0 12, above.
rae

v4 [tomer sens | Mee! am ners meen Phare az

3.ecu
aygen sensor gives @ loan signal for several | 1. Oxygen sensor cicut

ar | Oxvoen Sensor sconds even when coolant temperature is | 2. Oxygen sensor fa
Signal ‘above 60°C (12°F) and engine is unning | 3. ECU

[under high load conditions above 1,500 rpm.
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Gale) Sytem Diagnose Trouble Ares | See page
7. Water emp. sansor

aa [Water Temp. | Open or sort cut in coolant tome, | ere
Sencor Signa! | senor spa! 2. Wet timp. sensor | Fiza

secu

1 tna a tmp. sensor
2a [lake Ai Tom. | Open or short ckcuit innate ar tomo. | crea

Sancor Signal” Sener 2. intake ai tomo, censor | FL38
secu

Open exeuit im Ve wgnal or Ve and & | 1 A ow mow ercukar |Alrflow Meter | Shor icuited when ie poms 2 At tow maar fardioed, Secu
2 [A Row Meter, | Opon ckoutin or Veand Ve anon | Some ov St, above.Sart Crested

1. Tote posion

‘a1 | Throttle Position | Open or short circuit in Pedieiahea FL38
Sensor Signal ‘throttle position sensor signal. * sensor i

eeu

(A/T: Signal arming ECU that vehce | 1. Venice speed ensor
toeudie 2okmMrisshasteen | "eur
Input ECU for5 seconds with | 2. hile spod senor
enoine runing a 2,500 pm er | 3, Yorue comer’

ap |voiee Saves mote andantsevriinoter hen | atoning
Sener Stra RorP range ret

(M/_Signa informing ECU thet vile
‘poodte 2 kn orins hasbeen

ct EU for 8 eacnd wth
engine ring a 2.800 rpm

ig | tee ca42 Stu Sonl | NoSTA sgn to CU wan engines | 16 Se a0

J rane oer ‘em 3.1G switch
aeeu

Neu! str awteh OFF ora cond |. Newt san SW
51 | Switch Sonal | toner switch ON duran agnostic | 2: A com SAcheck. accu

Kook Sensor 1. Knock sneer outsa | Koock Open or shor stout in knack sensor, | 1-Knock soneor

secu

63 | Knock Sensor Faulty ECU. (KNOCK CPU) ecuSignal



EFI SYSTEM nosis System.

INSPECTION OF DIAGNOSIS CIRCUIT

Check Engine@ Warning Light

Does CHECK ENG. waning aR cone on ew] ves
ignition switch is at ON? | “=> |System Normal

Tyo
Dees CHECK ENG. ant ae on when &U—] ves [Grecia bowen FOU) on [Fy waa

I ground
No [eo

ignition switch. [Repair or replace)

BAD=
‘Does CHECK ENG. warning light go OFF when
engine is started? [YES |system Normal

[xo
‘Check wiring between ECU and CHECK ENG.
warning light, Repai

Jox
1s there diagnosis code output when service.
connector Is short circuited? Try another ECU|

yes
Does CHECK ENG. warning light go out after
repair according to malfunction code? required}

Ts
‘System Ok}—________________ Cancel out Diagnostic code



TROUBLESHOOTING WITH VOLT/OHMMETER
PREPARATION FOR TROUBLESHOOTING

1. Remove the glove box door and glove box.

2. Remove the ECU with wire hamess.

EFI SYSTEM CHECK PROCEDURE

NoTe:
1. The EFI circuit can be checked by measuring the

resistance and voltage at the wiring connectors of the
ECU.

Perform all voltage measurement with the connectors
‘connected,

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 EF! ELECTRONIC CIRCUIT WITH VOLT/ OHMMETER,

Connectors of ECU

FL28 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

[Symbot Terminal Nerve Symbol Terminal Name Symbol | Terminal Name
Ei ENGINE GROUND (GO [ENGINE REVOLUTION SENSOR | AIC _| AIC MAGNET SWITCH

En ENGINE GROUND Ve_ | CHEGK CONNECTOR ‘PD ‘SPEEDOMETER
No.10 INJECTOR G_[ENGINE REVOLUTION SENSOR | _w WARNING LIGHT
No.20 INJECTOR T (CHECK CONNECTOR THA |_AIR TEMP. SENSORSTA STARTER SWITCH Via | THROTTLE SWITCH Vs_| AIR FLOW METERet TGNITER [Ne _[ENGIE REVOLUTION SENSOR | Ve | _ AIR FLOW METER
EGR EGR VSV voL_| THROTTLE switcH BAT BATTERY +8

ENGINE GROUND NK KNOCK SENSOR 16 Sw | IGNITION SWITCH
NEUTRAL START SWITCH AM] _IGt GNITER +8 MAIN RELAY

NC | curcn switcu am | ox ‘OXYGEN SENSOR yeo_| ect CoPUTER
scr | 1SC MOTOR NO.1 Cou__| THW| WATER TEMP. SENSOR | On | OW PRESSURE SWITCH
SC: | SCMOTORNO.2COR |e ‘SENSOR EARTH u ECT COMPUTER
SCs [| BCMOTORNO.3CON | _E ENGINE GROUND u ECT COMPUTER
Ce | SCMOTORNO.6 con | MAEL[ MAIN RELAY COL b ECT COMPUTER

= 7 ——— =
Fo MG [sralecr|wic] [4] $6 [oo] [ome] icrfrod[ cute [ie] [so] [real vs [ve earl Sl
eos] R8frcrfe | | [SP se[v | + fraforfonfonfe [ef = [ro] fac] w fou vel oe
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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 perform ac-
tual troubleshooting, conforming to the inspection methods
described in this manual.
For example, it is better to first make @ simple check of
the fuses, fusible links and connecting condition of the con-
nectors before making your inspection according to the
procedures listed.

No2W/8

Nose

Fusible Link

FL1.0Y FLOP
Fuse 158 EFI

Fusible Link



F130, EFI SYSTEM — Troubleshooting for EF! Electronic Circuit with Volt/Ohmmeter
VOLTAGES AT ECU WIRING CONNECTORS

No, | Terminals Condition STD Voltage | See page
BAT — Er = FL32,

+8-8
1 10-14 FL33

Ig sw —e _

MEL — FL34

(OL - & Throttle valve open 4-6 FL95,

Ve ~ & _ 4-6
2

Throttle vaive fully closed 0.11.0 FL36
VTA ~ &

IGS ON | Throttle valve fully opened 4-5
Ve ~ E2 = 4-6 FL37

Measuring plate fully closed 4-5

‘Measuring plate fully open 0.02 — 0.083a Vs — & Fre‘ling 2-4
3,000 rpm 0.3 = 1.0

THA — Ex Intake air temperature 20°C (68°F) 1-2 Fi-38
1G SW ON

4 THW — Er Coolant temperature 80°C (176°F) 01-05 FL39

STA~E 1G SAW ST position 6-12 FL40,

No. 106 | Neo ~ & | IB SWON - s-14 Fiat

7 ite Cranking or ting 0.7 ~ 1.0 Faz

ts IG sw ON = o-14
8 ue FL43'sce 2 ~ 8 s0cs, after engine off 9-14
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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.

Onmmeter _ECU Connector + Remove the glove box.

laa * Disconnect the wiring connectors from the ECU.
A ‘+ Measure the resistance between each terminal of the

. 
ing connectors.

lop

Resistances at ECU Wiring Connectors

Terminale Condition Resiatence (@)
Throttle valve open ~IDL — &2 oe

Throttle valve fully closed 0-108

Thotle valve fully opened 3,300 — 10,000
VTA -&

Throttle veive fully closed 200 — 800

Vee Disconnect sir flow meter connector 13,000 — 7,000

Disconnect throttle position sensor connector 200 - 400

Vee “Measuring plate fully closed 20 ~ 400

“Measuring plate fully opened 20 — 1,000

THA — & Intake sir temperature 20°C (68°F) 2,000 — 3,000

6-60 = 140 — 180

Ne-6O = 140 = 180
BGs, SC
er BC _ 48 — 10 - 30



FL32, EFI SYSTEM — Troubleshooting for EFI Electronic Circuit with Volt/Ohmmeter
No] Troabie Condon STO Votooe

BAT — Er | Wo votage = 10 14
1 [sR =e No veltge ignition switch ON 1014

TSW —E\ | No votage Taniton switch ON 1044
M-REL — Ey No voltage Ignition switch ON 10 — 14

couam 10° Fue
ee

‘eon

Se eae

os ecu (Tharsis no vokap bewean ECU trina BAT and Er
[p Since vagy on ESTA and

bevy send

rs Te
so Check wing baween EGU tem Bond

body sound

Votumeter ecu ® [ono
ce ° a] Repair or replace

sat

ae
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@):

(@ There is no voltage between ECU terminals +B and Ev.
G SW ON)

‘@ Check that there is voltage between ECU terminal +B and body
ground. IG S/W ON)

NO) [=
‘Check wiring Between ECU terminal Ey and
body ground.

Vestmeter eeu 9) [eno
J Ropar or lace

8

val BADVv cal Check fuse and witing harness. [————»| Repair or replace

ox

‘Check NO. 1 manly. | 84 eviace

BD) ° wsw~es

Voltmeter, ecu © There is no voltage between ECU terminals IG S/W and Ey.
AG $1 ON}

‘@ Check that there is voltage between ECU terminal IG S/W and
body ground. (1G S/W ON)

NO. I

‘Check wiing Between ECU terminal Band
body ground.Voltmeter eu 9)= [xo

AS! Repair or replace
vial

Te sm]

‘Check fusible ks nd ignition ]_NO-oud | cere ‘ontion }__NO repair or replace
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[o}

ecu

MAREL ~ Et

@ There is no voltage between ECU terminals M-REL and Es
UG Sw ON)

Joo

or

| ‘OK

‘Tey another ECU.
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| Terminals | Trouble onaton STD votage
Le Throttle valve open a6

Yoniion | Thwotle valve fully dosed 01-10vra-e | Wo> vonage | switch ON | Throttle valve fuly open 4-8
ve-& = a6

cou

Throttle Potion Sensor

Ot wise

Voter ecu no voltage between ECU terminals DL and Ex
{4G SA ON) (Tot vlve open!

@ check thet there is voltage between EGU tominal WB body
and body ground. WG SV ON)

NO. *

‘hock wing betwoen ECU terminal Er ord body
roenes aoVoter eeu -

AA]= 
i 

or relace

vq

Retert No.1. |___880_ "Repair or replace

OK

[@ check tote postion sensor, BaD

BAD ox
FRepsir or replace

[throttle position sensor
‘Check wiring between ECU and
throttle position sensor.

]ox

‘Try another ECU.
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vase

Vortmeter @ There is no specified voltage at ECU terminols VTA and Ea,
us srw on

@ Check thet there is voltage between ECU terminal +8
and body ground. (1G SW ON}

vo

Check wing Between ECU termine! Er and body
roune

Voltmeter ico

v4

— Retr to No.1 |__ 840 Tropa or replace
Tox

ss eAo@ Check throttle position sensor. |BAP ) Rep: or replace

oK

Check wiring between ECU and] BAD
throttle position sensor. [+] Repair or replace

Tex
‘Try another ECU

+ Ves ee

© There is no voltage between ECU terminals Ve and Ea.
(iG SW ON)

|
Check that there is voltage between ECU terminal +B

and body ground. (1G S/W ON)

]o« [x
check vo postion L Refer to No. 1

I BAD ‘OK
Check wiring between ECU and

Roper or replacepate or rept throttle position sensor.
‘OK | BAD

Repair of replace
Try another ECU.

wiring.



EFI SYSTEM — Troubleshooting for EFI Electronic Circuit with Voit/Ohmmeter FL37

No. | Terminat Trouble Condition STD Voltage
Ve — & ‘onion = 4—6vVe — & won Measuring plate fully closed 4—8V

3 [Vs= 8 | No voltage ‘Measuring plate fully open 0.02 — 0.08 VVs — Es ting = 2=4v
Vs — & 3,000 rpm: = 0.3— 1.0

THA — 1G SW ON |" Intake air temperature 20°C (68°F) 1=2v

ecuFlow Meter

Voltmeter

@] * vere

[@® There is no voltage between ECU terminale Ve and E2,
(1G SW ON)

[@ Check that there is voltage between ECU terminal +B and body
round. (1G SW ON)

NO [**

@ Check wing between ECU terminal Er and bodyVoltmeter ecu ® ground.
Zz BAD
8

Repair or replace

Refer toNo. 1. S82 6 epair or replace
] OK

Check air Mow meter, }—CA2 Repair or reploceOnmmeter ecu 9| OK
4 [check wirng between ]__ Ban

S, JECU and airflow meter "| _ Repair or rence
OK

“Try another ECU,
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Vers

@ There is no specified voltage at ECU termi
Ug sw ON)

ls Ve and Ex.

@® Check that there
‘ground. (1G S/W ON)

voltage between ECU terminal +B and body

NO

‘ground,
‘Check wiring between ECU terminal E2 and body

Repair or replace

Voltmeter

f0)

‘Ohmmeter Air Flow Meter

®

Ge=e)

Refer to No. 1 [BAP | Repair or replace
Jor

® Check air flow meter. | BAP __| Repair or replace
OK

Ohmmeter Aig Flow Meter
‘Check wiring between ECU BAD.
crear Rein merse [SAP | Repair or rep

I

Try another ECU.

THASE,

@ There is no voltage betwee
UG SAW ON)

ECU terminale THA and Es,

‘Check that there is voltage between ECU terminal +B and body

round. (1G S/W ON)

OK NO

® Check air temp.
Refer to No. 1

(OK

ae | [= Tang Senvoon EDU ae
sencor. air tomp. sensor.

OK BAD

Repair or replace
Try another ECry another ECU. wiring,



EFI SYSTEM — Troubleshooting for EFI Electronic Circuit with Volt/Ohmmeter FL39

No. | Terminals Trouble Condition ‘STD Voltage
‘Ignition switch | Coolant temperature 80°C.

ON (176°F)
4 | THW-E | No voltage 0.1 -06V

Water Temp. Sensor

[@ There is no voltage between ECU terminals THW and E>,
ig sn ow

[@ rock wat her io voope Between EOD terminal VB ad boy
sround 16 SW ON)

o« [re
[chock water temp. soso Refer to No 1

ico ‘OK
Repaco waar Chesk wing been ESV ond
temp. sone wetr tp sen

| OK | BAD

Taper arateTey another ECU. Reet oe



2

ot
e

us sow st)

|
‘Check starter

operation

‘BAD OK

Voltmeter

OK_[ Check wiring betwoen ECU and starter
[| terminal 60.

I BAD

Repair or replace

Valimeter ® (Check wiring between ECU terminal Er and body——1 | ground.
[ea

FI-40° EFI SYSTEM — Troubleshooting for EFI Electronic Circuit with Volt/Ohmmeter

io. | Tominas | Trouble Condon S70 Votige
= [sta | Novotage Teton switch ST poston e—1v

foo) 7toons ffSEM, -—e cna sa ou

at ne
‘Start SW pal,
eae

boxe

@| [@ Ther no voltage between ECU terminals STA and E:.

Starter
Repair or replace

stal@ ‘Check fusible tink, battery, wit
(Terminal 50) and ignition switch,

I

BAD
[=| Repair or replace

@ Check that there is voltage at STA (50) termi
(GSW ST) STD volage: 9 — 11V

I OK qr

check ‘Check wiring between ignition switch ST
heck starter. terminal and starter STA (50) terminal



EFI SYSTEM — Troubleshooting for EFI Electronic Circuit with Volt/Ohmmet Fiat

No.| Terminale Trouble Condition ‘STD Voltage
No. 10 — Er

6 | Ae oo ne, | No voltage Ignition switch ON 9-14

ln

Voltmeter
Q)

@ There is no voltage between ECU terminal No. 10 end/or
No. 20 and Eor or Eo2. 1G SMW ON)

i
® Check that there is specified voltage between resistor terminal (+)

ad body ground. STD valtoge! 10 ~ 13V

OK fro

heck ose, aii nk and] AO [Ee
ignition switch.

Tox

‘Check main relay No, 2, | AD Replace

Gs

BAD

tesistor and battery

‘Check wiring between Repair or replace

® Check that there is specified voltage between resistor terminal (—)
and body ground, STD voltage: 10 — 13V
T=

© Check resistance of magnetic col in the‘Ohmmeter ‘ach injector, STO resistance: 1.5 ~ 3.00
ea Tex a0

: ck wing between E2 ek wa Rewean EOUO) e
a 4® Tox Teao

Try another ECU. Repair or replace



EFI SYSTEM — Troubleshooting for EFI Electronic Circuit with Volt/Ohmmeter

No.| Terminals | Trouble Condition STD Voroge
7 | Wt € | No voltage Cranking or ling 0.7 - 10v

Fux Link 
ecupa £

lanier w/
Ignition Cot

Fusible Link Fuse

caw

oan Lin

¥ pattery

D| [@ There is no voltage between ECU terminal IGt and Er.
(using)Vottmeter ecu I

@® Check thet there is voltage between ECU terminal G SW and
body ground. ting)

ox
‘Check wing between ECU terminal Ey and
body ground

[=o
Voltmeter ecu @] | peterwono 1) [_—240_ "Repair or epics

| B42 1 Repair or rence

‘Check wiring between ECU and |_gap
distributor Repair or replace

Replace

‘Check wiring between ECU and] _BAD
Repair or replace

ii

‘Check ignite } -Bad_f

fox
Try another ECU.



EFI SYSTEM ~ Troubleshooting for EF! Electronic Ci FLa3

No] Terminal Trouble Condition ‘STD Voltage
8 | Iscr-tsce— Er _| No voltage Ignition switch ON 9-14v

SC Valve

‘No. 1 Main Relay
Fusible Link Fuse

[® There is no votoge between ECU termina
ISCe and €1. 16 SW ON)

[® Check thar there is voltage between ECU terminal +8
and body ground. 6 SAW ON)

INO lox
heck wing between Computer terminal
and body ground,

‘OK iad

Try another ECU. Repsit or replace

Refer No.1. |_NO__ Repair or repiace

lox

‘Check wing between NO. main | BAD [pe ace
relay and battery. ‘pa eo

oK

@ Check ISC vaive,



Fag EFI SYSTEM — Fuel System

FUEL SYSTEM
Fuel Pump

Boner

Relief Valve

Armature:

Bearing —|

Fl Cirouit Opening Rela Fuel PumpFuse (154) a
Fe

ecu
iG

= ecu
REL Fe

Fuel Pump
Switeh

Ait Flow Meter

ECU STA

Fuel Pump
Check Connector a

+

T eattery

I
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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.

(c)_ 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.

(a) Remove service wire and install the rubber cap to the
check terminal.

(e) Turn off the ignition switch.

Hf there is no pressure, check the following parts.

‘+ Fusible link

‘* Fuse (EFI. 154, IGNITION 7.54)

* Circuit opening relay
* Fuel pump

* Wiring connections

2. CHECK FUEL PRESSURE

(a) Check the battery voltage above 12 volts.

(b) Disconnect the battery ground cable

(c) Disconnect the wiring connector from the cold start
injector.

{d) Puta suitable container or shop towel under rear end
of the delivery pipe.

{e) 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.



FL46 EFI SYSTEM — Fuel System

{g) Install a gasket, SST, another gasket and union bolt
to the delivery pipe as shown in the figure.

SST 09268-45011

{h) Wipe off any splattered gasoline.

(i) Reconnect the battery cable.

(Short both terminals of the fuel pump check con-
rector.

(k) Turn on the ignition switch.

() Measure the fuel pressure.

Fuel pressure: 2.3 — 2.7 kglom?
(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.

(0) 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 kglem?

(33 — 38 psi, 226 — 265 kPa)

(a) Reconnect the vacuum sensing hose to the pressure
regulator.

(n) Measure the fuel pressure at idling.

Fuel pressure: 1.9 — 2.2 kg/em?
(27 — 31 psi, 186 — 216 kPa)

I 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/em? (21 psi, 147 kPa) for § minutes
after the engine is turned off
lf 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,

(u) Using new gaskets, reconnect the cold start injector
hose to the delivery pipe.

(v)_ Connect the wiring connector to the cold start injector.
(w) Check for fuel leakage.
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REMOVAL OF FUEL PUMP

4 Non-reusable part

Fuel Pump:

Y

~ Fuel Pump Bracket

fo

@ clip

3.

DRAIN FUEL FROM FUEL TANK

WARNING: Avoid smoking and open flame when work-
ing on the fuel pump.

REMOVE FUEL TANK

REMOVE FUEL PUMP BRACKET FROM FUEL TANK

(a) Remove the bolts.

{b) Pull out the fuel pump bracket.

REMOVE FUEL PUMP FROM FUEL PUMP BRACKET
(a) Remove the two nuts and disconnect the wires from

the fuel pump.

{b) Pull off the bracket from the lower si
pump,

{c)_ Remove the fuel pump from the fuel hose.

of the fuel



FLa8, EFI SYSTEM — Fuel System

REMOVE FUEL PUMP FILTER FROM FUEL PUMP

(a) Remove the rubber cushion.

(b) Remove the clip and pull out the filter.

INSTALLATION OF FUEL PUMP
(See page FI-47)

1

2.

INSTALL FUEL PUMP FILTER TO FUEL PUMP.

INSTALL FUEL PUMP TO FUEL PUMP BRACKET

(2) Insert the outlet port of the fuel pump into the fuel
hose.

(b) Install the rubber cushion to the lower side of the fuel
pump.

{c)_ Push the lower side of the fuel pump, together with
the rubber cushion, into the fuel pump bracket,

INSTALL FUEL PUMP BRACKET

(a) Place the bracket with a new gasket on the fuel tank.

(b) Install and tighten the screws.

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 torque.

After installation, check for leaks.
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Cold Start Injector

Solencid Coit

Wiring Terminal tgnition
Switch

‘cold Start start Injector
st___Injctor Time Switch

STA sta

Solenoid Coit |
Point

REMOVAL OF COLD START INJECTOR

1. DRAIN COOLANT

2. REMOVE AIR INTAKE CONNECTOR

3. DISCONNECT FOLLOWING HOSES:

(a

tb)

te)

(a)

(e)

(a)

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:

)

tb)

cy)

(a)

Cold start injector wire
Throttle position sensor wire

Two ISC valve connectors

VSV wire connector

6. REMOVE AIR INTAKE CHAMBER STAY

7. REMOVE VACUUM PIPE SUBASSEMBLY
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8. LOOSEN EGR PIPE CONNECTING NUT

9. DISCONNECT COLD START FUEL HOSE FROM DELIVERY
PIPE

10. REMOVE AIR INTAKE CHAMBER

11, 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: 3-59

2. 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,

(b) Connect the SST (hose) from the unions.

SST 09268-41045

(c) Connect the SST (wire) to the injector.

SST 09842-30050

NOTE: Position the inj
as possible

{d) Put a container under the injector.

{e) Turn on the ignition switch.

NOTE: Do not start the engine.

{f) Short both terminals of the fuel pump check connec-
tor with a service wire

{g) Connect the test probes of the SST to the battery and
check that the fuel spray is as shown.

SST 69842-30050

NOTE: Perform this check within the shortest possible

sctor as far away from the battery

(h)_ Disconnect the test probes from the battery and check
that fuel does not leak from the injector.

Fuel drop: Less than one drop of fuel per minute

(i) After checking, restore the following to the previous
state.

‘* Fuel pump check connector

Ignition switch
SST
Cold start injector
Injector wiring
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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

4. TIGHTEN EGR PIPE CONNECTING NUT

5. INSTALL VACUUM PIPE SUBASSEMBLY

6. INSTALL AIR INTAKE CHAMBER STAY

7. CONNECT FOLLOWING WIRES:

(a) VSV wire connector

{b) Two ISV valve connectors
{c) Throttle position sensor wire

{d) Cold start injector wire

8. CONNECT ACCELERATOR LINKAGE AND CABLE FROM
THROTTLE BODY

9. CONNECT FOLLOWING HOSES:

(a) 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

(f) No. 1 water by-pass hose to the ISC valve body

(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

FROM

PIPE

Delivery Pipe
No. 2 Pressuré Pipe Vacuum Sensing Hose

Fuel Return Howe Pressure Regulator

ON-VEHICLE INSPECTION

CHECK FUEL PRESSURE (See page FI-45)

REMOVAL OF PRESSURE REGULATOR

1, DISCONNECT VACUUM SENSING HOSE

2. DISCONNECT FUEL HOSE

(a) Puta suitable container or shop towel under the pres
sure regulator.

(0) 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 fb, 39 Nem)

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

Needle Valve

INJECTION

Plunger

coi

‘Sound Scope ON-VEHICLE INSPECTION

1. CHECK INJECTOR OPERATION

Check operating sound from the each injector.

(a) With the engine running or cranking, use a sound
scope to check that there is normal operating noise
in proportion to engine rpm.

(b) If youhave 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.

MEASURE RESISTANCE OF INJECTOR

(a) Disconnect the wiring connector from the injector.

(b) Using an ohmmeter, check the continuity of both ter-
minals.

Resistance: 1.5 — 3.09
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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

5. REMOVE DELIVERY PIPE WITH INJECTORS.

(a) Remove the four bolts, and then remove the deliverycover pipe wit
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.

SST 09268-41045

{b) Connect the SST to the pressure regulator and the in-
jector.

SST 09268-41045

(c) Hold the injector and hose with SST.

SST 09842-30020

= set (d)_ Put the injector into the graduated cylinder.
NOTE: Install a suitable vinyl tube onto the injector to pre-iL vent gasoline from splashing out,

— (e) Connect the ground cable to the battery.

(f) Turn the ignition switch ON.
Vinyl Tube NOTE: Do not start the engine.

{g) Using a service wire, short both terminals of the fuel
pump check connector.

2 NOTE: The fuel pump will operate.
‘el Pump

= check Connector
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Resistor Wired {

Injector

Press

i
Ving!
Hove

SST Fuel
Filter

UL Graduated
1 Cylinder

Pressure
| _ Regulator,

suits

Fina

°
is

| High

Grommet

Fig connect
Sern

co

Grommet

-TO = sono

—
Insulator ©

(h) Connect the SST to the battery for 15 seconds and
measure the injection volume with a graduated
eylinder.

Test each injector two or three times. If not within
specified volume, clean or replace.

SST 09842-30020
Volume: 40 — 50 ce/16 sec. (2.4 — 3.1 cuin.)
Difference between each injector: Less than

6 ce (0.37 cu in.)

NOTE: I not within specified volume, clean or replace the
injector.

INSTALL OF INJECTORS

1. INSTALL INJECTORS INTO DELIVERY PIPE
{a) Install the grommet and anew O-ring to the

{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.
(2) Install the six insulators into the injector hole of the

intake manifold.
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(b) Install the injectors together with the delivery pipe to
the manifold.

(c) Make sure that the injectors rotate smoothly.

NOTE: If the injectors do not rotate smoothly, the pro!
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-lb, 14 N-m)

CONNECT AND INSTALL WIRING HARNESS

INSTALL NO.1 FUEL PIPE

(2) 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.

INSTALL DISTRIBUTOR AND SET TIMING
(See page 16-9, 10)

INSTALL AIR INTAKE CHAMBER
(See steps 2 to 11 on page FI-51)

CHECK FOR FUEL LEAKAGE

(a) With the ignition switch ON, use a service wire to
short both terminals of the fuel pump check con-
rector.

Check for fuel leakage.

Remove the service wire from the fuel pump check
connector.

io)

c
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Fuel Tank and Line

Inlet Pipe Rubber Protector

@ Nonreusable part fa

PRECAUTIONS

Oo co 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 fuel tank and tank band.

. f i .TS oOo 3. Apply the proper torque to all tightening parts.

INSPECT FUEL LINES AND CONNECTIONS

310 kom (a) Inspect the fuel lines for cracks, leakage or connec-
(22 fel, 30 Nem) tions or deformation.

(b) Inspect the fuel tank vapor vent system hoses and
connections for looseness, sharp bends or damai

(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.SST: 09631-22020

Qo7an (e) Hose and tube connections are as shown in the illus

(0.08 - 0.28 in) tration.
If problem is found, repair or replace the parts as necessary.ipe

LJUFee

0-SmmIO-O.12in) sso
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AIR INDUCTION SYSTEM

Air Flow Meter

Compensation Plate

Damping Chamber ‘Compensation Plate CHAMBER
Return Spring

Arne
ial

ov susie inraKe
enuioa Pa Siiasen

nom saoting Pe sr Bromsronne So8

Ain Sieanen

ON-VEHICLE INSPECTION

MEASURE RESISTANCE OF AIR FLOW METER

{a) Unplug the wiring connector from the air flow meter.

FCELE2 Ve €; Ve THA

(0) Using an ohmmeter, measure the resistance between
each terminal.

poaiianl Resistance Temperature
bo 20 — 4008 =

Bove 200 — 4009 =

G— THA | 10—20K0 | —20°C( —4°F)

4 7Ko °C 1 32°F)

2— Ske 20°C ( 68°F)

[oe 13K0 [40° (108eF)

04 — 0.7K | 60°C (140°F)

fF Infinity =
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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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.Vs THA

eaomom

“Measuring plate
Resistance @sistance Opening

Infinity Fully closed
Ey Fe 3

ther thanbast closed position
20- 400 | Fully closed

Messina EVsate Fully closed to
20 = 1000 | fully open position

NOTE: Resistance between E: and Vs will change in ac-‘ose 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

a!

CHECK OPERATING SOUND FROM ISC VALVE
Confirm that there is a clicking sound immediately after
stopping the engi

REMOVAL OF ISC VALVE

1. DRAIN COOLANT

2. DISCONNECT TWO ISC VALVE CONNECTORS

3. DISCONNECT FOLLOWING HOSES FROM ISC VALVE
BoDy:

(a) Two water by-pass hoses

(0) Air hoses

4, REMOVE TWO BOLTS AND ISC VALVE BODY
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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 — S2 or Se,

Resistance: B: — S: or $s 10 — 309
Bz — S:0rS« 10 — 309

2. INSPECT OPERATION OF ISC VALVE

(a) Apply battery voltage to terminals By and Bz and
while repeatedly grounding S: — Sz — Ss — S« — Sr
in sequence, check that the valve moves toward the
closed position.

(b) Apply battery voltage to terminals By and Bz and
while repeatedly grounding S« — Ss — S2 — Si — Su
in sequence, check that the valve moves toward the
‘open position.

INSTALLATION OF ISC VALVE

1. INSTALL ISC VALVE BODY AND TWO BOLTS:

2. CONNECT FOLLOWING HOSES TO ISC VALVE BODY:

(a) Two air hoses

(b) Two water by-pass hoses

CONNECT TWO ISC VALVE CONNECTORS.

4. FILL WITH COOLANT
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Voltmeter

EFI SYSTEM — Air Induction System

Voltmeter

|

Arc sw | Nrange | Drange

OFF 650 rm | 600 rpm

oN 900 rpm | 780 rpm

INSPECTION OF IDLE SPEED

1. INITIAL CONDITIONS.

(a) Air cleaner installed

(b) Normal engine operating temperature

(c) All pipes and hoses of air intake system connected

(a) All accessories switched off

(e) All vacuum lines properly connected (i.e., EGR sys-
tems, etc.)

(f)_ EFI system wiring connectors fully plugged

(@) Ignition timing set correctly

(h) Transmission in N range

CHECK IDLE SPEED

(a) Remove the rubber cap from the 4-terminal service
connector (yellow) and connect an EFI idle adjusting
wiring harness (SST) to i

SST 09842-14010

(b) Connect positive testing probe to the red wire of the
SST and negative testing probe to the black wire.

(c)_ Warm up the Ox sensor with the engine at 2,600 rpm
for about 2 minutes.

(4) Meintain the engine speed at 2,500 rpm.

(e) Check that the needle of the voltmeter fluctuates 8
times or more in 10 seconds.
If not, inspect the EFI system and replace the Oxy:
gen sensor, if necessary

(f) With the engine idling, check that the idle rpm is
standard,

{g) With the engine idling, check that the V+ voltage is
2.5 + 1.25V. Ifnot, check the intake system for leak-
age. If no leakage, investigate other areas.
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Throttle Body

“Throttle Postion Sensor

ON-VEHICLE CHECK

1. CHECK THROTTLE BODY

(a) 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

o No vacuum

* No vacuum Vacuum

1 No vacuum No vacuum

6 No vacuum ‘Vacuum

‘Ohmmeter
2. CHECK THROTTLE POSITION SENSOR

(a) Check the resistance between the terminals.
‘© Unplug the connector from the sensor.

* Insert a thickness gauge between the throttle stop

screw and stop lever.

‘* Using an ohmmeter, check the resistance between
each terminal.
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Clesrence between | Between terminals sistancelever and stop serew | °°" i Resist
“Thickness Oram (0 in.) VIA~& 02 — o8Ka
Gauge 0.50 mm (0.0197 mj] DL — Er 0- 1000

0.90 mm (0.0354 inj] OL — Ee infinity

“Theotle valve fully _
ee van VTA ~ es 3.3 — 100

= Ve ~& 3-7

REMOVAL OF THROTTLE BODY

1, REMOVE AIR INTAKE CONNECTOR

2. DRAIN COOLANT FROM THROTTLE BODY

3. DISCONNECT FOLLOWING HOSE:

(a) No. 1 and No. 2 water by-pass hoses

(b) PCV hose from the throttle body

{c) Label and disconnect emission control hoses

4. 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

{a) Wash and clean the cast parts with a soft brush in
carburetor cleaner.

{b) Using compressed i
in the throttle body.

CAUTION: To prevent deterioration, do not clean the
throttle position sensor.

blow all passages and apertures

2. CHECK THROTTLE VALVE

stop Serew Check that there is no clearance between the throttle stop
screw and throttle lever when the throttle valve is fully

FO closed.

Throttle Lever
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|. ADJUST THROTTLE POSITION SENSOR
(a) Loosen the two sensor screws.

(b) Connect the ohmmeter to the throttle position sen-
sor terminals IDL and Ez.

{c) 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 Ez.

Thickness. S Cleare between" lo 1 Cigsrange between Continuity (DL — 2)
eS 0.50 mm (0.0197 ind Continuity

2 ~ 0.90-mm (0.0354 in) io 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.

{c)_ Tum the sensor clockwise, and temporarily install the
two screws.

3. ADJUST THROTTLE POSITION SENSOR
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INSTALLATION OF THROTTLE BODY

1. INSTALL THROTTLE BODY

Place a new gasket and install the throttle body and four
bolts.

2. CONNECT THROTTLE SENSOR CONNECTOR

3. CONNECT FOLLOWING HOSES:

(a) Emission control hoses

(b) PCV hose to throttle body
(c) No. 1 and No. 2 water by-pass hoses

4, INSTALL AIR INTAKE CONNECTOR

5. FILL WITH COOLANT
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ELECTRONIC CONTROL SYSTEM

Location of Electronic Control Parts

1. Air Flow Meter 7. Resistor
2 Oxygen Sensor & 1SCValve

3 ECU 9 Injector
4, Throttle Position Sensor 10. Water Temp, Sensor
5. Cold Start injector M1. Cold Start Injector Time Switeh
6 Fuel Pump 12, Igniter w/ition Coit
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Main Relay

Fusible Link tgnition Switch

ert
Fuse (154)

OPo-

IGNITION Fuse 7.58

No.2 Main Relay

No.1 Main
Relay

ecu

Fusible Link
Resistor

No. 1 Main Relay No.2 Main Relay

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.

MEASURE RESISTANCE OF MAIN RELAYS

{a) Remove the No. 1 main relay from the relay block.

Unplug the connector from the No. 2 main relay.

(b) Measure the resistance between each terminal.

Between terminals | Resistance @

‘No. 1 Main 1-2 40 — 60
‘ Relay 3-4 Infinity

No, 2 Main 1-2 60 — 120Relay. a4 Infinity
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Circuit Opening Relay

Ecuss = EcuIG

No, 1 Main Relay:

3

B 8 | ever rumPoE Tes

LE |S aeriow tie

Voltmeter
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
voltage at Fr t
running.

{c) Stop the engi

cates

inal during engine cranking and

STA

2, MEASURE RESISTANCE OF CIRCUIT OPENING RELAY
8

Fe {a) Disconnect the connector.

r {b) Measure the resistance between each terminal.

‘Between terminals Resistence (9)

STA — E 17 — 25
1G — Fe 88 — 132

7 +8 — Fr Infinity
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Solenoid Resistor

lgnition SAW

Solenoid Resistor

Injectors

ECU No. 10
ECU No. 20,

No. 10

No. 20

INSPECTION OF SOLENOID RESISTOR

MEASURE RESISTANCE OF SOLENOID RESISTOR

Using an ohmmeter, measure the resistance between +8
and other terminals.

Resistance: 20 each
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Start Injector Time Switch

Ignition Switeh (ST)

“Star Injection
Time Switeh

INSPECTION OF START INJECTOR TIME SWITCH

MEASURE RESISTANCE OF START INJECTOR TIME SWITCH

(2) Disconnect the connector.

(b) Using an ohmmeter, measure the resistance between
each terminal

Between terminals | Resistance (@) | Coolant temperature

= iow 30°C (86°Fsta sty 24 — 40 | below 30°C (86°F)

soa rany 40 — 60 [above 40°C (104°F)
STA — Ground 20 — 80 =
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Water Temp. Sensor

40

20

RESISTA
NCE 

KO

o8|

0.6}

02|

a

so,

20 0 20” 40 60-80 100 120 TEMPERATURE “C(°F)
(4) (32). (68) (104) (140) (178) (212) (248) on

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.
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Oxygen Sensor
INSPECTION OF FEEDBACK VOLTAGE (Vr)

1. Warm up the engine.

2, Connect SST 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 minut

Warm up the Oxygen sensor with the engine at
2,500 rpm for approx. 90 seconds.

i
Short terminals T and Es of the service connector.
[And maintain engine speed at 2,500 rpm.

[After replacing
the oxygen sensor

[Check the number of times the voltmeter needie fluctuates in 10 seconds,

8 times
or more

Less than 8 times Zero

Warm up the Oxygen sensor with the engine at
2,500 rpm for approx. 90 seconds, and maintai
engine at 2,500 rpm,

Normal

Check the number of times the voltmeter 8 times oF more.
needle fluctuates in 10 seconds, a

Zero
Less then 8 times

Unshort terminals T and E+ of the service connector!

Measure voltage between terminals Vr and Es.

|
Read and record diagnostic codes

More than OV

Malfunction code(s)
(ex. code 21)

Repair the relevent diagnostic code.

]Wormat code
pms code 21

® @

CONTINUED ON PAGE FI-74
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CONTINUED FROM PAGE FI-73

© @ Repair the relevent diagnostic code

Malfunction code(s)
{ex. code 21)

Read and record diagnostic codes (See page FI-22)

‘Normal code
and code 21

[Unshort terminals T and E1 of the service connector.
|And maintain engine at 2,500 rpm.

Measure voltage between terminals Vr and Es.

ov BV
Disconnect the PCV hose.

‘Measure voltage between terminals Dr and Ey

!
ov More than OV

Disconnect the water temp. sensor connector and
connect resistor with a resistace of 4 — 8 KM ot
another coded water temp. sensor.

Short terminals T and Er of the service connector.
[Serene 

eee ene renee]

‘Warm up the oxygen sensor with the engine at
2,500 rpm for approx. 90 seconds. And
maintain engine speed at 2,500 rpm.

ee
‘Measure voltage between terminals Vr and Ey.

ov |»
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(ECU)Electronic Controlled Ui
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.

Voltmeter ecu

NOTE: 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

Sb Terminal Neme [Symbor Terminal Name [Symbol] __Torminel Name
& ENGINE GROUND (GS _| ENGINE REVOLUTION SENSOR | AIC _| AIG MAGNET SWITCH

fe ENGINE GROUND We ‘CHECK CONNECTOR ‘SPO_| SPEEDOMETER
No. 10 INJECTOR (G__| ENGINE REVOLUTION SENSOR | _W | WARNING LIGHT
No. 20 INJECTOR T ‘CHECK CONNECTOR | THA | AIR TEMP. SENSOR
STA ‘STARTER SWITCH via THROTTLE SWITCH Vs_|_ AIR FLOW METER
ol IGNITER Ne_[ ENGINE REVOLUTION SENSOR | ve _| AIR FLOW METER
ra EGR vSV ‘OL THROTTLE SWITCH eat | BATTERY +B

a ENGINE GROUND KNK KNOCK SENSOR (GSW | _IGNITION SWITCH

NEUTRAL START SWITCH (AM| _IGt iGNiTER +8 MAIN RELAY
NC | cuuren switcn am | Ox ‘OXYGEN SENSOR yeo_| ect COMPUTER
1c | (SC MOTOR NO. icon | THW | WATER TEMP. SENSOR | On [ON PRESSURE SWITCH

15cz | SC MOTORNO.2coK | Es SENSOR EARTH _| ect compuTen

isc | SC MOTORNO.scon | E1 ENGINE GROUND _|_ecT COMPUTER

isce | IS MOTOR NO. 4 CON [M-REL ‘MAIN RELAY COWL ts | ect compurer

+ eee ee

eos [Nb [stalecn|wic] ['$]'$¢ [oo] of ne] frorfrm [uuu fee] [sol [real vs | ve fear] Sa]
exafefe] es [_|[ RLS Tv | freefiocfemlox[ es |[&[e freol [acl w fou ve oa
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Terminale STD Voltage Condition
BAT —E a

48-8
10-14

Ig sw — & 1G sw on _

MEL —

IDL ~ € 4-6 Throttle valve open

01-10 Throttle valve fully closed
VTA —e

4-5 Throttle valve fully opened
1G SW ON

Ve ~ & 4-6 _

4-68 Measuring plate fully closed

0.02 ~ 0.08 Measuring plate fully open
Ve-&

2-4 lating

03-10 3,000 rpm

THA — Er 1-2 Intake air temperature 20°C (68°F)
IG SW ON

THW — E 01-05 Coolant temperature 80°C (176°F)

STA -& 6-12 1G SMW ST position

No. 10Mae e 9-14 IG sw on} —

Wet — es 0.7 ~ 1.0

Isc: ou 1G Siw ON -
So -e

Ise e- 2 — 3 secs, after engine off
+8 — EGR 10-13 1G SW ON —

0 Start engine and warm up oxygen sensor

° Shift position P or N range (for AIT)

10-14 Ex. P or N range (for A/T)

1G Sw ON
Nc ~ & ° Clutch pedal not depressed (for M/T)

10-14 Clutch pedal depres

Cranking

4-6 Check connector not short
THe IG sw ON

° Check connector short
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4-6 1G SW ON (Warning light on)

ou —e
‘Start engine (Warning light out

10-13 AIC SW ON
Ac — Es 1G Sw ON

‘AIG SW OFF

Wee o-s5 Start engine (Throttle valve open)

1G SW ON -
wee

10-13 Start engine

2-3 Coolant temperature Less than 35°C (95°F)

Te - es 1G Sw ON. Coolant temperature 35 — 60°C (95 — 140°F)

4-6 Coolant temperature More then 60°C (140°F})
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2. MEASURE RESISTANCE OF ECU

CAUTION:
1. Do not touch the ECU terminals.

2. The tester probe should be inserted into wiring
connector from wiring sid

‘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 wit-
ing connectors.

Resistances at ECU Wiring Connectors

Terminals Condition Resistance (@)
Throttle valve open ©

‘ol -

Throttle valve fully closed °

Throttle valve fully opened 3,300 - 10,000
VTA ~ &

Thvottle valve fully closed 200 — 800

Disconnect air flow meter connector 3,000 ~- 7,000
Ve ~€

Disconnect throttle position sensor connector 200 — 400

Measuring plate fully closed 20 ~ 400
Vee sn

Measuring plate fully open 20 ~ 1000

THA ~ &2 Intake air temperature 20°C (68°F) 2,000 ~ 3,000

6-sO -
140 - 180

Ne- GO —

BOSC,
Iss, sce ~ *® = 10-90)
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Wire Connector

EH
LEE

La

Ve

VTA

woe

e;

Fuel Cut RPM

FL79

INSPECTION OF FUEL CUT RPM

(a) Start and warm up the engine.

(b) Disconnect the throttle position sensor connector from
the throttle position sensor.

{c) Short circuit terminals Ez and IDL on wire connector
side.

(d)_ Gradually raise the engine rpm and check that there
is fluction between the fuel cut and fuel return

NOTE: The vehicle should be stopped.

Fuel Cut rpm Fuel Return rpm

1,800 rpm 7,200 rpm



EFI SYSTEM — Electronic Control System 71

Start Injector Time Switch

Ianition Switen (ST)

sta, . r STA

Sion Inchon
Time Switen

INSPECTION OF START INJECTOR TIME SWITCH

MEASURE RESISTANCE OF START INJECTOR TIME SWITCH

(@) Disconnect the connector.

(0) Using an ohmmeter, measure the resistance between
‘each terminal

Between terminals | Resistance 10) | Coolant tenperature

724 — 40 | below 30°C (86°F)
STA sty

— 40 ~ 60 [above 40°C (104°F)

STA Ground | 20 — 60 =



COOLING SYSTEM

TROUBLESHOOTING ...............

CHECK AND REPLACE ENGINE COOLANT

WATER PUMP

THERMOSTAT

RADIATOR

Page
+ C02

+ Coz

co3

cos

co7

cot



cO.2 COOLING SYSTEM — Troubleshooting, Check and Replace Engine Coolant

TROUBLESHOOTING
Problem Posibiecaute Remedy Page

Engine overheats | Fan bets loose or missing ‘Adjust or replace belts ca
Dirt, leaves or insects on radiator or condenser | Clean radiator or condenser
Hoses, water pump, thermostat housing, Repair as necessary

| radiator, heater, core plugs or head gasket
leakage

Thermostat faulty Check thermostat cos
lanition timing cetarded Set timing 1G-10

Fluid coupling faulty Replace fluid coupling cos
Radiator hose plugged or rotted Replace hose
Water pump faulty Replace water pump cos
Radiator plugged or cap faulty Check radiator co7
Cylinder head or block eracked oF plugged Repair as necessary

CHECK AND REPLACE ENGINE
COOLANT
on 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.

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,

REPLACE ENGINE COOLANT
(a) Drain the coolant from radiator and engine drain

‘cocks. (Engine drain is at right rear of engine block.)
(b) Close the drain cocks,
(c) Fill system with coolant.
Use a good brand of ethylene-glycol base coolant, mixed
according to the maker's directions.
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WATER PUMP
COMPONENTS

Fluid Coupling

[e_Nonseusable part

Fan Belt Guide
Osea

Water Pump Pulley

Water Pump Assembly

REMOVAL OF WATER PUMP

1

2

DRAIN COOLANT

LOOSEN FAN BELTS

(2) Loosen the belt adjusting bolt, and nut of the PS
pump and alternator,

(b) Remove the alternator pivot nut and adjusting bar,

REMOVE AIR CLEANER CASE

DISCONNECT UPPER RADIATOR HOSE

REMOVE FOUR FAN SHROUD BOLTS
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6. REMOVE FLUID COUPLING, FAN, FAN BELT GUIDE
AND WATER PUMP PULLEY

(a) Remove the four nuts from the fluid coupling flange,
(b) Pull out the fluid coupling with the fan shroud.

(c) Remove the fan belt guide, water pump pulley and
fan belts.

(4) Remove the fan from the fluid coupling.

7. REMOVE WATER PUMP

Remove the eight bolts and one nut, and remove the

INSPECTION OF WATER PUMP

1. INSPECT WATER PUMP BODY AND TIMING BELT
CASE

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.

|



COOLING sySTE! 1 Pump cos

INSTALLATION OF WATER PUMP
(See page CO-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
(a) 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



COOLING SYSTEM — Thermostat

igale Valve

Printed Side

L
7 € ¥ eb

THERMOSTAT
REMOVAL OF THERMOSTAT

os

2

3.

DRAIN COOLANT

REMOVE WATER OUTLET

Remove the three bolts and the water outlet from the
water outlet housing.

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 opening temperature and vaive lift.
If the valve opening temperature and valve lift are not
within the following specifications, replace the ther
mostat,

Valve opening temperatur
86 ~ 90°C (187 — 194°F)

Valve lit
‘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

2.

PLACE THERMOSTAT IN WATER OUTLET HOUSING

Install the thermostat with the jiggle valve upward.

INSTALL WATER OUTLET

Install the water outlet, facing the printed side of gasket _
forward.

FILL WITH COOLANT

START ENGINE AND CHECK FOR LEAKS



COOLING SYSTEM — Radiator co7
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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/cm? (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/em? (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,
fe) 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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tu.2 LUBRICATION SYSTEM — Troubleshooting, Oil Pressure Check

Roliof valve faulty

TROUBLESHOOTING
Problem Possible cause Remedy Page

Oilleakege | Cylinder head cylinder block or oil -
pump body damaged or cracked Replace as necessary
Oil seal fauty Replace oll seal ws

Gasket fauity Replace gasket

Low oil pressure Oil leakage Replace as necessary
Relief valve faulty Replace reliet valve ws

Oi pump faulty Replace oil pump u4
Engine oil poor quality Replace engine oi! ws

Crankshaft bearing faulty Replace bearing
Connecting rod bearing faulty Replace bearing

High oil pressure it filter clogged Replace oil fiter ws

Replace relief valve w4

Flecommended Viteosity (SAE)

oy mou
cea

OIL PRESSURE CHECK
1. CHECK OIL QUALITY

Check the oil for deterioration, entry of water, discolaring
or thinning,

If the quality is poor, change the oil

Use API grade SF or SF/CC multigrade, fuel-efficient and
recommended viscosity oil.

2. 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.

3. REMOVE OIL PRESSURE SWITCH OR SENDER GAUGE

4. INSTALL OIL PRESSURE GAUGE

5. START ENGINE

Start engine and warm it up to normal operating tem-
peratur

6, MEASURE OIL PRESSURE
Oil pressur

At idle speed More than 0.3 kg/cm?
(4.3 psi, 29 kPa}

‘At 3,000 rpm 2.5 — 5.0 kgiem?
(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

REPLACEMENT OF ENGINE OIL AND
OIL FILTER
1. DRAIN ENGINE OIL

Remove the oil drain plug and drain the oil into a container.

2. REPLACE OIL FILTER

(a) Using SST, remove the oil filter located on right side
‘of the engine block).

SST 09228-44010

(b) Inspect and clean the oil filter installation surface.
(c) Apply clean engine oil to the gasket of the new oil

(a) Lightly screw in the
la resistance.
b (e) Then, using SST. tighten the oil filter an extra 3/4 turn.

SST 09228-44010

Iter to where you feel

—sst

3. FILL WITH ENGINE OIL

{a} Clean and install the oil drain plug with a new gasket.
(b) Fill the engine with new oll API grade SF or SF/CC,

fuel efficient and recommended viscosi-

5.7 titers
{6.0 US qts, 5.0 Imp. ats)

Drain and refill,
‘w/o Oil filter change 4.6 liters

{4.9 US qts, 4.0 Imp. ats)
w/ Oil filter change 5.1 liters

(5.4 US ats, 4.5 Imp. ats)

4. START ENGINE AND CHECK FOR LEAKS.

RECHECK ENGINE OIL LEVEL
Recheck the engine oil level and refill as necessary.

NOTE: Insert the oil lovel gauge with the curved tip point-
ed toward the engine.



Lu-4 LUBRICATION SYSTEM — Oil Pump

OIL PUMP
COMPONENTS

it Pump Shaft
Driver Gear

Union Bolt Oil Pump Outlet Pipe

Relief Vaive Piug — —ée

Relief Valve i |

© Non-reusable part

REMOVAL AND DISASSEMBLY OF OIL PUMP

1. DRAIN ENGINE OIL

2. DRAW cooLaNT |
2. REMOVE An 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 belt adjusting bolts and nut of the PS pump and
alternator.

8. REMOVE FOUR FAN SHROUD BOLTS



LUBRICATION SYSTEM — Oil Pump lus

10.

n.

12,

13.

14,

15,

7.

REMOVE FLUID COUPLING WITH FAN AND FAN SHROUD
(a) Remove the four nuts from the fluid coupling flange.
(b) Remove 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 SST and a brass bor, separate the oil pan from
the cylinder block.

SST 09032-00100

NOTE: When removing the oil pan, be careful not to
damage the oil pan flange.

REMOVE OIL PUMP ASSEMBLY

(a) 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.

{c) Remove the snap ring, spacer, drive shaft gf
and shaft subassembly.

key



Lu-6 LUBRICATION SYSTEM — Oil Pump

INSPECTION OF OIL PUMP

1, INSPECT RELIEF VALVE

Check the relief valve for scoring or wear
Hf damaged, replace the valve or pump assembly.

2. MEASURE BODY CLEARANCE

Using a feeler gauge, measure the clearance between ty
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 2 feeler gauge, measure the backlash as shown.
Standard clearance: 0.5 — 0.6mm

(0.020 — 0.024 in.)
Maximum backlash: 0.9 mm (0.036 In.)

If the blaklash is greater than maximum, replace the shat
subassembly and/or driven gear.

4. MEASURE SIDE CLEARANCE

Using a feeler gauge and flat block, measure the side clex.
ance as shown.

Standard clearance: 0.03 — 0.09 mm
(0.0012 — 0.0035 in.)

Maximum clearance: 0.15 mm (0.00889 in.)

If the clearance is greater than maximum, replace the gears
and/or body.

ASSEMBLY OF OIL PUMP
(See page LU-4)

ASSEMBLE OIL PUMP ASSEMBLY

(a) 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?

OPERATION CHECK OF OIL PUMP

CHECK PUMP OPERATION

(a) Immerse the suction end of the pump into clean en
gine oil and turn the shaft counterclockwise with your
hand. Oil 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
turn,

INSTALLATION OF OIL PUMP ASSEMBLY

1. INSTALL OIL PUMP ASSEMBLY

(a) Install the oil pump and mounting bolt.
Torque the bolt.

Torque: 220 kg-em (16 ft-lb, 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)

2. 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 2 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

{b] Apply seal packing to the cylinder block installing sur-
face of the oll pan.

jal packing: Part No. 08826-00080 or equivalent

(c) Install the oil pan over the studs on the block with the
twenty four bolts and two nuts.
Torque the bolts and nuts.

Torque: 80 kg-cm (69 in.4b, 7.8 N-m)

3. INSTALL FLYWHEEL HOUSING UNDER COVER,



Lu-8 LUBRICATION SYSTEM — Oil Pump

4, INSTALL EXHAUST PIPE CLAMP BOLT TO PIPE STAY

5. INSTALL TWO STIFFENER PLATES

6. INSTALL ENGINE UNDER COVER

7. INSTALL FAN AND FAN SHROUD

(a) Put on the fan shroud together the fluid coupling to
nine compartment.

(b) Install the fluid coupiing on the pulley with four nuts.

{c) Install the four fan shroud bolts.

‘ADJUST FAN BELT TENSION
(See page MA-4)

9. CONNECT UPPER RADIATOR HOSE

10. INSTALL AIR CONNECTOR PIPE WITH NO.1 AND NO.2
AIR CLEANER HOSES

11. INSTALL AIR CLEANER CASE

12, FILL WITH COOLANT

13, FILL WITH ENGINE OIL,

14. START ENGINE AND CHECK FOR LEAKS:



LUBRICATION SYSTEM — Oil Pressure Regulator ug

OIL PRESSURE REGULATOR
(For Lash Adjuster Valve)
REMOVAL AND DISASSEMBLY OF OIL PRESSURE
REGULATOR

1. REMOVE NO. 3 TIMING BELT COVER

2. REMOVE TIMING BELT COVER STAY

3. REMOVE OIL PRESSURE REGULATOR AND GASKET

4, 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 LEAKSsee
n
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IGNITION SYSTEM — Precautions, Troubleshooting

PRECAUTIONS
1, Do not keep the ignition switch ON for more than 1

minutes if the engine will not start.

2. _Assome tachometers are not compatible with this ignition
‘system, we recommended that you confirm the
bility of your unit before using.

3. _ NEVER allow the ignition coil terminals to touch ground:
it could result in damage to the igniter and/or ignition col.

Do not disconnect the battery when the engine is running,

‘Make sure that the igniter is properly grounded to the boty,

‘When a tachometer is connected to the system, cor
‘the tachometer positive terminal to the service connecta,

TROUBLESHOOTING
Problem Possible cause Remedy Page

Engine will not start? Ignition problems Perform spark test 164
Hard to start * Ignition coil Inspect coil G67
{cranks ok) © Igniter

+ Distributor Inspect distributor 167
‘Spork plugs faulty Inspect plugs 16s

Rough idle or stats, Inspect plugs G5
Reset timing 6-10

Ignition problems Perform spark test G4
© Ignition coit Inspect coil 16-7

© Igniter

+ Distributor Inspect distributor 1-7

Engine hesitates! ‘Spark plugs faulty Inspect plugs 1-4
Poor acceleration Incorrect ignition timing Reset timing IG-10

Muffler explosion Incorrect ignition timing Reset timing 'G-10
(after fire) all the time

Engine backfires Incorrect ignition timing Reset timing IG-10

Poor gasoline mileage Spark plugs faulty Inspect plugs Gs
Reset timing IG-10Incorrect ignition timing

Engine overheats Incorrect ignition timing Reset timing 16-10



IGNITION SYSTEM — Electronic Spark Advance (ESA) Ie-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

Souk Plugs

8

ecu
Ignition Coil w/tgniter

Distributor



16-4 IGNITION SYSTEM — On-Vehicle Inspection

ON-VEHICLE INSPECTION

‘SPARK TEST

CHECK THAT SPARK OCCURS

(2) Disconnect high-tension cord from the distributor
{b) Hold the end approx. 12.7 mm (0.60 in.) from

of car.

{c) See if spark occurs while engine is being crar
NOTE: To prevent gasoline from being injected from it
jectors during this test, crank the engine for no more
1-2 seconds at a time.

If the spark does not occur, perform the t as foll

Resistance (cold) Primary

‘SPARK TEST

| No
(CHECK RESISTANCE OF HIGH-TENSION CORDS |—®A2__[ Replace the cord.
(See page 1G-5)

| ok
‘CHECK POWER SUPPLY TO IGNITION COIL BAD __[ Check wiring between ignition
1. Ignition switch turn to ON. witch to ignition coil,
2. Check that there is battery voltage

{at ignition coil positive (+) terminal (brown
sid

oK

CHECK RESISTANCE OF IGNITION COIL |_BAD [Replace the ignition coil.

OK

CHECK RESISTANCE OF DISTRIBUTOR PICK
UP COIL
Resistance: Approx. 160 0

up coil

Jox
CHECK IGt SIGNAL FROM ECU pap _| Check wiring between ECU and
(See page FI-43) | SAO | distributor, only then try

another ECU.

[=
TRY ANOTHER IGNITER



IGNITION SYSTEM — On-Vehicle Inspection 16-5

— INSPECTION OF HIGH-TENSION CORD

Wrong ~S- 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,

Correct

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
ceed the maximum. Replace the cord as required.

Maximum resistance: 26 kf 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 @ megger {insulation resistance meter):

‘Measure the insulation resistance.
Correct insulation resistance: More than 10 MO
If less than 10 MQ, clean the plug. (See page IG-6)

(b) If not using @ megger

Quickly race the engine to 4,000 rpm five times.
Visually inspect the spark plugs.

I the electrode is dry ..... Okay
If the electrode is wet ..... Clean the plug

2. REMOVE SPARK PLUGS



IGNITION SYSTEM — On-

3.

icle Inspection

VISUALLY INSPECT SPARK PLUGS

Inspect the spark plugs for thread or insulator damage.

If defective, replace the plug.

Spark plug: ND P16R
NGK BPREEP11

INSPECT ELECTRODE GAP

Maximum limit: 1.4 mm (0.055 in.)

If limit is exceeded, replace the plug

Correct electrode gap of new plug:
1.1 mm (0.043 in.)

If adjusting the gap of a new plug, bend only the base o
the ground electrode, do not touch the tip.

CLEAN SPARK PLUGS

If the electrode has traces of wet carbon, allow it to dy
and then clean with a spark plug cleaner.

Air pressure: Bellow 6 kg/cm? (85 psi, 588 kPa)
Duration: 20 seconds or loss

NOTE: If there are traces of ol, clean it off with gasolin
before using the spark plug cleaner. '

INSTALL SPARK PLUGS

Torque: 170 kg-om (12 ftlb,17 N-m)



IGNITION SYSTEM — On-Vehicle Inspection 1e7

som

INSPECTION OF IGNITION COIL

1. DISCONNECT HIGH-TENSION CORD

2, MEASURE COIL RESISTANCE

{a) Disconnect ignition coil connectors.

{b) Measure primary coil resistance.

ssure the resistance between
/e (=) (black

Using an ohmmeter, m
the positive (+1 (brown side) and neg:
side) terminals,

Primary coil resistance (cold): 0.4 — 0.5 0

(c) Measure secondary coil resistance.

Using an ohmmeter, measure the resistance between,
the positive (+) terminal (brown side) and the high
tension terminal.

Secondary coil resistance (cold): 8.5 — 11.5 kf

3. CONNECT HIGH-TENSION CORD

ON-VEHICLE INSPECTION OF DISTRIBUTOR

1, INSPECT DISTRIBUTOR CAP AND ROTOR

(a) Check for cracks, carbon tracks, burnt or corroded 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 pickup coil resistance:
G-6O 140-1800

Ne pickup coll resistance:
Ne-GOQ 140 — 1809

I the resistance is not correct, replace the distributor.



IGNITION SYSTEM — Distributor

DISTRIBUTOR
REMOVAL OF DISTRIBUTOR

1 DISCONNECT HIGH TENSION CORDS FROM CYLINDER)
HEAD AND IGNITION COIL

DISCONNECT DISTRIBUTOR CONNECTOR

REMOVE DISTRIBUTOR SET BOLT

PULL OUT DISTRIBUTOR FROM CYLINDER HEAD.

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.

REMOVE PIN AND DRIVE GEAR
(a) Using 2 punch and hammer, drive out the pin.
(b) Remove the drive gear and discard it,

INSTALL NEW DRIVE GEAR AND PIN

(a) Align the marks on the housing and new gear.
(b) Using a hammer, install a new pin.



IGNITION SYSTEM — Distributor 16-9

Nese!
Pickup Coil

_-Signal Rotor

INSTALLATION OF DISTRIBUTOR

1. INSTALL DISTRIBUTOR AND SET TIMING
(a) Turn the crankshaft pulley until the timing mark is

aligned with the TDC mark.

(b) Remove the oil filler cap.

(c) 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.

NOTE: Always use anew O-ring when installing the dis-
tributor.

{e) Align the matchmark of the distributor (the drillmark.
‘on spiral gear) with that of distributor housing.

(f) Insert the distributor, aligning the center of flange with
that of the bolt hole of cylinder head.

{g)_Align the rotor tooth with the pickup coil
(h) Temporarily install the distributor set bolt.

(Install the distributor cap with wires.

(Connect the distributor connector.

{k) Install the oil filler cap.



iG-10 IGNITION SYSTEM — Distributor
ADJUST IGNITION TIMING

fa) 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

(4) Using a timing light, slowly turn the distributor ur
the timing mark on the crankshaft pulley is ali
with the 10° mark. Tighten the distributor bolt.

Ignition timing: 10° BTDC@ (T and E:)
Torque: 140 kg-em (10 fb, 14 N-m)
(e) Unshort the check connector.
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st2 STARTING SYSTEM — Troubleshooting, Starting System Circuit

TROUBLESHOOTING

will not crank. Flywhge! teeth broken

Problem Possible cou Remedy Poge
Engine will not crank | Battery charge low Check battery specific gravity cH3

Charge or replace battery
Battery cables loose, corroded or worn Repair or replace cables

Neutral start switch faulty (A/T only) Replace switch

Fusible link blown Replace fusible link

Starter faulty Repair starter st-3

Ignition switch faulty Replace ignition switch

Engine cranks slowly | Battery charge low ‘Check battery specific gravity cH3

Charge or replace battery
Battery cables loose, corroded or worn | Repair or replace cables

Starter faulty Repair starter sts

Starter keeps running | Starter faulty Repair starter st-3

Ignition switch faulty Replace ignition switch

Short in wing Repair wi

Starter spins — engine Pinion gear teeth broken or faulty starter | Repeir starter sT3

Replace flywheel

STARTING SYSTEM CIRCUIT

Fusible Link

H
Battery |

jf

Ignition Switeh

To Start Injection Time Switch,
Cold Start Injector and ECU
Terminal STA

"Neutral Start Switch (for A/T)



STARTING SYSTEM — Starter st-3

STARTER

COMPONENTS

Bearing
HongFrame Assembly |

Pinion Gear

Return Spring Clutch Assembly

Bearing

Armature

@ Non-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.



sT-4 STARTING SYSTEM — Starter

DISASSEMBLY OF STARTER
(See page ST-3)

1, REMOVE FIELD FRAME WITH ARMATURE FROM
MAGNETIC SWITCH

(a) Disconnect the lead wire from the magnetic switch
terminal

(b) Remove the two bolts. Pull out the field frame with
the armature from the magnetic switch.\ sree (c)_ Remove the O-ring.

2. REMOVE STARTER HOUSING FROM MAGNETIC SWITCH |
‘ASSEMBLY

Remove the two screws and remove the starter housing.

3. REMOVE CLUTCH ASSEMBLY AND GEARS FROM
MAGNETIC SWITCH ASSEMBLY

4. REMOVE STEEL BALL

Magnet Using a magnet, remove the stee! ball from the clutch shaft
hole.

REMOVE BRUSHES AND BRUSH HOLDER

(a) Remove the end cover from the field frame,
(b) Remove the O-ring

(c) Using a screwdriver, separate the brush and brush
spring, and remove the brush from the brush holder.

(4) Pull the brush holder off the armature.

6. REMOVE ARMATURE FROM FIELD FRAME

INSPECTION OF STARTER

Armature Coil

1. CHECK THAT COMMUTATOR IS NOT GROUNDED

Using an ohmmeter, check that there is ne continuity be
tween the commutator and armature coil core.

If there is continui , replace the armature.



STARTING SYSTEM — Starter sT-5

CHECK COMMUTATOR FOR OPEN CIRCUIT

Using an ohmmeter, check for continuity between the seg-
ments of the commutator.

If there is no continuity between ny segment, repl
armature.

e the

Commutator

1. INSPECT COMMUTATOR FOR DIRTY AND BURNT
‘SURFACES

If the surface is di
(No. 400) or a lath

2. CHECK COMMUTATOR RUNOUT

Maximum circle runout: 0,06 mm (0.0020 in.)

runout is greater than the maximum, correct with a lathe.

or bumt, correct with sandpaper

3. 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.

4, CHECK SEGMENT

Check that the segment is clean and free 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, correct with
a hacksaw.

Field Coil

1, CHECK FIELD COIL FOR OPEN CIRCUIT

Using an ohmmeter, check for continuity between the lead
wire and field coil brush lead.

If there is no continuity, replace the field frame.
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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 frame.

Brushes

MEASURE BRUSH LENGTH

Standard length: 15.5 mm (0.610 in.)
Minimum length: 10 mm (0,39 In.)

If length is tess than minimum, replace the brush or dress
with emery cloth,

Brush Springs

MEASURE BRUSH SPRING LOAD WITH A PULL SCALE
Tension: 1,786 — 2,415 g (3.9 — 5.3 Ib)
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.

Hf 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,
|f 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.
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Terminal ©

Terminal 50

‘Switeh Body
Terminal 50

Bearings

1. CHECK BEARINGS

Turn each bearing by hand while applying inward force.

tance is felt or if the bearing sticks, replace the

2. IF NECESSARY, REPLACE BEARINGS

(a) Using SST, remove the bearing from the armature
shaft.

(b) Using SST, remove the other bearing from the oppo-
site side,

SST 09286-46011

(c) Using SST and press, tap the front bearing onto the
shaft,

SST 09201-41020

(d)_ 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.

/ replace the magnetic switch.

2. 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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Bearing

Idler Gear

Clutch Assembly

ASSEMBLY OF STARTER
(See page ST-3)

NOTE: Use high-temperature grease to lubricate the bear-
ings and gears when assembling the starter.

1. PLACE ARMATURE INTO FIELD FRAME

Apply grease to the armature bearings and insert the ar
mature into the field frame.

2. INSTALL BRUSH HOLDER AND BRUSHES:

{a) Using a screwdriver, hold the brush spring back and
install the brush into the brush holder. Install four
brushes.

NOTE: Make sure that the posi
grounded.
(b) Place the O-ring on the field frame.

(c)_ Install the end cover to the field frame.

3. INSTALL FIELD FRAME WITH ARMATURE IN
MAGNETIC SWITCH

(a) Place the O-ring on the field frame.

(b) Match the protrusion of the field frame with the mag-
netic switch.

4. INSERT STEEL BALL AND SPRING INTO CLUTCH
‘SHAFT HOLE

Apply grease to the ball and insert it into the clutch shaft
hole.

5. 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 magnetic
switch.

PERFORMANCE TEST OF REDUCTION TYPE
‘STARTER

CAUTION: These tests must be performed within 3 to 5
seconds to avoid burning out the coil.

1. PERFORM PULLIN TEST

(a) 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-
‘Rect the negative lead from terminal C. Check that the plun-
ger remains out.

If the plunger returns inward, replace the magnetic switch.

3. 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.

4. PERFORM NO-LOAD PERFORMANCE TEST

(a) Connect the battery and ammeter to the starter as
shown.

{b) Check that the starter rotates smoothly and stead
with the pinion moving out. Check that the ammeter
reads the specified current.

Specified current: Less than 90 A at 11.6 V
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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 term
nal on the switch, and install the nut.

CONNECT CABLE TO NEGATIVE TERMINAL OF BATTERY

Check that the car starts.
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PRECAUTIONS
1, Check that the battery cables are connected to the correct

‘terminals.

2. Disconnect the battery cables when the battery is given a
‘quick charge,

3. Do not perform tests with a high voltage insulation re
sistance tester.

4, Never disconnect the battery when the engine is running

TROUBLESHOOTING

Discharge warning
light does not light

with ignition ON and

engine off

Discharge warning
light does not go out

with engine running

requires tre-

Fuse blown ‘Check "CHARGE" and “IGN”
fuses

Light burned out Replace light

Wiring connection loose Tighten loose connections

IC regulator faulty Replace IC regulator

Drive belt loose or worn ‘Adjust or replace drive belt

| Battery cables loose, corroded or worn Repair or replace cables

Fuse blown, Check “ENGINE” fuse

Fusible ink blown

IC regulator or alternator faulty (Check charging system

Wiring faulty

Remedy

Replace fusible link

Re

ON-VEHICLE INSPECTION
1, CHECK BATTERY SPECIFIC GRAVITY AND

ELECTROLYTE LEVEL

(@)_ Check the specific gravity of each cell.
‘Standard specific gravity

{b) Check the electrolyte quantity of each cell.

water)

corroded.

(b) Check the fusible link for continuity.

When fully charged at 20°C (68°F): 1.25 — 1.27

i

Page
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|
|
|

If insufficient, refill with distilled water (or purified |

2. CHECK BATTERY TERMINALS AND FUSIBLE LINK

{a) Check that the battery terminals are not loose or



CHARGING SYSTEM — Or

Nippondenso Boroughs
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ssa! dase
CORRECT © WRONG — WRONG

hicle Inspect cH

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
Boroughs No. BT-33-73F

Drive belt tension:
New belt 170 + 10 1b
Used belt 135 + 20 Ib

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.
‘© “Used belt’ refers to a belt which has been used on a

running engine for § minutes or more.
© After installing the drive belt, check that it fits properly

in the ribbed grooves.
'* 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 5

‘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.
(c) 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 specifier
troubleshoot the warning light circuit.
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Disconnect Wire
from Terminal 8

oy

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 8 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.

(0) 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 108
Standard voltage: 13.5 15.1V

(Regulator case 25°C or 77°F)

© If the voltage reading is greater than standard
voltage, replace the IC regulator.

© If 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.

© If the voltage reading is greater than standard
voltage, replace the IC regulator.

© If 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

vay Fon Being
rin nd Fane °

. Being cov

Rear Bearing

Rotor

inal Insulator

Brush Holder and Cover

Terminal titer)
fear End Frame »

—® o

IC Regulator

Brush
Rectifier Holder

REMOVAL OF ALTERNATOR

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

2. DISCONNECT WIRING FROM ALTERNATOR
{a) Disconnect the connector from the alternator.
{b) Remove the nut and wire from the alternator.

3, REMOVE ALTERNATOR DRIVE BELT
Loosen the alternator pivot, adjusting lock and adjusting
bolts and remove the alternator drive belt.

4, REMOVE ALTERNATOR

(a) Remove the pivot and adjusting lock bolts,
(b) Remove the alternator.
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DISASSEMBLY OF ALTERNATOR
(See page CH-5)

1, REMOVE REAR END COVER

(a) Remove the nut and terminal insulator.

(b) Remove the three nuts and end cover.

2, REMOVE BRUSH HOLDER AHD IC REGULATOR

Remove the five screws, brush holder, brush holder cover
and IC regulator.

3, REMOVE RECTIFIER HOLDER

{a) Remove the four screws and rectifier holder.

{b) Remove the four rubber terminal insulators.

4, 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-em (29 ft-lb, 39 N-m)
(b) Check that SST A is secured to the rotor shaft.

{c) 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 SSTs A and B.

(g)_ Remove the pulley nut and pulley.
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5. 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

6. 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 than 3.2
If there is no continuity, replace the rotor.

2. 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.

3, INSPECT SLIP RINGS
{a) Check that the slip rings are not rough or scored. If

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 (0.581 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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2, INSPECT THAT STATOR IS NOT GROUNDED

Using an chmmeter, 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.)
jinimum exposed length: 4.5 mm (0.177 in.)

If the exposed length is less than minimum, replace the
brush.

2, 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.

{c) Solder the brush wire to the brush holder at the
exposed length.

‘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

(f) Apply insulation ps
ire,

it 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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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.

{c) Using SST, install the front bearing into the drive end
frame.

‘SST 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
(a) Using SST, remove the rear bearing with the bearing

cover from the rotor shaft.
‘SST 09820-00021
CAUTION: Be careful not to damage the fan.

{b) Using SST and a press, press in the rear bear
bearing cover onto the rotor shaft.

SST 09820-00030
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ASSEMBLY OF ALTERNATOR
(See page CH-5)

1, INSTALL ROTOR TO DRIVE END FRAME

2. INSTALL REAR END FRAME

(a) Using a plastic hammer, lightly tap the rear end frame
‘onto the drive end frame.

{b) Install the four nuts.

3, INSTALL PULLEY

(a) Install the pulley to the rotor shaft by ti
pulley nut by hand.

(b) Hold SST A with a torque wrench and tighten SST 8
clockwise to the specified torque.

SST 0982063010

Torque: 400 kg-cm (29 ftb, 39 N.m)

ening the

shaft.

a vise and

(c) Check that SST A is secured to the pull

(d) As shown in the figure, mount SST
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 Nm)

(f) Remove the alternator from SST C.
{g) Turn SST B and remove SSTs A and B.

4, INSTALL RECTIFIER HOLDER

{a) Install the four rubber insulators on the lead wires.

(b) install the rectifier with four screws.
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INSTALL BRUSH HOLDER AND IC REGULATOR
(a) Place the brush holder cover to the brush holder.
(b) Install the IC regulator and brush holder to the rear

end frame horizontally as shown in the figure.
Make sure the brush holder's cover doesn’t slip

during installation,to one

{c) Install and tighten the three screws.
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 cover with the three nuts.
(b) Install the terminal insulator with the nut.

INSTALLATION OF ATERNATOR
1. 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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cL2 CLUTCH — Troubleshooting

TROUBLESHOOTING

Problem Postblecaure Remedy Pome
‘ard to ait or ‘Clutch peda replay excessive ‘Adjust pedal freeplay cus
wl not site Aen lute tines Bleed cltch system cus

‘Clutch release cylinder faulty Repair release cylinder cus

‘Clutch master eylinderfoulty Repair master cylinder cus

Clutch dise out of tru, runout is excesive or | Inspect eutch disc cur
ining broken

Splines on input shaft or clutch ise Repair as necessary ou?
yor burred

‘cutch pressure pat faulty Replace pressure plate cur

Transmission jumps | Clutch pitot bearing worn Replace pilot bearing cus
out of gear

Clutch sis Clutch pedal treeplay insufficient Adjust pedal freeplay cus
Cute die lining oly or worn out Inspect eluteh disc cur

Pressure pate faulty Replace pressure plate cur

Release fork binding Inspect relese fork ou?

Clutch grabe/catters | Clutch ese ining oily or worn out Inspect clutch dise cu?

Pressure plate faulty Replace pressure plate cur

Ctuteheiaphragm spring bent Align clutch diaphragm cur

Engine mounts loose Repair as necessary

CGuteh pedal spongy | Air in elute fines Bleed clutch system cus

Ctuteh celeste cylinder faulty Repair release cylinder cus

{hutch master cylinder faulty Repair master cylinder cus

Cute noisy Loose part inside housing Repair as necesary

Release bearing worn or ety cu

Pitot bearing worn Replace pilot bearing cus

Release fork o linkage sticks Repair as necessary
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Pedal Play
‘Adjust Point

‘Asphalt Sheet

Pedal Height
‘Adjust Point

Pedal Height

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.

{c) 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

{e) Loosen the lock nut and turn the push rod unt
freeplay is correct.

{b) Tighten the lock nut,
{c) After adjusting the pedal freeplay, check the pedal

height.

5. CHECK PEDAL OPERATION

White 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 clutch lines, bleed the system of
air.

CAUTION: Do not let brake fluid remain on a painted
surface, Wash it off immediately.

the

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 MASTER CYLINDER
COMPONENTS

|-— Reservoir Tank Cle

Push Rod
‘Mounting Nut

Master Cylinder

“at Lin rion ne

+ Specified torque

Boot

REMOVAL OF MASTER CYLINDER

1, REMOVE CLEVIS PIN AND CLIP

2. DISCONNECT CLUTCH LINE UNION

Using SST, disconnect the union nut.

‘SST 09751-36011

3. REMOVE MASTER CYLINDER

{a) Remove the mounting nut and bolt.

{b) Pull out the master cylinder.

DISASSEMBLY OF MASTER CYLINDER

1. REMOVE RESERVOIR TANK

Remove the hold-down bolt and pull off the reservoir tank,

2, REMOVE PUSH ROD AND PISTON

the snap ring.

{b) Pull out the push rod, washer and piston.

VHA ASSEMBLY OF MASTER CYLINDER

1. COAT PARTS WITH LITHIUM SOAP BASE GLYCOL
7) GREASE, AS SHOWN

2, INSERT PISTON INTO CYLINDER

3. INSTALL PUSH ROD ASSEMBLY WITH SNAP RING

cx0010 Torque: 250 kg-cm (18 ft-lb, 25 Nem)

{a) Pull back the boot and, using a screwdriver, remove
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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-lb, 25 Nem)

2. CONNECT CLUTCH LINE UNION

Using SST, connect the union.

SST 09751-36011

Torque: 155 kg-cm (11 ft-lb, 15 Nm)

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

SS Spring Piston Boot Push Rod
[Hem Tb, Wem]: Specified torque con

REMOVAL OF RELEASE CYLINDER

1. DISCONNECT FLEXIBLE HOSE

Using SST, disconnect the union.

SST 09751-36011

2. REMOVE RELEASE CYLINDER

{a) Remove the two bolts,

(b) Pull out the release cylinder.
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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

Specified torque

Clutch Dise Clutch Cover Clutch Release Fork

Clip

Clip

Clutch Release Bearing Hub:

Release Bearing

REMOVAL OF CLUTCH UNIT

1. REMOVE TRANSMISSION (See pages MT-3, 4)

NOTE: Do not drain the transmission oil.

2, REMOVE CLUTCH COVER AND DISC

(2) 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.

3. 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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1

2

INSPECTION OF CLUTCH PARTS

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 clutch disc.

INSPECT CLUTCH DISC RUNOUT
Using a dial indicator, check the dise runout.

‘Maximum runout: 0.8 mm (0.031

If runout is excessive, replace the disc.

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.

INSPECT PILOT BEARING

‘Turn the bearing by hand while applying force in the rotat-
ing direction,

IF NECESSARY, REPLACE PILOT BEARING
(a) Using SST, remove the pilot bearing

SST 09303-36011
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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
Width 5.0 mm (0.197

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,



cL10 CLUTCH — Clutch Unit

9, IF NECESSARY, REPLACE RELEASE BEARING

(a) Using a press and SST, press the release bearing from
the hub.

SST 09315-00010

(b) Using a press and SST, press a new release bearing
into the hub.

SST 09315-00010

(c)_ 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

2. INSTALL CLUTCH COVER

Tighten the bolts evenly and gradually. Make several passes
around the cover until the cover is snug. Torque the bolts.

Torque: 185 kg-cm (13 ftlb, 18 N-m)

3. CHECK DIAPHRAGM SPRING TIP ALIGNMENT

Using a feeler gauge and SST, measure the gap between the
spring tips and the tool.

SST 09302-30031

Maximum gap: 0,5 mm {0.020 in.)

If gap is excessive, adjust as follows.

|
|

|
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4, IF NECESSARY, ADJUST SPRINGS

Using SST, bend the springs until alignment is correct.

SST 09333-00012

6. 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 dise spline
© Release bearing hub inside groove

(b) Apply MP grease to the front of the release bearing.

MP Grease

INSTALL BOOT, FORK, HUB AND BEARING ON
TRANSMISSION

7. INSTALL TRANSMISSION (See pages MT-23, 24)
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TROUBLESHOOTING

Problem Possible cause Remedy Page
Hard to shift or wit | Splines on input shaft dirty or burred | Repair as necessary Mr-3.

not shift Transmission faulty Disassemble and inspect urs
transmission

Transmission jumps | Transmission faulty urs
out of gear
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W58 TRANSMISSION

REMOVAL OF TRANSMISSION

1

2.

3.

REMOVE NEGATIVE BATTERY TERMINAL WIRE

DRAIN COOLANT FROM RADIATOR UPPER TANK

REMOVE UPPER HOSE FROM RADIATOR

REMOVE CONSOLE BOX

REMOVE SHIFT LEVER FROM INSIDE OF VEHICLE

RAISE VEHICLE AND DRAIN TRANSMISSION OIL,

CAUTION: Be sure the vehicle is securely supporter

REMOVE STEERING GEAR HOUSING

Remove the steering gear housing without disconnecting
return and pressure tube, then suspend it.

(See page SR-27)

REMOVE PROPELLER SHAFT

Remove the propeller shaft and insert SST into the exten-
ion housing,

SST 09325-20010

REMOVE EXHAUST PIPE CLAMP BOLT FROM STIFFENER
PLATE
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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

Intermediate Plate

Back-up Light Switch

if ovat gun
Input Shaft bs

Yea

‘ —— Soring

No, 1 Shift Fork Shaft
No. 1 Shift Fork

Counter Gear 2

D— No. 1 Interlock Pin
No, 2Shift Fork Shaft Reverse Shift Arm—_* We aioe

No, 2 Interlock Pin

Lock Washer and Bolt Slotted Spring Pin

No. 3 Interlock Pin

- No. 4 Shift Fork Shaft

+ Specified torque Reverse Idler Gear Shaft Stopper

© Non-eusable part

&_Precoated part ed
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COMPONENTS (Cont'd)

seeiRSnw er Soap Ring

feu Sth Gear
Snap fing no

Speedometer
‘Snap Ring P2" Bearing Drive Gear

Output shaft
Synchronizer Ring

Input Shaft

7m ‘Snap Ring

SY counter Center Bearing
Outer Race

Needle Roller BeatingCounter Gear i" Ring

t, Ring
Counter Rear Bearing

cer | SpacerNo. ® ‘Clutch Hub
Counter Sth Gear

Center Bear "8 Synchronizer Ring
‘Synchronizer Ring

No. 2Clutch Hub| 3rd GearSnap Ay @) j

Output Shaft

No.1 Cluteh Hub Center
i Needle Roller Bearing

Synchronizer Ring
2nd Gear Ist Gear

Needle Roller Bearing Steel 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

2, REMOVE CLUTCH HOUSING FROM TRANSMISSION
CASE

3. REMOVE EXTENSION HOUSING
(a) Remove the shift lever housing set bolt.

(b) Remove the nine bolts.

(c) Using a plastic hammer, tap the extension housing.

(4) 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.

4. REMOVE FRONT BEARING RETAINER AND BEARING
SNAP RINGS

5. 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.
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6. MOUNT INTERMEDIATE PLATE IN VISE

(a) Use 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 tip and
the front tip surface of the nut are aligned.

(b) Mount the intermediate plate in a vise.

7. REMOVE LOCKING BALL AND SPRING

(0) Using SST, remove the four plugs.
C Sst 09313-30021

(b) Using a magnetic finger, remove the three springs and
balls.

REMOVE SHIFT FORKS, SHIFT FORK SHAFTS AND
REVERSE IDLER GEAR

(a) 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,
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{c) Remove the reverse idler gear stopper.

(a) Remove the reverse idler gear and shaft.

(e) Remove No. 1 shift fork and shaft.

(f) Using a magnetic finger, remove No.
No. 2 interlock pins.

(g) Remove No. 2 shift fork and shaft.

1 and
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(h) Using a magnetic finger, remove No. 3 interlock pin.

(i) Using a pin punch and hammer, drive out No. 3 fork
shaft pin.

i) Pull out No. 4 shift fork shaft,

{k) Remove No. 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.
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10. MEASURE COUNTER FIFTH GEAR THRUST CLEARANCE
Using a feeler gauge, measure the counter Sth gear thrust
clearance.

Standard clearance: 0.10 — 0.41 mm
(0.0039 — 0.0161 in.)

Maximum clearance: 0.46 mm (0.0181 in.)

11. REMOVE COUNTER REAR BEARING, SPACER, COUNTER
FIFTH GEAR AND NEEDLE ROLLER BEARING
{a} 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 6th gear.

(c) Remove the spacer.

12, REMOVE NO. 3 HUB SLEEVE ASSEMBLY

(a) Using two screwdrivers and a hammer, tap out the
snap ring.

(b) 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 Fil

GEAR

fa) Using two screwdrivers and a hammer, tap out,
snap ring.

{b) Using SST, remove the rear bearing and Sth gear,
SST 09312-20011

14. REMOVE REVERSE GEAR

{a} Using snap ring pliers, remove the snap ring,

{b) Using SST, remove the reverse gear.

SST 09950-20016

15. REMOVE CENTER BEARING RETAINER

(a) Using a torx socket wrench, unscrew the torx sere
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 gea
as a unit from the intermediate plate by pulling on the
counter gear and tapping on the intermediate plate
with a plastic hammer.

(b) Remove the input shaft from output shaft.

17. MEASURE EACH GEAR THRUST CLEARANCE

Using a feeler gauge, measure the thrust clearance of each
gear.

0.10 — 0.25 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 2nd gear.

(b) Using a press, remove the center bearing, 1st gear,
needle roller bearing, inner race and synchronizer ring.

19. REMOVE LOCKING BALL

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.

21, REMOVE NO. 2 HUB SLEEVE ASSEMBLY AND THIRD
GEAR

(a) Using snap ring pliers, remove the snap ring.

(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.)

(o calipers, measure the inner race flange
thickness.

Minimum thickness: 4.70 mm (0.1850 in.)

te 19 @ 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 Olt 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 cl 0.15 mm (0.0059 in.)

If the clearance exceeds the limit, replace the gear, inner
race and needie 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 bear
stalled.

Standard clearance:
2nd gear 0.009 — 0.060 mm

{0.0004 — 0.0024 in.)
Sth gear 0.009 — 0.062 mm

{0.0004 — 0.0024 in.)
ance: 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 — 0.103 mm
(0.0024 — 0.0041 in.)

Maximum clearance: 0.20 mm (0.0079 in.)

If the clearance exceeds the limit, replace the gear and out-
put shaft.

INSPECT SYNCHRONIZER RINGS.

(a) 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.)

Hf the clearance is less than the limit, replace the synchroniz-
er ring.
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Es

Mark Thickness mm (ia)
7 2,08 — 2.10 (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 (0.0866 ~ 0.0886)
5 2.25 — 2.30 (0.0886 ~ 0.0906)

n 2.30 — 2.35 (0.0906 — 0.0925)
2 2.35 — 2.40 (0.0925 ~ 0.0945)

6. MEASURE CLEARANCE OF SHIFT FORKS AND HUB
SLEEVES

Using a feeler gauge, measure the clearance between the
hub sleeve and shift fork.

Maximum clearance: 1.0 mm (0.039 in.) |
If the clearance exceeds the limit, replace the shift fork

7. WF NECESSARY, REPLACE INPUT SHAFT BEARING

(a) Using snap ring pliers, remove the snap ring.

{b) Using a press, remove the bearing. q

(c) Using a press and SST, install @ new bearing.
SST 09506-35010

{d) Select a snap ring that will allow minimum axial play
and install it on the shaft.



MANUAL TRANSMISSION — W58 Transmission MT-17

IF NECESSARY, REPLACE FRONT BEARING RETAINER OIL
SEAL

(a) Using a screwdriver, pry out the oil

{b) Using SST, press in a new oil seal.

‘SST 09608-20012 (09608-03020, 09608-00080)
Oil 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 ting.
(b) Using a press and SST, press out the bearing.
SST 09950-00020

(c) Check the side race for wear or damage.

(a) If necessary, remove the side race.

Using a SST and socket wrench, remove the side race.
SST 09950-20016

fe) 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)
7 2.05 — 2.10 (0.0807 — 0.0827)
2 2.10 — 2.18 (0.0827 — 0.0846)
3 2.15 — 2.20 (0.0846 — 0.0866)
4 2.20 ~ 2.25 (0.0866 — 0.0886)
5 2.25 — 2.30 (0.0886 ~ 0.0906)
6 2.30 — 2.35 (0.0906 ~ 0.0925)
7 2.38 — 2.40 (0.0925 ~ 0.0945)

10. IF NECESSARY, REPLACE COUNTER GEAR CENTER

1".

BEARING

{a) Remove the bearing from the counter gear.

(b) Install a new bearing on the counter gear.

NOTE: Engage the roller cages.

(c) Using SST, 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.

IF NECESSARY, REPLACE REVERSE RESTRICT PIN

{a) Using SST, remove the screw plug.

SST 09313-30021

{b) Using a pin punch and hammer, drive out the slotted
spring pin.

{c) Pull off the lever housing and slide out the shaft.
(d) Install the lever housing.

fe) Using a pin punch and hammer, drive in the slotted
spring pin.

(Apply sealer to the plug.
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(g)__ Install and torque the screw plug.

Torque: 250 kg-cm (18 ft-lb, 25 N-m)

12. IF NECESSARY, REPLACE REAR BEARING OUTER RACE

{a) Remove the outer race from the extension hous

(1) Using two screwdrivers, remove the snap

(2) Using SST, tap out the outer race.

‘SST 09608-35014 (09608-06020, 09608-06090)

(b) install the bearing outer rac

(1) Using SST, install a new outer race.

‘SST 09608-35014 (09608-06020, 09608-06100)

(2) Install the snap ring.
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25mm

sot

13.

14.

REPLACE OIL SEAL ON SPEEDOMETER DRIVEN GEAR
fa) Using SST, remove the oil seal.

SST 09921-00010

{b) Using SST, install a new oil seal.
‘SST 09201-60011

Oil seal depth: 26 mm (0.98 in.)

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 (176

— 212°F) in an oil bath.

{c) Using SST, remove the bushing and install a new
bushing.

SST 09307-30010

(a) Using SST, drive in a new oil seal
‘SST 09325-20010
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ASSEMBLY OF TRANSMISSION
(See pages MT-5, 6)

1. INSERT NO. 1 AND NO. 2 CLUTCH HUB INTO HUB SLEEVE

(a) Install the clutch hub and shifting keys to the hub
sleeve.

(b) Install the shifting key springs under the shifting keys.

CAUTION: Install the key springs positioned so that their
‘end gaps are not in lin

2. INSTALL THIRD GEAR AND NO. 2 CLUTCH HUB ON
OUTPUT SHAFT

(a) Apply gear oil to the shaft.

(b) Place the synchronizer ring on the gear and align the
ring slots with the shifting keys.

(c) Using a press, install the 3rd gear and No, 2 clutch
bub.

3. INSTALL SNAP RING

Select a snap ring that will allow minimum axial play, and
install it on the shaft.

Mark Thickness mm (ins)

. 1,80 — 1.85 (0.0709 — 0.0728)
" 1.86 — 1.91 (0.0732 — 0.0752)
12 1.92 ~ 1.97 (0.0786 — 0.0776)

13 1.98 — 2.03 (0.0780 - 0.0799)
“4 2.04 — 2.09 (0.0803 — 0.0823)
15 210-215 (0.0827 — 0.0846)

4. MEASURE THIRD GEAR THRUST CLEARANCE

Using a feeler gauge, m
clearance.

Standard clearanci

sure the 3rd gear thrust

0.10 — 0.25 mm
(0.0039 — 0.0098 in.)
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\ a

INSTALL SECOND GEAR AND NO. 1 CLUTCH HUB

(a) Apply gear oil to the shaft and needle roller bearing

{b) Place the synchronizer ring on the gear and align the
ring slots with the shifting keys.

(c)_ Install the needle roller bearing in the 2nd gear.

(d) Using a press, install the 2nd gear and No. 1 cluteh
hub.

INSTALL LOCKING BALL AND FIRST GEAR ASSEMBLY

(a) Install the locking ball in the shaft.

(b) Apply gear oil to the bearing,

(c) Assemble the 1st gear, synchronizer ring, needle role.
bearing and bearing inner race.

{d) Install the assembly on the output shaft with the syn:
cchronizer ring slots aligned with the shifting keys and
turn the inner race to align it with the locking bal.

INSTALL OUTPUT SHAFT CENTER BEARING

Using SST 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 1st 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.

SST 09608-35014 (09608-06020, 09608-06090)

NOTE: 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 nW

12.

13,

14,

15.

INSTALL BEARING RETAINER

(a) Using snap ring pliers, install the bearing snap ring.

NOTE: Be sure the snap ring is flush with the intermed
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 SST, install the reverse

SST 09312-20011

INSTALL SNAP RING

Select a snap ring that will allow minimum axial play and
install it on the shaft.

[Mon] __Thaanese mm ind [a] Thekness moma

5 [225 23000086 - ovo] 17 | 261 ~ 268 10.1078 ~ 0108

11 |2.0 - 2.38 0908 - 0.0825} 1¢ | 2.67 - 2.72 0.1051 — 0.0m]

12 |2.35 ~ 240.0092 ~ 0.0948) 19 | 2.79 - 2.78,0.1078 - 0.

13 | 240 ~ 245 20048 ~ 0.0968} 20 | 2.70 ~ 2.64 0.1098 ~ 0.11

14 |248 ~ 2.60 00965 - 0.0980) 21 | 2.85 - 290 10.1122 - 0.18

15 |250~ 255.0984 ~ 0.1008] 22 | 291 ~ 296 0.1146 ~ 0.1

18 |2.55 ~ 2.600.004 ~ 0.1024] 23 | 2.97 - 3.0710.1169 - 0.1

INSTALL FIFTH GEAR AND OUTPUT SHAFT REAR
BEARING

Using SST, 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.

[ven] ___Thetness mom in) [oo] Tretrese mom

‘8 [231 — 236 0009 ~ 00920) 12 fee

9 |237 - 242 100033 ~ 0.0963] 12 | 261 - 2.66 0.1028 — 0.

10 |243 - 248 10.0967 - 00976) 14 2.

11 [249 ~ 264 10.0880 ~ o.r0001, 15| 2
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Front «

|—ssr

16. INSERT NO. 3 CLUTCH HUB INTO HUB SLEEVE
{a} Install No. 3 clutch hub and the shifting keys to the

hub sleeve,

(b) Install the shifting key springs under the shifting keys.
CAUTION: Install the key springs positioned so that their
end gaps are not in lin

(c)_ Using SST, install the shifting key retainer.
SST 09238-47012

17. INSTALL NO. 3 CLUTCH HUB

Using SST, drive in No. 3 clutch hub.
SST 09316-60010 (09316-00010)

NOTE: When installing the clutch hub, support the coun-
tershaft in front with @ 3-5 Ib hammer or equivalent.

18. INSTALL SNAP RING

Select a snap ring that will allow minimum axial play and
install it on the shaft.

Mark Thickness mm in.)
2 2.06 — 2.11 (0.0811 — 0.0831)
3 212-217 (0.0835 — 0.0854)
4 2.18 — 2.23 (0.0858 — 0.0878)
5 2.24 — 2.29 (0.0882 ~ 0.0902)

19. 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.
{c) Assemble the counter 5th gear, synchronizer ring and

needle roller be
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{d) Install the Sth gear assembly with the synchronize

ring slots aligned with the shifting keys.

20. INSTALL SPACER AND BEARING

{a) Install the spacer.

(b) Install the bearing with the ball shield toward the res

{ce} 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.

21, INSTALL SNAP RING

Select a snap ring that will allow minimum axial play and
install it on the shaft.

[Mex] ___Tetraes mm ons] Man Teena

1 [iso — 196 0.0748 — 60760) 6 | 214 ~ 210 (0043 — 0.0m
2 |1.96 - 201 0772 - 0.0701} 6 | 2.20 ~ 2.25 0.0866 ~ o.ce

2 |202 ~ 207 100798 - 0.0816] 7 | 2.26 ~ 2. 0.0800 ~ os

4 |208 ~ 2.13 «10810 ~ 0.0630]

22. INSTALL SPEEDOMETER DRIVE GEAR

(a) Puta clip on the output shaft and install the drive
clip into the slot.

(b) Slide the drive gear with clip and fit the clip into the
hole

23. INSTALL SHIFT FORKS, SHIFT FORK SHAFTS AND
REVERSE IDLER GEAR

(a) Install the reverse idler gear and shaft.

(b) Install No. 3 shift fork, No. 3 fork shaft and reverse
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 No. 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

retainer and align the reverse shift arm
shoe with the reverse idler gear groove. Install
No. 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 fork shaft to the intermediate
plate over the reverse shift arm.

(a) Using a pin punch, drive in the slotted spring pin until
it is flush with the fork,

{e) Apply MP grease to No, 3 interlock pin and install the
pin into the intermediate plate hole.
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(f) 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 sleeve.

(3) Install No. 2 fork shaft to the shift fork through
the intermediate pl

(g) Install the snap ring of No. 2 fork shaft.

(h) Apply MP grease to No. 1 interlock pin and install the
pin into the intermediate plate.

(Install No. 1 shift fork and fork shaft.

(1) Install No. 1 shift fork into the groove of No. 1
hub sleeve.

(2) Insert No. 1 fork shaft to the shift fork through
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(Install the snap ring of No. 1 fork shaft.

(k) Install the shift fork set bolts with lock washers.
Torque: 125 kg-cm (9 ftlb, 12 N-m)

(Using pliers, stake the bolts with lock washers.

} INSTALL LOCKING BALL AND SPRING
(a) Install the balls and springs into each hole.
{b) Apply liquid sealer to the plugs.

(c)_ Using SST, tighten the four plugs.
SST 09313-30021

Torque: 260 kg-cm (18 ftb, 25 N-m)
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25. INSTALL REVERSE IDLER GEAR SHAFT STOPPER

Install the reverse idler gear shaft stopper and tighten the
bolt.

Torque: 250 kg-om (18 ft-lb, 25 N-m)

26. DISMOUNT INTERMEDIATE PLATE FROM VISE

(a) Dismount the intermediate plate from the vise.

{b) Remove the bolts, nuts, plate washers and gasket,

27. INSTALL TRANSMISSION CASE TO INTERMEDIATE.
PLATE

(a) Align each bearing outer race and each shift fork shat
end with the case holes.

(b) Using a plastic hammer, tap on the case to installit,

28. INSTALL BEARING SNAP RINGS

Using snap ring pliers, install the two snap rings.

29, INSTALL FRONT BEARING RETAINER

{a} Install the bearing retainer with a new gasket.

(b) Apply liquid sealer to the bolts.

{c) Install and torque the bolts.

Torque: 250 kg-cm (18 ft-lb, 25 N-m)
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30. INSTALL EXTENSION HOUSING

(ay ‘a new gasket in position on the intermediate

(b) Insert shift and select lever into the extension housing.

{c) Connect the shift and select lever to the shift fork
shaft.

{d) Install shift ever 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 Nm)

31, INSTALL AND TORQUE EXTENSION HOUSING BOLTS
Torque: 375 kg-cm (27 ft-lb, 37 N-m)
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32. AFTER INSTALLING EXTENSION HOUSING, CHECK
FOLLOWING ITEMS:

{a) Check to see that input shaft and output shaft rotate
smoothly.

{b) Check to see that shifting can be made smoothly to
all positions.

33. INSTALL RESTRICT PINS

(a) Install the restrict pins together with a gasket.

Install the black pin on the reverse gear and 5th
ide.

(b) Torque the restrict pins.

Torque: 410 kg-cm (30 ft-lb, 40 Nem)

34, INSTALL CLUTCH HOUSING

(a) Install the clutch housing.

(b) Install and torque the bolts.

Torque: 375 kg-cm (27 ft-lb, 37 N-m)

35. 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

36. 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
(a) Install the speedometer driven gear.

(b) Install the bolt with lock plate.

(c) Torque the bolt.

Torque: 130 kg-cm (9 ft-lb, 13 Nem)

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)

2. INSTALL ENGINE REAR MOUNTING

Install the eight bolts, and torque them.

Torque: 250 kg-cm (18 ftlb, 25 Nem)

3. INSTALL TRANSMISSION BOLTS

Install and torque the bolts.

Torque: 650 kg-cm (47 ft-lb, 64 N-m)

4, INSTALL EXHAUST PIPE CLAMP BOLT

Install and torque the bolt.

Torque: 375 kg-cm (27 ft-lb, 37 N-m)

5. INSTALL STARTER

Install the starter, and torque the lower bolt.

Torque: 650 kg-cm (47 ft-lb, 64 N-m)

6. INSTALL CLUTCH RELEASE CYLINDER
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2

16.

10.

1".

12,

13,

14,

16.

CONNECT BACK-UP LIGHT SWITCH CONNECTOR

INSTALL SPEEDOMETER CABLE

INSTALL PROPELLER SHAFT
Install and torque the bolts.

Torque: 430 kg-cm (31 ftlb, 42 N-m)

INSTALL STEERING GEAR HOUSING (w/PS)

FILL WITH TRANSMISSION OIL,

Oil grade: API service GL-4 or GL-5
‘SAE 75W-90 or 8OW-90
2.4 liters (2.5 US qts, 2.1 Imp, gts)Capacity:

INSTALL RADIATOR UPPER HOSE AND FILL COOLANT

CONNECT NEGATIVE BATTERY TERMINAL WIRE

INSTALL SHIFT LEVER

INSTALL CONSOLE BOX

PERFORM ROAD TEST

Check for abnormal noise and smooth operation.
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TROUBLESHOOTING
GENERAL NOTES

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, electri

3. Proceed with the inspection as follows:

1 control or transmission.

[Read Diagnostic Code (See page AT-8) Read the diagnostic code (trouble code) from overdrive in-
dicator light or super monitor display, and perform repairs
accordingly.

Preliminary Check heck following:
Fluid level

Shift linkage
Neutral start switch
Idling rpm (""N"" or *“P"" range 650 rpm)
Tire inflation pressure

cr

‘* Throttle cable mark

[Stall Test (See page AT-22)
Check engine, torque converter, clutch and brake.

[Time Lag Test (See page AT-23) Check Automatic Transmission Assembly

[Electric Control System Check (See page AT-6)

+ Check clutch, brake and gear for wear.

[Measure Line Pressure (See page AT-24) [Check valve body and fluid

[Road Test
[Confirm if trouble lies within ATM.
If noisy or vibrating, cause possibly with either compres:
sor, engine, propeller shaft, tires, etc.
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TROUBLESHOOTING (Cont'd)

Problem Possible couse Romedy Page
Fuid discolored or Fluid contaminated Replace fluid MA10

‘pete burnt Torque converter faulty Replace torque converter AT-103
Transmission faulty | Disassemble and inspect ATAS

transmission

Vehicle does not move | Manual linkage out of adjustment Adjust linkage ATS.

in any forward range | Vaive body or primary regulator faulty | Inspect valve body AT-83
oreeverse Park lock paw! faulty Inspect park paw! av37

Torque converter faulty Replace torque conver AT-103,

Converter drive plate broken Replace drive plate AT-a8

il pump intake screen blocked Clean screen AT-28

‘Transmission faulty Disassemble and inspect AT-45
transmission

Shift lever position Manual linkage out of adjustment ‘Adjust linkage ATS

‘ncorract Manual valve and lever faulty Inspect valve body AT-83
‘Transmission faulty Disassemble and inspect AT-AS

‘transmission

Harsh engagement Throttle cable out of adjustment ‘Adjust throttle cable ATS

into any drive 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-OD | Electtic control faulty Inspect electric control AT

_| apshit or downshifts | Valve body faulty Inspect valve body AT83
ghits back to 4 ora | Solenoid valve faulty Inspect valve body Ares

Slips on 1-2, 2-30r 3-00 | Manual linkage out of adjustment Adjust linkage ATs

vp-shitt, oF sips or Throttle cable out of adjustment Adjust throttle cable ATS
shudders on take-off

Valve body faulty Inspect valve body AT-83

Solenoid valve faulty Inspect valve body

‘Transmission faulty Disassemble and inspect AT-A5
transmission
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TROUBLESHOOTING (Cont'd)

Problem Possible cause Romedy Page
Drag, binding or tie-up | Manual linkage out of adjustment Adjust linkage ATS

on 1-2, 2:30r 30D | Valve body faulty Inspect valve body AT-83
uprsnite Transmission faulty Disassemble and inspect AT-45

transmission

No Lock-up in 2nd, 3rd | Electric contro! faulty Inspect electric control ATS

er 0D Valve body faulty Inspect valve body AT-83
Solenoid vaive faulty Inspect valve body AT-83

‘Transmission faulty Disassemble and inspect AT-45
transmission

Harsh down-shift Throttle cable out of adjustment Adjust throttle cable ATS

Throttle cable and cam faulty Inspect throttle cable and cam | AT-37

‘Accumulator pistons faulty Inspect accumulator pistons | AT-112

Valve body faulty Inspect valve body AT-83

‘Transmission faulty Disassemble and inspect AT-45
transmission

No down-shift when | Valve body faulty Inspect valve body AT-83
coasting Solenoid vaive faulty Inspect solenoid valve AT-A9

Electric control faulty Inspect electric conteol ATS

Down-shift occurs too | Throttle cable faulty Inspect throttle cable AT-37

uickly or late whi Valve body faulty Inspect valve body AT-83
coasting ‘Transmission faulty Disassemble and inspect AT-45

transmission

Solenoid valve faulty Inspect solenoid valve ATS

Electric control faulty Inspect electric control AT6

No. 00-3, 3-2 or 2-1 | Solenoid valve faulty Inspect solenoid valve ATS

Wiekdown Electric control faulty Inspect electric control ATS
Valve body faulty Inspect valve body AT83

No engine braking Solenoid valve faulty Inspect solenoid valve AT-19

in "2" or "L" range | Electric conteol faulty Inspect electric control ATS
Valve body faulty Inspect valve body AT-83

‘Transmission faulty Disassemble and inspect AT-45

transmission

Vehicle does not Manual linkage out of adjustment Adjust linkage ATS

hold in Parking lock paw! cam and spring fauity | Inspect cam and spring AT-37
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OK if hot

waen TLE VALVE IS FULLY
OPENED

Rubber Boot
(Straight Type)

Outer Adjusting
Nuts Cable

Cable Stopper
(or Painted Mark)

ATF INSPECTION
1. CHECK FLUID LEVEL (See page MA-13)

2. CHECK FLUID CONDITION

If the ATF smelis 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

LOOSEN ADJUSTMENT NUTS

4. ADJUST THROTTLE CABLE

{a) Adjust the cable housing so that the distance between
the end of the boot and the stopper on the cab
correct.

Distance: 0 ~ 1 mm (0 — 0.04 in.)

(b) Tighten the adjusting nuts.

(c) 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,

(c) Return the lever two notches to the NEUTRAL po-
sition.

(a) Set the shift selector in ““N".

(e) While holding the selector lightly toward the “A”
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

(a) Disconnect the neutral start switch connector.

(b) Connect the chmmeter 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,

L [eae

Treatery i
EUG STOP Fuse

Lndestor Fuse (5A) {H9a)
~ (Combination Meter)

Ls
0G GND OD; 0D;

i | Sioww | | EOF

COMPONENTS

Engine ECU

Throttle Position

Water ThermoSensor DG Terminal
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Ty, @LTY svhme, | TROUBLESHOOTING OF ELECTRICAL CONTROL
\% oe s8/,| CIRCUIT

| Description
| 1. Aself-diagnosis function is built into the electrical control

system. Warning is indicated by the overdrive OFF indica-
tor light.

NOTE: 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.

(a) Ifa malfunction occurs within the speed sensors (No.
1 oF 2) or solenoids (No. 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.

(a) The signals to each gear can be checked by measur-
ing the voltage at DG terminal.

2. 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 (15) 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.

* Use a voltmeter and ohmmeter that have an impedance
of at least 10 KMIV,
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0.28 seconds

on

OFF UU
0.28 seconds

on

OFF,

25 seconds For
Next
Code

—
4.0 seconds 1S seconds 4.5 seconds

Repeat

OUTPUT OF DIAGNOSTIC CODE

1, Turn the ignition switch and OD switch ON. Do not star
the engine.

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”.

gnostic Codes Indication
(a) If the system is'operating normally (no malfunction),

the light will blink once every 0.25 seconds.

(b)_In event of a malfunction, the light will bink once ev-
ery 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

4 2.5 seconds pause between each.
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NOTE: In event of a number of trouble codes, indication
ill begin from the smaller value and continue in order to

the larger

After the diagnosis check, remove the service wire from
the DG terminal.

Code No. Tight Patter Diagnosis System

1 speed sensor (in combination meter)
1d wire harness or short circuit2 SN
ive No. 2 speed sensor fin ATM)
1d wire harness or short circuit6 JUL

1 solenoid or short circuit
harness or short circuitc= | Anon

1d No. 2 solenaid or short circuit
1d wire harness or short circuit3 NNN.
3d No. 3 solencid or short circuit
1d wire harness of 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 memory by the ECT ECU must be canceled out by remov-
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.

Nort

* Cancellation can also be done by removing the battery
‘negative (—) terminal, but in this case other memory 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.

© If the diagnostic code is not canceled out, it will be re-
ned by the ECT ECU and appear along with a new code

in event of future trouble.

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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INSPECT TERMINAL ECT VOLTAGE

1. Inspect the throttle position sensor system.

(a) Turn the ignition switch to ON. Do not start the engine,

(b) Connect a voltmeter to the DG terminal and boty
‘ground.

{c)_ While slowly depressing the accelerator pedal, check
that DG terminal voltage rises in sequence.

If the voltage is in proportion to the throttle opening angle
and does not change, there is a malfunction with the thr
tle position sensor or circuit

Termi
nal 

EC
T 

Volta
ge 

(V
)

(Close) Throttle valve opening angle (open) ena]

2. Inspect brake signal.

{a) Depress the accelerator pedal to where DG termina
indicates 8V.

{b) Depress the brake pedal and check the voltage read:
ing for DG terminal.

Brake pedal depressed ... OV
Brake pedal released ......8V

If not as indicated, there is a malfunction with either the
stop light switch or circuit.

3. Inspect each up shift position

(a) Warm up the engine.

Coolant temperature: 80°C (176°F)

(b) Turn the OD switch ON.

(c) Place the pattern select switch in ‘Normal’ and the
shift selector in “D" range.

(d)_During a road test (above 10 km/h or 6 mph) check
that voltage at the DG terminal is as indicated belowrome for each up-shift position.
Terminal ECT (V) Gear position

ist

2nd
2nd Lock-up
3rd
8rd Lock-up
oD
OD Lock-upNoas

ene
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(e) If voltage rises from OV to 7V in the sequence shown, the
control system is okay.

(f) The voltage could rise anywhere between OV — 8V 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 o} ion by a light shock or change
in engine rpm when st
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TROUBLESHOOTING
NOTE:
* If diagnostic code No. 42; 61, 62 or 63 occur, the overdrive indicator light will begin to blink immed

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. However, when driving in “D”” range, the transmission wil
ot 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) [+ Faulty speed sensor circuit

+ Faulty speed sensorfos No. 62, 68,64
Disconnect ECT ECU connector and No * Faulty solenoid oreut
there 11 ~ 189 between connector [LE euty solenoid
terminal 1, So, So — GND

|v

Try another ECT ECU
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Trouble No. 2. No shifting

Warm up engine
Coolant temp: 80°C (176°F)
ATE temp: 50 — 80°C (122 — 176°F)

(Output diagnostic code
(See page AT-8)

No indi

Connect a voltmeter to the DS
terminal and body.

Does DG terminal voltage vary with changes
in throttle opening?

Yes No

Diagnosis code
Proceed to trouble No. 1 (AT-12)

BR and
ov:

12:

Is voltage between ECT ECU terminals
‘GND as follows?
Brake pedal rel
Brake pedal depressed

ed

No__[Brake signal

faulty

Yes

© DG terminal wi

‘> Computer power sourse and earth faulty
‘+ Throttle position signal fauity

‘open or short

[Disconnect ECT ECU connector and road test.

[Does the transmission operate in the r
|gar when in the following ranges whi

No

D range «... Overdrive
2range ..... 3rd gear
Lange «... 1st gear

Yes

Continued on page AT-14

Transmission faulty
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Continued from page AT-13 t

Connect ECT ECU connector and |__o- 2 [+ Transmission fauty
while diving does DG terminal voltage + Solenoid faulty
tise from OV to 7V in sequence?

on sv
Proceed to trouble 4 (AT-16)

ov

o+3v FThere is 12V between ECT ECU

2 — GND when O range.
ves No i

is 12V between ECT ECU terminals
L.— GND when 0 range,

No Yes

+ Neutral start switch circuit |
————+] fauity

Neutral start switch faulty

{__________ Try another ECT ECU on
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Trouble No. 3. Shift point too high or too low

Warm up engi

Coolant temp: 80°C (176°F)
ATE temp: 50 ~ 80°C (122 ~ 176°F)

Output diagnostic
[See page AT-8)

Diagnosis code

code

No indicate

exminel and body.
Does OG terming

[Connect @ volimater to the DG

in throttle opening?
voltage vary with changes

Yes No

Proceed to trouble No. 1 (AT-12)

Te voltage between ECT ECU terminals
BR and GND as follows?

OV: Brake pedal released
12V: Brake pedal depressed

No ———___,
Brake signal faulty

Yes

‘© Computer power source and earth faulty
Throttle position signal faulty
DG terminal wire open or short

‘Check voltage between ECT ECU terminals
PWR and GND,

Power Pattern:
Normal Pattern:

OK. Faulty ECT ECU
Faulty transmission

12
Now Faulty pattern select switch system
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Trouble No. 4 —_No up-shift to overdrive (After warm-up)

Road test while shifting manually with ECT ECU
connector pulled out. Is there overdrive up-shift in D }-N° =| Faulty transmission
range when shifting from L to 2 to D?

Yes

‘Connect ECT ECU connector, and 0 7,[ © Feulty transmission

while driving does DG terminal voltage | “Ls_Fautty solenoid
rise from OV to 7V in sequence?

o> BV ov

= 3V,| There is 12V between ECT ECU terminals

2 and GND when D range.
Yes No

1
There is 12V between ECT ECU
terminals Land GND when D range.

No ia

+” Faulty neutral start switch circuit
+ Faulty neutral start switch

+] Try another ECT ECU -}———

Is voltage between terminals ODz and GND as
follows? No

Faulty OD switch
harness

(coolant temp. above 70°C or 158°F)

OD switch turn ON: 12V (Aisin) or 6V (Denso) “| + Faulty 0D switch
OD switch turn OFF: _OV * OD off light open

Yes

(Check OD cutout signal)

Is voltage between terminals OD and GND as follows?
Approx. SV (Denso) or 12V (Aisin) Yes

No
(Check OD cutout signal)

is voltage between ECU terminals
0D: and GND normal with the cruise
control computer connector pulled out?

Try another ECT ECU

Faulty cruise control computer

Faulty engine ECU
(Short circuit in ECT wire harness
or EFI water ter )
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Trouble No. 5 No lock-up (After warm-up)

Warm up engine

Coolant temp: 80°C (176°F)
ATE temp: 60 — 80°C (122 ~ 176°F)

Output

Read diagnostic code (See page AT-8)
diagnostic code

Proceed to trouble No. 1 (AT-12)
No indicated

Road test
Connect a voltmeter to DG terminal and body
‘round. Is there 7, 6 or 3V in the lock-up range
while driving?

Yes + No. 3 solenoid stuck
+ Faulty transmission
Faulty lock-up mechanism

No

's voltage between ECT ECU
BR and GND terminal as follows?

Brake pedal depressed: | 12V
Brake pedal released: OV

Yes
‘+ Faulty computer power source

and earth,
* Faulty throttle position signal

No

Faulty brake signal
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55S Payot) INSPECTION OF ELECTRIC CONTROL
095 @ COMPONENTS

2 | Soe 1, INSPECT VOLTAGE OF ECT COMPUTER CONNECTOR
a (a) Remove the glove box.

(b) Turn on the ignition switch.

(c)_ Measure the voltage at each terminal

‘Terminal Measuring condition Voltage (V)
DENSO type computer | __AISIN type computer

“Throtie valve fully closed 5 12

Ls = GND [Throttle vaive fully closed to fully open sw T2100

Throttle valve fully open ° =
Throtte valve fully closed 5 @

Ls — GND | Throttle valve fully closed to fully open| Bt Ovo 6 Tt Oto 12

Throttle valve fully open 5 2

Throttle valve fully closed 5 72
Ls — GND | Throttle valve fully closed to fully open| 5 to 0 to 5 to 0 to 5 12 to 0 to 12 to 0 to 12|

Throttle valve fully open 5 12

TDL _ eno | Tivatle valve ful closed ° =

Throtle valve opening above 15° 12 =

‘Standing stil Bord Word
SP: — GND

Engine running, vehicle moving 28 6

When brake pedal is depres =ar — enn [When broke pedal is depressed 2

‘When brake pedals not depressed ° =
2 ran =eno ae Bt 16
Except 2 range Ow? =

ran =Leno ae 91016

Except L range Oto? =
5: — GND = 12 =

So, S — GND = ° =

imp, below 65°C (149% =00: — eno | Leelnt temp. below 68°C (149°F) °

‘Coolant temp. above 75°C (167°F) 5 2
‘OD main switch turn ON 5 2

00: ~ GND
‘OD main switch tum OFF ° =

1G — GNO_| Standing stl 2 =
Standing sti or =Ps eno ng stil Sor 0
Engine running 4 =

PWR patter =PWA — GND pattern 12

Except PWR pattern O12 =
+8 — GND, = 12 =
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s,[s.[s,

2. INSPECT SOLENOID

(a) Disconnect the connector from the ECT ECU.

(b) Measure the resistance between S:, Sz, Ss and
ground.

STD: 11 — 150

{c) 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,

3. INSPECT NEUTRAL START SWITCH

(a) Shift the lever into the L or 2 range.

(b) Disconnect the connector near the starter motor.

(©) Check that there is continuity between L, 2 and
ground.

f 4, INSPECT THROTTLE POSITION SENSOR
| Using an ohmmeter, check the resistance between each| —ve terminal

| t—vra = Throw wave | Resistance (ka
rou Folly closed 3
& Ve= a 3=7

Fuly sed 0208
as Vas & Fully open 33-10

5. INSPECT BRAKE SIGNAL

Check that the brake light comes on when the brake pi
dal is doprossed.

6. INSPECT SPEED SENSOR NO.2

(a) Jack up the rear wheel on one side.

(b) Connect an ohmmeter between the connector and
ground.

(c)_ Spin the wheel and check that the meter needle
deflects from 09 to «9.
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aNALOG Tipe 7. INSPECT SPEED SENSOR NO.1 IN COMBINATION METER

{Analog Type)opm Goi (a) Remove the combination meter.
©, ©) Sera mtr tr nO

DIGITAL TYPES gi” (6) Revolve the meter shaft and check thatthe metre
= dle repeatedly deflects from 00 to =.

# femove the combination meter with connected wi
harness.

(b) Connect a voltmeter between terminals SP and GND,

(c) Turn the ignition switch ON.

(d)_ Revolve the meter shaft and check that the voltmeter
needle repeatedly defects from OV to 2V.

8. INSPECT PATTERN SELECTION SWITCH

Inspect that there is continuity between 2 and exch
terminal

24 Y) NOTE: As there ave diodes inside, be cru tees
probe polarity.

Terminal

NORM

ox PWR

9, INSPECT OD SWITCH

Inspect that there is continuity between 1 and 2

Terminal
3 1}
Position

on

OFF obo

10. INSPECT LOCK-UP MECHANISM

(2) Warm up the coolant and ATF.

(b) Connect a voltmeter to the DG terminal and boty
= ground.

{e) Select the normal pattern.

()_ Drive at around 50 km/h (31 mph) to where 7,5 or
V appears on the voltmeter {this the lock-up range)

/ {e) 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: this inspection, it can be determined whether
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.
(b) 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 o;,2{,t]nr |e
position | range | range | range| range | range

Gear Paw
position | OP | Sd | Ist | Lock

{b) Vehicle moves in reverse in “’R” range.

(c) Vehicle does not move in ““N” range,

(d) Parking paw! locks in “P*" range.

If not as specified, check the transmission.

NOTE: 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:

(o

Perform the test at normal operation fluid tem
perature (50 — 80°C or 122 — 176°F).
Do not continuously run this test longer than

5 seconds.

MEASURE STALL SPEED

(a)

(o)

)

(a)

te)

Chock the four wheels.

Mount an engine tachometer.

Fully apply the parking brake.

Step down strongly on the brake pedal with
your left foot.
Start the engine.

Shift into “D"" range. Step all the way down
on the accelerator pedal with your right foot.
Quickly read the highest engine rpm at this
time,

Stall speed: 2,100 + 150 rpm

(o) Perform the same test in “R’ range.

EVALUATION

(a) If the engine speed is the same for both ranges
but lower than specified value:

© Engine output is insufficient.

* Stator one-way clutch is not operating
properly.

NOTE: If more than 600 rpm below the specified
value, the torque converter could be at fault:

(b)_ If the stall speed in “D” range is higher than
specified:

* Line pressure too low

* Front clutch slipping

* One-way clutch No. 2 not operating
properly

* OD one-way clutch not operating propery.
(c) If the stall speed in “R” range is higher than

specified:

* Line pressure too low

© Rear clutch slipping

* Brake No. 3 slipping

* OD one-way clutch not operating properly

(a) If the stall speed in “R" and “OD” range is
higher than specified:

* Line pressure too low

© Improper fluid level

* 0D one-way clutch not operating propery
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TIME LAG TEST

Wthe 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 No. 3,

CAUTION:

la) Perform the test at normal operation fluid tem-
perature (50 — 80°C or 122 — 176°F).

1b) Be sure to allow a one minute interval between
tests,

(e) Make three measurements and take the aver-
age value,

MEASURE TIME LAG

la) Fully apply the parking brake.

[b) Start the engine.

Check idling speed (A/C OFF)

“'N'" range 650 rpm

(c)_ 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

(In same manner, measure the time lag fo
ar

Less than 1.5 secondsTime lag:

EVALUATION

(a)

(b)

It*"N"" + “D" time lag is longer than specified:

** Line pressure too low

‘* Front clutch worn

+ OD 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

* OD one-way clutch not operating properly

80°C
(76°F)
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HYDRAULIC TEST

1

fa)

)

PREPARATION

‘Warm up the transmission fluid.

Remove the transmission case test plug and
mount the hydraulic pressure gauge.

SST 09992-00093 Oil pressure gauge

‘caurior Perform the test at normal operating
fluid temperature (60 — 80°C or 122 — 176°).

2.

(

(oy

fe)

@

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
manipulating the accelerator pedal with the
right foot, measure the line pressures at the
engine speeds specified in table.

In the same manner, perform the test in “R"”
range.

Engine speed | Line pressure kg/cm? (psi, kPa)
‘pm

yrange, "Range
BT 4i
(63 — 58)

(363 — 402)

BT 8.7
(73 ~ 81)

(500 — 559)

tating

10.6 = 13.0
(951 — 188)

(1,040 — 1,275)

14.5 = 19.0
(203 ~ 270)

(1,402 — 1,863)
Stall

e lf the measured pressures are not up to speci
fied values, recheck the throttle cable adjust-
ment and perform a retest.

EVALUATION

(a)

tb)

o

(a

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 specified:

* Throttle cable out-of-adjustment

© Throttle valve defective

* Regulator valve defective
* Oil pump defective

+ OD clutch defective
If pressure is low in “D” range only:

© "D” range circuit fluid leakage

* Front clutch defective

If pressure is low in “R” range only:

* RM range circuit fluid leakage
‘* Rear clutch defective

* Brake No.3 defective

rn
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ROAD TEST

CAUTION: Perform the test at normal operating fluid temper-
ature (60 — 80°C or 122 — 176°F).

‘| ad] OD

)
‘Shock
Stippage

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:

(a) 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), oF if there is a 10 km/h (6 mph) difference be-
tween the set cruise contro! speed.

EVALUATION

(1) If there is no 1 -> 2 up-shift:

‘* No.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
1121,

© 3-00 shift valve is stuck

(4) If the shift point is defective:

* Throttle valve, 1-2 shift valve, 2-3 shift valve, 3-OD
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 OD up-shifts.

EVALUATION

If the shock is excessive:

* Line pressure is too high

'* Accumulator is defective

* Check ball is defective
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za
 
7» ©

Vibration

CGOde @@
A) 2nd) Bed
nda rt

Cf) @ -
Engine Braking

) ©©

{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, tie, to.
que converter, etc. or insufficient bending rigidity, ete.,in
the power train.

(d)_ While running in "D” range 2nd, 3rd gears and 00,
check to see that the possible kick-down vehicle speat
limits for 2 + 1, 3+ 1, 3» 2, OD + 3 and OD =
2 kick-downs conform to those indicated on the au.
tomatic shift diagram.

fe) Check for abnormal shock and slip at kick-down,

(f) White running in “D" range OD gear, shift to "2" and
“'L"" ranges and check the engine braking effect t
each 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 acceler
tor pedal held constant at specified point (throttle vale
‘opening 50 % and 100 %) and push in one of the pattern
selectors, check on the following points.

{a) At each of the above throttle openings, check to see
that 1 2 up-shift take place and also that the shi
points conform to those shown on the automatic shit
diagram.

NOTE: There is no OD and no lock-up in "2" range.

(b) While running in “2” range, 2nd gear, release the 2-
celerator pedal and check the engine braking effect,
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| ny; one | (ec) Check for 2 -> 1 down-shift and abnormal noise at ac-
| Acceleration ‘celeration and deceleration, and for shock at up-shift and
i ‘Abnormal down-shift.
| Noise

Deceleration

3. ““L"” RANGE TEST

5 (a) While running above 60 keh (50 mph inthe "0"iH) — Col) @ range, release your foot from the accelerator pedal
Only Down-Shift 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.

) o-e
No Upshift

{c)_ While running in ““L"" range, release the accelerator
pedal and check the engine braking effect.

[-
)

mo
zepo ©

Engine Braking

(d) Check for abnormal noise at acceleration and de:
celeration,

Acceleration

Ly
Deceleration

‘Abnormal Noise



\ ‘Throttle Valve Opening

Stippage

@ Lock
awl Acting

AUTOMATIC TRANSMISSION

4, R’’ RANGE TEST E
Shift into “R” range and, while starting at full throttle,
check for slipping.

“BP” RANGE TEST

St
shifting into “P'" range, relea:
check to see that the parking lock paw!
prevent the vehicle from moving.

functioning to
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OPERATING MECHANISM FOR EACH GEAR
1, TRANSMISSION SYSTEM

2 ss. Operrating

‘Shift ever | Ge
position | position 2 Teor] & 8: | B TOP] f° Ft Fi

Parking

R Reverse te
)

lo

N Neutral
1st

2nd

3rd lofolojo
jofo| |
} 

0
}

(00 ojo
}

jofo|
o|

ist

2 2nd

3rd lol
o

Ist

2nd ofolo
jolo oJololofofo

fojolo| ole ofojo
jojo

2. SOLENOID SYSTEM

* Down shift only in “L" range, 2nd gear — no up

Possible gear positions in accordance with solenoid oper

shift.

rating conditions.

AT-29

‘SOLENOID NO. 1 | SOLENOID NO. 2 | BOTH SOLENOIDS
NORMAL MALFUNCTIONING | MALFUNCTIONING | MALFUNCTIONING

‘Solenoid valve] Gear [Solenoid valve] Gear [Solenoid vaivel Gear [Solenoid vaive] Gear
range No.1 | No.2 [Position] No.1 | No.2 |Position} No.1 | No.2 Position] No.1 | No.2 [Position

ON | adon | orF | ast | x | GY) BS] on | x | at | x | x | 00

OFF 90,on | on | 2nd | x | on | ara | Qi) x | QB] x | x | oo
range

ore | on | 3a | x | on| aa | orf | x | on | x | x | oD

ore | orF| on | x | orF| oo | orf | x | oo | x | x | oD

T on | argon | ofr] ase | x | QM, Bg, fon] x | te | x | x | ae

| OFF ardon | on | 2nd | x | on} 3d | Qi) x | AY] x | x | ad

ore | on | 3rd | x | on] ad | ore] x | ad | x | x | aa

on | orr | tse | x | orf] ast | on | x | tse | x | x | ts
1" range

on | on | 2nd] x | on | 2nd | on | x | at | x | x | ts

1: No fait safe function X: Malfunctions
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AUTOMATIC SHIFT DIAGRAM

Thro vave iy open 11 Fly asd oh

ee

nome | a7=82 [92-105 [ias—14al 26-40\] 26-20 ]100- 109) 8606 | a2—07

(29-32) | (67-621 | 00) (2228) (40—r0)] (e128) | we 00 | 2620
2 range PWR 52-57 |105—114/152—161)[ 42—46 | 28-32 }] 146-155/101—109) 42-47

(5236 | (95-7 [on 100] 2629] (27-20 J for ~set| e328) | 209
7 wom | a7=sa Juva—12y) ~ TP foa=119) 4247
— PWR (29-32) | (70-78) — (63—68) | (26-29)

Tame | Non | a Ty sss
range | NOR - - rome)

‘Trai valve opting 6 th tah

Tockp ON Loakup OFF

tod [aaiey | 00 | and] ag (w) | OD

orange | norm |_| 50-80 | c0-s6 19-4 | 49-58
renge PWR (33-36) | (33-36) 7 (30-34) | (30-34)

ange | NORM a Z
ange | NORM | | - -

NORM |crane f norm fo fo PP

(a 6D ewich OFF

"0" ant "NORM Patra

g 100) :

&
g 4

2 20

a
E
Bs
= 15

*4y
Tao 3803808 05565

oie OUTPUT SHAFT pm

"19 2020 49 so G0 70 5 190 110 190 190
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range “PWR” pattern

g
z
& 35

3
S a5}
z
Say

E 35) it

Eis

e 2,000 3,000 4,000 5,000
sets 0 1) © 0 10 0 1D ny

2 5
Fa
6

3
$

E
2
Z

° 1,000 2,600 3,000 4,600 5000

frsto'ty 2 30 40 60 60 70 a ® 19 NO HO 190 149 150 19eo 2M 1 1 a

& 8
4

¥ 5
2
5S

2 as

2 25)
zis

:

° 1,000 2,000 3,000 “4,000 5,000

‘goer ratio x 80 90 100 110 120rae" p90 » @ 0 © 0 no sam
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115 mm (4.53 in.) ON-VEHICLE REPAIR

S5DIA | REMOVAL OF SOLENOID OR VALVE BODY

1, MAKE PLATE TO RETAIN ACCUMULATOR PISTONS
(0.26 in.)

ef A retainers helpful for holding accumulator pistons in the
Sam zomm | £8 ase during removal and installation of the valve body.(268:in.) in,(0.79 in.) | The plate may be made from aluminum or plastic.

2. CLEAN TRANSMISSION EXTERIOR

To help prevent contamination, clean the exter
transmission.

=
Tri

m
(0

.5
9

 in
.
)

OF of the

3. DRAIN TRANSMISSION FLUID

Remove the drain plug and drain fluid into a suitable con.
tainer.

REMOVE OIL PAN, FILLER TUBE AND GASKET

CAUTION: | Some fiuid 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.

5. 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.

oe (4) avons

6. DISCONNECT TWO CONNECTORS FROM SOLENOID

(a) Disconnect the solenoid wire from clamp.

(b) Disconnect the two connectors.
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7. WHEN REPLACING SOLENOID

(a) For the No. 3 solenoid,

(1) Remove the two bolts.

(2) Remove the solenoi

4 (b) For the No. 1 and 2 solenoids,

(1) Remove the three bolts.

(2) Remove the solenoid with gasket.

NOTE: Be careful not to remove the two valve springs.

8. REMOVE OIL STRAINER

Remove the six bolts, and the oil strainer,

CAUTION: Be careful as some oil will come out with the
oil strainer.

9. REMOVE VALVE BODY

{a) Remove the fifteen bolts.

'30_30 sos

{b) Remove the B: and C2 accumulator piston springs.
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(c) Lower vaive body slightly, and install the accumula:
tor piston retaining plate. Hold in place with two pan
bolts, finger tight.

{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.

REMOVE ACCUMULATOR RETAINING PLATE

Remove the two pan bolts, and slide out the pl

INSTALL VALVE BODY

(a) Align the manual valve lever with the manual valve,

{b) Install the Bz and C2 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.-Ib, 5.4 N-m)

6. WHEN REPLACING SOLENOID

(a) For the No. 3 solenoid,

* Install the solenoid into the bore.

* Tighten the two bolts.

Torque: 56 kg-cm (48 in.-Ib, 5.4 Nem)

(b) For the No. 1 and 2 solenoids,

‘© Make sure that the two valve spring are installed
correctly.

* Install the solenoid over the gasket and install the
center of the bolt.

© Tighten the three bolts.

Torque: 100 kg-cm (7 ft-lb, 10 Nem)

7. CONNECT TWO CONNECTORS TO EACH SOLENOID

(a) Connect the two connectors to each solenoid.

(b) Clamp the solenoid wire.
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8. INSTALL FOUR OIL TUBES

Press the tubes by hand into the positions indicated in nu:
merical order shown.

CAUTION: Make sure that the oll tubes or the two mag:
nets do not interfere with the

9. INSTALL PAN WITH NEW GASKET

Be sure the pan is clean and the two magnets are in place,

CAUTION: Do not use gasket seal

Tighten the bolts evenly.

Torque: 45 kg-em (39 in.-lb, 4.4 N-m)

10. INSTALL DRAIN PLUG

Torque the drain plug.

Torque: 205 kg-cm (15 ftlb, 20 N-m)

/ aro

11. FILL TRANSMISSION WITH ATF

‘Add only about four quarts of ATF.

CAUTION: Do not overfill

Fluid type: ATF DEXRON® II

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
| Pull ighthy. (Width: 4 ram)

0.8 - 1.5mm
fubber Boot (0.081 — 0,089 in.) Outer

Cable

3. REMOVE VALVE BODY (See page AT-32)

4, 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.

2. INSTALL VALVE BODY (See page AT-34)

3. IF THROTTLE CABLE IS NEW, PAINT MARK ON INNER.
CABLE

NOTE: New cables do not have a cable stopper installed.

Therefore, to make adjustment 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.

4. CONNECT THROTTLE CABLE

(a) Connect the cable to the throttle linkage,

(b) Connect the cable housing to the bracket on the valve
cover.

5. ADJUST THROTTLE CABLE (See page AT-5)

6. INSTALL AIR CLEANER

7. TEST DRIVE VEHICLE

REMOVAL OF PARKING LOCK PAWL

1, REMOVE VALVE BODY (See page AT-32)

2, REMOVE PARKING LOCK PAWL BRACKET

Remove the two bolts and the bracket
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3. REMOVE SPRING FROM PARKING PAWL PIVOT PIN

4. REMOVE PARKING PAWL PIVOT PIN AND PARKING
LOCK PAWL

INSTALLATION OF PARKING LOCK PAWL

1, INSTALL PARKING LOCK PAWL AND PARKING PAWL
PIVOT PIN

2. INSTALL PIVOT SPRING

3. INSTALL PARKING LOCK PAWL BRACKET

(a) Push lock rod fully forward.

(b) Install two bolts finger tight.

(c) Check that the parking lock paw! operates
smoothly.

(d) Torque the bolts.

Torque: 75 kg-cm (65 in.b, 7.4 N-m)

owen] 4, INSTALL VALVE BODY (See page AT-34)

REMOVAL OF EXTENSION HOUSING

1, RAISE VEHICLE AND POSITION PAN TO CATCH ANY
FLUID THAT MAY DRIP

2. REMOVE PROPELLER SHAFT

3. JACK UP TRANSMISSION SLIGHTLY

Securely support the transmission on a transmission jack

Lift the transmission slightly to remove weight from the
rear support member.

4. DISCONNECT SPEEDOMETER CABLE

Loosen the serrated collar with pliers. Do not lose the
felt dust protector and washer.

5. REMOVE SPEEDOMETER DRIVEN GEAR

Remove one bolt and locking tab. Pry out the speedome:
ter driven gear with a screwdriver.

6. REMOVE SPEED SENSOR
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7. REMOVE REAR SUPPORT MEMBER

(a) Remove the ground strap and the rubber exhaust
hanger,

(b) Remove the eight bolts and support.

8. 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.

9. CLEAN AND INSPECT COMPONENTS

(a) 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)

1. INSTALL NEW GASKET AND EXTENSION HOUSING ON
TRANSMISSION

Install the six bolts finger tight, then torque them.

NOTE: The two lower bolts are shorter.

345 kg-cm (25 ft-lb, 34 Nem)
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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

3. INSTALL PROPELLER SHAFT

4. 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.

6. CONNECT SPEEDOMETER CABLE

Place the felt dust protector and washer on the end of the
cable. Tighten the collar with pliers.

7. 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 “Prange,
‘Add fluid as necessary.

CAUTION: Do not overfill.

Fluid type: ATF DEXRON® IL

REMOVAL OF ROTOR SENSOR

1. REMOVE EXTENSION HOUSING (See page AT-38)

2. REMOVE SPEEDOMETER DRIVE GEAR

{a) Using snap ring pliers, remove the snap ring.

{b) Slide off the speedometer geat

{c) Remove the lock ball

3. REMOVE ROTOR SENSOR FROM OUTPUT SHAFT
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INSTALLATION OF ROTOR SENSOR

1, INSTALL ROTOR SENSOR ON OUTPUT SHAFT

(a) Make sure that the key is installed in the groove.

(b) Install the rotor sensor on the shaft.

2. INSTALL SPEEDOMETER DRIVE GEAR

(a) Slide the lock ball and the speedometer gear on the
shaft,

(b) Using snap ring pliers, install the outer snap ring.

3. 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

2. REMOVE PROPELLER SHAFT

3. REMOVE REAR DUST SEAL AND OIL SEAL

CAUTION: Clean the rear extension housing befor
removing the seal.

Using SST, remove the two seals.

SST 09308-10010

4, 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.

SST 09325-20010

5. INSTALL PROPELLER SHAFT

6. 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® IT

CAUTION: Do not overfil.
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1

REMOVAL OF TRANSMISSION

DISCONNECT BATTERY CABLE FROM NEGATIVE
TERMINAL

DRAIN COOLANT

Open the radiator drain cock and drain coolant into a suite
ble container.

DISCONNECT UPPER RADIATOR HOSE

DISCONNECT AIR INTAKE CONNECTOR |

DISCONNECT TRANSMISSION THROTTLE CABLE

{a} Loosen the adjusting nuts, and disconnect the cable
housing from the bracket.

(b) 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 start,

REMOVE INTERMEDIATE PROPELLER SHAFT TOGETHER
CENTER BEARING

(a) Disconnect the propeller shaft from the intermediate
shaft.

{b) Remove the center bearing.

(c)_ Remove the intermediate shaft.

DISCONNECT EXHAUST PIPE FROM TAIL PIPE

(a) Disconnect the pipe at the rear side of the converter

(b) Remove the two rubber hangers.

{c)_ Remove the pipe clamp from the transmission case.
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10. DISCONNECT TWO OIL COOLER LINES

(a) Remove the oil cooler pipe clamp from the transmis-
sion case.

(b) Disconnect the two oll cooler pipes from the trans-

11, DISCONNECT MANUAL SHIFT LINKAGE

Disconnect the shift linkage at the rear connection.

12, DISCONNECT SPEEDOMETER CABLE

13. REMOVE EXHAUST PIPE BRACKET AND CONVERTER
COVER BOTH STIFFENER PLATES FROM TRANSMISSION
HOUSING AND CYLINDER BLOCK

14, REMOVE POWER STEERING GEAR HOUSING

(a) Remove the sliding yoke from gear housing.

(b) Disconnect both tie rod ends with SST.

SST 09611-22012

{c} 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.

15. JACK UP TRANSMISSION SLIGHTLY

Ifa 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.

7.

18.

19.

20.

21.

22.

23.

24,

28,

REMOVE REAR SUPPORT MEMBER

(a) Remove the ground cable.

(b) Install a wooden block between cowl panel and
cylinder head rear end to prevent damage to the heatt,
hose.

(c)_ Remove the eight bolts, and remove the rear suppot
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 converter bot
holes,

If necessary, a guide pin can be made by cutting off the
head of a bolt.

REMOVE TRANSMISSION HOUSING MOUNTING BOLTS

(a) 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 nev
tral start switch cable. Keep the oil pan positioned
downward.

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

6, 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.

uW,

12,

REMOVE CONVERTER HOUSING

(a) Remove the two 12-mm bolts and four 10-mm bots

(b) Hold the input shaft while removing the convent
housing.

REMOVE EXTENSION HOUSING AND GASKET

REMOVE SPEEDOMETER DRIVE GEAR

(a) Remove the snap ring.

tb) Remove the drive gear and the stee! ball

REMOVE SENSOR ROTOR, KEY AND SNAP RING FROM,
OUTPUT SHAFT

REMOVE PAN AND GASKET

(a) Remove 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

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.

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

(a) Remove the fifteen bolts.

{b) Remove the Bz and Cz accumulator piston springs.

{c) Disconnect the throttle cable from the cam and re-
move the valve body.

17. REMOVE THROTTLE CABLE AND RETAINER

Using a 10-mm socket, push the plastic throttle cable re-
F out of the transmission case.
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18.

19.

20.

21,

22.

23.

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-pressue
compressed air (1 kg/cm?, 14 psi or 98 kPa, max.), pop
each piston into the rag. Force air into the holes shown,
and remove the pistons and springs.

REMOVE PARKING LOCK ROD

REMOVE SPRING, PIVOT PIN AND PARKING LOCK PAWL

IF NECESSARY, REMOVE MANUAL LEVER SHAFT

(a) Using a hammer and screwdriver, pry and shift the
cola

(b) Using a hammer and punch, drive out the pin,

(c} Slide the shaft out case and remove the detent plate

PLACE TRANSMISSION CASE ON CYLINDER

Place the transmission on a cylindrical stand for more eff-
cient work.

CAUTION: Place shop rags between the case and stand
to avoid damaging the case.

MEASURE DISTANCE BETWEEN TOP OF CASE AND
CLUTCH DRUM.

Set SST on the case as shown in the figure.
‘SST 09350-20013 (09370-12010)
Make a note of the finding for reassembly.
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24. 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-
sembly.

25. 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.

26. MEASURE DISTANCE BETWEEN TOP OF CASE AND
CLUTCH DRUM

Set SST on the case as shown in the figure.

‘SST 09350-20013 (09370-12010)

Make a note of the finding for reassembly.

27. REMOVE FRONT CLUTCH AND BEARINGS

Grasp the shaft and pull out the front clutch assembly.

Watch for the bearings and races on both sides of the as-
sembly.

28, REMOVE REAR CLUTCH

Grasp the clutch hub and pull it out from the case.
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28.

30.

31

32.

33.

REMOVE CENTER SUPPORT BOLTS.
Remove the two center support bolts.

NOTE: After removing one bolt, the other one will be
loose.

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,

REMOVE REACTION PLATE RETAINING RING

Using a long screwdriver, compress the snap ring and it
it above the groove with a wire hook.

REMOVE REAR PARTS GROUP

Grasp the intermediate shaft and pull out the rear pars
group.

If the brake apply tube and rear thrust bearing and races
do not come out with the assembly, remove them from the
case.

Watch for the bearing and race in the transmission case

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.



AUTOMATIC TRANSMISSION Component Groups

COMPONENT GROUP DISASSEMBLY, INSPECTION AND
ASSEMBLY

The instructions here are organized so that you
work on only one component group at a tim
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
ftom 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, comple the inspection,
repair, assembly before proceeding to the next com-
ponent group. If a compor ;nnot be as-t group
sembled because parts are being ordered, be sure

to keep all parts of that group ‘a separate con-

proceeding with disassembly, inspec-
tion, repair and assembly of other component
groups,

2. Cleaning solvent used should be the recom-
mended ATF or kerosene.

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.

If a worn bushing is to be replaced, the
replacement must be made with the subas-

sembly containing that bushing.

Check thrust bearings and races for wear or
damage. Replace if necessary.

Use petroleum jelly to keep parts in place.
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Oil Pump

Pump Body Drive Gear Pump Cover

@ou1seat Driven Gear it Seat Ring

© Noneusable part

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.

2. CHECK TIP CLEARANCE OF BOTH GEARS

Measure between the gear teeth and the cresent-shaped
part of the pump body.
‘Standard tip clearancs 0.11 — 0.14 mm

{0.0043 — 0.0056 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.

3. 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.

4. INSPECT FRONT OIL SEAL

Check for wear, damage or cracks.

5. IF NECESSARY, REPLACE FRONT OIL SEAL

{a} Pry off the oil seal with a screwdri

(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.

‘SST 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.

2. LOOSELY INSTALL PUMP COVER

Align the bolt holes and drop the pump cover into place.
Install the six bolts with wave washers finger tight.

3. ALIGN PUMP AND PUMP COVER

Install the SST around the pump and cover.
Tighten SST to align the pump and cover.

SST 09350-20013 (09363-20010)

4. TIGHTEN SIX PUMP COVER BOLTS

Torque: 75 kg-cm (65 in-tb, 7.4 N-m)

5. INSTALL TWO OIL 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.

6. INSTALL NEW O-RING ON PUMP COVER

‘Make sure a new O-ring is not twisted and is fully seated
in the groove.

7. CHECK PUMP DRIVE GEAR ROTATION

Tum 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

‘Snap Ring

Soring Retainer
Plate Dise ‘0D Clutch Hub

Cushion Plate

One-way Clutch

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.

{b) 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

Note the position of the race.
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4.

10.

uM.

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 the
piston. (if the piston does not come out completely,
use needle-nose pliers to remove it.)

(c) Remove the overdrive clutch from the oll 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.

INSPECTION OF OVERDRIVE INPUT SHAFT AND
CLUTCH

1, INSPECT CLUTCH PISTON

(a) Check that check ball is free by shaking the piston.

(b) Check that the valve does not leak by applying low-

pressure compressed air.

2. INSPECT DISC, PLATE AND FLANGE

Check that the sliding surface of disc is not worn or burnt.

If the dise is worn or burnt, replace disc.

‘Then check that the sliding surfaces of plate and flange
are not worn or burnt.

Hf necessary, replace them.

NOTE: Do not allow the discs to dry out.
Prepare new discs by soaking them at least two hours in
ATE.

ASSEMBLY OF OVERDRIVE INPUT SHAFT AND
CLUTCH

(See page AT-55)

1, INSTALL FOUR PLUGS.

2, INSTALL THRUST WASHER AND BEARING

{a) Coat parts with petroleum jelly to hold them in place.

(b) Slide bearing and then thrust washer facing lip
outward,

3. ASSEMBLE ONE-WAY CLUTCH

{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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‘Cushion
Plate

4, INSTALL THRUST WASHER AND ONE-WAY CLUTCH

(a) Install the thrust washer, facing the grooves upward

(b) Install the one-way clutch in correct direction.

(c) Install the thrust washer. |

(a) Install the snap ring.

NOTE: 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 S&T
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)

(b) Install the snap ring with a screwdriver.

INSTALL CUSHION PLATE, PLATE, DISC AND FLANGE
WITHOUT ASSEMBLING THINNER SNAP RING

{a) Do not assemble the thinner snap ring yet.

(b) Using low-pressure compressed air, blow all excess
ATE from the disc.

CAUTION: High-pressure air will damage the disc.

Install in order: Cushion plate-plate-dise-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.)

lf the stroke exceeds limit, the clutch pack is probably worn,
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.

uu.

12,

13,

14,

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.

INSTALL HUB AND OUTER SNAP RING

Check that the ends of the snap ring are not aligned with
one of the cutouts.

ASSEMBLE OVERDRIVE CLUTCH DRUM AND OVERDRIVE
PLANETARY GEAR

‘Mesh the hub with the disc, twi
required.

ing and jiggling the hub

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.

KEEP THRUST WASHER, THRUST BEARINGS AND RACE
TOGETHER |



AT-60__ AUTOMATIC TRANSMISSION — Component Groups (Ovérdrive Case and Brake}

Overdrive Case and Brake

‘Snap Ring |
Clutch Flange Cushion Plate

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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4, REMOVE RING GEAR AND THRUST WASHER

5. REMOVE THRUST BEARING AND RACES FROM
OVERDRIVE CASE

Note the position of the races.

6. REMOVE SNAP RING, SPRING RETAINER AND RETURN
‘SPRINGS

7. 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, lif out with needle-nose

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
ATE.
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Flange

Piste —|

Cushion Plate

Dise

ASSEMBLY 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. Hock
both ends by hand.

2. INSTALL NEW O-RING ON PISTON

3. INSTALL BRAKE PISTON IN OVERDRIVE CASE

Install the piston with cup side up, being careful not to
damage the O-rings.

4. 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.

5. INSTALL THRUST BEARING AND RACES TO RING GEAR
AND SET RING GEAR IN OVERDRIVE CASE

NOTE: Make sure that the races are installed in correct
dire

6. 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-
dise-plate-disc-plate-disc-flange (flat side down)

7. INSTALL SNAP RING

Check that the ends of the snap ring are not aligned with
one of the cutouts.

8. MEASURE BRAKE CLEARANCE

Measure the distance between the snap ring and flange,

Standard clearance: 0.40 — 1.38 mm
(0.0187 — 0.084:

9. KEEP THRUST WASHER FOR ASSEMBLY

The thrust washer left over will be installed later, as the
transmission is assembled,



AUTOMATIC TRANSMISSION — Component Groups (Front Clutch}

Front Clutch

AT-63

Front Clutch Drum Piston
Piston Return Spring

Spring Retainer

Thinner Snap Ring

Race

Front Clutch Hub

DISASSEMBLY OF FRONT CLUTCH

SIDES OF CLUTCH

Note 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.

1.

10.

u.

12.

INSPECTION OF FRONT CLUTCH

REMOVE THRUST BEARING AND RACES

Note the position of the races.

REMOVE DISC

REMOVE THINNER SNAP RING

REMOVE REMAINING CLUTCH PLATES AND DIScs

COMPRESS PISTON RETURN SPRINGS AND REMOVE
‘SNAP RING

Place SST on the sy
ith a shop press.

Remove the snap ring with a screwdriver.

SST 09350-20013 (09369-20040)

retainer and compress the springs

REMOVE SPRING RETAINER AND EIGHTEEN SPRINGS

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.)

(c) Remove the front clutch from the overdrive case.

REMOVE O-RINGS FROM PISTON

INSPECT FRONT CLUTCH PISTON

(a) Check that the check ball is free by shaking the piston,

1) Check thet valve does not leak by applying fw
pressure compressed air.
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Cutout
Portion

2. INSPECT DISC, PALTE AND FLANGE

Check that the sliding surface of disc is not worn or burnt.

Hf 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
ATE.

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.

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 SST on the spring retainer, and compress the
springs with a shop press,

‘SST 09350-20013 (09369-20040)

(b) Install the snap ring with a screwdriver.

5. INSTALL DISCS AND PLATES WITHOUT ASSEMBLING
THINNER SNAP RING

(a) Do not assemble the thinner snap ring yet.

(b) Using low-pressure compressed air, blow all excess
ATE 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-dise-plate (no
snap ring)-dise

6. CHECK PISTON STROKE OF FRONT CLUTCH

(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
(0.0551 — 0.0882 in.)

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 not

yned with one of the cutouts.

8. INSTALL DISC

9. INSTALL INNER THRUST BEARING AND RACES

IMPORTANT: Coat parts with petroleum jelly to hold them

plac
Install the inner race, needle bearing and outer race. Press
them into pla

NOTE: Face the lip of race toward the front of the clutch
body.

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
races, and keep them together until assembly.

12. KEEP THRUST BEARINGS AND RACES TOGETHER

ing and
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Rear Clutch

Snap Ring
Flange ‘Snap Ring Rear Clutch Drum

‘Spring Retainer

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.

SST 09350-20013

4. REMOVE SPRING RETAINER, SNAP RING AND EIGHTEEN
RETURN SPRINGS

5. ASSEMBLE REAR CLUTCH ON CENTER SUPPORT AND
BLOW OUT PISTON

(a) 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
to remove it.)

{c) 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

(a) Check that check ball is free by shaking each piston.

(b) Check that the valve is not leaking by applying low-
pressure compressed air.
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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 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
ATE.

ASSEMBLY OF REAR CLUTCH

(See page AT-67)

1. INSTALL NEW O-RINGS ON PISTON

2. 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.

3. INSTALL EIGHTEEN PISTON RETURN SPRINGS AND SET
RETAINER WITH SNAP RING IN PLACE

4. COMPRESS RETURN SPRINGS AND INSTALL SNAP RING
IN GROOVE

(a) Place SST on the spring retainer, and compress the
springs on shop press.

‘SST 09350-20013 (09369-20040)

(b) Install the snap ring with snap ring pliers.

5. INSTALL DISCS, PLATES AND FLANGE

blow all excess ATFUsing low-pressure compressed ai
from discs.

CAUTION: High-pressure air will damage the discs.
Install in order: Plate-disc-plate-disc-plate-disc-flange (fat
‘end down)

6. INSTALL SNAP RING

Check that the snap ring ends are not aligned with one of
the cutouts.

7, 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 — 8 kg/cm?, 57 — 114 psi or 392 —
‘785 kPa) as shown.

Standard piston stroke: 0.90 — 1.75 mm
(0.0354 — 0.0689 in.)

Hf 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

Sap RinFlange oi
ise

& Non-eusable part

Plate

‘Snap Ring Center Support
Spring Retainer

Piston Return Spring

@Retainer One-way Clutch

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)
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10.

n.

12.

13.

14,

COMPRESS PISTON RETURN SPRINGS AND REMOVE
SNAP RING

Place SST 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 SST 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 TWENTY SPRINGS

REMOVE NO. 2 BRAKE PISTON

Blow compressed air through the center support cil hole
to remove the No. 2 brake piston.

If the piston does not pop out, lift it out with needle-nose
pliers.

REMOVE NO. 2 BRAKE PISTON O-RINGS
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18. 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
clockwis:

If the one-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.

(c) Remove the one-way clutch.

(a) Install the one-
the spring cat

fay clutch into the brake hub, facing
‘toward the front.
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{e) Hold the brake hub in a vise with soft jaws, and
ten the ears with a chisel.

(f) 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 bur
If the disc is worn or burnt, replace all discs.

If necessary, repla

NOTE: Do not allow the discs to dry out.
Prepare new discs by soaking them at least two hours in A

ASSEMBLY OF CENTER SUPPORT ASSEMBLYBeet (See page AT-69)
m 1. INSTALL TWO OIL SEAL RINGS AND ONE-WAY CLU

ASSEMBLY ON SUN GEAR

2. INSTALL THREE OIL SEAL RINGS ON CENTER SUPPO!
Spread the rings apart and slip them into the groove. _Hook both ends by hand.

3. INSTALL NEW O-RINGS ON PISTON

4. INSTALL NO. 1 BRAKE PISTON IN CENTER SUPPORT
Press the No. 1 brake piston into the center support withthe cup side up, being careful not to damage the O-rings,
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5. INSTALL TWELVE PISTON RETURN SPRINGS AND SET
RETAINER WITH SNAP RING IN PLACE

6. 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 09360-20013 (09369-20040)

(b) Install the snap ring using a screwdriver.

7. INSTALL NEW O-RINGS ON PISTON AND CENTER
‘SUPPORT

8. 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.

9. INSTALL TWENTY PISTON RETURN SPRINGS AND SET
RETAINER WITH SNAP RING IN PLACE

10. 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 09360-20013 (09369-20040)

(b) Install the snap ring with a screwdriver.

11, TURN CENTER SUPPORT OVER AND INSTALL NO. 1
BRAKE PISTON PLATE, DISC AND FLANGE

Using the low-pressure compressed 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}

12. INSTALL SNAP RING IN CENTER SUPPORT

Check that snap ring ends are not aligned with one of the
cutouts.

13, CHECK PISTON STROKE OF NO. 1 BRAKE

With a dial indicator, measure the stroke applying and
releasing the compressed air (4 — 8 kg/em?, 57 — 114
psi or 392 — 785 kPa) as shown.

Standard piston stroke: 0.80 — 1.73 mm
(0.0315 — 0.0681 in.)

If the stroke exceeds the limit, the clutch pack is probably
worn. If the stroke is less than the limit, parts may be mis-
assembled or there may be excess ATF on the discs.
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14, TURN CENTER SUPPORT OVER AND INSTALL NO. 2
BRAKE PLATES, DISCS AND FLANGE

Using the low-pressure compressed air, blow all excess ATF
from the discs.

CAUTION: High-pressure air will damage the disc.

Install in order: Plate-dise-plate-
side down)

-plate-disc-flange (fat

15. INSTALL SNAP RING IN CENTER SUPPORT

Check that the snap ring ends are not aligned with one of
the cutouts.

16. CHECK PISTON STROKE OF NO. 2 BRAKE

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: 1.01 — 2.25 mm
{0.0398 — 0.0886 in.)

If the stroke exceeds the limit, the clutch pack is probably
worn. If the stroke is less than the limit, parts may be mis-
assembled or there may be excess ATF on the discs.

17. ASSEMBLE CENTER SUPPORT AND SUN GEAR SHAFT

(a) Align the brake No. 2 disc flukes.

(b) 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

Nylon Washer
Front Planetary Gear

Rear Planetary Gear
Set Ring

Ring Gear
Steel Washer

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.

2. REMOVE THRUST WASHER FROM PLANETARY GEARS

NOTE: The thrust washer may have stuck to the inside
of the planetary gear case.

3. REMOVE BRAKE DISCS AND PLATES FROM PLANETARY
GEARS.

4, REMOVE REACTION PLATE FROM PLANETARY GEARS
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5. REMOVE SNAP RING AND ONE-WAY CLUTCH FROM,
PLANETARY GEARS.

6. REMOVE NYLON THRUST WASHER FROM PLANETARY,
GEARS

7. REMOVE APPLY TUBE AND CLUTCH PRESSURE PLATE

8. COMPRESS SHAFT SNAP RING AND REMOVE FRONT
PLANETARY RING GEAR

While pulling up the ring gear, compress the snap ring wit
snap ring pliers and pull out the ring gear by hand.

9. REMOVE INTERMEDIATE SHAFT, RING GEAR AND
PLANETARY GEAR FROM OUTPUT SHAFT ASSEMBLY

10. REMOVE THRUST BEARING AND RACES FROM OUTPUT
‘SHAFT ASSEMBLY

Note the position of the races.

11, REMOVE THREE OIL SEAL RINGS FROM OUTPUT SHAFT

12. REMOVE STEEL THRUST WASHER AND REAR PINION
GEARS FROM INTERMEDIATE SHAFT ASSEMBLY

13. REMOVE RACE AND THRUST BEARING FROM.
INTERMEDIATE SHAFT

Note the position of the race.



AUTOMATIC TRANSMISSION — Component Groups (Planetary Gear Output Shaft) __AT-77

14, INVERT INTERMEDIATE SHAFT AND REMOVE SET RING

15, REMOVE REAR PLANETARY RING GEAR AND BEARING
RACE FROM INTERMEDIATE SHAFT

Note 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 dise is worn or burnt, replace all discs.
‘Then check 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
ATE,

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.

2, INSTALL SET RING ON INTERMEDIATE SHAFT

Push down and wind the set ring into place. Check to make
sure it is secure.

3. TURN OVER INTERMEDIATE SHAFT AND INSTALL
‘THRUST BEARING AND RACE

Make sure the flat side of the race is against the bearing.

4, 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
‘openings on the plate.



AT-78__ AUTOMATIC TRANSMISSION — Component Groups (Planetary Gear Output Shaft)

10.

cor

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
OUTPUT 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 between
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 slot) _
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.
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14, TEMPORARILY INSTALL REACTION PLATE ON
PLANETARY

Insert the plat

16. 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.

to place for testing of the one-way clutch.

16. REMOVE REACTION PLATE

17. 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.

18. INSTALL FRONT PLANETARY GEAR ASSEMBLY TO
INTERMEDIATE SHAFT

19, INSTALL PRESSURE PLATE

Install the pressure plate, facing the flat surface toward
the intermediate shaft.

20. INSTALL NO. 3 BRAKE CLUTCH PACK

Using low-pressure compressed air, blow all excess ATF
from discs.

CAUTION: High-pressur

Install in order: Disc-plate-
plate-dise

will damage the discs.

jisc-plate-disc-plate-disc-

21. KEEP INNER RACE, APPLY TUBE, THRUST BEARING AND.
RACE TOGETHER.
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Transmission Case and Rear Brake
Pistons

‘Transmission Case

Piston Return Sleeve Inner Piston
Spring

‘Snap Ring

No. 3 Brake
‘Outer Piston

‘Spring
Retainer

@ Nonreusabie part

DISASSEMBLY OF TRANSMISSION CASE AND
REAR BRAKE PISTONS

1. COMPRESS RETURN SPRINGS AND REMOVE SPRING
RETAINER SNAP RING

(a) Install the SST. Gradually and evenly tighten the bol
to compress the springs, being careful not to damage
the transmission case with SST.

SST 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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3. REMOVE OUTER PISTON AND REACTION SLEEVE WITH
COMPRESSED AIR

(a) Remove the adapter.

(b) 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

(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 SST.

‘SST 09350-20013 (09361-30011)
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ASSEMBLY OF TRANSMISSION CASE AND REAR
BRAKE PISTONS
(See page AT-80)

1, INSTALL NEW O-RINGS ON REACTION SLEEVE AND
PISTONS

‘The thinner O-ring goes on the out

2. INSTALL INNER AND OUTER PISTONS IN REACTION
SLEEVE

{a) Push the inner piston into the cupped side of the resc:
tion sleeve,

(b) Push the outer piston onto the other side of the reac
tion sleeve,

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 its bore in the
case.

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
INSTALLATION OF SNAP RING

CAUTION: Do not overtighten the bolt and bend the
spring retainer.

(a) Carefully position the spring compressor on the spring
retainer,

(b) Gradually and evenly tighten the bolt to compress the
springs, being careful not to damage the transmission
case with SST.

SST 09350-20013 (09369-20040)

7. INSTALL SNAP RING

{a) Push the ring into place with your fingers. Visualy
check to make sure itis fully seated and centered by
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 Valve

Detent Spring

4 Non-reusable part anes

(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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4 ‘TURN ASSEMBLY OVER AND REMOVE SET BOLTS

FROM LOWER VALVE BODY

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

WATCH FOR STEEL BALLS, RETAINERS AND PINS
VALVE BODY
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Ive Body) AT-85

4 Non-reusa

Pressure Relief Valve U
FT a2coer by-pass votecha I Lote oat

Solenoid No. 3 1 Low coast Modulator Valve
Waster

3 <6

Solenoid No. 1 and No, 2

H Intermediate Modulator Valve

Poor Ff G— cooler Return Check Ball

w CLT toate

| \ seme 4
part

DISASSEMBLY OF LOWER VALVE BODY

1. REMOVE LOWER VALVE BODY PLATE AND
GASKETS

2, REMOVE DAMPING CHECK BALL, COOLER RETURN
CHECK BALL, COOLER BY-PASS VALVE AND SPRINGS
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3. TURN ASSEMBLY 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 stee! 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

(a) Remove the bolt.

(b) Remove the solenoid from the bore.

REMOVE NO. 1 AND NO. 2 SOLENOID

(a) Remove the three bolts, the solenoid and gasket,

{b) Remove the two springs from the bore.
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7. REMOVE LOW COAST MODULATOR VALVE AND
INTERMEDIATE MODULATOR VALVE

8. REMOVE LOCK-UP RELAY VALVE

(a) Remove the pin by pushing the sleeve.

(b) Remove sleeve with lock-up relay valve and spring.

9. REMOVE SPRING RETAINER FROM PRIMARY
REGULATOR VALVE

WARNING: Highly compressed spring inside — keep
away from face.

(a) Place a mark on the bevel when the retainer is posi-
tioned.

NOTE: When reassembling, position the retainer in the
same position.

(b) To remove the retainer, hold the valve body face
down, and press in on the valve sleeve. The retainer
will drop out. Slowly relieve spring tension.
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fo) move the sleeve, plunger, spring and primary regu:
lator valve.

INSPECTION OF LOWER VALVE BODY

INSPECT VALVE SPRINGS

Check for damage, squareness, rust and distorted cols,
Measure the spring free height and replace if less than thet
shown below.

‘Spring Free height mm (in.)| Coror
Primary regulator

a 56.30 (2.2168) | Blue

(2) Low coast modula 42.35 (1.6673) None
inermeins

ca armadeie Togas aoaor| fed

‘cooler by-pass
8) valve 33.32 (1,3118)| Yellow

(6) Pressure relief valve | 32.14 (1.2654) | None.

(7) Damping check ball | 20.00 (0.7874) | None

ASSEMBLY OF LOWER VALVE BODY
(See page AT-85)

1. INSERT PRIMARY REGULATOR VALVE AND
‘SPRING

(a) Set the 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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{c) Insert with the rounded end first. Make sure that it
is fully inserted; the plunger should be recessed in-
side the sl

(a) Insert the sleeve with the plunger.

(e) Install the regulator valve sleeve ret

{f) 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 sleeve.

{b) Install the spring into the lock-up relay valve.

{c) Install the lock-up relay valve assembly into the bore.

@
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3.

7

INSTALL NO.3 SOLENOID

(a) Install the No. 3 solenoid onto the lower valve bot

(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 bolts.

Torque: 100 kg-cm (7 ft-lb, 10 N-m)

INSTALL PRESSURE RELIEF VALVE
(a) Place the stee! ball and spring onto the body.

{b) Install the retainer.

Torque: 55 kg-em (48 -lb, 5.4. Nem)
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8. INSTALL TWO VALVE BODY COVERS
NOTE: Use the wave washer for the smaller cover.

9. CHECK RETAINERS AND LOCATING PINS
Make sure that the retainers and pins are installed correctly.

10. INSTALL SPRINGS, DAMPING CHECK BALL, COOLER
RETURN CHECK BALL AND COOLER BY-PASS CHECK
VALVE

11. INSTALL LOWER VALVE BODY GASKET

Note that the two gaskets are not interchangeabl
gasket must lay flat on the vaive body.

. The

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.
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(Upper Front Valve Body)

cutback Valve

Plug Throttle Cam

RetainerToadm, e

ee

=

Cover

Secondary Regulator Valve

a

2.

DISASSEMBLY OF UPPER FRONT VALVE
BODY

REMOVE THROTTLE VALVE RETAINER

REMOVE CUT-BACK PLUG RETAINER
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3. REMOVE PLUG AND CUT-BACK VALVE

REMOVE SECONDARY REGULATOR VALVE AND
‘SPRING

(a) 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.
the valve.

1ep the spring with

{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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INSPECTION OF UPPER FRONT VALVE BODY

INSPECT VALVE SPRINGS

Check for damage, squareness, rust and collapsed cols,
Measure the spring free height and replace if less than that
shown below.

Spring Free height _mm (in.)] Color

‘Secondary regulator
i} 71.27 (2.8089) Green

valve

(2)Down-shift plug 39.55 (1.5571) | Green

(3) Throttle valve 19.24 (0.7578) | _None

(4)Cuv-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 valve
is inserted fully into the bore,

2. INSTALL THROTTLE VALVE RETAINER

Coat the retainer with petroleum jelly to keep it in place.
Note position of tabs in the figure. Slip the retainer into
place in the valve body.

3. INSTALL ADJUSTING RINGS AND SMALL SPRING ON
‘THROTTLE VALVE SHAFT

(a) 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.

4. INSERT SPRING AND DOWN-SHIFT PLUG

(a) Push the down-shift plug into the bore.

(b) Coat the pin with petroleum jelly and install it to hold
the sleeve.
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ASSEMBLE THROTTLE CAM

(a) Insert the sleeve through one side of the cam.

(b) 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: 76 kg-cm (65 in.b, 7.4 N-m)

INSTALL SECONDARY REGULATOR VALVE

{a) Partially install the cover plate and insert the sf

(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: 65 kg-cm (48 in.4b, 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 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)

Pin Check Balt

060

ooo

Plog
Rear Clutch Sequence Valve

4 Non-reusable part

2.9Shift Valve Plug

Retainer

fees]1.2 Shitt Valve

Gasket
penn

edry Detainer

34 Shift Valve
Plog

DISASSEMBLY OF UPPER REAR VALVE BODY

1. REMOVE SIX CHECK BALLS

2. REMOVE REAR CLUTCH SEQUENCE VALVE

(a) Remove the pin with a magnetic finger by pushing on
the plug. Then remove the plug.
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(b) Remove the rear clutch sequence valve and spring.

3. REMOVE 3-4 SHIFT VALVE

(2) Push the plug, remove the retainer with a magnete
finger.

{b) Remove the plug, valve and spring

4, REMOVE COVER AND GASKET

5. REMOVE 1-2 SHIFT VALVE

Remove the 1-2 shift valve and spring.
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6. REMOVE 2-3 SHIFT VALVE

(a) Push the plug, remove the ret
finger.

with a magnetic

(b) Remove 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.
ight and replace if less than that

Shown blow

Sng Fan houhe wm | Co

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
petroleum jelly and install it.
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INSTALL 1-2 SHIFT VALVE

(a) Install the 1-2 shift valve and spring.

(b) Install the plate over the gasket.

Torque: 85 kg-cm (48 in.b, 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.

{c) Coat the retainer with petroleum jelly and instal i

INSERT REAR CLUTCH SEQUENCE VALVE

(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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(Assembly of Valve Body)
1. POSITION NEW GASKET ON UPPER REAR VALVE

BODY

Align a new gasket at each bolt hole.

2. PLACE LOWER VALVE BODY WITH PLATE GASKET
‘ON TOP OF UPPER REAR VALVE BODY

Align each bolt hole in the valve body and gasket.

3. INSTALL AND FINGER TIGHTEN THREE BOLTS IN
LOWER VALVE BODY TO SECURE UPPER REAR
VALVE BODY

NOTE: Each bolt length (mm) is indicated in the figure.

4. 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.

5. 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

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 figue,

8. TURN ASSEMBLY OVER AND FINGER TIGHTEN FIVE
BOLTS IN UPPER FRONT VALVE BODY

NOTE: Each bolt length (mm) is indi ted in the figue

9. TIGHTEN BOLTS IN UPPER FRONT AND REAR VALVE
BODIES

Recheck the alignment of the gaskets. Tighten the bolts,

Torque: 55 kg-cm (48 in-tb, 6.4 N-m)

10. TURN ASSEMBLY OVER AND TIGHTEN BOLTS IN
LOWER VALVE BODY

Tighten the bolts.

Torque: 55 kg-cm (48 in-b, 5.4 N-m)

11, INSTALL MANUAL VALVE INTO LOWER VALVE BODY
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|
19.7 = 20.3 mm

eS
Sst Rr)

Extension Housing

INSPECTION OF SPEEDOMETER GEAR AND
EXTENSION HOUSING

1, IF NECESSARY, REPLACE SPEEDOMETER GEAR OIL
SEAL

(a) Using SST, remove the oil seal.

SST 09921-00010

(b) Using SST, install the new oil seal.

‘SST 09201-60011

2, IF NECESSARY, REPLACE OIL SEAL AND DUST SEAL

{a) 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!

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)

(o)
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2.

Electrical Parts

1.

‘TEST ONE-WAY CLUTCH

The clutch should lock when turned counterclockwise, and
should rotate freely and smoothly clockwise. Less than 25

-lb, 2.5 N-m} of torque should be required to
1m the con:

the converter if theverter and retest the clutch. Repla
clutch stil fails the test.

INSPECT SOLENOID

Check the resistance between the terminal and body.

Standard resistance: 11 — 150

(2. INSPECT NEUTRAL START SWITCH

Using an ohmmeter, check the continuity of the termina
ZS for each switch position shown in the table below.

If continuity between the terminals is not as specified,
replace the switch.

s efunjclrf2ie
Range

ies2ic83| P O O
R oo

n [| ofo
2 ies

L

3. INSPECT SPEED SENSOR

Connect on ohmmeter to the speed sensor and check that
the meter deflects when the sensor is repeatedly brought
close to 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-
lng chapter. This chapter deals with assembly of
M3DE transmission.

GENERAL ASSEMBLY 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.

3. Before assembling new clutch discs, soak
them in automatic transmission fluid for at
least two hours.

5. Apply automatic transmission fluid on sliding
or rotating surfaces of the parts before as-
sembly.

7. Use petroleum jelly to keep the small parts in

Assembly of

Before assembly, make sure again that all compo-
ent groups. issembl 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.
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OeZs

1 PLACE TRANSMISSION CASE ON CYLINDER

Place the transmission on a cylindrical stand for more eff:
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 par
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 INTO
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 clutch
ppack 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: 0.61 — 2.64 mm
(0.0240 — 0.1039 in.)
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10.

uW

INSTALL REACTION PLATE

Position the notched tooth of the n plate toward the
valve body side of the case. Push it into place.
NOTE: The reaction plate is correctly installed if the snap
fing groove is fully visible.

INSTALL SNAP RING

Use a large screwdriver to compress the snap ring. Push
it into 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 hole:
‘the two bolts finger tight.

‘the case and install

INSTALL REAR CLUTCH IN CASE

Rotate the clutch to mesh the hub wit 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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12.

13.

14.

16.

16.

7.

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 fll
out.

CHECK CORRECT INSTALLATION OF FRONT
CLUTCH

Set SST on the transmission case as shown in the figure.
Measure the distance between the top surface of the SST
and front clutch assembly. If the distance corresponds to
that during disassembly, the front clutch is installed cor-
rectly.

SST 09350-20013 (09370-12010)
Height: Measured value minus SST 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. 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.

19. INSERT OVERDRIVE CASE INTO TRANSMISSION CASE

Insert the overdrive case gently through the two guide bolts
{SST} with the circled part in the figure
tion indicated.

20. 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.

21. 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.

22. CHECK CORRECT INSTALLATION OF OVERDRIVE
CLUTCH

‘Set SST 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.

‘SST 09350-20013 (09370-12010)

Height: Measure value minus SST width =
Approx. 3.5 mm (0.138 in.)
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23.

24,

28.

25.

26.

27.

INSTALL O-RING ON OVERDRIVE CASE

INSTALL CONVERTER HOUSING

Install the two 12-mm bolts at B and four 10-mm bolts a
A and tighten them.

Torque: A bolts 345 kg-cm (25 ft-lb, 34 N-m)
B bolts 580 kg-cm (42 ftb, 57 N-m)

INSTALL RACE ON OVERDRIVE CLUTCH

Install the thrust washer, facing the lip side outward,

INSTALL THRUST BEARING ON FRONT OIL PUMP.
Coat the thrust washer with petroleum jelly and instal the
washer side toward the pump body together with the
bearing.

INSTALL FRONT OIL PUMP

{a) 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,

(c) Using a screw remove the SST, and install the
two set bolts coated with seal packing,

SST 09350-20013 (09362-30011)
(a) Tighten the set bolts gradually and uniformly.
Torque: 215 kg-cm (16 ftib, 21 Nm)

TIGHTEN TWO CENTER SUPPORT BOLTS

Tighten the bolts alternately in 70 kg-cm (61 in.-b, 6.9
N-m) increments.

260 kg-cm (19 ft-lb, 25 N-m)

First tigten the accumulator side bolt.
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29. CHECK OPERATION OF PISTONS

Blow low-pressure compressed air into the passages indi-
cated on the figure and listen for noise from piston
movement.

(1) Overdrive 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.

30. CHECK INPUT SHAFT AND OUTPUT SHAFT

(a) Make sure that the input shaft has play in axial direc
tion and that it turns.

| (b) Make sure that the output shaft has thrust play in axial
direction.

aren re Thrust play: 0.3 — 0.9 mm (0.012 — 0.036 in.)
31. 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.

(c) 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.

32. INSTALL PARKING LOCK PAWL, PIVOT PIN AND SPRING
IN CASE

33. 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 paw! moves freely.

NOTE: Iti possible for the bracket to be installed too far
forward, where 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.

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

ment)
Spring | Free length [Outer diameter | Wire diameter [ Color

‘a2 | UPper |50.68 11.9953] 20.00 (0.7874)| 2.80 (0.1102) [Light Gay
Lower |35.13 (1.38311| 16.16 (0.63621| 1.90 (0.0512) |Red

p/| Uener 43.56 17.7150)] 74.30 (0.5630)] 7.80 (0.0708) [Blue
|S? | Lower | 32-73 11:2886)| 14.80 (0.5827) 1.30 (0.0512) |Green
Gi (64.68 (2.6465)] 17-60 (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, sip
the cable end into the slot,

(b) Make sure that the Bs and C2 accumulator piston
springs is installed onto the piston.
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40.

a.

42.

43.

INSTALL FIFTEEN BOLTS IN VALVE BODY

Install the bolts as shown.

Torque: 100 kg-om (7 ft4 1. 10 Nem)

INSTALL DETENT SPRING

INSTALL OIL STRAINER

Torque: 56 kg-cm (48 in-tb, 5.4 N-m)

CONNECT SOLENOID WIRING TO EACH SOLENOID

(a) Push the solenoid wiring through in the transmission
case and connect the terminals to each solenoid.

(b) Clamp the wiring to the oil screen.

(c)_ Install the gromet for the wiring with the plate.

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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45.

46.

47.

INSTALL TWO MAGNETS IN PAN AND INSTALL OIL PAN
‘WITH NEW GASKET

{a) Align the cut part of the gasket and case.

(b) Install the oil pan.

Torque: 45 kg-cm (39 in.b, 4.4 N-m)

CAUTION: Make sure that the two magnets do not in-
terfere with the oll 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,

(b) Install the sensor rotor.

{c) 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

Donot use the gasket sealer. Install the housing with four
long bolts and two short bolts. Tighten the bolts.

Torque: 345 kg-cm (25 ft4b, 34 N-m)



AUTOMATIC TRANSMISSION — Assembly of Transmission AT-115,

Nouval Garie Line Bolt

49. INSTALL SPEED SENSOR IN EXTENSION HOUSING

50. 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.

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.

{c)_ Move the switch so that the slit in the switch and neu-
tral basic line match up. Tighten the bolt and nut.

Torque: Bolt 55 kg-cm (48 nb, 6.4 N-m}
Nut 70 kg-cm (61 indb, 6.9 N-m)

53. INSTALL SHIFT HANDLE



AUTOMATIC TRANSMISSION |
INSTALLATION OF TRANSMISSION |
1. MEASURE DRIVE PLATE RUNOUT AND INSPECT ING

GEAR

Set up a dial indicator and measure the drive plate runout

If runout exceeds 0.20 mm (0.0079 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 bolt,

Torque: 650 kg-cm (47 ft-lb, 64 N-m)

2, MEASURE TORQUE CONVERTER SLEEVE RUNOUT

{a) Temporarily mount the torque converter to the dive
plate. Set up a dial indicator.

Mf 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 converte

NOTE: Mark the position of the converter to ensure co
rect installation,

{b) Remove the torque converter.

3. INSTALL ENGINE REAR MOUNT INSULATOR EXTENSION
HOUSING

{a) Inspect the insulator for deterioration and replace
if necessary

{b) Install the ground cable between mount and case.

4, INSTALL FILLER TUBE

Replace @ new O-ring and push the tube into place.

5. APPLY GREASE TO CENTER HUB OF TORQUE
CONVERTER AND PILOT HOLE IN CRANKSHAFT



AUTOMATIC TRANSMISSION — Installation of Transmission AT-7

6. INSTALL TORQUE CONVERTER IN TRANSMISSION

If the torque converter has been drained and washed, refill
with fresh ATF.

ATE capacity: 2.0 liters (2.1 US qts, 1.8 Imp. qts)

ATF DEXRON® II

7. 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.)

8. INSTALL GUIDE PIN IN TORQUE CONVERTER

9. ALIGN TRANSMISSION AT INSTALLATION
POSITION

CAUTION: Be careful not to tlt the transmission forward
because the torque converter could slide out.

(a) Align the guide pin with one of the drive plate holes.

(b) Align two sleeves on the block with the converter
housing.

(c)_ Temporarily install one bolt.

10. 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)

11, INSTALL SIX TORQUE CONVERTER BOLTS

fa) Remove 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 ftlb, 27 N-m)

12. INSTALL ENGINE UNDER COVER



AT-118 AUTOMATIC TRANSMISSION — Installation of Transmission

13.

14,

16.

16.

7.

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

(a) 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 arm,

Torque: 600 kg-cm (43 ft-lb, 59 Nm)

(f) Install the intermediate shaft.

INSTALL CONVERTER COVER, EXHAUST PIPE CLANP
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

CONNECT MANUAL SHIFT LINKAGE

CONNECT OIL COOLER LINES

Torque: 350 kg-cm (25 ft-lb, 34 Nem)

CONNECT COOLING LINE BRACKET

Torque: 650 kg-cm (47 ft-lb, 64 N-m)



AUTOMATIC TRANSMISSION — Install jon of Transmission AT-9

21.

22.

23.

25.

26.

27.

CONNECT TAIL PIPE AND FRONT PIPE

(a) Connect the pipe to the tail pipe.

(b) Install the two rubber hangers.
(c) Install the pipe clamp to the transmission case.

Torque: 440 kg-om (32 ft-lb, 43 Nm)

INSTALL INTERMEDIATE PROPELLER SHAFT

CONNECT WIRING CONNECTORS TO NEUTRAL START
AND BACK-UP LIGHT SWITCHES

CONNECT TRANSMISSION THROTTLE CABLE

(a) Connect the cable to the throttle linkage.

{b) Connect the cable housing to the bracket.

ADJUST TRANSMISSION THROTTLE CABLE

CONNECT UPPER RADIATOR HOSE AND FILL WITH
COOLANT

CONNECT BATTERY CABLE TO NEGATIVE (—)
‘TERMINAL



AT-120 AUTOMATIC TRANSMISSION — Installation of Transmission

OK ifhot

SS

Add if hot

28. FILL TRANSMISSION WITH ATF
Add about 4.0 liters (4.2 US ats, 3.5 Imp. ats).
Fluid type: ATF DEXRON® II

Total capacity: 6.5 liters (6.9 US qts, 6.7 Imp. ats)

29. CHECK FLUID LEVEL (See page MA-13)

30. PERFORM ROAD TEST

Check for abnormal noise, shock, slippage, correct shit
points and smooth operation.
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PROPELLER SHAFT — Precautions, Troubleshooting

PRECAUTIONS
1. As the universal joint is a non-disassembly type, the

propeller shaft or intermediate shaft must be replaced a
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 Possibie cause Remedy Page
‘Noise Sleeve yoke spline worn Replace intermediate shaft PRS

Center bearing worn Replace center bearing Pra

Spider bearing worn or stuck Replace intermediate shaft or propel Pro
shatt

Vibration Propeller shaft runout Replace propeller shaft Ra

Propeler shaft unbalance Balance propeller shaft PRA

“Transmission extension housing rear Replace bushing MTS
bushing worn

Sleeve yoke spline stuck shatt Pra



PRB

PROPELLER SHAFT
COMPONENTS:

{igem (ftib, Nam] = Specitied torque
© Non-reusable part

REMOVAL OF PROPELLER SHAFT
1, DISCONNECT PROPELLER SHAFT FLANGE FROM

FLANGE ON DIFFERENTIAL

(a) 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,
(c) Insert SST in the transmission to prevent oil leakage.
SST 09325-20010



PRA PROPELLER SHAFT — Propeller Shaft

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

(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

(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.



PROPELLER SHAFT — Propeller Shaft PRS

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.)

2. 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: 0 mm (0 in.)
If necessary, replace the propeller shaft.

3. INSPECT CENTER SUPPORT BEARING FOR WEAR
OR DAMAGE

Check that the bearing turns freely.
If the bearing is damaged, worn, or does not turn freely,
replace it,



PRE PROPELLER SHAFT ropeller Shaft

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.

1. INSTALL CENTER SUPPORT BEARING ON
INTERMEDIATE SHAFT

NOTE: _ Install the center support bearing with the cutout,
toward the rear.

2. 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.

(c)_ 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 Nem)

(a) Loosen the nut.

(2) Torque the nut again.
Torque: 700 kg-cm (51 ft-lb, 69 N-m)



PROPELLER SHAFT — Propeller Shaft PRI

(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-lb, 42 N-m)



PROPELLER SHAFT. eller Shaft

center of
Canter Bearing

INSTALLATION OF PROPELLER SHAFT
{See page PR-3)

1. INSERT YOKE IN TRANSMISSION

{a) Remove SST from the transmission.
‘SST 09325-20010

(b) Push the yoke into the transmissi

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) Torque the bolts and nuts.

Torque: 430 kg-cm (31 ftlb, 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 cas,
itis not necessary to insert one.

(b) Check that the bearing bracket is at right angle to
the propeller shaft. Adjust the bracket if necessary

(c) Check that the center line of the center bearing is st
to the center line of the bracket when the vehicle isin
no-load condition. Adjust the bracket if necessary.

(4) Torque the mounting bolts.
Torque: 410 kg-em (30 ft-lb, 40 N-m)
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FA2 FRONT AXLE AND SUSPENSION — Troubleshooting

TProblem Possible cause Remedy Page
Wander/pulls Tires worn or impropery inflated |) Replace tires or inflate tres to FAS

| proper pressure

Alignment incorrect ‘Check front end alignment FA

‘Wheel bearing adjusted too tight ‘Adjust whee! bearing FA

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 sR2,27

Bottoming Vehicle overloaded Check loading
Springs weak Replace spring Fast

‘Sways/pitches improperly inflated | inflate tires to proper pressure FAS
‘Stabilizer bar bent or broken Inspect stabilizer bar FAIo

‘Shock absorber worn out Replace shock absorber FAM

Front wheel shimmy | Tires worn or improperly inflated | Replace tires or inflate tres to proper| FAG
pressure

‘Wheels out of balance Balance wheels

Alignment incorrect | Cheek frontend alignment Fag

‘Wheel bearings worn or improperly Replace or adjust wheel bearings | FAS.
adjusted

Ball joints or bushings worn | Inspeet ball joints and bushings Fat

Steering gear out of adjustment or broken Adjust or repair steering gear $R2.27

‘Abnormal tre wear | Ties improperly inflated Inflate tires to proper pressure FAS
‘Alignment incorrect ‘Cheek toesin FAS.

‘Suspension parts worn, Replace suspension part



FRONT AXLE AND SUSPENSION — Front Wheel Alignment FA3

FRONT WHEEL ALIGNMENT
1. 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.)

{c) 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

mm in.)

Tire size Front A Rear 8
223.0 263.0

225/60 HR14
(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 isstill notcorrect,
check for bad springs and worn or loose suspension parts.

SY 3. INSTALL WHEEL ALIGNMENT EQUIPMENT
Follow the specific instructions of the equipment manu:
facturer.



FAS FRONT AXLE AND SUSPENSION — Front Wheel Alignment

4. ADJUST WHEEL ANGLE
Awe ela

Remove the caps of the knuckle stopper bolts and check
t the steering angles.

Front Whee! angle:
Inside wheel 37°35" + 2°

roa Outside wheel 30°45" (Reference)

8 : Outside NOTE: When the steering wheel is fully turned, malt
sure that the wheel is not touching the body or brake

1 T flexible hose.

If steering angles differ from standard valu
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 limit,
inspect and replace any damaged or worn steering parts

adjust the

5. ADJUST CAMBER AND STEERING AXIS

‘is rctinaion INCLINATION
amber Camber:df conve Inspection standard 50" + 45°

( Leferight error 30"
\ Steering axis incination:

Inspection standard 10°70" 45°
Leferight error 30"

6. ADJUST CASTER

Caster:
Inspection standard 4°10" + 45°
Adjustment standard 4°10" + 30°
Left-right error 30°

If caster is out of tolerance, adjust it at the staked nuts
of the strut bar.

Torque: 1,050 kg-cm (76 ft-lb, 103 N-m}

NOTE: Decrease caster by lengthening the strut bar.
Increase caster by shortening the strut bar. One turn ofthe
nut changes caster by 8".

If caster still cannot be adjusted within limits, inspect and
replace damaged or worn front suspension parts.



FRONT AXLE AND SUSPENSION — Front Wheel Alignment FAS

7. ADJUST TOE-IN
‘Move the Vehicle (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.

(c) 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:
Adjustment standari

(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.
(g) Tighten the clamp bolts and torque them.

Torque: 175 kg-cm (13 ft-lb, 17 Nem)
(h) Install the rack boot clips,

8. INSPECT SIDE SLIP WITH SIDE SLIP TESTER
Side slip timi

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.



FAS FRONT AXLE AND SUSPENSION ~ Front Axle Hub

FRONT AXLE HUB
COMPONENTS

Oil Seal

Inner Bearing

‘Outer Bearing

Thrust Washer

Adjusting Nut

@ Cotter Pin

Hub Grease
Cap

‘Axle Hub with Dise

Lock Cap

THOS TH

specified torque

© Non-reusable part

DISASSEMBLY OF FRONT AXLE HUB

1. REMOVE DISC BRAKE CALIPER

(2) Remove the caliper mounting bolts and remow
caliper from the knuckle.

(b) Suspend the caliper with a cord.
NOTE: Do not disconnect the brake hose.

2, REMOVE AXLE HUB WITH DISC

(a) 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.



FRONT AXLE AND SUSPENSION ont Axle Hub,

REMOVE INNER BEARING AND OIL SEAL
(a) Using a screwdriver, pry out the oil seal.
(b) Remove the inner bearing from the disc.

INSPECTION AND REPAIR OF FRONT AXLE
HUB

1. INSPECT SPINDLE
Using a magnetic flaw detector or flaw detecting penetrant,check for damage or cracks.

2, INSPECT BEARING
Clean the bearings and outer races and inspect them for
wear or damage.

3, REPLACE BEARING OUTER RACE
(a) Using a brass bar and hammer, drive out the bearing

outer race,

(b) Using SST, carefully drive in @ new bearing outer
race,

‘SST 09608-30022 (09608-05010, 09608-05040)



FRONT AXLE AND SUSPENSION — Front Axle Hub

[wma ~~~—~S*«&Y:*CAASSSEEMLLY OF FRONT AXLE HUBS
(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,

2. COAT INSIDE OF HUB AND CAP WITH MP GREASE
MP Grease

Inner
Bearing

outer
Bearing CaP |

Hub ssa

3. INSTALL INNER BEARING AND OIL SEAL

Place inner bearing into the hub. Using SST, drive the a
seal into the hub. Coat the oil seal with MP grease.

SST 09608-30022 (09608-05010, 09550-00050)

4. INSTALL AXLE HUB ON SPINDLE

(a) Place the axle hub on the spindle,

(b) Install the outer bearing and thrust washer.

5. ADJUST PRELOAD

{a} Install and torque the nut,
Torque: 300 kg-cm (22 ft-lb, 29 N-m)

(b) Turn the hub right and left two or three times
allow the bearings to sett!

(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.

(1) Check the preload.

force of the oil seal
0 — 1,050 g (0 — 2.3 Ib, 0 ~ 10 N)



FRONT AXLE AND SUSPEN: IN — Front Axle Hub FA.

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.

(9) Measure the hub axial play.

Limit: 0.05 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.lb, 91 N-m)



FA10 FRONT AXLE AND SUSPENSION ~ Front Axle Shock Absorber

FRONT AXLE SHOCK ABSORBER
COMPONENTS

1

pening but cover

Pasi an}

Spring Seat

° |

col Spina |
Shetog Knuckle Arm |

Brake Hose

Backing Plate

Front Axle Hub

Soest trae
© Nor-reussble part



FRONT AXLE AND SUSPENSION — Front Axle Shock Absorber FA

REMOVAL OF FRONT SHOCK ABSORBER
ASSEMBLY

1. 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)



FAIZ FRONT AXLE AND SUSPENSION — Front Axle Shock Absorber

6. REMOVE TWO BRAKE HOSES

7, REMOVE BRAKE CALIPER AND FRONT AXLE HUB
(See page FA-6)

8, REMOVE BACKING PLATE

9, REMOVE COIL SPRING

{a) Using SST, compress the coil spring
SST 09727-22032

(b) Remove the bearing dust cover.

(c)_ Using SST to hold the support, remove the nut.
SST 09729-22031

{d) Remove 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.

2, 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 @
stroke of 5 — 10 mm (0.20 — 0.39

(c) If the absorber operation is defective, use SST to re.
move the absorber from the outer shell and either
replace the cartridge or overhaul it.

SST 09720-00011 (09721-00071)



FRONT AXLE AND SI NSION

INSTALLATION OF FRONT SHOCK ABSORBER
ASSEMBLY
(See page FA-10)

1. INSTALL DUST COVER, COIL SPRING AND SPRING
SEAT

(2) Mount the front shock absorber on a stand.
(b) Install the bumper to the shock absorber.
(c)_ 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 SST, compress the coil spring,
SST 09727-22032

2. INSTALL SUSPENSION SUPPORT
(a) Using SST to hold the support, install the support

with a new nut. Torque the nut,
SST 09729-22031

Torque: 475 kg-cm {34 ftlb, 47 N.m)
(b) Pack the bearing in the suspension support with MP

grease,

(c)_ Install the bearing dust cover on the suspension
‘support.

3. INSTALL BACKING PLATE AND FRONT AXLE HUB,
ADJUST PRELOAD (See page FA:8)

4. INSTALL TWO BRAKE HOSES AND BRAKE CALIPER
(See page FA-9)

5. 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 kgcm (72 ft lb, 98 N.m)

6. INSTALL THREE NUTS
Install three nuts holding the top of the shock absorber.
Torque the nuts.

Torque: 375 kg-cm (27 ftlb, 37 N-m)

7, BLEED BRAKE LINES (See page BR-7)

8. CHECK FRONT WHEEL ALIGNMENT AND SIDE SLIP
(See page FA-3)



FRONT AXLE AND SUSPEN:

FRONT SUSPENSION
COMPONENTS

IN — Front Suspension

Engine Under Cover

% .

Spacer

Cushion

Retainer

kom (felb, Nini): Specified torque (reas 78)

Ball Joints
INSPECTION OF BALL JOINTS
1. INSPECT BALL JOINTS FOR EXCESSIVE LOOSENESS

(a) 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
safety.

{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



FRONT AXLE AND SUSPENSION — Front Suspension

Lower Arm
(See page FA-14)

REMOVAL OF LOWER ARM

1, DISCONNECT KNUCKLE ARM FROM SHOCK
ABSORBER

{a) 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,

2, DISCONNECT KNUCKLE ARM FROM TIE ROD

(a) Remove the cotter pin and nut holding the knuckle
arm to the tie rod.

(b) Using SST, disconnect the knuckle arm from the
rod,

SST 09611-22012

3. DISCONNECT STABILIZER BAR AND STRUT BAR
FROM LOWER ARM

{a) 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
i < ‘arm and disconnect the strut bar.

4, REMOVE LOWER ARM AND RACK BOOT
PROTECTOR

Remove the bolt holding the lower arm to the cross-‘e, ‘member and remove the lower arm and the rack boot pro-o, tector.

5. 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,



FA6 FRONT AXLE AND SUSPENSION — Front Suspension

REPLACEMENT OF LOWER ARM DUST COVER

1. REMOVE DUST COVER

Remove the dust cover set ring and dust cover.

2. INSTALL DUST COVER

{a) Apply ball joint grease to section “A” and “B” of ¢
new dust cover.

(b) Install the dust cover with the escape valve “C” facing
the rear of car,

(c) 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.

ug? Wee | Motyadenum Otlpide Lithum Boe Gres
° Rear Side NLGI No. 1 or No.2

Soin (f) Remove the grease fitting and install the plug.

REPLACEMENT OF LOWER ARM BUSHING
1. REMOVE LOWER ARM BUSHING

Using SST, press out the bushing from the lower am.
SST 09726-12022

(09726-01030, 09726-01040, 09726-01010)

2. INSTALL LOWER ARM BUSHING
Using SST, press the bushing into the lower arm,

SST 09726-12022
(09726-01030, 09726-01040, 09726-01020)
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fe,

e

nckcon rancor

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 ftlb, 18 Nem)
{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 pi

Torque: 800 kg-om (58 ftlb, 78 Nem)
{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 Num)

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-om (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-om (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: Donot remove the staked nut.

2. REMOVE STRUT BAR FROM LOWER ARM

Jack up the lower arm and disconnect the strut ba
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 men of the bolt hole is 369.1 mm (14.531 in.). Adjust staked

nut as necessary,

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 ftlb, 66 N-m)

3. CONNECT STRUT BAR TO BRACKET
Connect the strut bar to the bracket with a nut. Torque
the nut,

Torque: 1,050 kg-cm (76 ft-lb, 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

1. REMOVE ENGINE UNDER COVER

2. DISCONNECT STABILIZER BAR FROM LOWER ARMS

3. REMOVE BOTH STABILIZER BAR BRACKETS FROM
STRUT BAR BRACKETS

4, REMOVE STRUT BAR WITH STRUT BAR BRACKET
ON ONE SIDE

(a) Remove the two nuts, and
from the lower arm,

(b) Remove the four strut bar bracket bolts.

isconnect the strut bar

5, 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

2. INSTALL STRUT BAR BRACKET

Install the strut bar bracket and torque the bolts.

Torque: 475 kg-cm (34 ft-lb, 47 N-m)

3. INSTALL STRUT BAR TO LOWER ARM

Install the strut bar and torque the nuts.

Torque: 670 kg-cm (48 ft-1b, 66 N-m)

4, INSTALL STABILIZER BAR ON BRACKETS.

Place the stabilizer bar in position and install both
stabilizer bushings and brackets on the strut bar brackets.
Torque the bolts.

Torque: 130 kg-cm (9 ft-lb, 13 Nem)

5. 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 ftb, 18 Nm)

6. INSTALL ENGINE UNDER COVER

7. CHECK FRONT WHEEL ALIGNMENT
(See page FA-3)
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TROUBLESHOOTING

‘roubleshooting

Problem Possible cause Remedy Page

Oil leak at rear axle | Oil seats worn or damaged Replace oil seal RAS
Bearing retainer loose Replace retainer

Rear axle housing cracked Repair as necessary

Oil leak at pinion shaft | Oil level too high or wrong grade Drain and replace oil
Oil seal worn or damaged Replace oil seat RAI
Companion flange loose or damaged _| Tighten or replace flange RAAB

Oil leak at side Oil level to0 high or wrong grade Drain and replace oil

‘gear shaft il seal worn or damaged Replace ol seal RAIS

Side gear shaft loose or damaged Tighten or replace shaft RAM

Noises in rear axle | Oil evel low or wrong grade Drain and replace oil
Excessive backlash between pinion and | Check backlash RAB

ing oF side gear

Ring. pinion or side gears worn or chipped| Inspect gears RAM
Pinion shaft bearing worn Replace bearing RAD
Axle shaft bearing worn Replace bearing RAS

Differential bearing loose or worn Tighten or replace bearings RAD

Bottoming Vehicle overloaded Check loading

Shock absorber worn out Replace shock absorber Ras
Springs weak Replace spring Rass
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REAR WHEEL ALIGNMENT
1 MAKE FOLLOWING CHECKS AND CORRECT ANY

PROBLEMS

(a) Check the tires for wear and proper inflation.

Cold tire inflation pressure: kalem? (psi, kPa)

re Front Rear
225/60 HR 14 1.9 (27,186) | 1,927,186)

{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 mom tin)

Front (A) Rear (8)

20 263.0
226/60 HR 14 (3.780) (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" + 45°
Adjustment standard: —10" + 30°
Left-right error 20"

If camber is out of tolerance, inspect and replace damaged
‘or worn rear suspension parts.
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5. ADJUST TOE-IN

(a) Measure the distance between each disc wheel and
the differential carrier cover bolt of the suspensan,
member and confirm that both are the same,

(b) If the distances are not the same but within § ma
(0.20 in.), adjust with the toe-in adjusting bolt.

(c) Move the vehicle forward a few meters with the frog
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 sides
the tires come to the measuring heights of the gaug,
(on the front sides.

NOTE: Toe-in should be measured at the same point o
the tire and at the same level.

Inspection standard | ‘Adjustment standard
02mm 02 1mm

Towin | (0+ 0.08in, (0+ 0.04 in)
(f) If not within specification, turn the left and rit

adjusting bolts an equal amount to adjust.

NOTE: The toe-in will change about 1 mm (0.04 in.) wit
each graduation of the cam (one side).

{g) 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)

it, the toe-in or camber mayIf the side slip exceeds thi
not be correct.
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IRS TYPE REAR AXLE SHAFT
COMPONENTS

Drive Shaft Rear Brake

Rear Axle Shaft Flange

Plate Washer

Winner Ot sea
Inside Bearing Outer Race

@Spacer
Outer Bearing

Wouter Oi Seat
© 

Rear Axle Shaft

®

Rear Axle Shaft Flange

{nner Bearing

| Heme Nam]) + Specied torque
© Non-eusabie part Outside Bearing Outer Race ez

REMOVAL OF REAR AXLE SHAFT

1. REMOVE REAR WHEEL

2, DISCONNECT DRIVE SHAFT

NOTE: Disconnect the rear axle shaft side only.

3. REMOVE REAR BRAKE

Remove the brake caliper and disc rotor.
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Outer Race

4. REMOVE AXLE FLANGE NUT

(a) Using a hammer and chisel, loosen the staked part
the nut.

(b) Remove the nut and washer.

NOTE: Be sure to remove the washer from the axle s

If not, the axle flange cannot be removed with SST in
next step.

‘SST 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
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.

‘SST 09520-00031

REMOVE INNER OIL SEAL AND BEARING

{a) Using SST, pull out the inner oil seal from rear
housing.

SST 09308-00010

{b) Remove the inner bearing.

REMOVE INSIDE BEARING OUTER RACE

(3) Using a brass bar, remove the bearing outer race from
the rear axle housing.

{b) If necessary, replace the outer race.
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‘Outer Race

Outside

REMOVE OUTSIDE BEARING OUTER RACE

Using a brass bar, remove the axle shaft outer bearing race
from the axle housing,

10. 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,

‘SST 09950-00020 and 09950-00030

(c)_ 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.

2, CLEAN AND INSPECT BEARINGS AND RACES

(2) 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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MP Grease

Pousiae

Simm Inner OF Seal

lp ouside

3.

ar Axle Shatt

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,

SST 09550-22011 (09550-00020, 09550-00040)

(b) Install the bearing

INSTALL NEW INNER OIL SEAL

fa) Using SST, drive in a new oil
mm (1.22 in).

SST 09550-22011 (09550-00020, 09550-00040)

(b) Apply MP grease No. 2 to the oil seal li

al to a depth of 31

INSTALL OUTSIDE BEARING OUTER RACE

Using SST, 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 HP
GREASE NO.2

COAT OUTSIDE OF NEW SPACER WITH MP GREASE
No.2

INSTALL NEW SPACER INTO HUB
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Creme 10. INSTALL NEW OUTER BEARING AND NEW OUTER
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.).

‘SST 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
{a) Install the rear axle shaft into the housing.
(b) Install the flange with plate washer.
NOTE: Before assembly, apply a th
the flange.

coat of grease to

(c) When installing the axle shaft and flange, use SST 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.

2. 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 ftlb, 39 N-m)
NOTE: Check that the rear axle shaft has axial play.
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{c) Revolve the shaft back and forth to snug it down

(d) Measure the rotation torque (initial resistance]
while turning the side gear shaft,

fe) Torque the nuts.

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

(f) Using a torque wrench, check the preload rotation.
Preload (rotation): Add initial resistance torque

1 4 kg-om (0.9 — 3.5 nb, 0.1 — 0.4 Num)
NOTE: Turn the flange one turn per 6 seconds and
‘measure the preload.

If preload is less than specification, retighten the nut
5 — 10° ata time until the specified preload is reached.
Maximum torque: 2,000 kg-om (145 ftlb, 196 N.m)

3. IF THERE IS EXCESS PRELOAD, CORRECT IN
FOLLOWING PROCEDURE

{a) Remove the axle flange.

{b) Remove 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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STAKE NUT WITH PUNCH

INSTALL REAR BRAKE

CONNECT DRIVE SHAFT
Torque: 700 kg-em (51 ft-lb, 69 N-m)

INSTALL REAR WHEEL
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REAR DRIVE SHAFT

COMPONENTS

Inboard Joint — Qurboard Joint

if

Inboard Joint Inboard Boot

Co
End Cover Snap Ring @Clamp Pp

Outboard Joint
Inner Race with Ball

S90 Rin6| Outboard Bearing
Outer Race

Outboard Boot

(Kacem Tb Nand] = Spectied torque ;© Nonrebirpet @climp — clamp ‘Snap Ring
\ REMOVAL OF REAR DRIVE SHAFT

Li} 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

1. CHECK BOOT AND CLAMP

(a) 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.

(b) Check to see that there is no remarkable play it
radial direction of the inboard joint.

the

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

REMOVE OUTBOARD JOINT OUTER RACE

fa) Remove the snap ring,

(b)_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

5. REMOVE OUTBOARD JOINT INNER RACE

(a) Using a plastic hammer, remove the balls by lightly
tapping on the outer circumference of the cage in the
shaft axial direction,

(o) Lower the cage to the inboard side.
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{c)__ Using snap ring pliers, remove the snap ring

(d) Using SST and a press, remove the outboard join
inner race from the drive 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 tke
inboard joint.

(b) Place matchmarks on the inboard joint and di
shaft.

{c) Using snap ring pliers, remove the snap ring,

(a) Using SST and a press, remove the inboard joit
from the drive shaft.

‘SST 09726-10010 (09726-00030)
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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) Place the cage onto shaft.

NOTE: The larger diameter end should face toward the
‘outboard side.
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(b) Align the matchmarks and, using a press and socket
wrench, install the inner race onto the shaft.

stall the snap ring.(c) Using snap ring pliers,

(d) Lightly tap in the balls with a plastic hammer.

NOTE: Coat the inner race, the cage and balls
grease supplied in the boot kit.

4, ASSEMBLE INBOARD JOINT

(a) Align the matchmarks placed before assembly.

(b) Using a press and socket wrench, inboard joint onta
drive shaft.

{e) Using snap ring pliers, install new snap ring.

(d) Pack 60g (0.13 Ib) of grease into the flange si
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.

5. APPLY GREASE OUTBOARD AND INBOARD.

NOTE: Use the grease supplied in the boot kit.

{a} Apply grease into the outer race and boot.
Pack in 60g (0.13 Ib) of grease
Pack in 60g (0.13 Ib) of grease
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Snap Ring

ee

M65 —4108 mm

{b) Install the snap ring to the outer race.

(c)_ 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
(a) Clamp the boots in a position permitting the follow:

ing shaft dimension.

Shaft dimension: 416.5 — 419.5 mm
(16.398 — 16.516 in.)

(©) Lock the clamps.
NOTE: Position the lock between the flange bolt holes.

(c)_ 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) Torque the nuts.
Torque: 700 kgm (51 ft-lb, 69 N-m)
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IRS TYPE DIFFERENTIAL
ON-VEHICLE REPLACEMENT OF SIDE GEAR
SHAFT OIL SEAL

TS om

gem (feb, Nomi] : Specitied torque Side Gear Shaft
© Non-reusabie part Drive Shaft al

1. DRAIN OUT DIFFERENTIAL OIL

2. DISCONNECT DRIVE SHAFT FROM DIFFERENTIAL

3, REMOVE CARRIER COVER

4, REMOVE SIDE GEAR SHAFT (See step 20n page RAZ)

5. 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‘)

10. CONNECT 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)
SAE 80W or OW — 90,
at temperature below — 18°C (0°F)

Capacity: 1.2 liters (1.3 US qts, 1.1 Imp. ats)

Install a filler plug.
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REPLACEMENT OF FRONT OIL SEAL
COMPONENTS

Companion Flange

O11 Stinger
Front Bearing

1. REMOVE DIFFERENTIAL (See page RA-20)

2, REMOVE COMPANION FLANGE
(See step 10 on page RA-24)

3. REMOVE OIL SEAL

(a) Using SST, remove the oil seal from the housing.
‘SST 09308-10010
(b) Remove the oil stinger.

4. REMOVE FRONT BEARING AND BEARING SPACER
(See step 12 on page RA-25)

5. INSTALL NEW BEARING SPACER AND FRONT
BEARING

(a) Install a new bearing spacer on the shaft.
{b) Install the front bearing on the shaft.

6. INSTALL OIL SLINGER AND NEW OIL SEAL
{a)__ Install the oil slinger facing as shown.
(b) Using SST, drive in a new oil seal.

‘SST 09316-60010

Oil seal drive in depth: 1.5 mm (0.059 in.)
(c) Apply MP grease to the oil seal lip.

it Stinger
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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

-© [sae]
Ditterentt SupportNo.1 Moun — 8 SS} Biter sy

LY Differential Support
_ Momber Ne

~~’ *
rive oon SS 10 8a)

~

Doge
a

icgem (fib, Nei] : Specified torque
© Nonrousable part

1, REMOVE DRAIN PLUG AND DRAIN DIFFERENTIAL
on,

2, DISCONNECT REAR DRIVE SHAFT

3. DISCONNECT PROPELLER SHAFT FLANGE FRON,
COMPANION FLANGE

4. REMOVE DIFFERENTIAL SUPPORT MEMBER NO.!
MOUNTING BOLT (See page RA-53)
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5. REMOVE DIFFERENTIAL

(a) Jack up differential and remove the cartier 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 PLock Plate

Straight Pin

rate wasn) j
Sie Bern es i
‘Thrust Washer- y 2 i

Differential Case

Drive Pinion Ring Gear

Plate Washer

Rear Bearing

‘Side Bearing Cap

spacer

Oil Seal:

Companion Flange

iegem (ie1b, Nani] + Specified torque

© Non-eusabie part
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sst

DISASSEMBLY OF DIFFERENTIAL

1, REMOVE DIFFERENTIAL CARRIER COVER
Remove the eight bolts, cover and gasket.

2. REMOVE SIDE GEAR SHAFT

Using SST, remove the side gear shaft from the differential
carrier.

SST 09520-22011

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 , adjust the
bearing preload or rep: e page RA-32)

Backlash: 0.13 — 0.18 mm (0.0051 — 0,0071 in.)
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6 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 correc
thrust washer. (See step 6 on page RA-27)

7. CHECK TOOTH CONTACT (See page RA-33)

8 MEASURE DRIVE PINION PRELOAD
Using a torque wrench, measure the preload of the backlat
between the drive pinion and ring gear.

Preload (starting): 6 — 10 kg-cm
(6.2 — 8.7 inslb, 0.6 — 1.0 N-m)

9 CHECK TOTAL PRELOAD

Using a torque wrench, measure the total preload,

Total preload: In addition to drive pinion preload
4 — 6 kg-om (3.5 ~ 5.2 in-tb, 0.4 — 0.6 Nm)

10. 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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Higa {c) Using SST, remove the companion flange.
SST 09557-22022

11. REMOVE OIL SEAL AND OIL SLINGER

(a) Using SST, remove the oil seal from the housing.

‘SST 09308-10010

{b) Remove the oil slinger.

12, REMOVE FRONT BEARING AND BEARING SPACER
(a) Using SST, remove the front bearing from the hous-

ing.

SST 09556-30010

{b) Remove the bearing spacer.
If the front bearing is damaged or worn, replace the bear-
ing.

13. 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 SST.

SST 09504-22010

NOTE: Measure the adjusting plate washer and note the
thickness.
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SST

fferential

{d) Remove the differential case bearing outer race from
‘the carrier.

NOTE: Tag the bearing outer races to show the location
for reassembly.

14. REMOVE DRIVE PINION FROM DIFFERENTIAL
CARRIER

INSPECTION AND REPLACEMENT OF
DIFFERENTIAL

1, REPLACE DRIVE PINION REAR BEARING

{a} Using SST and a press, pull out the rear bearing fron
the drive pinion.

‘SST 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 chan
fered end facing the pinion gear.

{c) Using SST and a press, press the reused washer and
rear bearing onto the drive pinion.

‘SST 09506-30011

2. REPLACE DRIVE PINION FRONT AND REAR
BEARING OUTER RACE

(a) Using a hammer and brass bar, drive out the oute:
race.

(b) Using SST, drive in a new outer race,

‘SST 09608-35014
(09608-06020, 09608-06110, 09608-06120)

3. REMOVE SIDE BEARINGS FROM DIFFERENTIAL
CASE

Using SST, pull the side bearing from the differential cas,

‘SST 09950-20016
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4. REMOVE RING GEAR

(a) Remove the ring gear set bolts and lock plates.
(b) Place matchmarks on the ring gear and differential

case.

(c) Using a plastic or copper hammer, tap on the ring
gear to separate it from the differential case.

5. 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.

6. 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 nm fin.)

Thickness

"0.96 — 1.08 (0.0378 — 0.0409)
1.08 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
inion gear toward the case.

Standard backlash: 0.05 — 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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(c) Install straight pin.

© Using a hammer and pune!
through the case and hol

7. INSTALL NEW SIDE BEARING

differential case

SST 09550-10012

drive the straight pi
the pinion shaft.

‘© Stake the pin and differential case.

Using SST and a press, drive a new side bearing into ty

(09252-10010, 09557-10010, 09558-10010)

8. INSTALL RING GEAR ON DIFFERENTIAL CASE

{a) Clean the contact surface of the differential cam

(b) Heat the ring gear to about 100°C (212°F) in an ol
bath,

(c) Clean the contact surface of the ring gear with clesn
ing solvent,

(d)_ Then quickly install the ring gear on the differentia

{e) Align the marks on the ring gear and differential cas

(230°F).

plates.
NoT!

CAUTION: Do not heat the ring gear more than 110°C

(f) Coat the ring gear set bolts with gear oil.

(9) Install the lock plates and set bolts, Tighten the st
bolts uniformly, a little at a time. Torque the bol,

Torque: 985 kg-cm (71 ftlb, 97 Nem)

(h) Using a hammer and drift punch, stake the lock

‘Stake one claw flush with the flat surface of the
hut. For the claw contacting the protruding portion of the
rut, stake only the half on the tightening side.
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(i) Cheok 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.

ASSEMBLY OF DIFFERENTIAL
{See page RA-22)

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 09557-22022

(c) Adjust the drive pinion preload by tightening the
‘companion flange nut.
Using SST 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,
Pretoad:

New bearing «12 — 19 kg-cm
(10.4 — 16:

Reused bearing 6 — 10 kgc
(5.2 — 8.7 in-b, 0.6 — 1.0 Nem)

.9 Nom)
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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 car

3. ADJUST RING GEAR BACKLASH
{a) Install only the plate washer on the ring gear bat

side.

NOTE: Insure that the ring gear has a backlash,

(b) Snug down the washer and bearing by tapping on the
ring gear with a plastic hammer.

(c) Hold the side bearing boss on the teeth surface of the
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)



de Washer

‘Side Washer
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(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.

(h) Place the other plate washer onto the differential
‘case together with the outer race, and install the di
ferential case with the outer race into the carrier.

(i) Using a plastic hammer, snug down the washer and
bearing by tapping the ring gear.

{i) Using a dial indicator, measure the ring gear backlash.
Backlash: 0.13 — 0.18 mm (0.0051 — 0,0071 in.)
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so (Om,
ye tee
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(k) If not within specification, adjust by either increai
or decreasing the number of washers on both sides
‘an equal amount. f

NOTE: There should be no clearance between the l
washer and case.
Insure that there is ring gear backlash.

ADJUST SIDE BEARING PRELOAD

(a) After adjustment with the backlash as refereng
remove the ring gear teeth plate washer and
the thickness,

(b) Install a new washer of 0.06 ~ 0.09 mm (0.0024
0.0035 in.) thicker than the washer removed.

NOTE: Select a washer which can be pressed in 2/3
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 increasing a
decreasing the washers on both sides by equal amo

NOTE: The backlash will change about 0.02 mm (0.00
in.) with 0.03 mm (0.0012 in.) alteration of th
washer.

Washer thickness rn

Thickness Thickness
259 (0.1012—0.1070) | 293 2.95:0.1154- 0.1)

aM

28)
130 0.1138)
142 0.1180)
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INSTALL SIDE BEARING CAPS
Align the marks on the cap and carrier,
Torque: 800 kg-cm (58 ft-lb, 78 N-m)

MEASURE TOTAL PRELOAD
Using a torque wrench, measure the total preload.
Total preload: In addition to drive pinion preload

4 — 6 kg-em (3.5 — 5.2 in.-Ib, 0.4 — 0.6 N-m)

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 s.
{c) Inspect the tooth pattern.

\/ )
\ Sélect an ating shim tha wil bring the ive

Pinion closer tethering ear |
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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New Spacer

Oi Stinge

Es

10.

n.

12.

If the teeth are not contacting properly, use the foll
chart to select a proper washer for correction.

Washer thickness om fad

Thickness “Thickness
224 (0.0882) 2.51 (0.0988)
2.27 (0.0894) 2.54 (0.1000)
2.30 (0.0906) 2.87 (0.1012)
2.33 (0.0917) 2.60 (0.1024)
2.36 (0.0929) 263 (0.1035)
2.39 (0.0941) 266 (0.1047)
2.42 (0.0953) 2.69 (0.1059)
2.45 (0.0965) 2.72 (0.1071)
2.48 (0.0976)

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 FRO
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 oil slinger facing as shown.

{b) Using SST, drive in a new oil seal.
SST 09316-60010

Oil seal drive in depth: 1.5 mm (0.059 in.)
(c) Apply MP grease to the oil seal lip.

INSTALL COMPANION FLANGE

{a) Using SST, install the companion flange on the shaft

SST 09567-22022

{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-om (80 ft-lb, 108 N-m)
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f)_ 13. CHECK FRONT BEARING PRELOAD

Sst

4.

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 Nem)
Reused bearing 6 ~ 10 kg-cm

15.2 = 8.7 in-tb, 0.6 — 1.0 Nem)
(a) If preload is greater than specification, replace the

bearing spacer.

(b) If the preload is less than specification, retighten the
nut 130 kgem (9 ftlb, 13 Nam) 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 ft1b, 235 Nm)

CHECK RUNOUT OF COMPANION FLANGE

Using a dial indicator, measure the lateral and radial
Funout 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 SST, 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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17. INSTALL SIDE GEAR SHAFT

(a) Before installing the shaft, replace the snap ring.
hammer, drive in the side gear sha

it contacts the pinion shaft.

NOTE: As the LSD cannot be checked visually, c
that the shaft is fully inserted by confirming the sound:
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 si
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 ca
bolt.

Torque: 850 kg-cm (61 ft-lb, 83 Nem)

2. INSTALL DIFFERENTIAL SUPPORT MEMBER
MOUNTING BOLT NO. 1 (See page RA-55)
Torque: 850 kg-cm (61 ftb, 83 N-m)

Lower the differential and remove the jack.

3. CONNECT PROPELLER SHAFT FLANGE FRI
COMPANION FLANGE

4, CONNECT DRIVE SHAFT

Torque: 700 kg-cm (51 ftb, 69 Nem)

5. 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)
‘SAE BOW or SOW — 90
‘at temperature below — 18°C (0°F)

Capacity: 1.2 liters (1.3 US ats, 1.1 Imp. qts)
Install a filler plug.



REAR AXLE AND SUSPENSION — 3d Slip Differential RAS?

LIMITED SLIP DIFFERENTIAL
Preparation of disassembly
1, REMOVE DIFFERENTIAL (See page RA-20)

2. DISASSEMBLE DIFFERENTIAL CASE FROM
CARRIER (See page RA-25)

3. DISASSEMBLE SIDE BEARING
(See page RA-26)
NOTE: If the side gear or clutch member has been re-
placed, be sure to replace the thrust washer contacting this
art. Any disassembled part that is to be reused must be
reassembled to its former location.

COMPONENTS

‘Adjusting Washer
Side Gear

", B———Pinion Gear

lutch Member RH

Clutch Member LH

Clutch Member
“Thrust Washer

jon (Rib, N}] +: Specitied torque

$ Non-reusable part
t_Precosted part mes

DISASSEMBLY OF LIMITED SLIP
DIFFERENTIAL

1. PUT MATCHMARKS ON CASE AND CASE
COVER

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 to
around 150 °C (302°F) in an oil heater or similar means.

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
fe) Adjusting washer

5. REMOVE FOLLOWING PARTS FROM DIFFERENTIAL
CASE:

(a) Clutch member RH with pinion gear

(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

(9) 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 (1.6526-1.6535)
Differential case (B)| 42.000-42.026 (1.6535-1.6545)

Clearance 0-0.050 {0-0.0020)

ADJUST SIDE GEAR THRUST CLEARANCE

NOTE: Adjust the axial clearance inside the differenti
‘case by selecting 2 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.
SST 09411-22011

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
(5) Clutch member LH
(6) Clutch member RH
(2) 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 SST and hold the parts with spring
tension.

{d) Using a micrometer, measure dimension “L".

NOTE: Properly align the parts to be measured and
‘measure dimension “'L several times. Take the average of
the readings.
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(@) 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)
75.01-75.04 (2.9531-2.9543)

| 78.04-75.07 (2.9543.2.9555)

75.07-75.10_(2.9555-2.9567) |
75.10-75.13 (2.9567-2.9579)i

m
 

olale
)>|

(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 om Ci.)

Mark | Thickness Mark | __ Thickness

1 | 1.80 0.0708) 4 | 1.98 (0.0768)
2 | 1.85 (0.0728) 5 | 20000787)
3 | 1.90 (0.0748) 6 | 2.05 (0.0807)

Adjusting washer selection table
Differential case code mark

4

Z
i
2
i
i
i

g
H
i
j
:
i
i
i

“*L
Y 

Measur
ed 

assemb
led 

distan
ce 

of
 t

hrus
t 

wash
er 

No
, 

1
 and

 
No

. 
2

, e
te 

(mm
)

a0
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1 Washer {g) Instat! following parts onto the differential case
© Adjusting washer

© Thrust washer No. 2

‘© Thrust washer No. 3

© Side 9

© Clutch member thrust washer

‘© Clutch member LH

NOTE: Do not install the clutch member spring.

© Clutch member RH with pinion gear

& (h} Insta following parts onto the differential case cove
*# Adjusting washer

© Thrust washer No. 2

© Thrust washer No. 3

* Side gear

© Clutch member thrust washer

‘Temporarily assemble the selected thrust washers
mit together with the other “L” dimension measured

f parts into the case.

| vas NOTE: Do not assemble the spring.

(i) Tighten the bolts to specified torque.

Torque: 650 kg-cm (47 ftlb, 64 N-m)

(k) Turn the side gears with the side gear shaft or other
‘means and check to see that they turn smoothly,

NOTE: Remove the snap ring from side gear shaft.
Reselect thrust washers if the side gear does not turn
smoothly.

(1) Disassemble the differential case,
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ASSEMBLY OF DIFFERENTIAL CASE y
(See page RA37)

1. WASH DIFFERENTIAL CASE ASSEMBLY

Wash the differential case and bolts with trichloroethy-
lene.

NOTE: Other cleaning solvent may be used if it has the
‘same degreasing effect as trichloroethylene.

2, INSTALL FOLLOWING PARTS ON TO DIFFERENTIAL
oe CASE

NOTE: Coat the parts with gear oil for LSD.
‘© Adjusting washer

NOTE: 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,
© Clutch member LH

© Clutch member spring
© Clutch member RH with pinion gear

Adjusting Washer

3. INSTALL FOLLOWING PART ONTO DIFFERENTIAL
CASE COVER
© Adjusting washer

NOTE: 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.

Align the marks on the case and case cover.



REAR AXLE AND SUSPENSION Li sd Slip Differential RA43

4. INSTALL CASE COVER BOLTS.

(a) Apply retaining compound to the bolts,
NOTE: Use Lock-Tight as the retaining compound,

NOTE: Method 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-om (47 ftb, 64 Nem)

5. CHECK SIDE GEAR THRUST CLEARANCE

Turn the side gear with side gear shaft or other means
and check to see that they turn smoothly.

6. INSTALL SIDE BEARING (See page RA-28)

INSTALLATION OF DIFFERENTIAL

1. INSTALL DIFFERENTIAL CASE IN CARRIER
(See page RA-30)

2, INSTALL DIFFERENTIAL
(See page RA-36)
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IRS TYPE REAR SUSPENSION

COMPONENTS

Upper insulator

Shock Abvorber—|

8
QD ima | ©

i
‘Stabilizer Bar

'
1

1

'

'

Rear Axle Shaft

[Reem b, Waa]] = Specitied torque
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Coil Spring and Rear Shock Absorber
REMOVAL OF COIL SPRING AND
SHOCK ABSORBER

1. JACK UP VEHICLE

Jack up the differential carrier assembly and support the
rear suspension member with stands.

2, REMOVE BRAKE HOSE CLIPS

3, REMOVE STABILIZER BAR END

Disconnect the nut, cushion and retainer from suspension

4, REMOVE DRIVE SHAFT

Remove the nut holding the rear drive shaft.

5. LEAVE A JACK UNDER SUSPENSION ARM

6. REMOVE REAR SHOCK ABSORBER

(a) Remove the bolt holding the shock absorber to the
rear suspension arm and disconnect the shock absorber.
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{b) If replacing the shock absorber, remove the nut hold.

ing the shock absorber to the body, and remove the
shock absorber.

NOTE: Use a screwdriver to keep the shaft from turning,

7. 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.

INSTALLATION OF COIL SPRING AND
SHOCK ABSORBER

1, PUT LOWER INSULATOR ON REAR SUSPENSION
ARM

PUT UPPER INSULATOR ON COIL SPRING

3, INSTALL COIL SPRING

4. CHECK POSITION OF LOWER INSULATOR,<=) a) Jack up the rear suspension arm.
(b) Check that the lower insulator is installed correctly
If the insulator is not in correct position, reinstall the coil
spring,
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Retainer

Cushion
Retainer

INSTALL SHOCK ABSORBER
(a) Connect the shock absorber to the body with the

nuts. Hold the shaft with a screwdriver.

Torque the nut,

Torque: 250 kg-cm (18 ft-lb, 25 N.m)

(©) Connect the shock absorber to the rear suspension
arm with the bolt. Torque the bolt.

Torque: 375 kg-cm (27 ft-lb, 37 Nm)

CONNECT STABILIZER BAR END TO REAR
‘SUSPENSION

Connect the cushion, retainer to the rear suspension arm
with the nut, Torque the nut.

Torque: 180 kg-cm (13 ftlb, 18 Nem)

INSTALL DRIVE SHAFT

Connect the drive shaft to the rear axle shaft with the
nuts,

Torque: 700 kg-em (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 side
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, collars, cushions and nut.
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3. INSTALL STABILIZER BAR BRACKET TO
DIFFERENTIAL SUPPORT MEMBER

Rear Suspension Arm
(See page RA-44)

REMOVAL OF REAR SUSPENSION ARM

1. DISCONNECT STABILIZER BAR FROM LOWER ARM

DISCONNECT REAR DRIVE SHAFT

REMOVE REAR AXLE SHAFT FLANGE

REMOVE BRAKE DRUM OR DISC ROTOR

REMOVE BACKING PLATE OR DUST COVER

DISCONNECT BRAKE LINE

DISCONNECT SHOCK ABSORBER FROM LOWER
ARM

2

3,

4.

5. REMOVE REAR AXLE SHAFT

6.

7.

8,

9. REMOVE COIL SPRING

10. 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.
(c) Remove the suspension arm.
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REPLACEMENT OF REAR SUSPENSION
ARM BUSHING

1. CHECK ARM AND BUSHING

(a) 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 in te
figure.

{b) Bend the remaining portions inward with a cold
chisel.

NOTE: Be careful not to damage the flange.

{c) Bend in the flange tips and pull off the flange witha
pair of pliers.
Bend the remaining flange portion so the SST can b.
installed to the lower arm.

(d)_ Using SST, press out the outer bushing from the arm,

SST 09710-22041
(09710-02040, 09710-02050, 09710-02060)



REAR AXLE AND SUSPENSION — IRS Type Rear Suspension RASI

(e) Using SST, press the outer and inner bushings into
the arm.

SST 09710-22041 (09751-02050, 09751-02060)
NOTE: Do not allow grease or oil to get on the bushings.

INSTALLATION OF REAR SUSPENSION ARM.

1. INSTALL ARM

{a) 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



REAR AXLE AND SUSPENSION — IRS Type Rear Suspension

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 Nm)
Outside 1,175 kg-cm (85 ft-lb, 115 Num)

13. CHECK AND ADJUST REAR WHEEL ALIGNMENT
(See page RA-3)

14. BLEED BRAKE LINE



REAR AXLE AND SUSPENSION — Differential Support Member RASS

DIFFERENTIAL SUPPORT MEMBER
COMPONENTS:

e——. ‘2Mounting Bolt
upper stopper

Bolt
cushion © Differential Support Member No.2
Lower Stopper
J irre Support Member No 1

Pi OR

min att
iaRR Drive Shaft

VAN
+ Specified torque

© Non-reusable part ze

REMOVAL OF DIFFERENTIAL SUPPORT
MEMBER

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

(a) Remove the No. 2 mounting bolt nuts and lower
stopper.

{b) Remove the differential support member with the
upper stopper.



RASA REAR AXLE AND SUSPENSION ~ Differential Support Member

Loner Stopper =>

womner —
Lower Stopper —

uw—S

REPLACEMENT OF DIFFERENTIAL SUPPORT
MEMBER CUSHION

1, REMOVE CUSHION

Using a press, press out the cushion from the suppor
member.

2. INSTALL NEW CUSHION

Using a press, press the new cushion into the suppor
member.

NOTE: Assemble the cushion with the recesses at right
angle to the support member.

3. CHECK DIFFERENTIAL SUPPORT MEMBER

If the support member is damaged or worn, replace it,

INSTALLATION OF DIFFERENTIAL SUPPORT
MEMBER
1. INSTALL SUPPORT MEMBER

(a) Put upper stopper on member.

{b) Install the support member and lower stopper with
nuts.

NOTE: Hand tighten the nuts.

2, INSTALL DIFFERENTIAL CARRIER BOLT
Install the differential carrier bolts.



REAR AXLE AND SUSPENSION — Different

3.

| Support Member RASS

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 ft-lb, 83 N.m)

TIGHTEN SUPPORT MEMBER NUTS.

Torque the nuts.

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

CONNECT DRIVE SHAFT

INSTALL STABILIZER BAR BRACKET
(See page RA-49)
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BRAKE SYSTEM recautions, Troubleshooting

PRECAUTIONS
1. Care must be taken to replace each part properly asi

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. Its very important to keep parts and area clean when re
pairing the brake system,

TROUBLESHOOTING

Problem Possible cause Remedy Page
Low or spongy pedal | Brake pads worn Replace brake pads BR-14,20

Leak in brake system, Repair leak

‘Master eylinder faulty Repair or replace master Bro
cylinder

Air in brake system Bleed brake system BR?

Cylinder faulty Repair cylinder 8R14,20

Piston seals worn or damaged Repair brake calipers 8R16,22

Brakes drag Parking brake out of adjustment ‘Adjust parking brake BR, 90

Binding parking brake wire Repair as necessary

Booster push rod out of adjustment Adjust push rod BRA2

Return spring faulty Replace spring BR26

Brake line restricted Repair as necessary

Pads cracked or distorted Replace brake pads 8-14.20

Caliper piston sticking Repair as necessary eR.1622

Adjuster broken Replace adjuster R26

Master cylinder faulty || Repair or replace master BRO
| evtinder

Brakes pul Tires improperly inflated | tnttate tres to proper pressure
Oit or grease on pad Check for cause/replace pads | BR-14,20

Brake pads distorted, worn or Replace brake pads or shoes. | @R-14,20
lazed

Disc out of round Replace dise 8R-14,20
Return spring faulty Replace spring BR26

Cylinder faulty Repair evlinder 8R1420

Piston frozen in caliper Repair caliper 8R-1622
Dise brake pad sticking Replace pads BR-14.20



BRAKE SYSTEM — Troubleshooting BRS

TROUBLESHOOTING (Cont'd)

Problem Possible cause Remedy Page
Hard pedal but brakes | Oi or grease on pads Check for causereplace pads | 8-14.20

intcient Replace brake pads 8A-14,20
Repair caliper R162

Repair booster BRA

Vacuum leaks Repair as necessary

Brake line restricted Repair as necesary

Sapping or clicking | Oram brakes in 3 places_brake shoes Lubriea 8R28
reise when brakes binding at backing plate ledges

se aoplied Drum brakes in 3 places—backing Replace and lubricate ledges | BR-26
te ledges worn

rum brakes—toose or missing hold: Replace 8R26
sown soring

Dise brakes—rust on front edge of Inspect, ubricate,replaceit | 8-26
inboard shoes necessary

Disc brakes-loote or misting ant Replace Bn-1420
ratte spring

Disebrakes—Ioose installation bolt Tighten 8R-1420
Dis brakes-wear on slide bushing Replace R420

Secaping or grinding | Worn brake linings Replace, Refinish rotersit | @R-14,20
reise when brakes

fe sopiied | Caliper to wheel or rotor interference 8R-14,20
Dust over to rotor intererence Corrector replace 8R-14.20

Other brake system components Inspector service R420
Warped or bent brake backing
plate or splash shield, eracked
rotors

Tires rubbing against chassis and body Inspect or service



BRAKE SYSTEM — Troubleshooting

TROUBLESHOOTING (Cont'd)

Problem Possible cause Remedy Page,
Saueating, groaning or | Rotors and pads worn or scored Inspect, service or replace 8R-1420
chattering noise when — | 0 beakise brakes—missing or damaged Replace 8R-1420,
brakes ro spotted ‘brake pad anti-squeal shim

Disc brakes—burred or rusted calipers ‘Clean or deburr 8R-1622
Note: Brake frietion i
materials inherently, Dirty, greased, contaminated or glazed | Clean or replace 8R14,20

‘generate noise and Hinings
heat in order to dis- Improper lining parts Inspect for correct usage, BR-14.20
sipate energy. AS a re- replace

‘ult, occasional squeal | jyal-adjustment of brake pedal or booster | Inspect and adjust 86,12is normal and is pushrod
‘aggravated by severe
environmental condi. | L008 of damaged shoe retaining pins, lospect, service or replace R26
tions such os cold, springs and clips and grooved backing

heat, wetness, snow, late ledges
Pad weer and pad wear indicator making | Replace 8R.1420,
contact with the rotor

isnot a functional
problem and does not
indicate any loss of
brake effectiveness

Squeating noise when | Bent or warped backing plate causing Service or replace BR26
brakes are not applied | interference with drum

Improper machining of drum causing Replace drum R26
interference with backing plate or shoe

‘Matadjustment of brake pedal or booster | Inspect and adjust BR6.12
ush-rod,

Poor return of brake booster or master | Inspect, service or replace aR9,12cylinder 1420
Dite brakes—rusted, stuck Inspect, lubricate as necessary | BR-14,20
(Other brake system components: Inspect, service, replace as R26

Loose or extra parts in brakes required

Rear drum adjustment too tight
‘causing lining to glaze

Worn, damaged or insufficiently
lubricated wheel bearings

Drum brakes-weak, damaged or R26
Incorrect shoe hold-down springs

Drum brakesgrooved backing plate R26
ledges

Improper positioning of pad in ealiper BR-14.20,

Outside diameter of rotor rubbing
‘caliper housing

Housing installation of dise brake pad BR-14,20
support plate

Pad wear and pad wear indicator making 8R.14,20
‘contact with the rotor
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TROUBLESHOOTING (Cont'd)

Problem Possible cause Remedy Page
Groaning clicking or | Stones or foreign material wapped inside | Remove stones, ete,
rattling noise when wheel covers

brakes arenot applied | Loose whee! nuts Tighten to correct torque.
Replace if stud holes are
slongated

Dise brakes—toose or missing anti Inspect, service or replace 8R-14,20
‘rattle spring or pad support plate oF

mping on outer pad

Dise brakes—fallure of shim 8R.14,20

Dise brakes-wear on side bushing 8R-14,20

Dise brakes—loote installation bolt Inspect, tighten if necessary | 8R-14,20

Matadjustment of break pedal or Inspect and adjust 8R6,12
booster pushrod

Disc brakes~poor return of piston Inspect, service or replace BR-1622

‘Drum brakes-loose or extra parts

Worn, damaged or dry wheel bearings

Inspect, remove or service

Inspect, lubricate or replace

R26



Stop Light Switch

Pedal Push Rod

Pedal Push Rod

Pedal Free Play

BRAKE SYSTEM — Checks and Adjustments

CHECKS AND ADJUSTMENTS
CHECK AND ADJUSTMENT OF BRAKE PEDAL

1, CHECK THAT PEDAL HEIGHT IS CORRECT, AS
SHOWN

Pedal height from asphalt sheet: 154 — 164mm

(6.06 — 6.46 in.)

2. IF NECESSARY, ADJUST PEDAL HEIGHT

(a) Sufficiently loosen the stop light switch.

(b) Adjust the pedal height by turning the pedal push ro,
{c) Return the stop light switch until it lightly contacs

the pedal stopper.

{d) After adjusting the pedal height, check and adjust the
pedal freeplay.

3. 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 i
felt, Measure the distance, as shown,

Pedal freeplay: 3 —6 mm (0.12 — 0.24 in.)
NOTE: 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.

{c) After adjusting the pedal freeplay, check the pedal
height.

CHECK THAT PEDAL RESERVE DISTANCE IS
CORRECT, AS SHOWN

Release the parking bral
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
NOTE: If available, use a brake booster tester to check
the booster operating condition,

1. OPERATING CHECK

(a) 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.

2. AIR 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
is 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.

| GOOD NO GOOD

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.

on a painted

1, FILL BRAKE RESERVOIRS WITH BRAKE FLUID

Check the reservoir after bleeding each wheel. Add fluid,
if necessary,

2. 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.



BRE 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, loos

the bleeder plug until fluid starts to runout. Then
close the bleeder plug.

(c) Repeat this procedure until there are no. more a
bubbles in the fluid.

Bleeder plug tightening torque:
85 kg-cm (74 inh, 8.3 Nem)

6 REPEAT PROCEDURE FOR EACH WHEEL

CHECK AND ADJUSTMENT OF PARKINGBRAKE
1, CHECK THAT PARKING BRAKE LEVER TRAVELS

CORRECT

Pull the parking brake fever all the way up, and count te
notches of lever travel.

Parking brake lever travel at 20 kg (44.11b, 196.N):
5 — 8 cli

If incorrect, adjust the parking brake.

2. IF NECESSARY, ADJUST PARKING BRAKE

NOTE: Before adjusting the parking brake, make su
that the rear brake shoe clearance has been adjusted

For shoe clearance adjustment, see step 10 on page BR,

(a) Remove the rear console box.

(b) Loosen the lock nut and turn the adjusting sora’
until the travel is correct.

(c) Tighten the lock nut and install the console box,



BRAKE SYSTEM — Master Cylinder BR.9

MASTER CYLINDER
COMPONENTS

(aoe

wn [ReservoirBrake Tube Pex ing

O-Ring FF how Snap Ring
(eos a] Fo! i! iy soot

; Outlet Plug 48013, 447][igem (heb, Wend] : Specified torque = $8 Te artes tae PRSHTTET]
1@ Non-reusable part [2301.13 ] piston Stopper Bott 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

DISCONNECT TWO BRAKE TUBES
Using SST, disconnect two brake tubes from the master
cylinder.

SST 09751-36011

REMOVE MASTER CYLINDER

(a) Remove the four nuts,

{b) Remove the master cylinder and gasket from the
brake booster.

DISASSEMBLY OF MASTER CYLINDER

1. PLACE CYLINDER IN VISE

2. DISCONNECT RESERVOIR AND HOSE

Remove the cap, strainer, bolt and hose.

REMOVE SNAP RING AND ELBOW

4. REMOVE TWO OUTLET PLUGS



BR-10 BRAKE SYSTEM — Master Cylinder
5. REMOVE PISTON STOPPER BOLT

Using a screwdriver, push the pistons in all the way and
remove the piston stopper bolt.

6. REMOVE TWO PISTONS AND SPRINGS

(a) Using snap ring pliers, remove the snap ring.

{b) Remove two pistons and springs from the masta
cylinder.

NOTE: It may be necessary to inject compressed air ia
the check valve hole to force out the No, 2 piston.

ASSEMBLY OF MASTER CYLINDER
(See page BR-9)

1, APPLY LITHIUM SOAP BASE GLYCOL GREASE
TO RUBBER PARTS OF PISTON

2. INSTALL TWO SPRINGS AND PISTONS.

CAUTION: Be careful not to damage the rubber lips on
the pistons.

(a) Insert two springs and pistons in the master cylindt
housing as shown.

(b) Using snap ring pliers, install the snap ring.

3. 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-cm (7 ft-lb, 10 N-m)

4, INSTALL TWO OUTLET PLUGS

Torque plugs.

Torque: 450 kg-em (33 ftlb, 44 N-m)



BRAKE SYSTEM ~ Master Cylinder BRAT

. 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,

6. INSTALL ELBOW AND SNAP RING

7. CONNECT RESERVOIR HOSE

INSTALLATION OF MASTER CYLINDER
(See page BR-9)

1. CLEAN OUT GROOVE ON LOWER INSTALLATION
SURFACE OF MASTER CYLINDER

2. CONFIRM THAT “UP” MARK OF MASTER CYLINDER
BOOT IS IN CORRECT POSITION

3. ADJUST LENGTH OF BRAKE BOOSTER PUSH ROD
BEFORE INSTALLING MASTER CYLINDER
(See page BR-12)

4, INSTALL MASTER CYLINDER
Install the master cylinder and gasket on the brake booster
with four nuts,

Torque: 130 kg-em (9 ft-lb, 13 Nem)

5. CONNECT TWO BRAKE TUBES
Using SST, connect two brake tubes to the outlet plugs.

‘SST 09751-36011
Torque: 185 kg-cm (11 ft-lb, 15 Nem)

CONNECT LEVEL WARNING SWITCH CONNECTOR

7. ADJUST BRAKE PEDAL (See page BR-6)

uy 8. FILL BRAKE RESERVOIR WITH BRAKE FLUID AND
BLEED BRAKE SYSTEM (See page BR-7)



BRAKE SYSTEM

BRAKE BOOSTER
REMOVAL OF BRAKE BOOSTER

rake Booster

keen (ieib, Nem

© Non-rousable part

Brake Booster

levis Pin

Hose

Specitied torque

1, REMOVE MASTER CYLINDER (See page BR-9)

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,

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 — 0.6 mm
(0.004 — 0.020 in.)



BRAKE SYSTEM — Brake Booster BR-13

ssT

——sst

(a) Set SST on the master cylinder, and lower the pin
until its tip slightly touches the piston.

SST 09737-00010

NOTE: Take the measurement with the gasket in place.

(b) Turn SST upside down, and set it on the booster.
SST 09737-00010

{c) Check that push rod lightly touches the pin head.

(d) Adjust the booster push rod length until the push rod
lightly touches the pin head.

INSTALL BRAKE BOOSTER

(a) Install the brake booster over the gasket,

(b) Tighten the four nuts.

Torque: 130 kg-em (9 ft-lb, 13 Nem)

CONNECT CLEVIS TO BRAKE PEDAL
Install the clevis pin and clip,

INSTALL MASTER CYLINDER
(See steps 1, 2 and 4 on page BR-11)

CONNECT HOSE TO BRAKE BOOSTER

ADJUST BRAKE PEDAL (See page BR-6)

PERFORM OPERATIONAL CHECK
(See page BR-7)



BR-14 BRAKE SYSTEM — Front Brake

FRONT BRAKE
COMPONENTS

Disc Brake Cylinder.

Cylinder Installation Bolt

Pad Support Plate

Ped Guide Plate —__aega ~Toraue Plate
Anti-Rattle Spring.

Anti-Saut
Ped

Pad Guide Plate——____ag

Anti-Rattle Spring ———________99

— Main Pin Boot

Boot
‘Set Ring

Sliding Bushing Boot
gem (TG_Nm]] : Specified torque

REPLACEMENT OF BRAKE PADS.
NOTE: If 2 squealing noise occurs from the brakes whit
driving, check the pad wear indicator. If there are tracts
of the indicator contacting the rotor disc, the disc pal
should be replaced.

1. DRAW OUT A SMALL AMOUNT OF BRAKE FLUID

2, REMOVE CYLINDER INSTALLATION BOLT



BRAKE SYSTEM ~ Front Brake BRAS

3, LIFT UP CYLINDER

(a) _Liftup the cylinder.

{b) Insert a bolt into the torque plate hole to secure the
cylinder.

4, REMOVE PADS AND ANTISQUEAL SHIM

5. REMOVE ANTLRATTLE SPRINGS, PAD GUIDE
PLATES AND SUPPORT PLATE

6. INSTALL NEW PAD SUPPORT PLATE, NEW PAD
GUIDE PLATES AND NEW ANTI-RATTLE SPRINGS

PUSH PISTON INTO CYLINDER

8. 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 alloiw oil or grease to touch the rub-
bing face,

(b) Install the anti-squeal shim toward the inside of the
pad,

9, LOWER CYLINDER

Remove the bolt from the torque plate and lower the
cylinder.
NOTE: Insert the cylinder carefully so the boot is not
wedged.

10. INSTALL CYLINDER INSTALLATION BOLT

Install and torque the cylinder installation bolt.

Torque: 200 kg-cm (14 ft-lb, 20 Nem)

11. 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

(a) Using SST and a spanner, disconnect the brake tute
from the hose.

SST 09751-36011

{b) Use a container to catch the brake fluid.

{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,

(b) Lift up and push out the cylinder from the torque
plate pin.

REMOVE FOLLOWING PARTS:

(a) Anti-squeal shim

{b) Brake pads
(c)Anti-rattle springs

(d) Pad guide plates
(e) Pad support plate

DISASSEMBLY OF CYLINDER
(See page BR-14)

1. REMOVE SLIDING BUSHING AND BOOT
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BRAKE SYSTEM — Front Br: BR.17

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 ai

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.



BRAKE SYSTEM — Front Brake

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 correct,

IF NECESSARY, REPLACE ROTOR DISC

(a) Remove the torque plate from the knuckle.
{b) Remove 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 Nem)
{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-em (67 ft-lb, 91 Nem)

ASSEMBLY OF CYLINDER
(See page BR-14)

1. APPLY LITHIUM SOAP BASE GLYCOL GREASE
TO FOLLOWING PARTS:

(2) Main pin boot
(b) Sliding pin and boot
(c} Piston seal and piston

{d) Dust boot

2. INSTALL PISTON SEAL AND PISTON IN CYLINDER

3. INSTALL CYLINDER BOOT AND SET RING IN
CYLINDER,



oe

SEE
FRONT BRAKE

REPLACEMENT OF BRAKE PADS
BR14

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 i
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-lb, 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 Nm)
{b) Using SST, connect brake hose to the brake tube.
SST 09751-36011
Torque: 155 kg-cm (11 ftib, 15 Nm)

FILL BRAKE RESERVOIR WITH BRAKE FLUID AND
BLEED BRAKE SYSTEM (See page BR-7)

stalled into the
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REAR BRAKE
COMPONENTS

Cylinder with Bracket

Boot

‘Set Ring

Pad Guide Plate
py Rattle Spring

5 — Anti-Squeal ShimoO
Pad Support Plate

Pad Guide Plate
Rotor Dise ‘Anti-Rattle Spring

Specified torave

REPLACEMENT OF BRAKE PADS ’

NOTE: If a squealing noise occurs from the brakes while
driving, check the pad wear indicator. If there are tract
of the’ indicator contacting the rotor dise, the dite pa

“ should be replaced. q

Pad Wear Ne ,Indicator i

1. DRAW OUT A SMALL AMOUNT OF BRAKE FLI

2. UNSCREW CYLINDER INSTALLATION BOLT
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3.

10.

n.

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) toward the outside of theInstall the anti-squeal

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

Torque the cylinder installation bolt,

Torque: 200 kg-cm (14 ft-lb, 20 Num)

FILL BRAKE FLUID
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REMOVAL OF CYLINDER
(See page BR-20)

1. DISCONNECT BRAKE HOSE FROM BRAKE TUBE
AND CYLINDER

{a} Using SST and a spanner, disconnect the brake tube
from the hose.

SST 09751-36011

{b) Use a container to catch the brake fluid.

{c)_ Remove the clip from brake hose.
(d) Disconnect the brake hose from the cylinder.

2, REMOVE CYLINDER

(a) Hold the sliding bushing and unscrew the cylinds
installation bolt.

ift up and push out the cylinder from the torque
plate pin.

(b)

3, REMOVE FOLLOWING PARTS:

(a) Anti-squeal shim

(b) Brake pads

(c)_Anti-rattle springs
{d) Pad guide plates
{e) Pad support plate

DISASSEMBLY OF CYLINDER
(See page BR-20)

1. REMOVE SLIDING BUSHING AND BOOT
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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

4, REMOVE CYLINDER BOOT AND SET RING FROM
CYLINDER

5. REMOVE PISTON SEAL FROM CYLINDER

INSPECTION OF REAR 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: 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,
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3. MEASURE ROTOR DISC RUNOUT

(a) Temporarily install the hub nuts in reverse,
{b) Measure the rotor disc runout at 10 mm (0,39 in}

from the outer edge of rotor disc.

‘Maximum runout: 0,15 mm (0.0059 in.)

If the runout is greater than the maximum, replace the
disc.

4. IF NECESSARY, REPLACE ROTOR DISC

(a) Remove the torque plate from the rear axle housing,

(b) Remove the rotor disc and hub nuts.
(c) Install the rotor disc, and adjust the shoe clearance,
{d) Install the torque plate onto the rear axle housing,

Torque: 475 kg-cm (34 ft-lb, 47 N-m)

ASSEMBLY OF CYLINDER
(See page BR-20)

1. APPLY LITHIUM SOAP BASE GLYCOL GREASE
TO FOLLOWING PARTS:

(2) Main pin boot

(b) Sliding pin and boot

(c) Piston seal and piston

(4) Dust boot

2. INSTALL PISTON SEAL AND PISTON IN CYLINDER

3. INSTALL CYLINDER BOOT AND SET RING IN
CYLINDER,
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ns

SEE
REAR BRAKE

REPLACEMENT OF BRAKE PADS
BR-20

4. INSTALL MAIN PIN BOOT

Using a 21-mm socket wrench, press in the boot.

5. 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:
(a) Pad support plat

(b) Pad guide plates

(c)_Anti-rattle springs

(d) Brake pads
{e) Anti-squeal shim

2. INSTALL CYLINDER

(a) Install the cylinder onto the main

NOTE: Make sure that the boot end
groove of the main pin,
(b) Insert the cylinder installation bolt into the cylinder

body.
(c) Install the cylinder over the brake pads.

3. TORQUE CYLINDER INSTALLATION BOLT
Torque the bolt.

Torque: 200 kg-cm (14 ft-1b, 20 Nm)

4 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,

SST 09751-36011

Torque: 155 kg-em (11 ft-lb, 15 N.m)

5, FILL BRAKE RESERVOIR WITH BRAKE FLUID AND
BLEED BRAKE SYSTEM (See page BR-7)

installed into the
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Rear Par!
COMPONENT

ig Brake

‘Shoe Strut and Spring
Rear Shoe with Lever

Shoe Return Spring

Backing Plate Pin

Front Shoe

Shoe Adjusting Screw Set
Shoe Hold-down Spring

DISASSEMBLY OF PARKING BRAKE

1, REMOVE REAR DISC BRAKE ASSEMBLY
(a) Remove two torque plate mount bolts and remove

the disc brake.

(b) 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.
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1 I giesrance

7, REMOVE REAR SHOE

(a) ‘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
soecification.

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 Gin.)

03 (0.012) 0.9 (0.035)
06 (a028)
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5. IF NECESSARY, REPLACE SHIM

(a) Remove the parking brake lever, and install the cor:rect size shim. |
{b) Install the parking brake lever with a new C-washer,
{c) Remeasure the clearance.

ASSEMBLY OF PARKING BRAKE |
(See page BR-26)

1. APPLY NON-MELTING TYPE GREASE ON BACKING
PLATE AS SHOWN
Apply non-melting type grease to the sliding surfaces of
the shoe.

2. APPLY NON-MELTING TYPE GREASE TO SHOE
ADJUSTING SCREW SET [
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for Front for Rear

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.

Do not allow oil or grease to touch the rub-

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

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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6
\p?y

10.

1.

12,

13,

4.

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 count the
notches of lever travel

Parking brake lever travel at 20 kg (44.1 Ib, 196 N):
5 — Bick

INSTALL REAR DISC BRAKE ASSEMBLY

Install the disc brake and torque two torque plate mount
bolts.

Torque: 475 kgm (34 ft-lb, 47 Nem)

BED DOWN PARKING BRAKE SHOES AND DRUN

(a) Drive the vehicle at about 50 km/h (31 mph) ona
safe, level and dry road.

(b) With the parking brake release button pushed in, pul
‘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) a
this condition,

(d) Repeat this procedure two or three times,

RECHECK PARKING BRAKE LEVER TRAVEL
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. BRAKE HOSES AND TUBES
‘a DISCONNECT AND CONNECT HOSE AND TUBE

1. DISCONNECT HOSE AND TUBE

(2) Disconnect the ctip.
(b) Using a wrench to hold the hose and SST to hold the

tube, disconnect the tube and hose.

SST 09751-36011

2, CONNECT 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.

‘SST 09751-36011

Torque: 155 kg-cm (11 ftlb, 15 N-m)

(c}_ Install a new hose

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 TUBEScme SS (a) Inspect the tube for damage, eracks, dents or corro-
sion.

sow {b) Inspect the threads for damage.
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SR2 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 ret
in a driving hazard.

TROUBLESHOOTING

Problem Possible cause Remedy Page
Hard steering Tires impropery inflated Inflate tires to proper pressure FAS

Power steering belt loose Tighten belt sn26 |

Oil level in reservoir low Check reservoir sais |
Insuicient lubricant Lubricate suspension and

steering linkage

Excessive caster Check front end alignment FAa
Lower arm ball joints worn Replace tower arm bal joints FAAS
Power steering unit faulty Check power steering unit SRA3

Poor return Tires improperly inflated Inflate tres to proper pressure faa |
Insufficient lubricant Lubricate suspension and

steering linkage
Whee! alignment incorrect Check frontend alignment Faa

Excessive play ‘Steering gear loose Tighten gear bolts
Main shaft worn Feplace main shaft srs

Lower arm ball joints worn Replace tower arm bal joints FAAS

1
Freeplay

ON-VEHICLE INSPECTION
CHECK THAT STEERING WHEEL FREEPLAY IS
CORRECT

With the vehicle stopped and pointed straight ahead, rock
the steering wheel gently back and forth with light finget
pressure. Freeplay should not exceed the maximum limit,
Maximum play: 30mm (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
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STEERING COLUMN ASSEMBLY
WITH TILT STEERING
REMOVAL OF STEERING COLUMN

Combination Switch

Column Cover

Intermediate Shaft

Column Cover

gem (fib, Nemi] : Specified torque
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REMOVE NEGATIVE CABLE FROM BATTERY

REMOVE INTERMEDIATE SHAFT

(a) Remove the two set bolts.
(b) Remove the rack housing side first.

(c) 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,

{b) Remove the steering wheel nut.

(c) Using SST, remove the steering wheel.
SST 09609-20011

REMOVE INSTRUMENT LOWER PANEL AND AIR
DucT

REMOVE COLUMN COVER AND COMBINATION
SWITCH

REMOVE TWO MOUNTING BOLTS FROM COLUM
HOLE COVER PLATE

REMOVE TWO COLUMN BRACKET MOUNTING NUTS

PULL OUT COLUMN TUBE AND SHAFT

‘Turn the column tube as shown and pull out the shaft.
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COMPONENTS

a

Column Tube and
frrermedtate shat

(iss i13, 180]

Snap Ring
Upper Bear(ies, 107] Upper Bracket

Support Reinforcement
7 

Lower Bearing

ar No.2 anson SprigL 22 terion Sing

° Collar No. 1

Column Bracket
Serration Bott

Tilt Stering Support

[Gecem eI, Nomi]: Specified torque
}® Non-reusable part
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DISASSEMBLY OF STEERING COLUMN ASS!
AND TILT MECHANISM
{See page SR-5)

1, 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,

2. REMOVE TENSION SPRINGS AND CORDS

(a) Fully tilt the main shaft upward. i
{b) Pry the spring and remove the cord and spring,

3. DISCONNECT INTERMEDIATE SHAFT AND MAIN
SHAFT

Bs {a)_ Place matchmarks on the intermediate shaft and uni
versal joint.

(b) Remove the joint bolt.

—Aa (c) Remove the four bracket bolts.
val {d) Separate the tilt mechanism from the column tube.

4, DISCONNECT UPPER BRACKET FROM TILT
STEERING SUPPORT

(a) Remove the support reinforcement.

(b) Remove the three bolts and disconnect the bracket
from the support.
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5. REMOVE MAIN SHAFT FROM UPPER BRACKET

{a) 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

(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.

{e) Using a hammer, rémove the serration bolt and tilt
lever.



STEERING ing Column Assembly with Tilt Steeri

1

2

sst

INSPECTION AND REPAIR OF STEERING
COLUMN ASSEMBLY

IF NECESSARY, REPLACE BEARING
BRACKET

(a) Using SST and a hammer, remove the bearing,
‘SST 09620-30010 (09623-30010)

IN UPPER)

(b) Pack MP grease into the bearing,

(c) Using SST and a hammer, drive the bé
bracket.

‘SST 09620-30010 (09624-30010, 09631-00020)

ring into the

IF NECESSARY, REPLACE LOWER BEARING

(a) Using SST and a press, remove the lower bearing from
the main shaft.

SST 09527-20011

(b) Pack MP grease into the bearing.

(c) Using SST and a press, assemble the lower bearing
and main shaft.

‘SST 09236-00101 and 09612-22011
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ASSEMBLY OF STEERING COLUMN ASSEMBLY
AND TILT MECHANISM.
(See page SR-5)

COAT ALL RUBBING PARTS WITH MP GREASE1

2 ASSEMBLE PAWL SET BOLT

Torque: 185 kg-em (13 ft-lb, 18 N-m)

ASSEMBLE TILT LEVER TO SUPPORT

(a) Select a collar No. 1 which will eliminate all play.

‘Outer diameter Tm find

17.989 — 17.996 (0.7082 — 0.7085)
17.996 ~ 18.003 (0.7085 — 0.7088)
18,003 ~ 18.010 (0.7088 — 0.7091)
18,010 - 18.017 (0.7091 ~ 0.7093)
18.017 - 18.028 (0.7093 - 0.7096)

(b)

te)

Install tilt lever and collar No. 1 to the support.

Select a collar No. 2 which will eliminate all play.

Outer diameter mn ad

17.982 ~ 18.000 (0.7080 — 0.7087)
18.000 - 18.018 (0.7087 — 0.7094)

(a

(e)

co)

Install collar No. 2 to the support.

Drive the serration bolt into the support,

tall the tilt pawl, tension spring and the release
pin.
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(9) Assemble the collar and tilt lever retainer.

Torque: 185 kg-em (13 ft-lb, 18 Nm)

4, INSTALL SHIM, BOLT AND NUT

(a) Select a shim which fits snugly when pressed in by
hand.

Thickness mm (in) ‘Thickness ram fin}

02 (0.008) 14 (0.058)

05 (0.020) 18 (0.071)

08 (0.031)

(b) Install the shim, bolt, washer and a lock nut.
Torque: 185 kg-cm (13 ft-lb, 18 N-m)

5. INSTALL TILT STEERING SUPPORT STOPPER BOLT

(a) Install the stopper bolt, bracket, washer and nut,
{b) Tighten the nut by holding the bracket with your fi-

gers as shown.
Torque: 100 kg-cm (7 ft-lb, 10 N-m)

6. ASSEMBLE MAIN SHAFT AND UPPER BRACKET
{a) Assemble the collar, spring and main shaft, and inset

them into the bracket

{b) 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. ASSEMBLE UPPER BRACKET AND SUPPORT

{a) Apply anaerobic adhesive and sealant [THREE
BOND 1324 (Part No. 08833-00070) 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-tb, 7.4 N-m)
{c) Install the support reinforcement.

8, ASSEMBLE COLUMN BRACKET TO COLUMN TUBE

Torque: 185 kg-om (13 ft-lb, 18 Nem)

9. 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-tb, 25 N-m)

10. 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.

11, 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
positions.

12, INSTALL IGNITION SWITCH

Turn 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 ASSEMBI
{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-lb, 13 N-m)

4. TORQUE TWO COLUMN BRACKET MOUNTING
NUTS

Torque: 250 kgem (18 ft-lb, 25 N-m)

5. INSTALL COMBINATION SWITCH AND COLUMN
COVER

6. INSTALL AIR DUCT AND INSTRUMENT LOWER
PANEL,

7, INSTALL INTERMEDIATE SHAFT

(a) Install the column side first.

(b) Install the rack housing side.

(c)__ Install the two bolts and torque them.

Torque: 350 kg-em (25 ft-lb, 34 N-m)

8 CONNECT NEGATIVE CABLE TO BATTERY

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: 360 kg-cm (25 ft-lb, 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 (95506-00020) or
Borroughs No. BT-33-73F

Drive belt tension:
New belt. 125 + 25 Ib
Used belt 80 + 20 Ib

NOTE:
* “'New belt’ refers to a brand new belt which has never

before been used.

* "Used belt” refers to a belt which has been used on a
running engine for § 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 wheel from lock to lock several times to boost the fluid
temperature,

Fluid temperatur 80°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® Il

NOTE: 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

(a) Fully turn the steering wheel.

(b) Check that the engine rpm is decrease when the air
control valve hose is pinched.

(c)_ Check that the engine rpm is increase when the ai
control valve hose is released.
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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® II

6. START ENGINE AND RUN IT AT 1,000 RPM

After 1 or 2 seconds, fluid will begin to discharge from the
Feturn hose. Stop the engine immediately at this time

Blind Plug

7. REPEAT STEPS 5 AND 6 FOUR OR FIVE TIMES

8. CONNECT RETURN HOSE TO RESERVOIR TANK
Return
Hose

9. BLEED POWER STEERING SYSTEM
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Bleeding of Power Steering System
1. CHECK FLUID LEVEL IN RESERVOIR

Check the fluid level and add fluid if necessary.

Fluid: ATF DEXRON® or DEXRON® I
NOTE: Check that the fluid level is within the HOT
LEVEL of the dipstick. If the fluid is cold, check that itis
within the COLD LEVEL of the dipstick.

2. START ENGINE AND TURN STEERING WHEEL
FROM LOCK TO LOCK THREE OR FOUR
TIMES

== Run the engine at 1,000 rpm or less.

3. 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
engine and measure the fluid level.

Maximum rise: 5 mm (0.20 in.)

Ifa problem is found, repeat steps 1 and 2, Repair the
PS pump if the problem persists.

CHECK OF AIR CONTROL VALVE

1. START ENGINE AND RUN IT AT IDLE

2. 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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Min. 65 ko/em® Lo
& ‘Closed )

Lock Position

(-)\
fondie

Pressure Differential,
Less than & kg/em=

Oil Pressure Check
1

2

3.

4

CONNECT PRESSURE GAUGE

{a) Using SST, remove the pressure line from the PS
pump.

SST 09631-22020

{b) Connect the gauge side of the pressure gauge to the
PS pump.

(c) Connect the valve side of the pressure gauge to the

pressure line,
(d) Bleed the system. Start the engine and turn the whe

fully in both directions two or three times.

(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

CHECK FLUID PRESSURE READING WITH VALVE —
‘CLOSED :
Close the pressure gauge valve and observe the reading on
the gauge.
Minimum pressure: 65 kg/cm? (924 psi, 6,374 kPa)
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
pm checks.

If the difference is greater, repair or replace the PS pump’
flow control valve.
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8 CHECK PRESSURE READING WITH STEERING
WHEEL TURNED TO FULL LOCK

Be sure the pressure gauge valve is fully opened and the
engine idling.

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, 39 N)

If steering effort is excessive, repair the power steering
unit.

NOTE: 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

Air Control Hose

Drive Belt and Pulley Power Steering Pump

Return Hose

KZ ic)
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 SST, 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.

{c) 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:

Specified torque

© Non-reusable part

ren et in Ry Fon Cone
Sorng eat

}@O-Ring

Sep ing

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
Remove the two reservoir tank set bolts, reservoir tank and
Oring.

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
do not fall out.
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Ss sa)

7

10.

nn.

12,

13,

ing

REMOVE CAM RING, ROTOR AND VANE PLATES

CAUTION: Be careful not to scratch the cam ring, rotor
or vane plates.

REMOVE STRAIGHT PINS

REMOVE ROTOR SHAFT

(a) Clamp the front housing in a vise.

CAUTION: Do not tighten the vise too tight.

{b) Using a chisel and hammer, pry off the oil sea.

{c) Using snap ring pliers, remove the snap ring.

(d) Using a plastic hammer, lightly tap the rotor shaft aut
of the front housing.

REMOVE REAR PLATE AND SPRING

Using a plastic hammer, tap the bottom end of the rea
housing, and remove the rear plate and spring,

CAUTION: Avoid gripping the rear plate with pliers a
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 it out
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INSPECTION OF POWER STEERING PUMP
1. 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.)

2. IF NECESSARY, REPLACE ROTOR SHAFT BEARING

(a) Using snap ring pliers, remove the snap ring.
(b) Using a press, press out the bearing.

(c)_ Using a press, press in the bearing.

(d) Using snap ring pliers, install the snap ring.

3. INSPECT ROTOR AND CAM RING

Measure the cam ring thickness, Check that the difference
between the rotor and cam ring measurement is less than
‘maximum,

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.

4. 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.)

(c) 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:

Rotor and am Vane erat mmm ind
None 14.996 ~ 14998 (05004 ~ 050051

1 14.906 - 14996 (0.5003 - 05004)

2 14992 14.994 (0.5902 ~ 05900)

3 14900 — 14.992 (0.50016 ~ 0.59024)

4 14.988 ~ 14.990 (05901 ~05902)
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Compressed Air

a

5. INSPECT FLOW CONTROL VALVE AND MEASURE
SPRING

(a) Check the flow control valve for wear or damage.
{b) Apply fluid to the valve and check that it fall

‘smoothly into the valve hole by its own weight,

(c) Check the flow control valve for leakage,
'* Close one of the holes and apply compressed air [¢

or 5 kg/em? (57 or 71 psi, 392 or 490 kPal] ints
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 tength 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 nian
seat.

(b) Install a new floating type union seat.

NOTE: Only floating type parts are available.
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ASSEMBLY 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, E or F

INSTALL PRESSURE PORT UNION

Install and torque the union.

Torque: 700 kg-cm (51 ft-lb, 69 Num)

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.

(c)_ Remove the suitable bolt,

INSTALL ROTOR SHAFT TO FRONT HOUSING

Install the rotor shaft into the front housing by tapping it
in with a plastic hammer.

5. INSTALL SNAP RING

Using snap ring pliers, install the snap ring to the front
housing,

INSTALL OIL SEAL

(a) Apply a light coat of MP grease to @ new oil seal lip.

(b) Using SST and a hammer, install the oil seal

‘SST 09608-30012 (09608-04030)

INSTALL O-RING

INSTALL STRAIGHT PINS

INSTALL CAM RING

Align the fluid passages of the cam ring and front housing,
and install the cam ring,
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10. INSTALL ROTOR

Install the rotor with the chamfered end facing toward the
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

(a) Place the rear plate on the cam ring with the pin hole
aligned with the pins.

(b) Place the spring on the rear plate.

13, INSTALL REAR HOUSING
(a) Align the marks on the front and rear housing, nd

assemble them,

(b) Install the reservoir tank in place and tighten the
reservoir tank set bolts.

(6) Finger tighten the front and rear housing mounting
bolts.
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14. TIGHTEN FOUR HOUSING BOLTS

(a) 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 kg-cm (34 ft-lb, 47 N-m)

15. INSTALL RESERVOIR TANK

Install and torque the bolts.

Torque: 130 kg-cm (9 ftb, 13 Nem)

16. 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 lb, 0.3 Nem)

17. INSTALL AIR CONTROL VALVE

Torque: 370 kg-em (27 ft-lb, 36 N-m)
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Nippondenso Borroushs

INSTALLATION OF POWER STEERING PUMP
(See page SR-18)
1, INSTALL POWER STEERING PUMP

{a) Place the PS pump in position and torque the front
mount bolt.

Torque: 375 kg-em (27 ft-lb, 37 Nem)

(b) Install the drive belt adjust bolt by hand,

2. INSTALL PULLEY AND DRIVE BELT

{a} Install the woodruff key and pulley.

{b) Install the pulley set nut.
{c) Install the drive belt.

(a) Insert a bar under the PS pu
Until the belt tension is at spe

Belt tension gauge:
Nippondenso 8TG-20 (95506-00020) or
Boroughs No. BT-33-73F

Drive belt tension:
New belt 125 + 25 Ib
Used belt. 80+ 20 Ib

NOTE:
© "New belt” refers to a brand new belt which has neve.

before been used.
© “Used belt” refers to a belt which has been used ona

running engine for 5 minutes or more.

(e) Torque the adjust bolt.
Torque: 375 kg-om (27 ft-lb, 37 N-m)

(f) Push down on the drive belt to hold the pulley in
place and torque the pulley set nut.

Torque: 445 kg-om (32 ft-lb, 44 N-m)
{g) Install and torque the PS pump rear mount bolt.

Torque: 375 kg.em (27 ft-lb, 37 Nim)

3. CONNECT PRESSURE TUBE TO POWER STEERING
PUMP

Using SST, connect and torque the pressure tube.

SST 09631-22020

Torque: 450 kg-cm (33 ftlb, 44 N-m)

and ply it upward
ied value.

4. CONNECT RETURN HOSE TO RESERVOIR TANK

5. CONNECT AIR HOSES TO AIR CONTROL VALVE

6. FILL RESERVOIR WITH FLUID

Fluid: ATF DEXRON® or DEXRON® IL

7. BLEED POWER STEERING

8. CHECK FOR FLUID LEAKS
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Gear Housing
REMOVAL OF GEAR HOUSING

Intermediate Shaft

Steering Gear
Housing Assembly

Bracket and _|
Grommet

[Kem (Rb, Nam) +: Specified torque
© Non-reusable part Tie Rod

1. REMOVE INTERMEDIATE SHAFT
(See step 2 on page SR-4)

2, DISCONNECT TIE ROD END

{a) Remove the cotter pin and nut holding the knuckle
‘arm to the tie rod,

{b) Using SST, disconnect the knuckle arm from the tie
rod.

SST 09611-22012

3, DISCONNECT RETURN LINE AND PRESSURE LINE

Using SST, disconnect return and pressure lines. Use a
container to catch the power steering fluid,

‘SST 09631-22020

/ 4. REMOVE GEAR HOUSING ASSEMBLY

(a) Remove the gear housing bracket set bolts.

(b) Remove the housing assembly.
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COMPONENTS

Dust Cor
Sop Ring

Poin:° 3
011 Ses
Bearing ———__@
‘Snap Ring >

Spring —_—_——_@
Teflon Ring

AO Cylinder End Stopper Nut
(ize0 027, 1721] Control Valve

‘Turn Pressure Tube a
:

Union Seat

Fe

Rack Guide Spring Cap

Bearing
Pinion Adjusting Srew
Lock Net

Teton Ring

{ Nw eck End
+ Specified torque

© Non-reusable part
1% _Precosted part

Tie Rod Rack
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DISASSEMBLY OF GEAR HOUSING
(See page SR-27)

1. CLAMP GEAR HOUSING IN VISE

NOTE

(1) The rack housing is made of aluminum, so always use
soft jaws on the vise and clamp onto the part shown
in the figure,

(2) If clamping onto the center tube, wrap a piece of
cloth around it and be careful not to damage the
tube,

2, REMOVE TURN PRESSURE RIGHT AND LEFT
TUBES AND UNION SEATS.

{a) Using SST, remove the turn pressure tubes.

SST 09631-22020

(b) Remove the union seats.

REMOVE TIE ROD ENDS

(a) Place matchmarks on the tie rod end and rack end.
(b) Loosen the clamp and remove the tie rod end from

the rack end,

4, REMOVE RACK BOOTS

5. REMOVE RACK GUIDE SPRING CAP LOCK NUT

Using SST, remove the rack guide spring cap lock nut,

SST 09612-24012 (09617-24020)

6 REMOVE RACK GUIDE SPRING CAP

Using SST, remove the rack guide spring cap.

SST 09612-24012 (09612-10021)

7, REMOVE RACK GUIDE SPRING

8 REMOVE RACK GUIDE AND SEAT

9. REMOVE DUST COVER

10. REMOVE CONTROL VALVE HOUSING

(a) Place matchmarks on the control valve housing and
rack housing.

(b) Remove the three bolts.

(c)_ Remove the control valve housing.

(4) Remove the O-ring,
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10 mm (0.79 in.)

u.

12.

13,

14.

16.

16.

7.

REMOVE PINION ADJUSTING SCREW LOCK
NUT

Using SST, remove the pinion adjusting lock nut.

SST 09612-24012 (09617-24020)

REMOVE PINION ADJUSTING SCREW

Using SST, remove the pinion adjusting screw.

SST 09612-24012 (09612-10021)

REMOVE RACK ENDS AND CLAW WASHER,

(a) Unstake the claw washer.

CAUTION: Avoid any impact to the rack.

(b) Using SST, remove the rack ends.
‘SST 09612-24012 (09617-22030, 09617-24010)

NOTE: Mark the left and right rack ends,

(c) Remove the claw washer.

REMOVE CYLINDER END STOPPER NUT

(a) Unstake the staked part of cylinder housing.

(b) Using SST, remove the cylinder end stopper nut.
SST 09630-24013 (09631-24060)

REMOVE RACK HOUSING

(a) Remove the four bolts.
(b) Remove the rack housing

{c)_ Remove the O-ring,

REMOVE SPACER FROM RACK HOUSING

REMOVE STEERING RACK WITH CYLINDER
END STOPPER, O-RING, RACK END GUIDE
AND WAVE WASHER FROM CYLINDER HOUSING

(a)__ Insert SST into the cylinder housing until oil seal ip.
SST 09630-24013 (09631-24041)

(b) Remove the steering rack with the stopper, Oring
wave washer and rack end guide.

(c)_ Remove each part from the rack,
{d) Remove SST from rack housing,

SST 09630-24013 (09631-24041)
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INSPECTION OF GEAR HOUSING

1. INSPECTION CONTROL VALVE
(a) Remove the control valve with pinion from the yoke

housing.

(b) If necessary, replace the control valve assembly.

SR-31

2. INSPECT STEERING RACK RUNOUT

Runout: Limit 0.3 mm (0.012 in.)

REPLACEMENT OF GEAR HOUSING

IF NECESSARY, REPLACE FOLLOWING PARTS:

1. OIL SEAL FOR RACK HOUSING

(a) Remove the oil seal with a screwdriver.

(b) Using SST, install the new oil seal.
SST 09620-30010 (09631-00020)
SST 09630-24013 (09631-24070)

2. OIL SEAL FOR CYLINDER HOUSING
(a) Using SST, drive out the oil seal.

(b) Using SST and a hammer, install a new oil seal.

SST 09620-30010 (09625-30010, 09631-00020)
‘© Install the new oil seal

‘© Place the spacer on the oil seal

© Drive in the oil seal over the spacer until the round.
surface of SST is flush with housing surface,

3 OIL SEAL AND BEARING FOR CONTROL
VALVE HOUSING

{a) Remove the snap ring.

{b) Remove the bearing and oil seal with brass bar.
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(6) Install the new bearing and oil seal
(d) Install the snap ring.

PINION LOWER BEARING

{a) Remove the bearing with brass bar.

{b) Install a new bearing.

TEFLON RING AND O-RING

{a) Remove the teflon ring and O-ring.
(b) Install a new O-ring,

{c) Install a new teflon ring to SST and install it to
the steering rack.

SST 09630-24013 (09631-24020)

{d) Coat the teflon ring with power steering fluid and
snug it down with your fingers.

{e) Carefully slide the tapered end of SST over the teflon
ring to seat the ring.

SST 09630-24013 (09631-24030)
NOTE: Make sure the seal is uniformly spaced around
the perimeter of the piston,
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ser

6. TEFLON RING FOR CONTROL VALVE

{a) Remove the teflon rings.

CAUTION: Be careful not to damage the control valve.

{b) Install @ new teflon ring to SST and install it to the
control valve.

SST 09630-24013 (09631-24020)
(c) Coat the teflon ring with power steering fluid and

snug it down with your fingers.

(d) Carefully slide the tapered end of the SST over the
teflon ring to seat the ring.

SST 09630-24013 (09631-24030)

OIL SEAL AND BEARING FOR VALVE CAP

(2) Using SST, press out the oil seal and bearing from the
valve cap.

‘SST 09620-30010 (09631-00020)
09630-24013 (09620-24010)

(b) Using SST, press the oil seal into the valve cap.
SST 09620-30010 (09631-00020)

(09630-24013 (09620-24020)
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(c) Using SST, press the bearing into the valve cap.
SST 09620-30010 (09631-00020)

09630-24013 (09620-24030)

8. OIL SEAL FOR CYLINDER END STOPPER

la
{a} Tap out the oil seal from the cylinder end stopper,
CAUTION: When tapping out the oil seal, be careful nt
to damage the inside of cylinder end stopper.

ey
(b) Using SST, press the oil seal into the cylinder enj

stopper.

SST 09631-20040
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ASSEMBLY OF GEAR HOUSING
{See page SR-27)

1
PARTS:

SR-35,

COAT POWER STEERING FLUID ON FOLLOWING

‘4: Molybdenum Disulphide Lithium Base Grease

<=: Power Steering Fluid

=©
Ser

2.

0 3.

> sst

INSTALL SEAT AND SPACER

INSTALL STEERING RACK ASSEMBLY

{a) Insert SST into a new teflon ring of the piston.
SST 09630-24013 (09631-24030)
NOTE: Protect the teflon ring from damage.

Insert SST into a new oil seal of the cylinder housing.

© Install one SST into the other.

© Insert two SST into the oil seal.

‘© Remove one SST from the other.

SST 09630-24013 (09631-24041, 09631-24050)

NOTE: Protect the oil seal lip from damage.

(b)
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‘Cylinder Housing

Groove OD qq

it Groove

(c) Install the steering rack to the cylinder housing.

(d)_ Remove SST.

SST 09630-24013 (09631-24030, 09631-24041)

INSTALL RACK END GUIDE AND WAVE WASHE!

Install the rack end guide with oil groove facing t
the staked groove.

INSTALL CYLINDER END STOPPER WITH O-RING,
{a) Insert SST to the oil seal of the cylinder end stopper

‘© Install one SST into the other.

‘© Install two SST into the oil seat.

‘® Remove one SST from the other.

{b) Install the cylinder end stopper to the cyli
housing.

(ce) Remove SST.

SST 09630-24013 (09631-24041, 09631-24050)

INSTALL RACK HOUSING TO CYLINDER
HOUSING
NOTE: Make sure that the O-ring, spacer and seal

stalled between the rack housing and the cylinder haut
ing

(2) Install the rack housing.

(b) Install the four bolts and torque them.

Torque: 185 kg-em (13 ft-lb, 18 Nem)

INSTALL CYLINDER END STOPPER NUT

(2) Coat liquid sealer onto the screw surface of therut. [
(b) Install the cylinder end stopper nut with SST and

torque the nut. :

SST 09630-24013 (09631-24060) :
Torque: 1,750 kgem (127 ft-lb, 172 Nem)

{c) Stake the end stopper nut to the cylinder housingflange. '
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10.

uu.

12

13,

14,

INSTALL CLAW WASHER AND RACK ENDS.

(a) Install the claw washer.
NOTE: Align the claw of the claw washer with the rack

groove.

(b) Tighten the rack end and torque it with SST.
‘SST 09612-24012 (09617-22030, 09617-24010)

Torque: 1,050 kg.cm (76 ft-lb, 103 N-mn)

{c) Stake the claw washer.

INSTALL CONTROL VALVE ASSEMBLY INTO
CONTROL VALVE HOUSING

INSTALL CONTROL VALVE SPRING SEAT

INSTALL COMPRESSION SPRING

INSTALL O-RING AND CONTROL VALVE
HOUSING TO RACK HOUSING

{a) Align the marks on the control housing and rack
housing.

(b) Coat liquid sealer onto the screw surface of the bolt,
(c} Install the three bolts and torque them,

Torque: 186 kg-em (13 ft-lb, 18 N-m)

ADJUST CONTROL VALVE SHAFT PRELOAD

(a) Coat liquid sealer onto the screw surface of the bolt.

{b) Tighten the pinion adjusting screw and torque with
Sst.

SST 09612-24012 (09612-10021)
Torque: 150 kg-cm (11 ft-lb, 15 Nem)

{c)_ Return the pinion adjusting screw 10°,

(d) Using SST, measure the preload,

SST 09616-00010

Preload (turning): 4.5 — 6.5 kgcm
(3.9 — 5.6 in-tb, 0.4 — 0.6 Nm)

If incorrect, readjust.

INSTALL PINION ADJUSTING SCREW LOCK NUT

(2) Coat liquid seater onto the lock nut and gear housing
contact surfaces.

(b) Install the pinion adjusting screw lock nut and torque
it with SST.

SST 09612-24012 (09612-10021, 09617-24020)

Torque: 700 kgem (51 ft-lb, 69 Num)

(ec) Recheck the control valve shaft preload.
Preload (turning): 4.5 — 6.5 kg-cm

{3.9 ~ 5.6 in-lb, 0.4 — 0.6 N.m)
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Holes

Straight Line

15.

16.

7,

18.

19.

20.

INSTALL SEAT AND RACK GUIDE

INSTALL RACK GUIDE SPRING AND CAP

(a) Install the rack guide spring.

(b) Coat liquid sealer onto the screw surface of the cap.

{c) Using SST, install the rack guide spring cap.
SST 09612-24012 (09612-10021)

ADJUST TOTAL PRELOAD

(2) Tighten the rack guide spring cap with SST and
torque it,

Torque: 250 kg-cm (18 ft-lb, 25 Num)

(b) Using SST, return the rack guide spring cap 90°,

(c)_ Using SST, measure the preload,

SST 09616-00010

Preload (turning): 9 — 12 kg-em

(7.8 — 10.4 in-tb, 0.9 — 1.2 Nem)
If incorrect, readjust.

INSTALL RACK GUIDE SPRING CAP LOCK NUT

{a) Coat liquid seater onto the lock nut and gear housing
contact surfaces.

{b) Tighten the rack guide spring cap lock nut and torque
it with SST.

SST 09612-24012 (09612-10021, 09617-24020)

Torque: 700 kgem (51 ft-lb, 69 N-m)

(c) Recheck the total preload,
If incorrect, readjust.

Preload (turning): 9 — 12 kg-cm
(78 ~ 10.4 in-tb, 0.9 — 1.2 Nem)

INSTALL DUST COVER

INSTALL RACK BOOTS, CLAMPS AND CLIPS
{a) Insure that the tube hole is not clogged with grease
NOTE: If the tube hole is clogged, the pressure inside
the boot will change after it is assembled and the handle
turned,

{b) Install boots.

NOTE: As the left and right boots are different, be careful
ot to interchange them.
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5-6mm
(31-035 in) (0.20-0.24in.)

21.

22.

{c) Install the rack boot clamps as shown in the figure.

(d) Install rack boot clips.

NOTE: Face the open ends outward, as shown, to avoid
damage to the boots.

INSTALL TIE ROD
(a) Align the marks on the tie rod and rack end.

(b) Tighten the nuts and torque them,
Torque: 175 kg-em (13 ft-lb, 17 Nm)

INSTALL RIGHT AND LEFT TURN PRESSURE TUBES

{a) Install the union seats.
(b) Using SST, tighten the tubes and torque them,

SST 09631-22020

Torque: 300 kg-cm (22 ft-lb, 29 N-m)
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INSTALLATION OF GEAR HOUSING
(See page SR-26)

1. INSTALL GEAR HOUSING ASSEMBLY

NOTE: Be careful not to damage the boots. Install fou
bolts and torque them,

Torque: 770 kg-cm (56 b, 76 Nem)

2, CONNECT RETURN AND PRESSURE LINE

(a) Install the union seat.

(b) Using SST, connect the pressure line and torque it.
SST 09631-22020

Torque: 390 kg-cm (28 ft-lb, 38 Nm)

3. CONNECT TIE ROD ENDS

{a) Install the tie rod end set nut and torque it.
Torque: 600 kg-om (43 ft-lb, 59 Num)

{b) Install the new cotter pin.

4. INSTALL INTERMEDIATE SHAFT

{a) 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-lb, 34 N-m)

5. FILL WITH POWER STEERING FLUID
(See page SR-14)

6. BLEED SYSTEM (See page SR-15)

7. CHECK FOR FLUID LEAKS

8. ADJUST TOE-IN (See page FAS)
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Example:

R nl
Red

RG

Red Green

Pits Cst2tyGists] IED)
Female Mate

GENERAL INFORMATION
WIRING COLOR CODE

Wire colors are indicated by an alphabetical code.

B = Black L = LightBlue R = Red

BR= Brown LG= Light Green V = Violet

G = Green © = Orange W = White

GR= Gray P= Pink Y = Yellow

The first letter indicates the basic wire color and the
second letter indicates the color of the stripe.

CONNECTOR

1, PIN NUMBER OF FEMALE CONNECTOR

Numbered in order from upper left to lower right.

2. PIN NUMBER OF MALE CONNECTOR

Numbered in order from upper right to lower left,

3. DISTINCTION OF MALE AND FEMALE CONNECTORS

Male and female connectors are distinguished by shape of
their internal

{a) All connectors are shown from the open end, and the.
lock is on top.

(b) To pull apart the connectors, pull on the connector
itself, not the wires.

REPLACEMENT OF COMBINATION SWITCH

REMOVE TERMINALS FROM CONNECTOR

(a) From the open end, insert a miniature screwdriver
between the locking lugs and terminal.
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(b) Pry up the locking lugs with the screwdriver and pull
the terminal out from the rear.

INSTALL TERMINALS TO CONNECTOR

(a) Push in the terminal until it is securely locked in the
connector lug.

> — (0) Pull on the wire to confirm that it is securely locked.

—
i, _——s

RESET CIRCUIT BREAKER

- 1, REMOVE CIRCUIT BREAKER
(a) Remove the kick panel.

a (b) Remove the circuit breaker.

2. RESET CIRCUIT BREAKER

{a) Insert the needle into the reset hole and push it.

{b) Using an ohmmeter, check that there is continuity
between both terminals of the circuit breaker.

If there is no continuity, replace the circuit breaker,

3. INSTALL CIRCUIT BREAKER

(a) Install the circuit breaker.-
~ NOTE: If a circuit breaker continues to cut out, a short

| circuit is indicated, Have the system checked by @ qual-
| i ified technician,
7 (0) Install the kick panel.

X\
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REPLACEMENT OF FUSES

Install new fuses with correct amperage ratings.

CAUTION:

1. Turn off all electrical components and the ignition
switch before replacing a fuse. Do not exceed the
fuse amp r

2, Always use @ fuse puller for removing and inserting
‘a fuse. Remove and insert straight in and out without
twisting, Twisting could force open the terminals too
much, resulting in a bad connection.

If a fuse continues to blow, the circuit is probably shorted
Have the system checked by a qualified technician.

Precautions
TAKE CARE WHEN INSPECTING HEADLIGHT.
CIRCUIT

WARNING: With the headlight switch OFF, disconnect
the pink fusible link before beginning work.
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VOLTAGE CHECKTo Ignition S/W
1G Terminal a) Establish conditions in which voltage is present at the

check point.

Fuse Example:
— Ignition S/W on
— Ignition S/W and S/W 1 on
= Ignition SW, S/W 1 and Relay on (S/W 2 off)

{b) Using a voltmeter, connect the negative lead to a
good ground point or negative battery terminal, and
the positive lead to the connector or component
terminal. This check can be done with a test lamp
instead of a voltmeter.

CONTINUITY AND RESISTANCE CHECK
EA (a) Disconnect the battery terminal or wire so there is

on = ‘no voltage between the check points.
meer oa (b) Contact the two leads of an ohmmeter to each of the

im check points.

sw Le
—— If the circuit has diodes, reverse the two leads and check
= R age

When contacting the negative lead to the diode positive
Ommmerer —— ide and the positive lead to the negative side, there should

“ lee) be continuity.
When contacting the two leads in reverse, there should be
no continuity.

Digital Type ‘Analog Type (c) Use a volt/ohmmeter with high impedance (10 k9/
V_ minimum) for troubleshooting of the electrical
circuit.
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fo tgnition Siw

L.

Short @

sw

t—2. shor @

Disconnect ‘Disconnect

FINDING A SHORT CIRCUIT
(a) Remove the blown fuse and disconnect all loads of

the fuse.

(b) Connect a test lamp in place of the fuse.

(c) Establish conditions in which the test lamp comes on
Example:

\— Ign
= Ign

— Ignition S/W, S/W 1 and Relay on (Connect the
Relay) and S/W 2 off (or Disconnect S/W 2)

(d) Disconnect and reconnect the connectors while
watching the test lamp.
The short lies between the connector where the tes
lamp stays lit and the connector where the lamp goes
out.

{e) Find the exact location of the short by lightly shak
ing the problem wire along the body.
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LOCATION OF SWITCHES AND RELAYS
ENGINE COMPARTMENT SWITCHES AND RELAYS

Water Temperature Switch Temperature Switch

Water Temperature
Sender Gauge Backup Light Switch

Light Retractor Relay

a
Taillight 2 Headlight Relay
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INSTRUMENT PANEL SWITCHES AND RELAYS

Actuator Cruise Control Main Switch
Rear Window
Defogger Switch

e rie Con!
ay 

puter
=

Light Control Rheostat
Cigarette

CCuteh Switeh Lighter

Outer Miror
‘Switch

SB tear Winer sien
Fog Light Switch

Ignition Switch

‘Turn Signal and Hazard Switch

ep Headlight Dimmer Switch

-O
Light Control Switch

Wiper, Washer and
(Cruise Control Switch

Horn Contact
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PASSENGER COMPARTMENT SWITCHES
AND RELAYS

Seat Belt Warning Relay “Ze
Detogger Relay

C/8 (Defogger)

Anterior Light
Control Relay

Rear Wiper
Control Relay

Front Wiper
Control Relay

Fog Light Relay Heater Relay
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PASSENGER AND LUGGAGE COMPARTMENT
SWITCHES AND RELAYS.

Power Window.
Master Switeh

Door Lock Solenoid

Courtesy Switch

Seer Fuel Sender Gauge
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IGNITION SWITCH
INSPECTION OF IGNITION SWITCH

INSPECT SWITCH CONTINUITY

Inspect the switch continuity between terminals.

Terminal

‘Switch rf3afeleaj2is
position

Lock

‘Ace ote
ON

START

Normal
Warning

Push ope

if continuity is not as specified, replace the switch,
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LIGHTING q
Troubleshooting

Problem Remedy Pane
‘Oniy one light does Replace bulb

not light (all exterior) | Socket, wire or ground faulty Repair as necessary
No heedlighs light | Fusible link blown Replace fusible link

Headlight contro relay faulty Check relay Beng

Light contro switeh faulty (check switch Ben

Wiring oF round faulty Repair a necessary

High beam headlights | Light contro witch faulty (Cheek switeh| Be

or headlight flasher do | Wiring faulty Repair as necessary
not operate

oi, packing ond TAIL fure blown Replace fuse and check forshort | BE
{conse Hon donot Fusible link blown Replace fusible link

"ne Taillight control relay faulty ‘Check relay BEA
ight contcol switch faulty (Cheek switch en]

Wiring or ground faulty Repair as necessary

Siop lights donot | STOP fure blown Replace fue and check forshort | 6E4
Night ‘Stop light switch faulty Adjust or replace switch

Wiring or ground faulty Repair a necessary

Stop lights stayon | Stop ight switch faulty ‘Adjust oF replace switch

Instrument lights do | Light control cheortat faulty Check rheosat ven

‘Wiring or ground faulty Repair as necessary bas

“Turn signal does not | Turn signal switch faulty Check switeh BEB

‘lath on one side ‘Wiring or ground faulty Repair as necessary
Turn signals do TURN fuse blown Replace fue and check for short | BE

not operate ‘Turn signal flasher faulty ‘Check flasher BE
Turn signal/hazad switch faulty (Check switch Be18

Wiring or ground faulty Repair as necessary

Hazard warning lights | HAZHORN fuseblown Replace fuse and check for short | BE

do not operate ‘Turn signal flasher faulty Check flasher BED
‘Turn signa/hazard switch fautty Check switeh vee

Wiring or ground fauity Repair as necessary
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SoCo SoG COR |

Light Control Switch and Headlight
Dimmer Switch
INSPECTION OF LIGHT CONTROL SWITCH
AND HEADLIGHT DIMMER SWITCH

INSPECT CONTINUITY OF LIGHT CONTROL
SWITCH AND HEADLIGHT DIMMER SWITCH

Light control switch

Terminalamy 10 1" 4 28

Switch eolor)| EL 7 H vPosition ww om | (6-8)
OFF

uP. S
TAIL

HEAD

Headlight dimmer switch

Terminal]Fr 6 5 2
Switch —eotor)| €. cs Hy HePosition wey | RG) | RY) | RW

Flash S
Low Beam oa
High Beam

If contin y is not as specified, replace the switch.

REPLACEMENT OF LIGHT CONTROL SWITCH
AND HEADLIGHT DIMMER SWITCH

REPLACE LIGHT CONTROL SWITCH AND HEADLIGHT
DIMMER SWITCH

(a) Remove the terminals from the connector.
(See page BE-2)

(b) Remove the light control switch.
(c)_ Remove the headlight dimmer switch.

(d) Install the headlight dimmer switch.

(e) Insert the spring into the lever and install the lever
with the pin and E-ring.
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‘No continuity Continuity

[No continuity Continuity

{f)_ Place the bail on the spring, position the lever at Hl
and install the plate,

{g) Insure that the switch operates smoothly.

Connect the terminals to the connector.
(See pages BE-3 and 13)

(ny

INSPECTION OF LIGHT CONTROL RELAY

INSPECT RELAY CONTINUITY

{a} Check that there is continuity between terminals 1
and 2.

(b) Check that there is no continuity between terminals?
and 3. I

If continuity is not as specified, replace the relay.

2. INSPECT RELAY OPERATION :
(2) Apply battery voltage across terminals 1 and 2.
(b) Check that there is continuity between terminals 2

and 3.

If operation is not as specified, replace the rel

Light Retractor Relay
INSPECTION OF LIGHT RETRACTOR RELAY

1. INSPECT RELAY CONTINUITY
(2) Check that there is continuity between terminals 1

and 2 and also between terminals 1 and 3.

Check that there is continuity between terminals 4
and 5 and also between terminals 4 and 6.

(c) Check that there is no continuity between terminals3
and 4.

If continuity is not as specified, replace the relay.

(b)
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‘Canna Continuity 2. INSPECT RELAY OPERATION
(a) Connect the positive (+) lead from the battery to

terminal 3. Connect the negative (—} lead to terminals
and 2.

(b) Check the continuity between terminals 3 and 5 and
terminals 3 and 6.

If operation is not as specified, replace the relay.

Light Retractor Control Relay
INSPECTION OF LIGHT RETRACTOR CONTROL
RELAY

INSPECT RELAY OPERATION

(a) Connect the positive (+) lead from the battery to
e4 | 54] terminal 5. Connect the negative {—) lead to terminal

1

oe (b) Connect the negative (—) lead from the battery to

oF

terminal 3. After disconnecting the connection be-
‘tween terminal 3 and battery, check the continuity
for 6 — 14 seconds between terminals 1 and 2.

{c) Check the continuity between terminals 1 and 4 after
connecting the negative (—) lead from the battery to
terminal 6. After disconnecting the connection
between terminal 6 and the battery, check that there
is continuity for 2 — 4 seconds between terminals 1
and 4, and continuity immediately for 6 — 14 seconds
between terminals 1 and 2.

If operation is not as specified, replace the relay.

Light Retractor Motor
INSPECTION OF LIGHT RETRACTOR MOTOR

1. INSPECT MOTOR OPERATION

Connect the positive (+) lead from the battery to terminal
2 and connect the negative {—-) lead to terminal 1. Check
‘that the motor runs.

If there is no motor operation, replace the motor.

Continuity Continuity 2. INSPECT DIODE CONTINUITY OF MOTOR:
(a) Move the headlights to any position except the upper-

most or lowermost position.

(b) Connect the ohmmeter positive (+) lead to terminal 4
and the negative (~) lead to terminal 5.

(c) Connect the ohmmeter positive (+) lead to terminal 4
and the negative (~) lead to terminal 3.

If there is no continuity, replace the motor assembly.
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‘No continuity No continuity
(d) Reverse the test leads of the ohmmeter and inspect

continuity.

If there is continuity, replace the motor assembly.

Headlight Retainer Relay
INSPECTION OF HEADLIGHT RETAINER RELAY

1. INSPECT HEADLIGHT CIRCUIT OPERATION

Connect the positive (+) leads from the battery to termi:
nals 4 and 7. Connect the negative (—-) lead to terminal 2.
Connect the 3.4W test bulb between terminal 8 and pos:
tive (+) lead from the battery.

{a) Disconnect the positive (+) lead from the terminal.
Check that the test bulb is lighting,

(b) Connect the negative (—) lead to the terminal 6.
Check that the test bulb does not light,

If operation is not as specified, replace the relay.

2. INSPECT TAILLIGHT CIRCUIT OPERATION

Connect the positive (+) leads from the battery to termi
nals 4 and 7. Connect the negative (—) lead to terminal 3
Connect the 3.4W test bulb between terminal 1 and post
tive (+) lead from the battery.

{a) Disconnect the positive (+) lead from the terminal 7
Check that the test bulb is lighting,
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(b) Connect the negative (—-) lead to the terminal 6.
Check that the test bulb does not light.

If operation is not as specified, replace the relay.

[e)
wal,| Fog Light Switch

INSPECTION OF FOG LIGHT SWITCH

INSPECT SWITCH CONTINUITY

Inspect the switch continuity between terminals,

1 Saar] |g

position

3 on =)

OFF

naa If continuity is not as specified, replace the switch.
Nocontinuty Conimiy —] Fog Lita a ‘og Light Relay

Ho Oo INSPECTION OF FOG LIGHT RELAY
pa 1, INSPECT RELAY CONTINUITY

{a} Check that there is continuity between terminals 1
and 3,

43 {b) Check that there is no continuity between terminals 2
and 4,

_2<0061| |f continuity is not as specified, replace the relay.

2. INSPECT RELAY OPERATION

(2) Apply battery voltage across terminals 2 and 4.
(b) Check that there is continuity between terminals 1

and 3.

02109

rn

ie)

If operation is not as specified, replace the relay.

Light Control Rheostat (Analog Type)
INSPECTION OF LIGHT CONTROL RHEOSTAT

INSPECT RHEOSTAT OPERATION

(a) Gradually change the brightness of rheostat from
maximum to minimum, check that the resistance be-
‘tween terminals increases from 0.2 to 10.2.



a
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BS” ¢
No continuity

Bey

(b) Check that there is no continuity between terminal
with the rheostat turned off.

If operation is not as specified, replace the rheostat,

Light Control Rheostat (Digital Type)
INSPECTION OF LIGHT CONTROL RHEOSTAT

INSPECT RHEOSTAT OPERATION

Connect the positive (+) lead from the battery to termina)
1. Connect the negative (—) lead to terminal 4,
(a) With the brightness at minimum, check that there

9V between terminals 1 and 3.

{b) Gradually turn the rheostat toward the brighter side
and check that the voltage between terminals 1 and3
decreases from 9V to OV.

{c) With the brightness at minimum, check that there is
OV between terminals 2 and 4 and 12V when bright:
ness is at any other level.

If operation is not as specitied, replace the rheostat.

Turn Signal and Hazard Warning
Switch
INSPECTION OF TURN SIGNAL AND HAZARD
WARNING SWITCH

INSPECT TURN SIGNAL AND HAZARD WARNING
SWITCH CONTINUITY

= Terminal] a]~~ ie) 27 ST P27 27S
Switch —~eotor)| TE | Te) Te | 8s |Seion <2? ay) cow] cer] Ly] co Coy

o-f-o i)
Turn < tt oe

Signa 2a oo eet
Hard | ON | O-f-O-f-0

If continuity is not as specified, replace the switch,
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Battery

‘Test Bulb 55

ighting BE-19
REPLACEMENT OF TURN SIGNAL AND
HAZARD WARNING SWITCH

REPLACE TURN SIGNAL AND HAZARD WARNING
‘SWITCH

(2) Remove the terminals from the connector.
(See page BE-2)

(b) Remove the turn signal and hazard switch.

{c) Install the turn signal and hazard switch,
{d) Connect the terminals to the connector.

(See pages BE-3 and 18)

Turn Signal Flasher

INSPECTION OF TURN SIGNAL FLASHER

INSPECT FLASHER OPERATION

(a) Connect the positive (+) lead from the battery to
terminal 3. Connect the negative (—-) lead to terminal
2

{b) Connect a 55W bulb between terminals 1 and 2, and
check that the bulb goes on and off.

NOTE: The turn signal lights should flash 75 to 95
times per minute.

If one of the front or rear turn signal lights has an open
Circuit, the number of flashes will be more than 120 per
minute,

If one of the side turn signal lights has an open circuit, the
‘number of flashes will increase by about 10 per minute.
If operation is not as specified, replace the flasher.

Fade-Out Relay
INSPECTION OF FADE-OUT RELAY

1. INSPECT COURTESY SWITCH CIRCUIT OPERATION

Connect the positive (+) lead from the battery to terminal
2. Connect the negative {—) lead to terminals 1 and 6.
Connect a 3.4W test bulb between terminals 2 and 4,

(a) Check that the bulb lights,

(b) Disconnect the negative (—-) lead from terminal 1, and
check that the bulb fades out about 8.5 seconds later.

If operation is not as specified, replace the relay.

2. INSPECT OUTSIDE HANDLE SWITCH CIRCUIT
OPERATION

Connect the positive (+) lead from battery to terminal 2.
Connect the negative (—) lead to terminals 3 and 6.
Connect a 3.4 W test bulb between terminals 2 and 4.

Disconnect the negative (—) lead from terminal 3, and
ccheck that the bulb fades out about 8.5 seconds later.

If operation is not as specified, replace the relay.
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Outside Handle Switch
INSPECTION OF OUTSIDE HANDLE SWITCH

INSPECT SWITCH CONTINUITY

(a) Check that there is continuity between terminals 1
‘and 2 when the switch is on.

{b) Check that there is no continuity between terminals
‘and 2 when the switch is off.

If continuity is not as specified, replace the switch.
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HEADLIGHT CLEANER

Headlight Cleaner Control Relay
ON-VEHICLE INSPECTION OF HEADLIGHT
CLEANER CONTROL RELAY

INSPECT RELAY OPERATION

(a) Check that there is continuity between ter
and body ground with the washer switch “ON”

inal 2

(b) Check that there is battery voltage between terminal
3 and body ground with the light control switch at
"TAIL" or "HEAD".

(c) Check that there is continuity between terminal 5
and body ground for about 0.5 seconds when the
light control switch is at “TAIL” or “HEAD” and the
washer switch is pushed twice in succession.

If operation is not as specified, replace the relay.

Cleaner Motor
ll INSPECTION OF CLEANER MOTOR

INSPECT MOTOR OPERATION

(a) Connect the positive (+) lead from the battery to
terminal 1. Connect the negative (—-) lead to terminal
2.

(b) Check that the motor operates.
sea CAUTION: These tests must be performed quickly

(within 3 — 5 seconds) to prevent the coil from burning
out.

If operation is not as specified, replace the motor.
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WIPERS AND WASHERS

Troubleshooting
T

Problem | Posibe cause Remedy
Wipers do not | WIPER ture blown Replace fuse and check for short | BE | BE4

aaieas oF return, | Wiper motor faulty Check motor BE-24 | BE25

19 Off position | Wiper switch faulty Check switch BE-22 | BE2S
Wiring or ground faulty Repair a necesary

Wipers do not operate | Wiper relay faulty Check relay 3e-23 | 8628

in INT position | Wiper switch faulty Check switch BE-22 | BE-25
| wiper motor fauity Check motor ge28 | 825

Wiring or ground faulty Repair at necesary

Washers donot operate | Washer hose or nozzle clogged | Repair ax necessary

Washer motor faulty Replace motor

Wiper switch faulty (Check switeh ee22 | Be25

Wicing faulty Repair at necessary
Front Wiper and Washer Switch
INSPECTION OF FRONT WIPER AND
WASHER SWITCH
INSPECT FRONT WIPER AND WASHER SWITCH

impel Yosp) a CONTINUITY

eens] » [)e]= Perrie

in Tr24 2

n * sox

Tarek ]

1s78K0

seus ox

If continuity is not as specified, replace the switch.
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REPLACEMENT OF FRONT WIPER AND
WASHER SWITCH

REPLACE WIPER AND WASHER SWITCH

(a) Remove the terminals from the connector.
(See page BE-2)

(b) Remove the wiper control switch and washer switch.
(c)__ Install the wiper control switch and washer switch.

(d) Connect the terminals to the connector.
(See pages BE-3 and 22)

Front Wiper and Washer Relay
INSPECTION OF FRONT WIPER AND WASHER
RELAY

1. INSPECT INTERMITTENT OPERATION OF RELAY

(a) Connect the positive (+) lead from the battery to
terminal 12. Connect the negative (—) lead to ter-
minals 10 and 11.

(b) inspect continuity between terminals 6 and 12 as
foliows

ine wconan | 20000 | ir ecggy | Been rin

| 4| aves
‘oa woe [oman]

ors 0735 rs

INSPECT WASHER CIRCUIT OF RELAY

(a) Connect the positive (+) lead from the battery to
terminal 12. Connect the negative (—) lead to terminal
10.

(©) Inspect continuity between terminals 7 and 9 as
follows.

Tine taconas) | Semegr =" | Tie aeconand_ | SEN RIT
Sones Bie ca]

owe? ares

If continuity is not as specified, replace the relay.



BE24 BODY ELECTRICAL SYSTEM — Wipers and Washers

Front Wiper Motor
INSPECTION OF FRONT WIPER MOTOR

1. INSPECT THAT MOTOR OPERATES AT LOW SPEED

(a) Disconnect the connector from the wiper motor.

(b) Connect the positive (+) lead from the battery to
terminal 2. Connect the negative (—) lead to the
motor body.

(c) Check that the motor operates at low speed.

2, INSPECT THAT MOTOR OPERATES AT HIGH SPEED
{a) Disconnect the connector from the wiper motor.

{b) Connect the positive (+) lead from the battery to
terminal 1. Connect the negative (~) lead to the
motor body.

{c) Check that the motor operates at high speed.

3. INSPECT THAT MOTOR OPERATES, STOPPING AT
RAISED POSITION

(a) Connect the positive (+) lead from the battery to
terminal 2. Connect the negative (—) lead to the
motor body.

(b) Operates the motor at low speed.
(c)_ Stop the motor operation to disconnect the battery

terminals except at the raised position.

{d) Connect terminals 2 and 3.

{e) Connect the positive (+) lead from the battery to
terminal 4. Connect the negative (—-) lead to terminal
7.

(f) Inspect that the motor stops running at raised posi
tion after the motor operate again,

If operation is not as specified, replace the motor.
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Wiper Motor
Body

ipers and Washers BE25

Rear Wiper and Washer Switch

INSPECTION OF REAR WIPER AND WASHER
‘SWITCH

INSPECT SWITCH CONTINUITY

Inspect the continuity between terminals for each switch
Position shown in the table below.

Terminal

Switeh si) 4a}a}2ie6]4
Position

‘Washer T
AINTside)

int

OFF pete

‘ON

‘Washer
(ON side)

If continuity is not as specified, replace the switch.

Rear Wiper Relay
INSPECTION OF REAR WIPER RELAY

INSPECT RELAY OPERATION

Connect the positive (+) lead from the battery to terminal
1. Connect the negative (—) lead to terminal 4.

(a) With connect the positive (+) lead from the battery to
terminal 2, check that there is no continuity between
terminals 1 and 3.

(b) With disconnect terminal 2, check that there is no
terminals 1 and 3 for 9 — 15

, replace the relay.

Rear Wiper Motor
INSPECTION OF REAR WIPER MOTOR

1, INSPECT THAT MOTOR OPERATES

{a) Connect the positive (+) lead from the battery to
terminal 3. Connect the negative (—) lead to the
motor body.

{b) Check that the motor operates.
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‘Wiper Motor
Body

Wiper Motor
Body

INSPECT THAT MOTOR OPERATES, STOPPING AT
STOP POSITION

(a) Connect the positive (+) lead from the battery to
terminal 3. Connect the negative (—) lead to the
motor body. Operates the motor.

{b) Stop motor operation anywhere except stop posi
by disconnecting terminal 3,

{c) Connect terminals 3 and 4.
{d) Connect the positive (+) lead from the battery to

terminal 1,

{e) Check that the motor stops running at stop position
after the motor operates again,

If operation is not as specified, replace the motor.
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INSTRUMENTS AND SENDER GAUGES

BE-27

Troubleshooting
Problem Possible cause. Remedy Page

Voltmeter does not | Fuses blown Reploc intne fuses and check | BE-4work forshort
Faulty 

8629

Wiring fatty

Techometer does ‘GAUGE fure blown Replace fore and check forshont | BE@
not work Tachometer faulty Check tachometer BE-29Wiring foutty Repair at necessary
Fuel receiver gnoge | GAUGE fuse blown Replece fuse and check for short | BE-4
does not work Fuel receiver gauge faulty Check receiver gauge BE-30

‘Sender gauge faulty Check sender gauge E90

Wiring or ground faulty Repair at necessary

Water temperature | GAUGE fuse blown Replace fuse and cheek for short | BE-4
rower dows ‘Water temperature receiver gauge faulty ‘Check receiver gouge BESI

Water temperature sender gouge faulty Check sender gouge vest
Wiring oF ground faulty Repair a necessary

Oil presurerectiver | GAUGE fuse blown Replace fuse and check forshont | BE4
‘Suge does not work Oil pressure receiver gauge faulty Check receiver gauge BE-32

Oil pressure sander gauge faulty Chek sender gouge 8e2

Wiring or ground fauty Repair as necessary

Brake warninglight | GAUGE fure blown Replace fuse and check for short | BE-4

does not light Bulb burned out Replace bulb
Brake fui level warning switch faulty Check aiteh Be

Parking brake site faulty Check teh 8e92
Wiring or ground faulty Repair a necessary

Discharge warning | IGN fuse blown Replace fuse and check forshont | BE-4

fight doesnot ast | uty burned out Replace bulb
Wiring faulty Repair as necessary
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Combination Meter and Gauge
(Analog Type)

© fran SoS =

year" o bee
Connector

Connector “A”

°°

COMBINATION METER CIRCUIT

C7 ee tet ce No. Wiring Connector Sides
Zeenat Be 1 Ground
Tal aa | 2 | Parking Brake Switch Terminal 1 and Fluid LevelT° i} Warning Switch Terminal 1(Se 3 | Door Courtesy Switch

| 6 | Dome FuseFun Ga Aa foes | 6 GAUGE Fuse
[08-4 6 Fuel Level Wepecs: 7 | oN Fuse
hocs 8_| CHARGE Fuse

funn 2 | TAIL FuseABO ‘Low Oil Pressure “6 3 Fuel Sender Gauge Terminal 2
Warning ——<———}—oD 1 4 Ground
SELTS p-003 B 5 DOME Fuse

| ge CHECK ENGINE} 9.9 6 | cic rue
aRAKE boar 7 | _ et cont Ro Til 2

3 $oisiroe wan ion Coil =aT = “eA, im “Turn Signal Switch Terminal 9
cr Lett Turn Sanat | 2 Turn Signal Switch Terminal 8
ca. Fight Turn signal _| 3 | Dimmer Switch Terminal &

NORM (ECT) 4 Ground
a pwn (ECT) | 5 | op ray
E2 ~ | é Ground
30S" __hoca 7 | €CUand Cruse Control Computer Terninal 6
As DOOR pOA3 8 Water Temperature Sender Gauge

uminton 1 | Oil Pressure Sender Gauge or Oil Pressure Switch
82 poor] | 513] oy

5 ry) 3 ‘Seat Belt Warning RelayIT ATT | oat GoceLEAL] comer ogg +] Pattern Select Switch
Ela Pattern Select Switch
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Speedometer
ON-VEHICLE INSPECTION OF SPEEDOMETER

(a) Using a speedometer tester, inspect the speedometer
for allowable indicating error and check the operation
of the odometer.

NOTE: Tire wear and tire over or under inflation will
increase the indicating error,

{b) Check the speedometer for pointer vibration and
abnormal noises,

NOTE: Pointer vibration can be caused by a loose
speedometer cable.

‘Standard indiation ‘Allowable renoe
co) ‘ah20 18-23

40 20-48

60 60-64580 80-85
100 100 ~ 105
120 120-1255
140 140-148
160 160-167

Standard indication ‘Allowabre anoe‘ewan (mph
20 2-3

“0 40-435
60 60-68
80 80-885

100 100 - 108
120 120-1255

Tachometer
ON-VEHICLE INSPECTION OF TACHOMETER

(a) Connect a tune-up test tachometer and start the
engine,

{b) Compare the tester and tachometer indications.
If the error is excessive, replace the tachometer.
CAUTION:

‘* Reversing the connection of the tachometer will damage
‘the transistors and diodes inside.

‘* When removing or installing the tachometer, be careful
ot to drop or subject it to severe shock.

Temp "em | 1000 | 3000 | so00 | 7000
28"¢ oc1av +100 | +200 | +200 | +300

Voltmeter
INSPECTION OF VOLTMETER

‘Compare the tester and voltmeter indications,
If the error is excessive, replace the voltmeter.



Turn the ignition switch on and check that the

body ground, Check that the bulb lights and the

BE30 BODY ELECTRICAL SYSTEM — Instruments and Sender Gauges

Fuel Gauge

INSPECTION OF FUEL GAUGE

1, INSPECT RECEIVER GAUGE OPERATION
{a) Disconnect the connector from the fuel sender gauge.

receiver gauge needle moves to the empty position

Fuel Gauge Test Bulb 3.4W (b) Connect the 3.4W test bulb between terminal 2 and
MeN receiver gauge needle operates.

NOTE: Because of the silicon oil in the gauge, it will
take about 90 seconds for the needle to stabilize.

If indications are not as specified, remove and test the
receiver gauge.

2, MEASURE RECEIVER GAUGE RESISTANCE
BETWEEN TERMINALS

Benween terminals esitonee (2)

16-0 Approx. 101.9

Une ‘Approx. 1013

L is=e “aprox 2032]

If each resistance value is not as shown in the table above,
replace the receiver gauge.

3, MEASURE RESISTANCE OF SENDER GAUGE

(a) Check that the resistance changes asthe float is moved
my 4 from the top to bottom position.

IL (b) Measure the resistance between terminals 2 and 3 or
each float position.

(? { c aFloat postion mm fin) esinanee (1

é ca F [437 487 7201957) EEEAm
i is) % 136.1 (6319) EERE

€ | BaF 2062 17.862 — 8.18) 1077

cea If each resistance value is not as shown in the table above,
replace the sender gauge.

Fuel Gauge Yes Bulb 34 -
eA Fuel Level Warning

INSPECTION OF FUEL LEVEL WARNING

a INSPECT WARNING LIGHT OPERATION

(a) Disconnect the connector from the switch. Connect
the switch terminal 1 and body ground.

{b) Turn the ignition switch on, Check that the bulb
lights,

If operation is not as specified, remove and test the bulb.
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INSPECT LEVEL WARNING SWITCH OPERATION

(a) Apply battery voltage between terminals 1 and 3
through a 3.4W bulb. Check that the bulb lights,

(b) Submerge the switch in gasoline or water.
Check that the bulb goes out.

f operation is not as specified, replace the sender gauge.

we Tetgubsaw| Water Temperature Gauge

2@= INSPECTION OF WATER TEMPERATURE GAUGE
1. INSPECT RECEIVER GAUGE OPERATION

(a) Disconnect the connector from the sender gauge.
Ground the terminal through a 3.4W bulb as shown.

(b) Turn the ignition switch on. Check that the bulb lights
up and that the receiver gauge needle rises to the

"upper position.

If indications are not as specified, remove and test the
receiver gauge.

MEASURE RESISTANCE OF RECEIVER GAUGE

Using an ohmmeter, measure the resistance between termi-
nals.

If each resistance value is not as shown in the table below,
replace the receiver gauge.

Batweon terminals Resistance (7)

16-0 ‘Approx. 86
Une ‘Approx. 201.8

1G-E ‘Approx. 145.8

MEASURE RESISTANCE OF SENDER GAUGE

Using an ohmmeter, measure the resistance between the
terminal and ground.

1 each resistance vale is not as shown in the table below,
replace the sender gauge.

Water temperature °C (°F) Resistance (2)

01022) 28.08
177118 (239) 264 th21
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‘il Pressure Gauge Test baaw

Test Bulb (3.4)

‘Brake Warning Light

@.

Battery

Oil Pressure Gauge
INSPECTION OF OIL PRESSURE GAUGE

1. INSPECT RECEIVER GAUGE OPERATION

{a) Disconnect the connector from the sender gauge.
Ground the terminal through a 3.4W bulb as shown,

ition switch on. Check that the

2. INSPECT SENDER GAUGE OPERATION

(a) Disconnect the connector from the sender gauge.
(b) Connect a 12V battery to the sender gauge termi

in series with a 3.4W bulb. Check that the bulb:
not light when the engine is stopped, and fl
when the engine is running. The number of fl
should vary with engine speed.

If operation is not as specified, replace the sender gauge.

Brake Warning
INSPECTION OF BRAKE WARNING
1, INSPECT WARNING LIGHT OPERATION

{a) Disconnect the connector from the brake fluid fe
warning switch. Connect the switch terminal 1
body ground.

(b) Turn the ignition switch on. Check that the bulb

If operation is not correct, remove and test the bulb.

2. INSPECT OPERATION OF BRAKE FLUID LEVEL
WARNING SWITCH

Inspect the switch operation when the switch is OFF (fot
up) and when the switch is ON (float down),
If operation is not as specified, replace the switch.

3. INSPECT OPERATION OF PARKING BRAKE SWITCH
Using an chmmeter, inspect the continuity between the
terminals 1 and 2.

(a) Check that there is continuity when the switch is free
{parking brake lever up)..

{b) Check that there is no continuity when the switch pin
is pushed (parking brake lever down).

If operation is not as specified, replace the switch,
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Combination Meter and Gauge
(Digital Type)

BE-33

id
LB

]
ce

.
fal

e
i]

aa
]

rec
e festea

lh|
g

COMBINATION METER CIRCUIT

5 7 9 nw

(A08

SPEED, POWER SOURCE

INPUT INTERFACE

OUTPUT INTERFACE

‘CRUISE PiLoT

acho | ewe Fue,
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Rheostat

No. Wiring connector sides No. Wiring connector sides
1 | tonition Switeh (+ 33 | Light Control Relay (Tai
2 | Body Ground of Power Source 35 | Trip Computer Terminal GND
5 | Remaining Fuel Quantity Signal 36 | Trip Computer Terminal F
6 | Starting Signal 37 | Trip Computer Terminal RST
7 | TEMP signet 38 | Trip Computer Terminal TAU
8 | Dim Signat 39 | Trip Computer Terminal ACC
9 | RPM Signal 40 | Trip Computer Terminal 1G

10 | Signal Ground 41 | Trip Computer Terminal DIM
11 | Power Source of Fuel Sender Gauge 42 | Trip Computer Terminal 12V
12 | 4-pulse Sion 43 | Trip Computer Terminal SV
17 | Dirm Restriction Signal 45 | Trip Computer Terminal DIM (12V)
18 | Door + 46 | Trip Computer Terminal VF (12V)
19 | Door (~) 47 | Trip Computer Terminal CK
20 | Oit Pressure Sender Gauge 48 | Trip Computer Terminal SET
21 | Fasten Belts Relay 49 | Trip Computer Terminal FUL
22 | tanition Switch (+) 50 | Trip Computer Terminal CLK
23 | Battery Terminal (+) 51 | Trip Computer Terminal KML
24 | Changing Regulator Terminal L 62 | Trip Computer Terminal ARR
25 | Parking Brake Switch 53 | Trip Computer Terminal JST
26 | 00 Switch 54 | Trip Computer Terminal DIM (12V)
27'| Ground 55 | Trip Computer Terminal GND
28 | Turn Signal Switch Terminal TR 57 | Pattern Select Switch 4
28 | Tur Signal Switeh Terminal TL 58 | Pattern Select Switch 3
20 | Ground 59 | Ground
31 | Dimmer Switch Terminal HU 61 | EFI Computer Terminal W
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Combination Meter (Digital Type)
PRECAUTIONS

When checking voltage, resistance, etc., use a high-impedance type tester (It is impossible with a simpletester).

Do not attempt to disassemble or repair individual com-
Ponents.

Do not attempt to make checks with an external power(battery etc.) applied directly to the component.

When the ignition switch is turned ON, indications otherthan the speedometer will be slightly delayed but this isormal.

When the ignition switch is placed at ST, all meters will goout but normal.

Do not touch circuit components as there is danger ofcircuit damage due to static electricity. Never reversebattery connections as it could result in instant damage tothe interior of the components.

Do not disconnect the battery while the engine is running3s ‘this would cause an instant reverse charge (100V),resulting in damage to the interior of the components,

Always disconnect the battery ter
‘part connectors or terminals.

inals before pulling

To prevent damage, handle meters with care,
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Troubleshooting
WIRING DIAGRAM

Connector

Tocuiseconvetans — PTT Speesorster GRD ff
‘Tp Compute Freterminal COMREIOE om i

To tgnitee —— FACHO si i]
voo1 @ Fat

ue sender Gone "TY
fet Warring) [Oveheat Waring

Connect ew TW
gy
a
Fal oni

Hy Eee
:

oom,

+4

Dim Dim signal

E + Body ground of power source
E {Signal ground
EXP + Magnifier signal

4P 1 é-puise signal
FR Remaining {uel quantity signal
FV Power source of fuel sender gauge
GND: Cireuit ground
16@® Power source
IG: RPMsignal
MSW: Conversion signal

Si + Speed sensor signal (20-pulse)
st Starting signal
TACHO Si: Wave form rectification signal of IG)
TEMP: TEMP signal

Te + Dim restriction signal
TR Dim signal

vop 1 Power source of receiver gauge
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Tae naar

No display at all A
Speedometer displays (0] while driving. B

Abnormal display | Difficult to comprehend Replace speedometer

‘Speedometer | Lights do not dim when light and rheostat S/W turned ON. c

Display disappears when rheostat is turned with light S/W ON. C)

No display at all H

Lights do not dim when light and rheostat S/W turned ON. J

Fuel warning light does not light. M

Defective display (}
Lights do not dim when light and rheostat S/W turned ON. Pp

Top segment does not flash. - M

Temp. Gauge| Display segment does not rise. Top
Wrong display segment flashes always. Unstable Qa

display, etc.

NOTE: The “‘sub-harness (SST) appearing in the follow:
ing pages of the Troubleshooting Section refer to SST
‘09082-00100, Digital Meter Check Sub-Harness.
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SECTION TROUBLE }

A Speedometer No display at all |
:

[Only speedometer? Yes Replace
No

@Fuse GAUGE No Replace Display?|
7.58) OK? wo] re

Yes i[Fuse blows with meter disconnected |}-——¢ 5 ——— }
Nol Yes blows i

Check vehicle vide @With the ignition Sw at On|]
Position, check that there ie |
4.0 — 6.0V at terminal FV of |
fuel sender gauge. |

Display when other oe /meters disconnected? |
Yes | _—N°_tReptace speedometer OK

No

@ With the ignition SAW at ON position,
check that there is 4.0 ~ 6.0V between
terminals 2 and 6 of tachometer connector.

OK

(© check for short between terminal VOD
‘and body ground of each meter,

[Remove meter and connector sub-harness(SST)

check that there is battery voltage between

Short
Replace bad gauge

terminals 8 and 16 of sub-harness (SST).
OK

Only speedometer display when
other meters disconnected?

[ves
Connect meters one by one and check
when speedometer display goes out.

Replace bad gauge

No Bad wiring between fuse
and meter

ne Replace speedometer
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In LH cow side

cs

(ssv

3] Wiring Connector of Fuel Sender Gauge

CAUTION: Never short circuit terminal FV,

[5]
Fuel and Temp. Gauges Tachometer

voo
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SECTION TROUBLE

B ‘Speedometer ‘Speedometer displays [0] while driving
L

No
[Does trip meter operate?Pj

Yes

Does trip meter operate with meter
disconnected and cable turned?

Yes No

Check total counter

© Check cable
‘© Check drive and driven gears

Remove meter and connect sub-harness (SST)

With the ignition S/W at ON position, N
check that there is 4.0 — 6.0V between o
terminals 1 and 3 of connector for speed

@wWith the ignition S/W at ON posi-

sensor (total counter).

oK

@wWith the ignition S/W at ON position,
does voltage between terminals 1 and 2 of
speed sensor connector fluctuate between |

es

tion, check that there is 4.0 ~ 6.0V
between terminals 1 and 3 of speed- |
‘ometer with connector removed,

No OK

Replace speed sensor

Replace speedometer
0 — 5.0V when meter cable is turned?

4.0 -6.0V

o-1w

No

@ With the ignition S/W at ON position, | No
and speed sensor disconnected, does dispiay
appear when terminals 1 and 2 of speedometer|
are connected and disconnected?

Yes

Replace speed sensor

Se
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a 3

‘Speedometer Speedometer
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Remove meter and connect sub-harness (SST)

+
With the ignition SW at ON position,

check that there is battery voltage between | NO
terminals 7 and 9 of sub-harness (SST)
when rheostat turned ON.

OK

Does speedometer dim when other
meters are disconnected?

Yes No

Replace speedometer

Connect other met
to find bad meter.

ters one by one

SECTION TROUBLE

c Speedometer Lights do not dim when light and rheostat S/W turned ON.

Yes
Only speedometer? Replace speedometer]

No
i

@wWith the light S/W and
heostat turned ON, is there
battery voltage on TC te
of rheostat?

No Yes

Bad wiring between
rheostat and meter

Check rheostat (See page BE-18)

Replace bad meter
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‘SECTION TROUBLE
D ‘Speedometer Display disappears when rheostat is turned with light SAW ON

Yes
Only speedometer? [Replace speedometer

No

Remove meter and connect
sub-harness (SST)

I
(With the ignition S/W at ON position,

does voltage between terminals 1 and 16
‘of subsharness vary from 0 to 9V when
theostatis turned?

|No________| does voltage between terminals TR

Yes.

|s speedometer normal with other meters
disconnected?

Yes No

No @With the tight S/W turned ON,

and E of rheostat vary when
theostat is operated?

No Yes

Replace speedometer ‘Check rheostat (See page BE-18)

Connect other meters one by one to
find faulty one. Replace bad meter

max Rheostat
(Fade)
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SECTION TROUBLE

E ‘Speedometer Brightness does not change when rheostat is turned

Yes
Only speedometer and tachometer? Replace speedometer

No

Yes
Only tachometer? }-——_—___-{ Remove tachometer and

No connect sub-harness (SST)

Remove meter and connect sub:
harness (SST).

With the light S/W turned ON,
does voltage between terminals 1
‘and 7 of sub-harness vary from 0
10 9V when rheostat is turned?

Yes

Remove other meters and check for|
brightness change of speedometer.

Yes

Connect other meters one by one
to find bad meter.

with the ignition
voltage between terminals 4 and 6 of tachometer
‘connector is more than 3V with rheostat

‘SMW at ON position, check that

tat MAX.

[OK No

Replace tachometer Replace speedometer

|No___[ @with the tight S/W turned ON. does
voltage between terminals TR and E of
theostt vary when rheostat is operated?

No Yes

Check rheostat Bed wiring between
(See page BE-18) rheostat and meter

No Replace speedometer
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2

i 7Tachometer

Rheostat
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‘SECTION TROUBLE

F Speedometer ‘Abnormal speedometer signal

1G S/W ON, CRUISE CONTROL MAIN S/W ON.

® With the ignition S/W at ON position is
there battery voltage on terminal 14 of con-
rector with wiring meter connector disconnected?

‘Yes

Connect sub-harness (SST)

T
1

@ With the ignition S/W at ON position,
does voltage between terminals 14 and 16
of sub-harness (SST) change from 10 to OV
‘when the magnet shat is turned?

about 10V

four times per revolution

No Defective control parts
for CRUISE CONTROL

Replace speedometer

ia}
rm

Sub-harness (SST)
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SECTION TROUBLE

G Speedometer No speed unit conversion

Remove meter and connect sub-harness (SST)

© With the ignition S/W at ON position, is there speed
Unit conversion when rear terminals are short-circuited?

I" Yes

Replace speedometer Replace speed scale
change S/W
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SECTION TROUBLE

H ‘Tachometer No display at all

No
Only tachometer?

Yes

Remove meter and connect sub-harness (SST)

Refer to section A

With the ignition S/W at ON position,
check that voltage between terminals of
tachometer connector is as follows:

Terminals 1-6 Battery voltage
Terminals2-6 4.0~6.0V
Terminals4—6 0~-1.5V

No Replace speedometer

OK

Replace tachometer

T
1

Tachometer
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[section TROUBLE

! ‘Tachometer

Remove meter and connect
sub-harness (SST)

@ With the ignition S/W at ON position, does
voltage between terminals 16 and 17 of sub-
harness fluctuate with variations in engine rpm?

No wiring between
igniter and meter

Yes

‘age between terminals 3 and 6 of tachometer con-
nector fluctuate between 0 and 1.5V when engine
speed increases from 2,000 to 3,000 rpm?

® With the ignition S/W at ON position, does volt- No[> ————-{ Replace speedometer

Yes

Replace tachometer

TACHO Si
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SECTION TROUBLE

J ‘Tachometer Lights do not dim when light and rheostat S/W turned ON.

Yes!

2 jemove meter and connect sub-harness (SST)

with the ignition S/W at ON position, light
S/W turned ON and rheostat turned to MAX,
is there 3 to SV between terminals 4 and 6 of
tachometer connector?

No
Replace speedometer

Yes.

Replace tachometer

NOTE:
Connector dimming is performed by the dim signal
(Dim@) of the speedometer.
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SECTION TROUBLE
Fuel gaugeK Feels No display at all

For Fuel Gauge For Temp. Gauge

Only fuel gauge? | Yes Replace fuel and Yes [ Only temp. gauge?
(Temp. gauge OK?) temp. gauges (Ful gauge OK?)

[Re ["

Only fuel and temp. gauges? (Speedometer and Tachometer OK?)

ie

Remove meter and connect sub-harness (SST)

|
With the ignition S/W at ON position, check the voltage [N° Replace
between terminals of fuel and temp. gauges connector speedometer
isas follows:

O88 Line saw ary= 5 Light SW turned OFF 0-20v ce fuelLight S/W turned ON 4o-eov {2K Reel “sees
@— 4-5 Light S/W turned ON

Rheostat turned OFF 3.0~-6.0v
Rheostat operate (MIN — MAX) 0~3.8V

Fuel and Temp. Gauges Fuel and Temp. Gauges
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SECTION TROUBLE

L Fuel gauge Fuel scale change display (magnifier) does not illuminate

Remove meter and connect sub-harness
(ssT)

@ With the ignition S/W at ON position, | Yes
‘does magnifier illuminate when rear
terminals are short-circuited?

No

Replace FUEL SCALE CHANGE S/W

Replace fuel and temp. gauges

Fuel and Temp. Gauges

=
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SECTION ‘TROUBLE
M Fuel gauge Warning light does not light

No
Is bulb OK? + lace bulb

Yes

ph Yes
(@ ts circuit plate open-circuited? Replace circuit plate

[Ne y
es

Is terminal set nut loose? _—_ -—| Retighten

No

Replace fuel and temp. gauges

SECTION TROUBLE

N Fuel gauge Warning light always lit

Yes Grou(© Is circuit plate short-circuited?| Replace circuit plate

I"

Replace fuel and temp. gauges

“8
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SECTION TROUBLE

fe] Fuel gauge Defective display

1s fuel sender gauge OK? | No
{See page BE-59)

Yes

Remove meter and connect sub-harness (SST)

© With the ignition S/W at ON position
‘and fuel and temp. gauges removed, is
there voltage between terminals 5 and 8
of speedometer?

No|

Replace fuel and temp. gauges

Replace fuel sender gauge

Yes Replace speedometer

Fuel and Temp. Gauges
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‘SECTION TROUBLE
Fuel gauge i iP Water temp. gauge | Lights do not dim when light and rheostat S/W turned ON.

For Fuel Gauge For Temp. Gauge

Only fuel gauge? Yes Replace fuel and Yes} Only temp. gauge?
(Does temp. gauge dim?) temp. gauges (Does temp. gauge dim?)

No | I®

Only fuel and temp. gauges do not dit
(Speedometer OK?)

Yes | No

Remove meter and connect sub-harness (SST) Refer to Section C

the ignition S/W at ON position and connector | No
‘of fuel and temp. gauges disconnected, check that there Replace speedomete
is voltage between terminals of the connector as follows:

3-5 Light SW ON 4.0-60Vight S/W OFF O-1.0v4-5 Light S/W turned ON lox Replace fuel and
Rheostat turned OFF 3.0-6.0v temp. gauges
Rheostat operate (MIN — MAX) "0 3.8V

Fuel and Temp. Gauges
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SECTION TROUBLE

Qa Water temp. gauge Defective indication

=

| © With the ignition S/W at ON position,
| is indicator segment at lowest point when | No Check short cveuit in wire harnew

connector of water temp. sender gauge
disconnected? ‘OK _[Ne

Yes Bad wiring (short-circuit)
between sensor and meter

® With the ignition S/W at ON position
‘and connector of water temp. sender gauge | Yes water snder gauge OK?
disconnected, does top segment flash when (Seeraye BESS) vder gauss
connector is grounded ?

Yes No
No

Replace water temp.
sensor

‘Check open circuit in wire harness between |_OK
sensor and meter.

Replace fuel and temp. gauges

7 2 Flashing

TD (TO
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ON-VEHICLE INSPECTION OF COMBINATION
METER (Digital Type)

1. REMOVE COMBINATION METER AND CONNECT
‘SUB-HARNESS (SST)

SST 09082.00100

2. INSPECT CIRCUIT AND PARTS OPERATION

Terminals of -

sub-harness Specification
| £@- Body ground

E@- Body ground
Continuity Zero.

16@-E@ Battery voltage (ignition switch ON)

st-E@ e-1Vv (Cranking)

1c-e@ Battery voltage (Light switch and rheostat tuned ON.)
- ov (Light switch turned ON and rheostat turned OFF.)

0-1.0V (Light switch turned OFF.)
0) - tov (Light switch turned ON and rheostat. MIN)

6-9V (Light switch turned ON and rheostat MAX)

~ about 10VED Spout ov
4 times/revolution of magnet shaft (Ignition switch ON )

rv-E@ 40-6.0V (Ignition switch ON)

44~4.8V —(F level) (Ignition switch ON}
327 (1/2 level) (ignition switch ON)

FR-E@ 23-27V — (1/4|evel) (Ignition switch ON)
0.3-O5V (Elevel) (Ignition switch ON}

11-13V (idling)'6Q- © 10—12V (3,000 rpm)

Temp - E@ 1 (No, 6 segment is lighted) (Ignition switch ON)

Le }remP)\ st CFR } {Gig ovrear Tc)
c iC Uc af =|
CIC ICC 1§Carm Eac5)

Connector of Digital Meter Check Sub-harness (SST 09082-00100)
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Speedometer
ON-VEHICLE INSPECTION OF SPEEDOMETER

{a) Using a speedometer tester, inspect the speedometer
for allowable indicating error and check operation of
the odometer.

NOTE: Tire wear and tire over or under inflation will
increase indication error.

{b) Check the speedometer for pointer vibration and
abnormal noises.

NOTE: Pointer vibration can be caused by a loos
speedometer cable.

(he)

Standard indication ‘ilowable range

20 1-22

0 waa

Ca 58 - 62
oo 7-82

100 7-103
120 T7123

(ol

Standard indication ‘towable rane

20 19-21

a0 oat
3061

20 7a=82

Tachometer
‘ON-VEHICLE INSPECTION OF TACHOMETER

{a) Connect @ tune-up test tachometer and start the
engine.

(b) Compare the tester and tachometer indications.
If the error is excessive, replace the tachometer.

CAUTION:

‘@- Reversing the connection of the tachometer will damage
the transistors and diodes inside.

‘® When removing or installing the tachometer, be careful
‘not to drop it or subject it to heavy shocks.

(oon

Standard | Aliowabie | Standard | Allowable
indication ange indication range

| 1,000 95030 | 5,000 4,900 = 150
2,000 | 1,960 60 6000 5.9002 180

| 3.000 "2,800 # 80 7,000 6,900 + 210
|~ao00 | 3.900% 120 | 8,000 7,900 * 240
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Fuel Gauge
INSPECTION OF FUEL GAUGE

1, INSPECT RECEIVER GAUGE OPERATION

isconnect the connector from the fuel sender gauge.

2, INSPECT POWER SOURCE LINE TO CONNECTOR
Inspect the power source line between terminal FV and
body ground of the sender gauge connector.

Voltage: 4.0 -6.0V

CAUTION: Never short circuit terminal FV.

3. INSPECT OUTPUT SIGNAL VOLTAGE
Inspect the output signal voltage between terminal FR
‘and body ground of the sender gauge connector.
Voltage: 4.4—4.8V at F level

327V, ‘at 1/2 level
23-27 at V4 level
03-05V at E level

4. INSPECT SENDER GAUGE OPERATION
Inspect the resistance between terminals FR and E.
Resistance: 270 — 3102 212 mm (8.36 in.)

186 — 2269 162.3 — 168.3mm

140 — 1809
7- 3a

(0.228 — 0.465 in.)

Water Temperature Gauge
INSPECTION OF WATER TEMPERATURE
GAUGE
1, INSPECT RECEIVER GAUGE OPERATION

(a) Warm up the engine.
(0) Disconnect the connector from the sender gauge.
tc) icator segment is at the lowest

with the n switch at ON
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=
(d) Ground the connector of the sender gauge with the

connector disconnected.

(e) Check that the top segmeter flashes with the ignition
switch at ON position.

INSPECT SENDER GAUGE OPERATION

Inspect the resistance between the terminals of the sender
‘gauge and body ground.
Resistance: 192 — 2609 50°C (12°F)

65 — 899 80°C (176°F)
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REAR WINDOW DEFOGGER

Troubleshooting
Probie Possible cause Remedy Page

Rear window defogger | Circuit breaker OFF Reset breaker and check for short 84
does not work Defogger relay faulty Check relay BES

Defogger switeh faulty Check switch BES
Defogger wire broken Check wires BES?
Wiring and ground faulty Repair as necessary

Rear Window Defogger Switch
INSPECTION OF REAR WINDOW DEFOGGER
SWITCH

INSPECT SWITCH OPERATION

(a) Connect the positive (+) lead from the battery to
terminal 5. Connect the negative (—) lead to terminal
6

{b) Connect an ohmmeter between terminals 2 and 6.
fe) Check that there is continuity between terminals for

10 — 20 minutes with the switch turned on,

If operation is not as specified, replace the switch.

Em

|O

Rear Window Defogger Relay
INSPECTION OF REAR WINDOW DEFOGGER
RELAY
1, INSPECT RELAY CONTINUITY

{a} Check that the there is continuity between terminals
Vand 3,

(b) Check that there is no continuity between terminals
2and 4,

If continuity is not as specified, replace the relay.

[Continuity INSPECT RELAY OPERATION
Cad Connect the positive (+) lead from the battery to terminal

1 and connect the negative (—) lead from the battery to
lO terminal 3. Then, check that there is continuity between
L terminals 2 and 4.

If operation is not as specified, replace the relay.
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Tester Probe

Tin Foil

Masking Tape

Seo

|Broken *
ri

vj
a

|O -

ace Wire

Rear Window Defogger Wires
CAUTION:

‘¢ When cleaning the glass, use a soft, dry cloth, and wipe
the glass in the direction of the wire. Take care not to
damage the wires.

© Do not use detergents or glass cleaners with abrasive
ingredients.

‘* When measuring voltage, wind a piece of tin foil around
the tip of the negative probe and press the foil against
the wire with your finger as shown.

INSPECTION OF REAR WINDOW DEFOGGER
WIRES

1. INSPECT FOR WIRE BREAKAGE
(a) Turn the defogger switch to ON.

(b) Inspect the voltage at the center of each heat wire,

Vonage Criteria
‘Approx. 5V ‘Okay (No break in wire)
‘Approx. 10V or OV Broken wire

NOTE: If there is 10V, the wire is broken between the
center of the wire and positive (+) end, If there is no
voltage, the wire is broken between the center of the wire
and ground.

2. INSPECT FOR WIRE BREAKAGE POINT
{a) Place the voltmeter positive (+) lead against the

defogger positive (+) terminal

(b) Place the voltmeter negative (—) lead with the foil
strip against the heat wire at the positive (+) termina
‘end and shift it toward the negative (~) terminal end

(c)_ The point where the voltmeter deflects from zero to
several volts is the place where the heat wire is broken,

OTE: If the heat wire is not broken, the voltmeter will
indicate OV at the positive (+) end of the heat wire but
gradually increase to about 12V as the meter probe is
moved to the other end.

REPAIR OF REAR WINDOW DEFOGGER
WIRES:

1. CLEAN BROKEN WIRE TIPS WITH WHITE
GASOLINE

2. PLACE MASKING TAPE ALONG BOTH SIDES OF
WIRE TO BE REPAIRED

(a) Thoroughly mix the repair agent (Dupont paste No.
4817).

{b) Using a fine tip brush, apply a small amount to the
wire.

(c) After a couple of minutes, remove the masking tape.
(4) Allow to stand at least 24 hours.
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HEATER

Troubleshooting

Problem Possible cause Remedy Page
Biower does not work | Circuit breaker OFF Reset breaker and check for short | BE-4
when fan switch is on Hoater main relay faulty Check relay. BE63

Heater blower switch faulty Check switch E63
Heater blower resistor faulty Check resistor Bees
Heater blower motor faulty Replace motor

Wiring oF ground faulty Repair as necessary

Incorrect temperature | Control eables broken or binding (Check cables BESSoutput Heater hoses leaking or clogged Replace hose
Water valve faulty Replace valve
Air dampers broken Repair dampers

Air ducts logged Repair ducts
Heater radiator leaking or clogged Replace radiator
Heater control unit faulty Repair control unit

Heater Blower Switch
INSPECTION OF HEATER BLOWER SWITCH
INSPECT SWITCH CONTINUITY

Inspect heater blower switch continuity.

TerminalSwiteh wla}ols|s|el|7Position oie
owe OFF ote

1

it ot

mH

W

* For illumination light

If continuity is not as specitied, replace the switch.

Heater Relay
INSPECTION OF HEATER MAIN RELAY
1. INSPECT RELAY CONTINUITY

(a) Check that there is continuity between terminals 1
and 3.

(b) Check that there is continuity between terminals 2
and 4.

(c) Check that there is no continuity between terminals 4
and 5.

If continuity is not as speci |, replace the relay.
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2. INSPECT RELAY OPERATION

{a) Apply battery voltage across terminals 1 and 3.
{b) Check that there is continuity between terminals 4

and 5.

(c) Check that there is no continuity between terminals
Zand 4,

f operation is not as specified, replace the relay.

Heater Blower Resistor
INSPECTION OF HEATER BLOWER RESISTOR

INSPECT RESISTOR CONTINUITY

Check that there is continuity between terminals 1 and 3,
If there is no continuity, replace the resistor.

Heater Control
ADJUSTMENT OF HEATER CONTROL
SET AIR INLET DAMPER

Set the air inlet damper and control lever to “FRESH”.

SET MODE SELECTOR DAMPER

Set the mode selector damper and control lever to "VENT",

SET BALANCE DAMPER

Set the balance damper and control lever to the cente
position.

TEST CONTROL CABLE OPERATION

Move the control levers left and right and check for stif:
ness and binding through full range of the levers.
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POWER WINDOW

Power Window Lock Switch
INSPECTION OF POWER WINDOW LOCKi SWITCH
INSPECT SWITCH CONTINUITY

Inspect the switch continuity between terminals.

Terminal |
Swit 1} 2a

Position

Lock =
OFF

UNLOCK of.

If continuity is not as specified, replace the switch.

Power Window Master Switch
INSPECTION OF POWER WINDOW MASTER

> _sswittc

| 
INSPECT SWITCH CONTINUITY

Saach ren ight
3|2 Terminal| ~ | ~ 2}a}7]}6falils‘Switch| 81716 position =~

| uP e

OFF ° [ bo

own |
|

If continuity is not as specified, replace the switch.

Power Window Door Switch
INSPECTION OF POWER WINDOW DOOR
SWITCH

INSPECT SWITCH CONTINUITY

Terminal la] sfsla]s
‘Switch
position

opeup ote. | |

OFF oF?

Down

Hf continuity is not as specified, replace the switch.
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Power Main Relay
INSPECTION OF POWER MAIN RELAY
4. INSPECT RELAY CONTINUITY

Inspect that there is continuity between terminals 1 and3.
Inspect that there is no continuity between terminals 2
and 4.

2. INSPECT RELAY OPERATION
Inspect the continuity between terminals 2 and 4 with
battery voltage applied between terminals 1 and 3.
If continuity is not as specified, replace the relay.

Power Window Motor
AA ivf mall INSPECTION OF POWER WINDOW MOTOR

1. INSPECT CIRCUIT BREAKER OPERATION

J venesoso nts | fa) With window in he al ose oon, ol te
Monet co it UP od cect ee

aw ae

4 ‘Within 60 seconds

Am Mtl
2. INSPECT MOTOR OPERATION

= {a) Connect the positive (+) lead from the battery to
i=l terminal 1 and connect the negative (—) lead to the

‘terminal 2, and check that the motor turns clockwise,

(b) Connect the positive (+) lead from the battery to
terminal 2 and connect the negative (—) lead to the
terminal 1, and check that the motor turns counter
clock

If operation is not as specified, replace the motor.
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DOOR LOCK CONTROL SYSTEM
Door Lock Control Switch
INSPECTION OF DOOR LOCK CONTROL
SWITCH

INSPECT SWITCH CONTINUITY

switen Te"! |g 6 4
position

tock of

OFF

[-__untock o—}—o
If continuity is not as specified, replace the switch.

Key Unlock Switch
INSPECTION OF KEY UNLOCK SWITCH
INSPECT SWITCH OPERATION

(a) Check that there is continuity between terminals when
the switch pin is pushed.

{b) Check that there is no continuity between terminals
when the switch is free.

If operation is not as specified, replace the switch.

Door Lock Relay
INSPECTION OF DOOR LOCK RELAY

1. INSPECT RELAY CONTINUITY

(a) Check that there is continuity between terminals 2, 3
and 4,

(b) Check that there is no conti
1, 2and 6.

If continuity is not as specified, replace the relay.

ity between terminals

2. INSPECT RELAY OPERATION
{a} Connect the positive (+) lead from the battery to

terminal 2, Connect the negative {-) lead to terminals
Band 4,

(b) Check that there is continuity between terminals 1
and 4.
Check that there is continuity between terminals 3
and 6.

If there is no continuity, replace the relay.
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e548 Door Lock Control Relay
24

saz INSPECTION OF DOOR LOCK CONTROLRELAY

q)
INSPECT DOOR LOCK CONTROL RELAY CIRCUIT

Disconnect the relay and inspect the connector on wire
aa harness side as shown in the chart below.

7TTTryy
31211109 8 7

‘Terminal | Cheak Hem _| Tester Connection Condition Voltage or Continuity
2 [Voltage | 2-Body ground = _ Battery voltoge

3 | Contiewity [34 | _ Continuity |

| Turn door lock control switeh to LOCK, Continuity

6 | Continuity | 6:80dy ground [Tur door lock control switch to UNLOCK ef | No continuity
| OFF. Nocontinuity

“Turn LH key unlock switch on Continuity

7 _[Somvinuity | 7 Body ground | “Turn LH key unlock switch of |e continuity
| LH door tock knob pushed. [No continuity

8 | Continuity | 980dy rund Li door lock knob pulled. Continuity
10 | Continuity | 10-Body ground = [continuiey

RH door lock Knob pushed, No continuity
11 | Continuity | 11-Body ground | -RH#90t lock knob pushed. __Nocontinu| MrBedy RH door lock knob ple. Continuity

“Turn unlock warning switeh and LH door

12 | Continuity | 12.Body ground | S0utet switch of oneinuity. | 12Body gourd Turn uniock warning switch and/or door LH |
a | door courtesy switch off. lo continuity

“Turn RH key unlock switch on and/or door Continuity
lock control switch to UNLOCK.

“Turn RH Key unlock switch off and/or door
i lack control switch to LOCK or OFF.

If circuit is correct as specified, replace the relay.

Door Lock Solenoi
INSPECTION OF DOOR LOCK SOLENOID

INSPECT SOLENOID OPERATION

{@) Connect the positive (+) lead from the battery to
terminal A-1. Connect the negative (-) leed to
terminal A-3. ‘Check that the solenoid operates locks
direction,

{b) Check that there is no continuity between terminis
B+ and B-2.

{e) Connect the positive (+) lead from the battery to
terminal 2. ‘the negative (-) lead to termina

° A:3, Check that the Solenoid operates locks direction

{d) Check that there is continuity between terminals 1
and B-2.

Ci If there is no solenoid operation, replace the solenoid.

13

No continuity
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SUN ROOF

Sun Roof Switch
INSPECTION OF SUN ROOF SWITCH
INSPECT SWITCH CONTINUITY

Terminalswiten a}rfals
mer position

OPEN ope pope
OFF o=posbe

close f

Motor Turns
Clockwise

‘Motor Turns
Counterclockwice

If continuity is not as specified, replace the switch.

Sun Roof Motor
INSPECTION OF SUN ROOF MOTOR
INSPECT MOTOR OPERATION

(a) Connect the positive (+) lead from the battery to
terminal 2 (red wire) and the negative (—)
terminal 1 (green wire), and check that the motor

‘turns clockwise.

(b) Connect the positive (+) lead from the battery to
terminal 1 (green wire) and the negative (—) lead to
terminal 2 (red wire), and check that the motor turns
counterclockwise.

'f operation is not as specified, replace the motor.

Power Main Relay
INSPECTION OF POWER MAIN RELAY
INSPECT RELAY CONTINUITY AND OPERATION
(See Power Main Relay on page BE-66)
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CRUISE CONTROL SYSTEM
Wiring Diagram

Ignition S/W

ECU Fuse 158,

———-
GAUGE Fuse 7.50

‘Stop Fuse 15, Parking Brake SW

B Rheostat

* clutch SAW (M/T)
‘Analog Met
Digital M

Starter
£

Neutral Sart S7W (A/T)Battery

* ‘Accel/Resume
Control S/W For OD Relay

Parking Brake Switch Clutch Switch Stop Light Switch Cruise Control Computer Main Switch

=
(GQansAGo nebslehooke Leb ase

‘Speed Sensor (Analog Meter)

Actuator Neutral Start S

fal ial
GE (oo)

wa



BODY ELECTRICAL SYSTEM Cruise Control System.

Troubleshooting

Problem Inspection Item

Cruise control does not operate. Inspection of power source

Vehicle speed does not reduce when coast switch
turned on.

Vehicle does not accelerate when accel switch
‘turned on.

Vehicle speed does not return to memorized speed
when resume switch turned on.

Inspection of contro! switch and circuit

‘Set speed deviates on high side,

Set speed deviates on tow
Inspection of actuator and circuit

Vehicle speed does not fluctuate when set switch
turned on,

Inspection of actuator and circuit
Inspection of speed sensor and circuit

‘Setting speed does not cancel when brake ped:
depressed.

Inspection of stop light switch and circuit

Setting speed does not cancel when parking brake

pale,
Inspection of parking brake switch and circuit

Setting speed does not cancel when clutch pedal

<epressed (M/T only).
Inspection of clutch switch and circuit

‘Setting speed does not cancel when shifted to
"range (A/T only),

Inspection of neutral start switch and circuit

‘Speed can be set below 20 km/h (12 mph).
(Cruise control will not disengage even below 20 km/h
(12 mph.

Inspection of speed sensor and circuit
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A INSPECTION OF SOURCE CIRCUIT

Turn ignition switch on.

IAIN. SAW

No No
Is ECU fuse normal? |——=[_Replace fuse. |—~[ Short circuit in wire

Is operation normal ? harness between fuse and
Yes terminal 3 of main switch,

Yes Inspect control switch,

Fuse faulty.

INSPECT POWER SOURCE No

\s there battery voltage between terminal 1 | —=|
of main switch and body ground ?

‘Open circuit in wire harness between fuse
and terminal 1 of main switch.

Yes

INSPECT GROUND CONNECTION

Disconnect connector from main switch. No
‘© Open circuit in wire harness between

terminal 5 of main switch and body
Is there continuity between terminal Sof [| ground.
wire harness side connector and body ground ? * Body ground faulty.

Yes

INSPECT SWITCH OPERATION No [Inspect main switch.

Is there battery voltage between terminal 3. | —>|
and body ground with main switch turn on ?

ONTROL S/W

Ives

INSPECT GROUND CONNECTION ‘Open circuit in wire harness between terminal
Disconnect connector from control switch. No_| 14 of contro! switch and body ground.
Is there continuity between terminal 14 of
wire hamess side connector and body ground ?

Yes

INSPECT SET/COAST SWITCH OPERATION ] 4, [Inspect control switch,

Is there continuity between terminal 30 and | “|
body ground with set/coast switch turned on ?

Yes

CONTINUED ON NEXT PAGE
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CONTINUED FROM PREVIOUS PAGE
Ives

Is there continuity between terminal 30 and Yes [Inspect control switch.
body ground with set/coast switch turned off ?

No

INSPECT ACCEL/RESUME SWITCH Inspect the control switch.OPERATION No
Is there continuity between terminal 28 and |—-]
body ground when accel/resume switch
tumed on?

Yes

STOP LIGHT S/W

INSPECT RELEASE VALVE CIRCUIT ® Open or short circuit in wire harness

Disconnect connector from computer. between terminal 4 of stop light switch
Is resistance value about 68 © between ‘and terminal 3 of actuator.
terminal 1 and terminal 2 of computer with | NO_| ® Open circuit in wire harness between
‘rave pedal returned ? [=| ” terminal 1 of actuator and terminal 2 of

computer.
«Inspect stoplight switch
‘Inspect actuator.

Yes

INSPECT STOP LIGHT SWITCH OPERATION | jy. [ Inspect stop light switch.

ts there continuity between terminals 1 and 2. }—=|
with brake pedal depressed ?

Yes

Disconnect computer and inspect connector
Con wire harness side as follows.

INSPECT POWER SOURCE No [ Open oF short circuit in wire harness between

Is there battery voltage between terminal? |~<e| terminal 7 of computer and terminal 3 of
and body ground with main switch turned on ? main witch.

Yes

INSPECT GROUND CONNECTION No [* Open circuit in wire harness between

| there continuity between terminal 10 and
body ground ?

terminal 10 and body ground.
© Body ground faulty.

Yes

CONTINUED ON NEXT PAGE
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CONTINUED FROM PREVIOUS PAGE

Yes

INSPECT SET/COAST SWITCH CIRCUIT | y,, [ © Open circuit in wire harness between

Is there continuity between terminal 4 and [| —-»| _terminal 4 of computer and terminal
body ground with set/coast switch turned on ? 30 of control switch.

Inspect control switch.

Yes

Is there continuity between terminal 4 and © Short circuit in wire harness between
body ground with set/coast switch tured off? | Yes | terminal 4 of computer and terminal 30,

of control switch.
# Inspect control switch,

No

INSPECT ACCEL/RESUME SWITCH CIRCUIT ‘© Open circuit in wire harness between
Is there continuity between terminal 13 and |N°_| terminal 13 of computer and terminal
body ground with accel/resume switch turned 28 of control switch,
on? «Inspect control switch.

Yes

Is there continuity between terminal 13 and ‘Short circuit in wire harness between
body ground with accel/resume switch turned | Yes | terminal 13 of computer and terminal
off? }—+| _ 28 of control switch.

«Inspect control switch,

No

INSPECT CONTROL VALVE CIRCUIT ‘© Open or short circuit in wire harness
Is resistance value about 30 2 between between terminal 3 of computer and
terminals 2 and 3? No | _ terminal 2 of actuator.

‘© Open circuit in wire harness between
terminal 1 of actuator and terminal 2
of computer.

© Inspect actuator.

Yes

INSPECT RELEASE VALVE CIRCUIT ‘© Open or short circuit in wire harness

Is resistance value about 68.2 between between terminal 1 of computer and
terminals 1 and 2 with brake pedal returned ? terminal 3 of actuator.wn Ores Pedal re No_| « Open circuit in wire harness between

terminal 1 of actuator and terminal
2 of computer.

# Inspect stop light switch.

Yes

CONTINUED ON NEXT PAGE
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CONTINUED FROM PREVIOUS PAGE

Yes

INSPECT CLUTCH SWITCH CIRCUIT (M/T) '* Short circuit in wire harness between

| speed sensor operation normal ?
(See page BE-83)

Yes t
Is there continuity between terminal 11 and |__| _ terminal 11 of computer and terminal 3
body ground with clutch pedal returned ? of clutch switch.

Inspect clutch switch,

No

INSPECT NEUTRAL START SWITCH ‘© Short circuit in wire harness between
CIRCUIT (A/T) iy terminal 11 of computer and terminal
Is there battery voltage between terminal 11. [SS] 3 of neutral start switch.
and body ground when shifting except to “N” © Inspect neutral start switch.
range ?

No

INSPECT PARKING BRAKE SWITCH CIRCUIT]. [ © Short circuit in wire harness between

Is there battery voltage between terminal 12. [NO] _ terminal 12 of computer and terminal 1
and body ground with parking brake lever parking brake switch.
returned ? © Inspect parking brake switch,

Yes

INSPECT SPEED SENSOR CIRCUIT Open circuit in wire harness between terminal

Disconnect connector from combination meter. | No | ©-7 (analog meter) or A-12 (digital meter) of
tween terminal ©-7 (analog combination meter and terminal 6 of

eter) or A-12 (digital meter) of wire harness computer.
side connector and terminal 6 of computer ?

Yes

Disconnect connector from combination meter. Jyeg| Short circuit in wire harness between terminal]
Is there continuity between terminal 6 and body | =| 6 of computer and terminal 20 of combi
ground ? nation meter.

No

EED_SENSOR

INSPECT GROUND CONNECTION ‘© Open circuit in wire harness between
Disconnect connector from combination meter. |No| terminal C-6 (analog meter) or A:10
Is there continuity between terminal C-6 (analog [~~] __ (digital meter) and body ground.
meter) or A-10 (digital meter) of wire harness * Body ground faulty.
side connector and body ground ?

Yes

INSPECT SPEED SENSOR OPERATION No Speed sensor faulty.

Yes

CONTINUED ON NEXT PAGE
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CONTINUED FROM PREVIOUS PAGE

INSPECT ACTUATOR OPERATION

Is actuator operation normal ?
(See page BE-84)

No Replace actuator.

[re

Replace computer.

B | INSPECTION OF CONTROL SWITCH CIRCUIT

Turn ignition switch off.

Replace computer.

CONTROL S/W

INSPECT SWITCH OPERATION Inspect control switch.

Is there con inal 28 and | NO
body ground with accel/resume switch turned
on?

Yes

Tether continuity beween terminal 28] y,, [_apast control witch,
‘and body ground with accel/resume switch
turned off ?

COMPUTER No

INSPECT ACCEL/RESUME SWITCH CIRCUIT ‘Open circuit in wire harness between

Isthere continuity between terminal 13 and body | NO_| terminal 13 of computer and terminal 28
ground with accel/resume switch turned on ? Of control switch

\CTUATOR Yes

INSPECT ACTUATOR OPERATION No [Replace actuator.
{s actuator operation normal ?

{See page BE-84)

Yes
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C | INSPECTION OF ACTUATOR CIRCUIT

‘Turn ignition switch off.

ACTUATOR

[ (0.39 in.) ?

INSPECT CABLE FREEPLAY

|s control cable freeplay less than 10 mm
No Adjust control cable freeplay.

Yes

Is actuator operation normal ?

INSPECT ACUTATOR OPERATION

Disconnect connector from actuator,
Inspect actuator operation. (See page BE-84)

No

Replace actuator.

Yes

COMPUTER

INSPECT ACTUATOR CIRCI

terminals correct ?
Between terminals 1 and 2
Between terminals 2 and 3

UIT

Is resistance value between computer

about 68.2
about 30.2

No

Open or short circuit in wire harness
between actuator and computer.

Yes

Replace computer.
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D INSPECTION OF STOP LIGHT SWITCH CIRCUIT

Turn ignition switch on,

Is stop fuse normal ? ‘© Short circuit in wire harness between
No | terminal 8 of computer and fuse.

‘¢ Short circuit in wire harness between
terminal 9 of computer and fuse,

Yes

MPUTER

Disconnect computer and inspect connector
fon wire harness side as follows,

INSPECT RELEASE VALVE CIRCUIT Yes | Inspect stop light switch.

1s there continuity between terminal 1 and | —+|
2 with brake pedal depressed ?

No

INSPECT STOP FUSE CIRCUIT No | Open circuit in wire harness between

Is there battery voltage between terminal 9 and |—>|_ terminal 9 of computer and STOP fuse,
body ground ?

Yes

INSPECT STOP LIGHT SWITCH CIRCUIT ] jy | Open or short circuit in wire harness

Is there battery voltage between terminal 8 and | —~] Between terminal 8 of computer and
body ground with brake pedal depressed ? terminal 2 of stop light switch.

Yes

Replace computer.
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LE | INSPECTION OF PARKING BRAKE SWITCH

Tum ignition switch on,

COMPUTER

Disconnect connector from computer.

[ wire harness side connector and body ground ?

INSPECT PARKING BRAKE SWITCH CIRCUIT

Is there battery voltage between terminal 12 of

No © Open circuit in wire harness between
terminal 12 of computer and terminal 1
parking brake switch,

© Inspect parking brake switch.

Yes

Replace computer.

[F | INSPECTION OF CLUTCH SWITCH CIRCUIT
[Turn ignition switch on.

CLUTCH S/W.

INSPECT GROUND CONNECTION No| Open circuit in wire hamess between
{s there continuity between terminal 3 and }—=| terminal 3 and body ground.
body ground ?

Yes
MPUTER

INSPECT CLUTCH SWITCH CIRCUIT © Open circuit in wire harness between
Disconnect connector from computer. No} terminal 11 of computer and terminal 2|s there continuity between terminal 11 of wire [—=| _ of clutch switch.
harness side connector and body ground with © Inspect clutch switch.clutch pedal depressed ?

Yes

ieplace computer
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INSPECTION OF NEUTRAL START SWITCH CIRCUIT

NEUTRAL START S/

INSPECT GROUND CONNECTION
Is there continuity between terminal 2 and
body ground ?

No Open circuit in wire hamess between
terminal 2 and body ground.

Yes

COMPUTER

INSPECT NEUTRAL START SWITCH CIRCUIT

Disconnect connector from computer.
Is there continuity between terminal 11 of wire
harness side connector and body ground when

No

shifted to “"N" range ?

‘© Open circuit in wire harness between
terminal 11 of computer and terminal 3
of neutral start switch,

‘© Inspect neutral start switch,

Yes

Replace computer.
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H | INSPECTION OF SPEED SENSOR CIRCUIT

Turn ignition switch on,

SPEED SENSOR

INSPECT GROUND CONNECTION

Disconnect connector from combination me
Is there continuity between terminal C-6

harness side connector and body ground ?
(analog meter) or A-10 (digital meter) of wire

‘Short circuit in wire harness between
inal C-6 (analog meter) or A-10

‘meter) and body ground,

No

COMPUTER

INSPECT SPEED SENSOR CIRCUIT ‘Open circuit in wire harness between

(See page BE-83)

Disconnect connector from combination No | terminal C-7 (analog meter) or A-12meter. =| (digital meter) of combination meter
Is there continuity between terminal C-7 and terminal 6 of computer.
(analog meter) or A-12 (digital meter) of
wire harness side connector and terminal
6 of computer?

[ves
INSPECT SPEED SENSOR OPERATION | jq | Speed sensor faulty
Is speed sensor operation normal?

[v=

Replace computer,
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Cruise Control Computer Circui
INSPECTION OF COMPUTER CIRCUIT

Disconnect the computer and inspect the connector on the
wire harness side as shown in the chart below.

“amnai | Connection or val somastion ition Voltage or
Terminat]| Conneetion or T Creek item] Tester Connect Consitio Woke or

7] Stop Light Switeh and] Resistance | 1 Brake pedal returned ‘About 682
Release Valve

>| Release Valve and - - _ .
Control Valve

3 | contot vave Resistance | 3 ~2 = ‘About 30 9

fg | Sonwot Swit Continuity] 4 — Body Ground | Turn st/const switch on Continuity

(SetiCosst) “urn set/constswiteh off No continuity
5 [oo Reay - = - -

6 | Speed Sensor - = = =

‘Main Switeh 7 = Body Ground | Turn ignition switeh and main | Battery voltage
switeh on

7
Turn ignition switch and main | No voltage
switch oft

Stop Light Switeh | Voltage | 8 ~ Body Ground Battery voltage

No voltage

9 | sto? Fuse Voltage | 9— Body Ground = Battery voltge

10 | Body Grouna ‘Continuity| 10 ~ Body Ground = Continuity

Ctuten Switen ‘Clutch pedal depressed or shift
vy [ewer Seen Continuity} 11 — Body Ground | Cuter peda de Continuity

Ciutch pedal returned or sitt
into except “"N” range: No continuity

12_[ Parking Brake Switen | Voltage [12 — Body Ground | Parking brake pulled io voltage

Parking brake returned Battery voltage

1g_| Conor Switch Continuity] 13 — Body Ground | Turn accalresume switch on | Continuity

(Accel/Resume) Turn acceresume switch off | No continuity
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Main Switch
INSPECTION OF MAIN SWITCH

INSPECT SWITCH CONTINUITY

If continuity is not as specified, replace the switch.

Control Switch
2 3] INSPECTION OF CONTROL SWITCH

B=) INSPECT SWITCH CONTINUITY

sem oa Sa | ss | Ew
= SET/COAST oo

7 OFF

| ACCEL/RESUME ~ar |
If continuity is not as specified, replace the switch,

Clutch Switch
3} INSPECTION OF CLUTCH SWITCH

INSPECT SWITCH CONTINUITY

nan] (a) Check that there is continuity between terminals 2
and 3 with the clutch pedal depressed.

(b) Check that there is no continuity between terminals 2
and 3 with the clutch pedal returned.

If continuity is not as specified, replace the switch,

Neutral Start Switch
(See page AT-104)

Parking Brake Switch
(See step 3 on page BE-30)

[renee "| Speed Sensor
INSPECTION OF SPEED SENSOR
1. INSPECT SENSOR CONTINUITY (ANALOG METER)

Check that there is continuity between terminals C6 and
€-7 four times per each revolution of the shaft.
lf continuity is not as specified, replace the sensor,

2, INSPECT SENSOR CONTINUITY (DIGITAL METER)
(See page BE-42)
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oe

Stop Light Switch
INSPECTION OF STOP LIGHT SWITCH

INSPECT SWITCH CONTINUITY

Teri
sake pedalposition | 2 3 4
Brake pedal depressed | _O—{—O

Brake pedal returned oo

If continuity is not as specified, replace the switch,

Actuator

INSPECTION OF ACTUATOR

1 INSPECT CONTROL CABLE FREEPLAY

Inspect that the control cable freeplay is less than 10 mm,
(0.39 in.)

If necessary, adjust the control cable freeplay.

INSPECT ACTUATOR RESISTANCE

Using an ohmmeter, measure the resistance value between
terminals as follows.

Resistance: 1-2 about 30.0
1-3 about 682

If the resistance value i
ator.

ot as specified, replace the actu:

INSPECT ACTUATOR OPERATION

Connect the positive (+) lead from the battery to terminals
2 and 3. Connect the negative (—) lead to terminal 1.

(a) Slowly apply vacuum from 0— 300 mmHg (0-11.81
in.Hg, 0 — 40.0 kPa), and check that the control
cable can be pulled smoothly.

{b) With the vacuum stabilized, check that the control
cable does not return,

(e) Disconnect terminal 2 or 3 and check that the control
cable returns to its original position and the vacuum
returns to 0 mmHg (0 in.Hg, 0 kPa).

If operation is not as specified, replace the actuator.
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REMOTE CONTROL MIRROR

Outer Mirror Switch
INSPECTION OF OUTER MIRROR SWITCH
INSPECT SWITCH CONTINUITY

Mirror Tah Mirror Right Mirror
Terminal ]‘Switeh rlel2}1] 3a frijals|a

position

up ‘ol?
Por —foT HPown ctototo

Lett oro i oro| | oforofo

Right | ali 1 | o-
jo!

FT
If continuity is not as specified, replace the switch,

Remote Control Mirror
INSPECTION OF REMOTE CONTROL MIRROR
1. INSPECT LEFT MIRROR OPERATION

{a} Apply 12V to terminals 2 and 3 and check that the
mirror operates.

Then, reverse the polarity, and check that the mirror
revolution is reversed.

(b) Apply 12V to terminals 3 and 4 and check that the
mirror operates.

Then, reverse the polarity, and check that the mirror
revolution is reversed.

If there is no mirror operation, replace the left mirror.

2. INSPECT RIGHT MIRROR OPERATION
(2) Apply 12V to terminals 2 and 3 and check that the

mirror operates,
Then, reverse the polarity, and check that the mirror
revolution is reversed.

(b) Apply 12V to terminals 3 and 4 and check that the
mirror operates.

Then, reverse the polarity, and check that the mirror
revolution is reversed,

If there is no mirror operation, replace the right mirror.
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MIRROR HEATER
Mirror Heater
INSPECTION OF MIRROR HEATER

MEASURE MIRROR HEATER RESISTANCE

Measure the resistance between terminals 1 and 5.
Resistance: 5~ 309

If resistance value is not correct, replace the mirror.

NOTE: The resistance value is increased according
to the rise of temperature.
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THEFT DETERRENT SYSTEM

WIRING DIAGRAM

BES?

Ignition SW

DOME Fuse

‘Anj
ay 

s0ula
y 

1y6)P
eH

ase

Do
or 

Loc
k

Cont
rol 

S/W

Door Lock
Control SW

4
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Connectors

Key Unlock Switeh

‘Theft Deterrent Horn

Back Door Key
Untock Switch

Theft Deterrent Computer

Door Lock Solenoid

Headlight Control Relay
Tailight Control Relay

a
1

[FE]
Diode (For RH Key Unlock
‘Switch and Horn)

faa)

Door Lock Switch

Back Door Courtesy
Switch

Diode (For LH Key Unlock
Switch and Taillight
Control Relay)
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Troubleshooting

‘© Check that the operation of other systems (Door Lock
Control, Open Door Warning ... ete.) are normal.

‘© When the system is not operating, lower the door glass
and confirm under what conditions it does not operate,
or malfunctions.

Problem ‘Section
“Theft deterrent system can not beset, a
“Theft deterrent system does not operate when LH door opened, 8
‘Theft deterrent system does not operate when RH door opened. c
‘Theft deterrent system does not cancel when ignition switch turned on or AGG position. .

‘Theft deterrent system does not cancel when LH door unlocked with key. G

“Theft deterrent system does not cancel when RH door unlocked with key. F

Horn does not blow even if theft deterrent system operated. €

Headlights and tailights do not flash even if theft deterrent system operated, oI
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A | INSPECTION OF SOURCE CIRCUIT

‘Turn ignition switch on.

No. No.
's DOME fuse normal? Replace fuse. Short circuit in wire harness

Is operation normal? between fuse and terminal 5Yes of computer.
Yes

FFusetauty

NTs CIG fuse normal? No__ Replace fuse. 10__T Short circuit in wire harness]
Is operation normal? between fuse and terminal 4

of computer.

Yes

Yes
Fuse faulty

BACK DOOR S/W

INSPECT GROUND CONNECTION No Body ground faulty.
{s there continuity between back door switch NO
body and body ground?

Yes

INSPECT BACK DOOR SWITCH OPERATION ] yo [Inspect back door switch.
Is there continuity between terminal 1 and |NO_|
body ground with back door switch turned on?

Yes
BACK DOOR
KEY S/W.

INSPECT GROUND CONNECTION No _| * Open circuit in wire harness between
{1s there continuity between terminal 3 and [-2—-] terminal 3 and body ground.
body ground? © Body ground faulty.

Yes

CONTINUED ON NEXT PAGE
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CONTINUED FROM PREVIOUS PAGE

INSPECT BACK DOOR KEY UNLOCK
‘SWITCH OPERATION
Is there continuity between terminal 1 and
body ground with back door key unlock switch
turned on?

No
Inspect back door key unlock switch.

Yes

COMPUTER

Disconnect computer and inspect connector on.
wire harness side as follows.

INSPECT POWER SOURCE
Is there battery voltage between terminal 5 and
body ground?

No ‘Open circuit in wire harness between
fuse and terminal 5 of computer.

Yes

INSPECT GROUND CONNECTION Open circuit in wire harness between
Is there continuity between terminal 10 and |N°_.1 "terminal 10 of computer and body
body ground? ground.

© Body ground faulty.

Yes

INSPECT LH KEY UNLOCK SWITCH Yes _[ Short circuit in wire harness between
CIRCUIT terminal 9 of computer and terminal 2
Is there continuity between terminal 9 and of LH key unlock switch,
Body ground with LH door locked with key?

No

INSPECT RH KEY UNLOCK SWITCH Yes _[ Short circuit in wire harness between
cIRcUIT | X25 | terminal 9 of computer and terminal 2
Is there continuity between terminal 9 and Of RH key unlock switch.
body ground with RH door locked with key?

No

CONTINUED ON NEXT PAGE
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CONTINUED FROM PREVIOUS PAGE

INSPECT LH DOOR LOCK SOLENOID CIRCUIT) (Open circuit in wire harness between

Is there battery voltage between terminal 12 and
body ground.

Disconnect connector from computer. No _| terminal 1 of computer and terminal 2 of
Is there continuity between terminal 1 of wire |——=} door lock solenoid.
harness side connector and body ground
Iwith LH door unlocked?

Yes

lINSPECT RH DOOR LOCK SOLENOID CIRCUIT (Open circuit in wire harness between
[Disconnect connector from computer. No _| terminal 2 of computer and terminal 2 of
ls there continuity between terminal 2 of wire |x] door lock solenoid.
harness side connector and body ground

[with RH door unlocked?

Yes

INSPECT LH DOOR LOCK SWITCH CIRCUIT Short circuit in wire harness between
(Close LH Door. Yes_| terminal 6 of computer and terminal 2 of
Is there continuity between terminal 6 and |] LH door lock switch.
body ground with LH door closed?

No

INSPECT RH DOOR LOCK SWITCH CIRCUIT Short circuit in wire harness between
(Close RH door. Yes _| terminal 6 of computer and terminal 2 of
Is there continuity between terminal 6 and [-*] RH door tock switch.
body ground with RH door closed?

No

INSPECT HORN, TAILLIGHT AND HEAD-
LIGHT CIRCUIT No__| terminal 12 of computer and horn or

taillight control relay or headlight contro}
relay.

Yes

Replace computer.
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8 | INSPECTION OF LH DOOR UNLOCK CIRCUIT

LH DOOR LOCK s/w

INSPECT DOOR LOCK SWITCH OPERATION
1s LH door lock switch normal ?
{See page BE-99)

No Replace LH door lock switch.

Yes

COMPUTER

INSPECT DOOR LOCK SWITCH CIRCUIT
Disconnect connector from computer,
Is there continuity between terminal 6 of
connector side and body ground with LH
door closed ?

Yes

‘Short circuit in wire harness between
terminal 6 of computer and terminal
of LH door lock switch,

No

Replace computer.

C | INSPECTION OF RH DOOR UNLOCK CIRCUIT

RH DOOR LOCK s/w.

INSPECT DOOR LOCK SWITCH OPERATION

connector side and body ground with RH
door closed ?

Repl F switch.Is RH door lock switch normal ? No__| Replace RH door switch
(See page BE-99)

Yes

computer

INSPECT DOOR LOCK SWITCH CIRCUIT
Disconnect connector from computer, Yes _| terminal 6 of computer and terminal
Is there continuity between terminal 6 of | Yes | of RH door lock switch,

No

Replace computer.
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D | INSPECTION OF IGNITION SWITCH CIRCUIT

Turn ignition switch to ON.
or ACC position.

Is CIG fuse normal? No__fRepiace fuse. No_TShort circuit in wire harness
|s operation normal? between fuse and terminal 4

of computer,

Yes
Fuse faulty.

COMPUTER
— iz

INSPECT IGNITION SWITCH CIRCUIT
Disconnect connector from computer. x

wire harness side connector and body
Is there battery voltage between terminal 4 of

[Open circuit in wire hamess between fuse
‘and terminal 4 of computer.

ground?

Jr
Replace computer.
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— | INSPECTION OF LH KEY UNLOCK SWITCH CIRCUIT

Turn ignition switch off.

DIODE

INSPECT DIODE CONTINUITY No | Replace diode.
Is diode of key unlock switch normal ? peo
(See page BE-67)

Yes

COMPUTER

INSPECT KEY UNLOCK SWITCH CIRCUIT | iq _[ Open circuit in wire harness between
Is there continuity between terminal 9 and | “©| terminal 9 of computer and terminal
body ground with LH door opened with key ? 1of LH key unlock switch side diode,

Yes

Replace computer.

F | INSPECTION OF RH KEY UNLOCK SWITCH CIRCUIT

‘Turn ignition switch off.

DIODE

INSPECT DIODE CONTINUITY N Replace diode,
1s diode of key unlock switch normal ? jNo
(See page BE-67)

Yes

computer

TWSPECT KEY UNLOCK SWITCH CIRCUIT ‘Open circuit in wire harness between
Is there continuity between terminal 9 and No__| terminal 9 of computer ond terminal
body ground with Ri
key? 1 of RH key unlock switch side diode.

Yes

Replace computer,
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G | INSPECTION OF THEFT DETERRENT HORN CIRCUIT

Turn ignition switch off.

No No.
Is HAZ fuse normal? Replace fuse.

Is operation normal?
Short circuit in wire
harness between fuse and
terminal 1 of theft

Yes

Yes
deterrent horn.

Fuse faulty.

THEFT DETERRENT HORN

INSPECT POWER SOURCE
Disconnect connector from horn.
Is there battery voltage between terminal
1 of connector side and body ground ?

No.

(Open circuit in wire harness between
terminal 1 of horn and fuse.

Yes

COMPUTER

INSPECT HORN OPERATION
1s horn normal ? (See page BE-100)

No Replace horn,

Yes

INSPECT HORN CIRCUIT
Disconnect connectors from horn and
computer,

Is there continuity between terminal 2 of
horn side connector and terminal 12 of
computer side connector ?

No.

‘Open circuit in wire harness between
terminal 12 of computer and terminal
2of horn.

Yes

Replace computer.
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H | INSPECTION OF LIGHT CONTROL RELAY CIRCUIT

Turn ignition switch off.

DIODE

INSPECT DIODE CONTINUITY Replace diode.
Is diode of headlight control relay side No
and/or taillight control relay side normal ? |
(See page BE-14)

Yes

COMPUTER

Disconnect computer and inspect connector
‘on wire harness side as follows.

INSPECT HEADLIGHT CONTROL RELAY ‘Open or short circuit in wire harness
CIRCUIT between terminal 12 of computer and
Disconnect taillight control relay and No__| terminal 1 of headlight control relay.
theft deterrent horn. |
Is there battery voltage between terminal 12
and body ground?

Yes

INSPECT TAILLIGHT CONTROL RELAY [Open or short circuit in wire harness
ciRcUIT between terminal 12 of computer and
Disconnect headlight control relay and No__|terminal 1 of taillight control relay.
theft deterrent horn.
Is there battery voltage between terminal
12 and body ground?

Yes

Replace computer
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Theft Deterrent Computer
INSPECTION OF THEFT DETERRENT
COMPUTER

INSPECT THEFT DETERRENT COMPUTER CIRCUIT
Disconnect the computer and inspect the connector on the
wire harness side as shown in the chart below.

Check tom] Ton Comerion Condon Vorogs or ona
F(_ door lock knob unlocked Continuity

1 | contruty | Body Ground E i¥ ody Ground Foor lock knob locked No continuity
FP eommay ) pasargoma [ deorcccirob wicked | contity |

{ison oho
a | ven {Bey Groundhal vs i No voltage

[S| Waktge | 5 Boay Ground = Battery vole
FL or Fr door opened Continuity

timity | S-Body round Fs Fn door dosed {Tear
@ | cominuty | 8-8 Grama -ad " Back door closed No continuity

coiwity | 9-Body Ground i 9® o iv “ Fi and Fr door locked with key No continuity
10__| Continuity | 10-Body Ground | = ‘Continuity

‘Back door unlocked with key Continuity
+ | comtnny | 11-B0dy Grund Continu ce v ¥ Back door locked No continul

12 ‘Voltage 12—Body Ground = | Battery voitage

If circu is correct, replace the theft deterrent computer.
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Door Lock Switch
INSPECTION OF DOOR LOCK SWITCH

INSPECT SWITCH OPERATION

(2) Check that there is continuity between terminals with
the door closed.

(b) Check that there is no continuity between terminals
with the door opened,

reat If operation is not as specified, replace the switch.

Back Door Courtesy Switch
INSPECTION OF BACK DOOR COURTESY SWITCH

INSPECT SWITCH OPERATION

(a) Check that there is continuity between terminal and
body ground when the switch is free,

(b) Check that there is no continuity between terminal
and body ground when the switch pin is pushed.

scons If operation is not as specified, replace the switch,

Back Door Key Unlock Switch
INSPECTION OF BACK DOOR KEY UNLOCK
SWITCH

INSPECT SWITCH CONTINUITY

(a) Check that there is continuity between terminals 1
and 3 with the switch is unlock position.

(b) Check that there is no continuity between terminals 1
and 3 with the switch is except unlock position.

ity is not as specified, replace the switch

Diode (For LH Key Unlock Switch and
Taillight Control Relay)
INSPECTION OF DIODE

INSPECT DIODE CONTINUITY

Connect the test leads of the ohmmeter to terminals 1 and
2, and check for continuity. Next reverse the test leads
and check, again, for conti

0 If both of the test results are same condition, replace the
diode.

Hf con
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Diode (For RH Key Unlock Switch and
Horn)
INSPECTION OF DIODE

INSPECT DIODE CONTINUITY

(a) Connect the test leads of the ohmmeter to terminals
1 and 2, and check for continuity. Next, reverse the
test leads and check, again, for continuity.

If both of the test results are same condition, replace the
diode.

(b) Connect the test leads of the ohmmeter to terminals
2and 3, and check for continuity. Next, reverse the
the test leads and check, again, for continuity.

If both of the test results are same condition, replace the
diode.

Headlight Control Relay
(See page BE-14)

Taillight Control Relay
(See page BE-14)

Key Unlock Switch
(See page BE-67)

Theft Deterrent Horn

INSPECTION OF THEFT DETERRENT HORN

INSPECT HORN OPERATION

Connect the positive (+) lead from the battery to terminal
1. Connect the negative (—) lead to terminal 2.
Check that the horn blows.

If operation is not as specified, replace the horn,

Door Lock Solen:
(See page BE-68)
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qest1

RADI
AND

Troubleshoot

0, STEREO TAPE PLAYER
ANTENNA

DESCRIPTION SYMBOLS

Inspection

= Check or replace part=)
ro) . Test by operating radio

1. DEAI

(a)

ok‘Check RADIO fuse, -————_—__9K Seated:

.

© Defective speaker

D RADIO AND TAPE PLAYER

No power to radio or tape player, or power but no
sound,

Possible causes:

© Blown RADIO fuse

© Short circuit or broken wire in power source wire
harness

Loose connectors behind radio and tape player

Loose speaker connector

Broken wire in speaker wire harness

Improperly installed radio or tape pla

Defective r ‘or tape player

ower source wire harness,

[short

spect and repair
{or radio and tape

Blown

(Cac ta Does not blow

[Btows agai

(Check for short circu No short

2)

Replace radio and tape
layer.
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Proceed to Test 3

Yes

tape player properly connected?
Yes Isthere power to radio and | Yes

player connectors?
‘Are radio and player

properly connected?

iS Te
1“

harness to radio and player.

TEST

‘Are speaker connectors connected? Yes
speaker

Temporarily instal another | _ OK, (

fe No

wire harness?
Replace radio and
tape player

No. wio| Player
‘inspect and cepair speaker “)
harness,

Proceed to Test tof
following item,
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(b)

BE-103,

‘Tape player okay but no sound from AM and FM or
either one.

Possible causes:

‘Antenna disconnected

Antenna plug not properly connected

Defective antenna

Defective antenna booster

Defective antenna cable

Defective radio or tape player

Blown HAZ-HORN fuse

Short circuit or broken wire in wire harness for
back-up power source

est1

Weradioseewonisveeh | ven eeiner am orFM okay? |__Yes__f procwdt Tnt2

No No

rest

‘Check HAZ HORN fuse |_OK | Is there back-up power to connectors Proceed wo Ten

OK.(Replace tus

No

Blows again

CGheck for short cireuit in Back up
ower source wire harness

Inspect and repair wire
for back-up power source

NOTE: Backup power refers to the storage voltage for
preset tuning. This is applied even when the ignition switch
is OFF.
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TEsT3

heck tat anton uais | OKT amare pn Okay? ox

Loom [=
(Cremer (Been rosio sone work? _}-—Y*s__= (Race tone saver”)

Wo

& No Doamnemanoebeona?] Ya [ Wroaedie Tare

no

ox

TEST4

Check hata won power |_ox__[Rernartconsecton, —|_Yes Tottoonecton oad ad ear cone
no

Tita power ves oT preeed 0 Tt 6
No

tienes

Tests

Teme ao water ox
ona Okay?
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(c) No sound from one speaker.
Possible causes:

© Loose speaker connector
‘© Broken wire in speaker wire harness
© Defective speaker
‘© Defective radio and tape player

rest

Vetespetorcomeua — [YS —g[ Palowtcowmerant | Ok 4 tapecteomnectr. —_)
Jw No

(CT connect) [Proceed to Test]

OK

rest2

Teper ral another ves
‘peace Otay

No

in speaker OK Replace radio and tape player.
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2. FAINT RECEPTION

Possible causes:

‘© Incorrectly adjusted antenna trimmer
Defective antenna, cable or booster

© Defective speaker
© Defective radio

TEST

‘Are both reception and static faint with | _Yes _[ Temporarily install another speaker. |_Yes
antenna fully lengthened? Okay?

No

install another Inspect antenna, cable and booster
antenna, Okay? and repair as necessary.

No

“Adjust AM antenna trimmer.
(See ilustration.)

(Ex. Electronic search type)

NOTE: Adjustment of antenna trimmer.

(1) Fully lengthen the antenna.

(2) With the volume and tone at maximum, turn the dial
to around 1,400 kHz where there is no reception.

(3) Adjust the trimmer to where static is loudest.
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3. BAD SOUND QUALITY

(a) Sound quality bad when radio played.

Possible causes:

Multipath interference of excessive interception
‘Tuner dial not synchronized with station
Defective antenna, cable or booster
Speaker improperly installed
Vibration sound from components near speaker
Defective speaker
Defective radio

.
eee

ee

Test

{s sound quality bad in certain
areas only?

No

Yes, ly instal another |_Yes _(~ tnapect antenna cable andAstana ia propery synchronised? |e} pen Okay Ye owen eae ea
‘ Ie

(Property synchronize) [Proceed to Test 2. ]

qesT2

{not loose oF too tight)? install another
speaker, Okey?|

Ine Yes J

FM distortion tends to increase sharply if the
ot synchronized.

peaker.
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(b) ‘Sound quality bad when tape player played.

stalled speaker
Vibration noise from around speaker
Defective speaker
Defective tape player

he

{See note for cleaning procedure.) -}-————=|_ OK

he

Ui sonta cocina |_ex_| omrtaion ound | yy | Tampeaciv nt | vay (reac

Head (1) Raise the cassette door with four finger. Next, usinga

(2) Using a cleaning pen or cotton applicator soaked in
alcohol, clean the head surface, pinch rollers and

(3) Push in the eject button.
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4. DEFECTIVE AUTO-SEARCH MECHANISM
Manual search possible but automatic search mechanism
does not function or does not stop atall receivable stations,

Possible causes:
‘© Poor search sensi
© Defective radio

ity (SENS button)

Test

Does needle move when
search button is pushed?

ied broadcast receivable Yes
when button is at “OISTANT” position? OK

Antenna Motor Control Relay
INSPECTION OF ANTENNA MOTOR CONTROL
RELAY

1. INSPECT RELAY OPERATION (ANTENNA UP)

(a) Connect the voltmeter positive (+) lead to terminal 1
and the negative (—) lead to terminal 4,

(b) Connect the positive (+) lead from the battery to
terminals 7 and 8. Connect the negative (—-) lead to
terminal 3.

(c) Check that there is battery voltage.

2. INSPECT RELAY OPERATION (ANTENNA DOWN)
“ {a) Connect the voltmeter positive (+) lead to terminal

4 and the negative (—-) lead to terminal 1.

{b) Connect the positive (+) lead from the battery to
terminal 7. Connect the negative (—-) lead to terminal
2.

peeees (c) Check that there is battery voltage.

3. INSPECT RELAY OPERATION (ANTENNA STOP)
{a) Connect the voltmeter positive (+) lead to terminal 1

and the negative (—-) lead to terminal 4,

{b) Connect the positive (+) lead from the battery to
terminals 7 and 9. Connect the negative (—) lead to
terminal 2,

{c) Check that there is no battery voltage.

If operation is not as specified, replace the relay.
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Antenna Motor
INSPECTION OF ANTENNA MOTOR
INSPECT LIMIT SWITCH OPERATION

(a) If the motor stops with the antenna up, check that
there is no continuity between terminals 6 and 10.

(b) If the motor stops with the antenna down, check that
there is no continuity between terminals 6 and 9.



oe flow, Cac woube and euroSect ‘een been Blown fuse ‘replace fuse as necessary.
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CLOCK
Troubleshooting
CLOCK WILL NOT OPERATE

OK

(Check to se if clock adjusting knob
is binding in postion and has failed to ‘ajosive rob Repair if necessary or replace clock.

rot returned
lox

‘Check to see if battery voltage is over
HV with no load. iow Recharge or replace battery.

lox

heck to se connector on dockside
[Loose or rantee LT Reaieis loose or rusted,

lox

Cheak toe hare ivaage a
terminal B or connector or clock side. ‘No voltage | cause and repair.

lox

‘heck cose if lock ground wires
toot or rusted. oom or rated [Rees

lox

Replace clock

CLOCK LOSES OR GAINS TIME

‘Check amount of time the clock loses or gains per day or @ week again the allowable er tal

[est stow or
(Check to se if there is 11V—16V on
terminal B of connector on clock side.

{Locate cause and repair, or rechargeBale t1¥. battery.



BODY ELECTRICAL SYSTEM — Clock

Disconnect

1 INSPECT ALLOWABLE ERROR OF CLOCK

Type ‘Allowable Error (per day)
hand quartz 4.0 seconds

Digital quartz 22.5 seconds

ADJUSTMENT OF CLOCK

Adjustment of the quartz clock requires a precise digital
‘counter. Adjustment must be made in a shop specified by
the manufacturer.

STARTING OF CLOCK

{a) Connect the battery terminal.
{b) Check the clock to see that itis running, and then set

it to the correct time.

NOTE: Whenever the battery terminal is disconnected,
make sure to set the clock to the correct time after recon
necting it.



BODY ELECTRICAL SYSTEM Computer

TRIP COMPUTER
PRECAUTIONS

1

2

5.

10.

Before beginning troubleshooting, check that the trip
computer operation is correct.

First check the wiring connector lines (See page BE-112)
‘and confirm that the input source is normal

When checking voltage, resistance, etc. igh-
impedance type tester (i is impossible with a simple
tester).

Do not attempt to disassemble or repair individual com-
Ponents.

Do not attempt to make checks with an external power
(battery, etc.) applied directly to the component.

{In the flow chart, there is a high probability that the
Feplacement part will solve the problem, although it
‘not 100% guaranteed.

Do not touch circuit components as there is danger of
circuit damage due to static electricity. Never reverse
battery connections as it could result in instant damage
to the interior of the components,

Do not disconnect the battery while the engine is running
as this would cause an instant reverse charge (100V),
‘resulting in damage to the interior of the components.

‘Always disconnect the battery terminals before pulling
‘apart connectors or terminals.

To prevent damage, handle meters with care.
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WIRING DIAGRAM

wan eee rdaurhocer
pispLay cuusrerR FEY yb ad eho

16 [ace] + [rst] + fou

Tav}Rv] [sv [ravlomt
ox [al 71 [20

Terminal Connector

‘coMPUTER
nafvert [+8
= L + facclom|

Fuse ECU-B 158 2

IV
Fuse CIG 15A ‘ace

Fuse TAIL 158 om

EFI Computer



BODY ELECTRICAL SYSTEM — Trip Computer

Troubleshooting
Check the following before beginning Troubleshooting.

BE115

Does DISPLAY CLUSTER indicate | Ves
“EERE? |

If DISPLAY CLUSTER indicates
“EEEE", operation is wrong.

No

Disconnect the negative cable from the battery for 10 seconds and then, reconnect it.

Is display flashing 1:00? | No

Yes

Perform input date to trip computer again,

board (See page BE-114)
Inspect circuit and voltage of Key-

YesDoes trip computer operate correctly for all items?_ |-———x|_ OK

No

Perform each troubleshooting item,

Symptom Possible Cause Trouble
Function keys do not operate. Revbood TUSTER or A

MPG display is always zero.
Trip reading does increase or “ARRIVE” mode Revboond CUUSTER or B
indicate "= "always.

MPG display is always 70 or trip reading does. DISPLAY CLUSTER ornot change. Keyboard c

ISPLAYLights does not dim. Peebony CLUSTER oF >

Inaccurate clock. DISPLAY CLUSTER E



BODY ELECTRICAL SYSTEM — Trip Computer

7-terminal Connector (of Witing)

g
GND

7aermi

INSPECTION OF WIRING CONNECTOR LINE
1 INSPECT GROUND CONNECTION

Inspect the ground connection between terminal € and
body ground of the wiring connector.

If there is no voltage repair or replace the ECV fuse,
connector and wire harness.

INSPECT POWER SOURCE LINE TO CONNECTOR

(a) Inspect the battery voltage between terminals +B and
GND of the wiring connector.

If there is no voltage, repair or replace the ECV fuse, con-
rector and wire harness,

{b) Inspect the battery voltage between terminals DIM
and GND of the wiring connector with the
switch turned ON.

NOTE: The voltage is nearly equal to battery voltage.

{c) Inspect the battery voltage between terminals ACC
and GND of the wiring connector with the ignition
switch at ACC or ON position.

NOTE: The voltage is nearly equal to battery voltage.

(a) Inspect the battery voltage between terminals VEFI
and GND of the wiring connector with the ignition
switch at ON position.

NOTE: The voltage is nearly equal to battery voltage.



ip Computer BE-I7BODY ELECTRICAL SYSTEM

(e} Inspect the battery voltage between terminal + and
Terminal Connector (of Wiring) body ground of wiring connector with the

= switch at ON position,

3, INSPECT SPEED SENSOR LINE TO CONNECTOR

With the ignition switch at ON position, check that there is
continuity between terminals f and GND of wiring connec-
tor four times per each revolution of the magnet shaft.

(of wiring)

GND
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Test

A Function keys do not operate,

TROUBLE

Disconnect 8-terminal connector.

Is there continuity between the following terminals of 8-terminal connector when the key is pushed?

Key Terminal key Terminal
DATA DATA — GND MGP MGP — GND

FUEL, FUEL —GND ARRIVE ARR-GND
cLock cLK -GND SET SET -GND

ok No

or COMPUTER.
Replace DISPLAY CLUSTER Replace Keyboard.

‘terminal Connector of KEYBOARD



BODY ELECTRICAL SYSTEM — Trip Comput

Test ‘TROUBLE

. always,

Notion always zero?

Yes

Disconnect 14-terminal connector.

Replace DISPLAY CLUSTER.

With the

(engine not running)

ition switch at ON position, does voltage between terminals f and GND of the
@ _ 14-terminal connector fluctuate between 0 to 5V when vehicle is moved about 1 meter?

No

Is there continuity speed sensor and
wire harness?

Yes

Replace DISPLAY CLUSTER.

Replace Keyboard. Repair and replace speed sensor and wire harness.

14terminal Connector of COMPUTER
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TEST ‘TROUBLE
c MPG ir ication always 70 miles/gal or trip reading does not change.

Does MPG always indicate 70 | ves
or trip reading not change? Replace DISPLAY CLUSTE

]

|
1

Does voltage change from 0 to BV between terminals + and GND of 14-terminal connector
© _in accordance with fuel consumption?

7

No Yes
H

Replace Keyboard. Replace DISPLAY CLUSTER.

No

NOTE: _If tester indication can be verified, this check is okay.
Analog Type: Needle fluctuatic

Number change

14-terminal Connector of DISPLAY CLUSTER.
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TEST ‘TROUBLE

D Lights do not dim.

Disconnect 14-terminal connector.

@ With the On switch at ACC posit
terminals DIM and GND of the 14-terminal connector?

and light switch turned ON, is there OV between

No

Replace Keyboard.

14:terminal Connector of COMPUTER

Yes

Replace DISPLAY CLUSTER.

TEST ‘TROUBLE

E Inaccurate clock.

Replace DISPLAY CLUSTER

NOTE: Allowable error : #5 seconds/day.
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Hoop .

FRONT DOOR

BACK DOOR

MOULDING

WINDSHIELD . :
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BACK DOOR GLASS ..
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FRONT SEAT...
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BODY — Hood

HOOD
ADJUSTMENT OF HOOD

‘© For forward/rearward and left/right adjustments, loosen
‘the bolts.

‘© For vertical adjustment of the front edge of the hood,
‘turn the cushion.

‘© For vertical adjustment of the rear edge of the hood,
loosen the bolts.

ADJUSTMENT OF HOOD LOCK

ADJUST HOOD LOCK BY LOOSENING MOUNTING BOLTS

Hood Damper Stay
CAUTION: Handling the damper.

(a) Do not disassemble the damper because the cylinder
is filled with gas.

(b) If the damper is damped, drill a 2.0 — 3.0 mm (0.079
= 0.118 in.) hole in the bottom of the removed
damper cylinder to completely release the high-pres
sure gas.

(c)_ When drilling, chips may fly out so work carefully.
(a) The gas is colorless, odorless and not poisonous.
{e) When working, handle the damper carefully, Never

score or scratch the exposed part of the piston rod,
and never allow paint or oil to get on it

(f) Do not turn the piston rod and cy!
damper fully extended.

jor with the

REMOVAL OF DAMPER STAY

1 REMOVE DAMPER STAY UPPER SIDE FROM
ENGINE HOOD

REMOVE DAMPER STAY LOWER SIDE FROM
FENDER APRON

INSTALLATION OF DAMPER STAY

1 INSTALL DAMPER STAY UPPER SIDE TO
ENGINE HOOD

CONNECT DAMPER STAY LOWER SIDE TO
FENDER APRON



BODY ~ Front Door

FRONT DOOR
COMPONENTS

Front Lower Frame

Inner Stabilize

Regulator.

Rear View Mirror

Glass Guide

Upper Door
‘Trim

Door Trim

Courtesy Light



80-4 BODY ~ Front Door

DISASSEMBLY OF FRONT DOOR
(See page 80-3)

1, REMOVE DOOR TRIM

i (a) Remove the courtesy light.
l (b) Remove four bolts holding the door trim to the front

door,

(c) Insert a screwdriver between the retainers and the
door panel to pry it loose.

(d) Disconnect the wiring connector and remove the door
trim.

(e) Remove the upper door trim.

{f) Remove the upper front garnish.

2. REMOVE SERVICE HOLE COVER

3. REMOVE REAR VIEW MIRROR

(a) Remove the cover.

{b) Disconnect the wiring connector.

(6) Remove the three set screws and mirror.

4, REMOVE BELT MOULDING

{a) Remove the top of the weatherstrip near the glass on
both sides of the door.

{b) Remove the two set screws, and pry loose the retainers
with a scraper to remove the belt moulding.

ZF naesve Tape

5. REMOVE DOOR GLASS

(a) Remove the upper stopper, trim support and inner
stabilizer.

{b) Raise the window up 20 — 40 mm (0.79 — 1.87 in).
{c) Remove the two guide set bolts.



BODY — Front Door 805

W)Pate Stabilizer “Bracket ¢

10.

{d) Remove the door glass by pulling it upward,

(e) Remove the glass guide and front lower fram

REMOVE REGULATOR WITH POWER WINDOW
MOTOR

(a) Disconnect the wiring connector.

(b) Remove the regulator mounting bolts.

(c)_ Remove the regulator with the power window motor
through the service hole.

DISCONNECT FOLLOWING LINKAGES:

(a) Door opening control link
(b) Door lock control link

(c) Door lock cylinder link
(d) Outside control tink

REMOVE INSIDE HANDLE

REMOVE OUTSIDE HANDLE

REMOVE DOOR LOCK AND SOLENOID

REPLACEMENT OF GLASS

1

2.

REMOVE FOLLOWING PARTS:

fa) Plate

{b) Stopper
{c) Bolt
(6) Stabitizer
fe) Bracket

INSTALL EACH PART TO GLASS



BODY — Front Door

NsRBs

INSTALLATION OF FRONT DOOR
(See page BO-3)

1. BEFORE INSTALLING PARTS COAT THEM WITH
MP GREASE

(2) Coat the sliding surface and gears with MP grease.

{b) Coat the sliding surface with MP grease.

2, INSTALL DOOR LOCK AND SOLENOID WITH
MOUNTING SCREWS

3, INSTALL OUTSIDE HANDLE

4. INSTALL INSIDE HANDLE

5. CONNECT FOLLOWING LINKAGES:

(a) Outside control link
(b) Door lock contro!

(c) Door lock cylinder link

{d) Door open control link

6. ADJUST DOOR INSIDE HANDLE

(a) Loosen the screws.

{b) Push the door handle forward until strong resistance
is felt. Move handle back 0.5 — 1.0 mm (0,020 -
0.039 in.) and tighten the mounting bolts.

7. ADJUST DOOR INSIDE LOCK

(a) Loosen the adjusting bolt,
(b) Push the door lock adjusting bolt upward until strong

is felt. Move the bolt down 0.5 ~ 1.0 mm
{0.020 — 0.039 in.) and tighten the bolt.
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9.

10.

1".

12.

ADJUST DOOR OUTSIDE HANDLE

(a) Disconnect the control link.

(b) Raise the handle 0.5 — 1.0 mm (0.020 — 0.039 in.)
from the rest position.

(c)_ Fit the pin into the hole,

ADJUST DOOR LOCK STRIKER

(a) Check that the door fit and door lock linkages are
adjusted correctly.

(b) Adjust the striker by loosening the striker mounting
screws.

INSTALL REGULATOR MOTOR
NOTE: Place the wire connector through the outside of
the door panel

{a) Install the regulator motor through the service hole.
{b} Tighten the mounting bolts,

INSTALL DOOR GLASS

{a) Install the front lower frame.

{b) Install the glass guide into the door panel.

(c) Install the glass into the door panel.

{d) Install the glass to the lift arm bracket of the regu-
lator.

INSTALL FOLLOWING PARTS:

(a) Trim support
(b) Upper stopper
(c)_ Inner stabilizer



BODY — Front Door

13.

14.

15,

INSTALL BELT MOULDING

(a) Install the belt moulding by tapping it with your
hand,

{b) Install the two set screws.

(c)_ Install the weatherstrip on top near the glass on both
sides of the door.

INSTALL REAR VIEW MIRROR

(a) Install the rear view mirror.

(b) Connect the wiring connector.
(c) Install the cover.

ADJUST FRONT DOOR GLASS

NOTE: Before adjusting the glass, check that the fitting
of the door to the body is proper.

Glass Plate

Upper Stopper
Bolt

\ Front Lower Frame

@

oe

©,

‘Trim Support
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5 ‘Courtesy Light

16.

7,

(a) Adjust the glass and belt mou!
trim support.

{b) Slide the glass back and forth and adjust the fore and
aft positions of the upper glass guide tip.

(c) Adjust the glass tilt angle by tilting the equalizer
installation,

(d) Adjust the upper glass contact with the two adjusting
bolts of glass guide ti

{e) Adjust the upper position of the glass with the fore
and aft upper stoppers.

19 contact with the

(f) With the door glass fully closed, adjust the glass plate
80 the inner stabilizer lightly makes contact with it.
After these adjustments are completed, adjust the
front lower frame with the lower bolt so that there is

proper fit between the front pillar and glass,

INSTALL SERVICE HOLE COVER

(a) Connect the wire harness connector.
(b) Seal the service hole cover with adhesive.

{c) Insert the lower edge of the service hole cover into
the panel slit

(a) Seal the panel slit with cotton tape.
CAUTION: Do not block the trim clip seating with the
tape.

INSTALL DOOR TRIM

(a) Connect each wiring connector.
(b) Install the upper front trim.

{e) Install the upper trim

(d) Install the door trim,
{e) Install the courtesy light.
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ADJUSTMENT OF FRONT DOOR

1. ADJUST DOOR IN FORWARD/REARWARD AND
VERTICAL DIRECTIONS

Using SST, loosen the body side hinge bolts.

SST 09812-00010

2. ADJUST DOOR IN LEFT/RIGHT AND VERTICAL
DIRECTIONS.

Using a wrench, loosen the door side inge bolts.

ADJUST DOOR LOCK STRIKER

{a) Check that the door fit and door lock linkages are
adjusted correctly.

{b) Adjust the striker by loosening the striker mounting
screws.
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BACK DOOR
ADJUSTMENT OF BACK DOOR

(a) For forward/rearward and left/right adjustments,
loosen the bolts.

(b) For vertical adjustment of the front end of the lid,
increase or decrease the number of washers.

ADJUSTMENT OF LOCK AND STRIKER

(a) Remove the lower back panel cover.

(b) Adjust lock and striker by loosening mounting bolts.

Back Door Damper Stay
CAUTION: Handling the damper.

{a) Do not disassemble the damper because the cylinder
led with gas.

{b) If the damper is damped, drill a 2.0 — 3.0 mm (0.079
0.118 in.) hole in the bottom of the removed

damper cylinder to completely release the high-pres-
sure gas.

(c) When drilling, chips may fly out so work carefully.

(4) The gas is colorless, odorless and not poisonous.

(e) When working, handle the damper carefully. Never
score or scratch the exposed part of the piston rod,
and never allow paint or oil to get on it.

(8) Do not turn the piston rod and cylinder with the
damper fully extended.

REMOVAL OF DAMPER STAY

1, REMOVE DAMPER STAY UPPER SIDE FROM
BACK DOOR,

2, REMOVE DAMPER STAY LOWER SIDE FROM
REAR PILLAR

INSTALLATION OF DAMPER STAY
1. INSTALL DAMPER STAY UPPER SIDE TO BACK

DOOR

2. CONNECT DAMPER STAY LOWER SIDE TO REAR
PILLAR



80-12 BODY — Moulding

MOULDING
Windshield Outside Moulding
COMPONENTS

per moutsing

Joint Cover

SZ
4k—S— ne)

Lo ® Lower Moulding

IN

4
\ —~

wie

ons Mona REMOVAL OF OUTSIDE MOULDING

EF ROTO x0» “There are two types of lips for moulding instalation
5% 3 Locations of these clips and fasteners are as shown in the
£9 ciptoman B figure.

3
8

ao Fastener (X Mark) B38

Carefully apply adhesive tape to protect the body.
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—-

aon
Paty

4.
i

3mm
(Oia

1, BEND A SMALL SCREWDRIVER AT RIGHT
ANGLE

2. REMOVE WIPER ARM

3. REMOVE JOINT COVER

(a) Remove the two screws under the side moulding.

{b) Push the side moulding down,

{c) Remove the joint cover from upper moulding.

REMOVE SIDE MOULDING

(a) Insert the tip of the screwdriver between the mould:
ing and clip, and twist it to pry loose the clips (A)
‘on the window side.

(b) Pry loose the fasteners and clips and remove the
moulding.

REMOVE UPPER MOULDING

(a) Pry loose the fasteners and clips.



80-14 BODY ~ Moul

Wrong
{7—Clearance

{b) Slide the moulding out.
NOTE: Do not bend the moulding,

6 REMOVE LOWER MOULDING

Remove the two screws and the moulding.

REPLACEMENT OF FASTENER AND CLIP
If any fastener or clip is damaged, replace it.

1, REMOVE DAMAGED CLIP

2. CUT OLD ADHESIVE OFF AROUND CLIP
INSTALLATION AREA

(a) Grind a notch into the clip so it latches onto the glass
edge.

tb) porarily install the clip and confirm that the clip,
tip is not sunk below the surface.

{c)_If the tip of the clip is sunk below the surface, replace
it,

3. REMOVE ANY DAMAGED FASTENER

4. CUT OLD ADHESIVE OFF AROUND FASTENER
INSTALLATION AREA

5. INSTALL FASTENER

INSTALLATION OF OUTSIDE MOULDING
(Soe page BO-12)

1. INSTALL LOWER MOULDING

2, INSTALL NEW CLIP INTO MOULDING

Install the moulding to the body so that the clips and
fasteners are not in a position where they will contact each
other.
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Advesive

K Adhesive
3. APPLY ADHESIVE AT CLIP INSTALLATION AREA

4, INSTALL UPPER MOULDING

(a) Place the moulding onto the body.

{b) Pry up the clips on the body side and install to the
moulding.

{e) Tap the moulding
at the glass edge.

At the same time, install the fasteners by tapping
them by hand.

your hand to fasten the clips

{d) If the moulding is not at the same level as the body,
insert a scraper between them and tap on the moulding
while pushing on the fastener.

5. INSTALL SIDE MOULDING IN SAME MANNER AS
FOR UPPER MOULDING

6. INSTALL JOINT COVER

(2) Slide the side moulding down,
{b) Install the joint cover to the upper moulding.
{c) Connect the side moulding into the joint cover.

7. INSTALL SCREW ON MOULDING

8 INSTALL WIPER ARM
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Side Moulding and Garnish

COMPONENTS

Roof Drip Front Moulding

Joint Cover

Center Pillar Garnish

Roof Drip Rear Moulding

Quarter Bett
‘Moulding

\ ouside
Moulding

REMOVAL OF ROOF DRIP MOULDING

PULL OFF ROOF DRIP MOULDING

(a) Using SST, pull off the joint cover.

(b) Using SST, pull off the roof drip moulding from both
ends.

SST 09806-30010

NOTE: Remove the moulding corners last.

INSTALLATION OF ROOF DRIP MOULDING

INSTALL DRIP MOULDING BY HAND

(a) Attach the upper edge of the moulding to the body
flange.

Fit the moulding by tapping it by hand,
(b) Install the joint cover.
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REMOVAL OF QUARTER BELT MOULDING

1. APPLY ADHESIVE TAPE TO PROTECT BODY

2. REMOVE BELT MOULDING

(a) Insert the scraper and pry loose the clips facing rear-
ward.

(b) Pull the moulding forward and remove it,

INSTALLATION OF QUARTER BELT MOULDING

1. INSTALL CLIPS ONTO STUDS

Install the clips onto the studs,

2. INSTALL BELT MOULDING

{a) Attach the upper edge of the moulding to the clips.

(b) Fit the lower edge of the moulding by pushing with
your hands.

{c) Connect the belt moulding to the corner joint by sli:
ing it rearward,

REMOVAL OF QUARTER CORNER MOULDING

1, REMOVE QUARTER TRIM AND GARNISH

2. REMOVE CORNER MOULDING

(a) Remove the set screw.
(b) Remove the moulding.
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‘Adhesive Tape

INSTALLATION OF QUARTER CORNER
MOULDING

1. INSTALL CORNER MOULDING

(a) Install the moulding.

(b) Install the screw over the cushion rubber.

2. INSTALL QUARTER TRIM AND GARNISH

REMOVAL OF CENTER PILLAR GARNISH

1. REMOVE FOLLOWING PARTS:

{a) Seat belt guide
{b) Seat belt shoulder another bolt

{e) Inner garni

2. REMOVE OUTSIDE GARNISH

Remove the two set nuts and remove the garnish,

INSTALLATION OF CENTER PILLAR GARNISH

1, INSTALL OUTSIDE GARNISH

2. INSTALL FOLLOWING PARTS:

(a) Inner garnish

(b) Seat belt shoulder anchor bolt
(c)_ Seat belt guide

REMOVAL OF DOOR BELT MOULDING

1. REMOVE FOLLOWING PARTS:

(2) Door trim panel (See page BO-4)

(b) Door weatherstrips on both ends

REMOVE DOOR BELT MOULDING

(a) Remove two screws from the moulding.

{b) Pry loose the clips with a scraper and remove the
belt moulding,
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INSTALLATION OF DOOR BELT MOULDING

1. INSTALL BELT MOULDING

(a) Tap the moulding onto the clips by hand,

(b) Install the moulding with the two screws.

2. INSTALL FOLLOWING PARTS:

(2) Door weatherstrip on both ends

(b) Door trim (See page BO-9)

REMOVAL OF OUTSIDE MOULDING

1. REMOVE MOULDING MOUNTING NUT

}ove the moulding mounting nut from the rear side of
the door,

2, REMOVE MOULDING

Using a scraper, pry loose the clips and remove the mould-
ing.

INSTALLATION OF OUTSIDE MOULDING

1. BEFORE INSTALLING MOULDING, REPLACE CAPS
Remove the remaining caps on the clip installation hole of

body, and install new caps.

2. INSTALL MOULDING

(a) Install the clips to the moulding.
(b) Install the moulding onto the panel by hand.

3. INSTALL MOULDING MOUNTING NUT

REMOVAL OF ROCKER PANEL MOULDING

REMOVE MOULDING

(a) Remove the three screws,

(b) Pry loose the clips with a scraper and remove the
moulding

INSTALLATION OF ROCKER PANEL
MOULDING

1. BEFORE INSTALLING MOULDING, REPLACE CAPS
Remove the remaining caps on the clip installation hole of
the body, and install new caps,

2. INSTALL MOULDING BY HAND

‘Tap the moulding onto the clips by hand,

3. INSTALL THREE SCREWS
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WINDSHIELD
TOOLS AND SUPPLIES

Part Name and Part No. Content of Set Quantity

‘Adhesive set Main agent 500 9 (17.64 02.) Yean
(08880.00070 Hardening agent 75 g (2.65 02.) Vea.

[0 — 18°C (32 ~ 59°F)) Primer G {for glass) 20.9 (0.71 07.) Vea,
(08850-00080 Primer M [for body] 20.9 (0.71 oz.) Vea,

[18 — 96°C (69 —96°F)] Sponge for appving primer 2ea
08850-00000 Piano wire 0.6 mm dia. x 1 m (0.024 in. dia, x 39.37 in.) ea,

(95 — 45°C (95 ~ 113°F)) Cartridge Veet
‘Dam kit Dam
04562-14010 Double-stick tape (fr sticking on dam)

‘Sealant gun (for applying adhesive)
Glass or stel sheet (for mixing adhesive)
Putty spatula (for mixing adhesive and correcting adhered parts}
Solvent (Alcohol, lead-free gasoline — for cleaning adhering surfaces)

‘antiont Truro. | Pawname | ‘ CHOOSE AN ADHESIVE SET

Use a proper adhesive set depending upon the ambient
0-18, Windshield glass ‘temperature.
{22-6 | 0886000070 | aaa et

18-386 Windshield glass
3 (08850-00080 | adhesive set(69—95°F) | aches

35 48°C Windshield glass
{85 115] 08880-0000 | achive a

No. 45}

+

o 10 20 30 _a0q)
‘Ambient Temperature

CHECK ADHESIVE USABLE TIME

‘After mixing the main and hardening agents, finish glass
installation within the specified time as shown,

Example:

For, glass installation in ambient temperature of 25°C
(77°F), apply adhesive set No. 35 within 45 minutes.

CHECK ADHESIVE HARDENING TIME
When the main and hardening agents are mixed, leak tests
should be made only after the hardening time has elapsed.

Example:

Hardening time for adhesive set No. 35 with ambient
temperature of 25°C (77°F) is 150 minutes.

the vehicle until at least double
the hardening time has elapsed.
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COMPONENTS

Lower Moulding

Windshiold Glas
‘Upper Moulding

Joint Cover

Side Moulding‘Spacer
‘Root Headliner

= Front Tim

* Front Pilarof] ft Senin

e

Zale
Wiper Aron View Mirror

REMOVAL OF WINDSHIELD

1, REMOVE FRONT PILLAR GARNISH

(a) Pry out the clips with a screwdriver.

(b) Pull the garnish upward to remove it.

REMOVE FOLLOWING PARTS:
(a) Inner rear view mirror

{b) Roof headliner front trim

3. REMOVE WIPER ARM

4, REMOVE WINDSHIELD MOULDING (See page 80-12)



BODY indshield

| —

—— lip

Plano Wire

‘Urethane Gum

‘Alcohol

5. REMOVE CLIPS

Be careful not to damage the clips when removing them
around the glass.

NOTE: Do not remove fasteners.
If any fastener is deformed, replace

6. REMOVE WINDSHIELD GLASS

(a) Push piano wire through from the interior.

{b) Tie both wire ends to a wooden block or equivalent.

CAUTION: When separating, take care not to damage
the paint and interior and exterior ormaments. To prevent
scratching the safety pad when removing the windshield,
place a plastic sheet between the piano wire and safety
pad,

{c) Cut the adhesive by pulling the piano wire around it.
{d) Remove the glass.

CAUTION: Cut off the glass, leaving as much of the
urethane layer on the body as possible.

INSPECTION AND CLEANING

1. CLEAN CONTACT SURFACE OF BODY

(a) Remove any dam remaining on the body.
NOTE: Leave as much urethane layer on the body a
possible,

(b) Clean the cutting surface of the urethane gum with a
piece of cloth saturated in solvent (alcohol)
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2. IF FASTENERS ARE DAMAGED
{a) Remove any damaged fastener.
(b) Cut the old adhesive off around the faste

tion area,

(c) Install a new fastener.

3. CLEAN REMOVED GLASS BEFORE INSTALLATION
{a) Using a scraper, remove the urethane gum sticking to

the glass.

(b} Clean the glass with alcohol,

4 POSITION GLASS

(a) Replace rubber spacers, if broken,
{b) Place the glass in correct position onto rubber spacers.

{c) Check that all contacting parts of the glass rim are
perfectly even and do not make contact with the

retaining clips

{d) Make reference marks between the glass and body.
{e) Remove the glass.

5. CLEAN CONTACT SURFACE OF GLASS
Using alcohol or similar solvent, clean contact surface 16 —
30 mm (0.69 — 1.18 in.) wide around the entire glass rim.

INSTALLATION OF WINDSHIELD
1. INSTALL DAM

(a) Apply double-stick tape at a point 9.5 mm (0.37 in.)
from the glass rim,

{b) Place the dam on the double-stick tape.
NOTE: Cut a V-wedge into the corner folds of the dam.
CAUTION: Do not touch the glass face after cleaning it,
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Dam Ravesive

Glass Rim

COAT CONTACT SURFACE OF BODY WITH
PRIMER “M”

Using a brush, coat the contact surface of the body with

Make sure that the installation of the glass is finished
within 2 hours.

‘© Use care not to leave any part of the contact surface
uncoated or excessively coated, as Primer M and G serve
to boost the adhesive power of urethane to glass or
body.

‘© Do not keep any of the opened Primer M and G for later
use

3, COAT CONTACT SURFACE OF GLASS WITH
PRIMER “‘G”

(2) Using a brush or sponge, coat the edge of the gla.
and the contact surface with Primer G.

{b) Before the primer dries, wipe any excess off with a
clean cloth to avoid too thick a coat.

4, MIX ADHESIVE COATING

CAUTION:
© Be sure that installation of the glass is

usable time. (See step 2 on page BO-22)
‘© Mixture should be made in 5 minutes or tess.

(a) Thoroughly clean a glass plate or such and putty
spatula with solvent,

(b) Thoroughly mix the main agent 500g (17.64 oz.) and
hardening 75g (2.65 oz.) on the glass plate or such
with a putty spatula.

5. APPLY ADHESIVE

(a) Cut off the
5 mm (0.20 in.) in diameter. Fill the cartridge with
adhesive,

(b) Load the cartridge into the sealer gun.

(c) Coat the glass with adhesive on all contact surfaces
along the ridge.

‘Adhesive height:
If adhesive remains on body: 3.5 — 5.0 mm.

(0.138 ~ 0.197 in.)
If no adhesive remains on body: | 8 — 10 mm

{0.31 - 0.40 in.)

6 INSTALL GLASS

{a) Position the glass so that reference marks are lined up
and press in gently along the rim,

{b) Using a spatula, apply adhesive on the glass rim.
(c) Use a spatula to remove any excess or protruding

adhesive.

(4) Fasten glass securely until the adhesive sets.
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INSPECT FOR LEAKS AND REPAIR

(a) Perform a leak test after hardening time has elapsed.

{b) Seal any leak with adhesive or auto glass sealer.
Part No, 08833-00030 or equivalent

CAUTION: Wait at least twice the hardening time before
<riving the car.

CONNECT RADIO ANTENNA CONNECTOR

INSTALL OUTSIDE MOULDING

{a) Using a knife, remove the adhesi
installation area of the clips.

{b) Apply adhesive at the installation area of the clips,
NOTE: Loosely install the clip and confirm that the clip
arm is not protruding above the surface.

‘around the

{c) Install the clips into the moulding,
When installing the moulding, be sure that the clips
and fasteners on the body side do not make contact.

(4) Install the outside moulding.
© Install lower moulding.

‘© Fit on the upper moulding and tap by hand to
fasten the fasteners.

© Install the side moulding and slide down the
‘moulding,

© Install the corner joint moulding.

INSTALL FOLLOWING PARTS:
(a) Roof headliner front trim
(b) Inner rear view mirror

INSTALL WIPER ARM

INSTALL FRONT PILLAR GARNISH
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QUARTER WINDOW GLASS
COMPONENTS

Roof Drip Moulding

Joint Cover
Bett Moulding

Corner Moulding

Glas Retainer

Quarter Gass

Giass Setting Nut

Glass Retainer

Fear Speaker Grile

Center Pillar

Quarter Trim Rear Speaker Bracket Deck Side Trim Lower Back Pane!
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REMOVAL OF QUARTER WINDOW GLASS
1. REMOVE SEAT BELT SHOULDER BELT ANCHOR

{a) Remove the anchor cover,
(b) Remove the anchor bolt.

2. REMOVE BELT GUIDE

{a) Remove the screw.
(b) Pry loose one clip with a screwdriver and remove the

belt guide.

3. REMOVE CENTER PILLAR INNER GARNISH
Pry loose two clips with a screwdriver and remove the
garnish,

4, REMOVE LOWER BACK PANEL COVER

5. REMOVE REAR SPEAKER GRILLE
{a) Remove the screws.
(b) Pry loose two clips with a screwdriver and remove the

ori

REMOVE DECK SIDE TRIM AND SIDE GARNISH
(a) Remove the deck side trim.
(b) Pry loose three clips with a screwdriver and remove

the side garnish,

REMOVE REAR SPEAKER AND BRACKET

8 REMOVE QUARTER TRIM

{a) Pry loose three clips with a screwdriver.
{b) Pull loose two retainers and remove the quarter
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9 REMOVE FOLLOWING PARTS:

(2) Joint cover

(0) Roof drip moulding
(c) Quarter window bett moulding

{@) Corner moulding
(e) Center pillar garnish

10. REMOVE QUARTER WINDOW GLASS

(a) Remove the glass retainers.
(b) Remove the glass set screws,

(c) Push piano wire through from the interior.

(d) Tie both wire ends to a wooden block.
(e) Separate the glass by pulling the piano wire around it,

Remove the glass.

INSTALLATION OF QUARTER WINDOW
GLASS

1. PREPARE ITEMS LISTED

Part Nam Content of Set

Butyl tape set
Butyl tape 9 mm gia, x 150 mm (0.36 x 5.91 in)
Primer 6 ce (0.17 fl. 02.)

(08860 — 00065) ‘Sponge (for applying primer)
Piano wire 1 mm dia x 600 mm (0.04 x 23.62 in.) (for slicing off glass)

Dam kit Dam
{04681 ~ 12010) Double-stick tape (for sticking on dam)

Materials required Solvent (Alechol, unleaded gasoline) (for cleaning adhering surfaces)

2. CLEAN BODY AND GLASS

Wipe off any adhesive left on body and glass with alcohol
or unleaded gasoline.
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INSTALL DAM

(a) Apply double-stick tape at a point 12 mm (0.47 in.)
from the glass rim,

(b) Place dam on the double-stick tape,

COAT CONTACT SURFACE OF GLASS WITH
PRIMER

{a) Using a sponge, coat the glass adhering surface with
primer.

{b) Let the primer coating dry for 10 minutes.

INSTALL GLASS

(a) Attach the cushions around the glass.
NOTE: Install the cushions facing as shown.

(b) Coat the spacer with liquid sealer

(c) Apply buty! tape on the glass.
(a) Tape over 20 mm (0.79 in.) of the rear area,

te) ‘the hole of rear area with the glass and body
when installing the glass onto the body.

(f) To seat the glass, tap from the inside with the palm of
your hand.

{g) Install the glass retainers around the glass.
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INSTALL FOLLOWING PARTS:

(2) Center pillar garnish
(b) Corner moulding

{c) Quarter window belt moulding

{d)_ Roof drip moulding

(e) Joint cover

INSTALL QUARTER TRIM

INSTALL REAR SPEAKER AND BRACKET

INSTALL SIDE GARNISH AND DECK SIDE TRIM

INSTALL REAR SPEAKER GRILLE

INSTALL LOWER BACK PANEL COVER

INSTALL CENTER PILLAR INNER GARNISH

13, INSTALL BELT GUIDE

14, INSTALL SEAT BELT SHOULDER BELT ANCHOR
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BACK DOOR GLASS
COMPONENTS

Glass and Weatherstrip Wier Arr

_
Defoe
Wire Connector

Door Trim

REMOVAL OF BACK DOOR GLASS

1, REMOVE REAR SPOILER

(a) Remove the back door trim.
(b) Remove the eight nuts.

(c)_ Disconnect the high mount stop light wire connector.

(d) Lift up the rear end of the spoiler, slide it toward the
front, and remove it.

(e) Remove the four clips from the spoiler.
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2. REMOVE FOLLOWING PARTS:

(a) Rear wiper arm
(b) Window defogger wire connector

REMOVE GLASS

(a) If reusing the weatherst
Working from the vehicle outside with a screwdriver,
loosen the weatherstrp lip from the body.

{b) If not reusing the weatherstrip:
From the outside, cut off the weatherstrip lip witha
knife.

(c) Force the weatherstrip lip from the interior to the
body flange outside, Pull the glass outwards and
remove it with the weatherstrip.
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—_
Working Cord:

c Glass

wy

INSTALLATION OF REAR WINDOW

1. CLEAN BODY AND GLASS

Wipe off any adhesive left on the body or glass with
alcohol.

2. INSTALL WEATHERSTRIP ON GLASS

{a) Attach the weatherstrip to the glass
CAUTION: If the weatherstrip has hardened, it may
develop water leaks. Uso a new one if possible,

(b) Apply a working cord along the weatherstrip groove
as shown,

3. INSTALL GLASS

(a) Apply soapy water to the contact face of the
‘weatherstrip lip and to the body flange.

NOTE: Begin installation in the middle of the lower part
of the glass.

(b) Hold the glass in position on the body.

(c) Install the glass by pulling the working cord from the
interior, while pushing the outside of the weatherstrip
with your open hand.

{d) To snug the glass in place, tap from the outside with
your open hand.
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4,

‘Adhesive

‘Adhesive

5.

6.

APPLY ADHESIVE

(a) Put masking tape around the weatherstrip to protect
the paint and glass.

{b) Apply adhesive between the weatherstrip and glass
‘and between the weatherstrip and body.

Part No. 08833-00030 or equivalent

NOTE: When adhesive is dry, remove the masking tape.

INSTALL FOLLOWING PARTS:

(a) Window defogger wire connector

(b) Rear wiper arm

INSTALL REAR SPOILER

(a) Install the four clips to the spoiler.

(b) Install the spoiler to the back door.

(c) Connect the high mount stop light wire connector,

(4) Tighten the eight nuts.

(e) Install the back door trim.
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SUN ROOF
COMPONENTS

BO35
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ON-VEHICLE INSPECTION

(a) Start the engine and check the operation time of the
‘sun roof.

Operation time: Approx. 5secs.

(b) Check for abnormal noise or binding during oper.
tion.

{e) With sun roof fully closed, check for water leakage.
(d) Check for a level difference between the sliding panel

and roof panel.

Frontside: 029 mm (010.38 ing
fear side; 01 9mm 070039 in)

+1.0 +0.039 ,,Left and right side: 03:9 mm (08-039 in.)

(e} If the sliding roof does not operate:

(1) Remove the cover of the control box.

(2) Remove the screw inside,

(3) Manually operate the sun roof by inserting a
large screwdriver into the hole and turning the
drive shaft.

ADJUSTMENT OF SLIDING ROOF

(a) Before making adjustments, pull loose the clips and
slide the headlining to the rear.

NOTE: When checking adjustment, reattach the head-
lining before sliding the roof.

(b) Vertical direction of sliding roof front end and rear
end.

Adjust by increasing or decreasing the number of
shims.

NOTE: If the front end is high, even without a shoe
shims, check to see if the front shoes are in contact with
the stoppers.

(c) Forward—rearward direction

‘Adjust by moving the front shoe on both sides.
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NOTE: When the sliding roof is fully closed, confirm
that the front shoes are in contact with the stopper.

{d)_Left—right direction

‘Adjust by loosening the rear shoe bolts and sliding
the roof forward and rearward.
It will adjust automatically.

(e) In event the sliding roof is tilted.
{Difference in the left and right front clearance)

‘© If the difference is about 2 mm (0.08 in.):
Remove the drive motor and shift the cable one
notch on the side with larger clearance.
Reinstall the motor.

© If the difference is about 1 mm (0.04 in.):
Loosen the rear shoe bolts and readjust the sliding
roof to the proper position.
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REMOVAL OF SUN ROOF

1. DISCONNECT BATTERY CABLE FROM NEGATIVE
TERMINAL

2, REMOVE CENTER COVER OF CONTROL BOX

3, REMOVE CONTROL SWITCH

4, REMOVE DRIVE MOTOR THROUGH SERVICE HOLE

REMOVE WIND DEFLECTOR

REMOVE GUIDE RAIL COVER

7. REMOVE SLIDING ROOF AND GUIDE RAIL

{a) Apply adhesive tape to protect the body.
(b) Pull the sliding roof with the guide rail upward and

forward to remove.

DISASSEMBLY OF SUN ROOF

1. REMOVE SLIDING ROOF HEADLINING

(a) Pry off the clip.
(b) Pull the sliding roof headlining rearward to remove.

2. REMOVE GUIDE RAIL AND CABLE GUIDE
CASING

(a) Loosen the screw.

(b) Pull the guide rail rearward to remove.
{c) Pull the cable guide casing forward to remove.

3. NOTE NUMBER OF SHIMS ON FRONT AND
REAR

4, REMOVE FRONT SHOE

REMOVE DRIVE CABLE AND REAR SHOE

6 REMOVE DRIVE CABLES FROM CABLE GUIDE
CASING
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ASSEMBLY OF SUN ROOF
1. APPLY MP GREASE TO DRIVE CABLE

2. PLACE DRIVE CABLES INTO GUIDE CASING

3. INSTALL FRONT AND REAR SHOES ONTO ROOF
PANEL,

4, INSTALL GUIDE RAILS ON BOTH SIDES

{a) Install both side guide rails through the rear and front
shoes.

(b) Install the guide rail ind guide casing with the screws.

(c) Use butyl tape to cover the cut portion of the
weatherstrip at the connection between the guide
case and guide rail.

5. ASSEMBLE SLIDING ROOF HEADLINING

(a) Run the headlining through the guide rail,

(b) Do not
NOTE: Secure
assembly.

jing for adjustment after

INSTALLATION OF SUN ROOF

1. INSTALL SLIDING ROOF WITH GUIDE RAIL
ONTO ROOF

{a) Install the sliding roof assembly onto the roof

{b} Tighten the guide rail and cover with the screws.

2 INSTALL WIND DEFLECTOR
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3. INSTALL DRIVE MOTOR

(a) Move the sliding roof by hand so the clearance
between the left and right of the sliding roof and
body are equal.

(b) Install the drive motor into the roof.

{c) Install the center cover of control box.

4 ADJUST SLIDING ROOF OPERATION

REMOVAL OF SLIDING ROOF PANEL
TO REMOVE ONLY SLIDING ROOF PANEL.

(a) Pull loose the clips and slide the headlining rearward,

(b) Remove the front and rear shoe bolts.
{c) Remove the roof panel.
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SAFETY PAD
COMPONENTS
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REMOVAL OF SAFETY PAD

1, DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

2, REMOVE STEERING WHEEL

3, REMOVE STEERING COLUMN COVER

4, REMOVE CONSOLE ASSEMBLY

(a) Remove the shift lever knob. {M/T only)
(b) Remove the ash tray,

(c) Remove the five heater control knobs.
(d) Remove the three screws and heater control panel.

(e) Remove the six set screws, disconnect two connectors,
and remove the console upper panel

{f) Remove the eight screws, disconnect the connectors,
and remove the console assembly,

5. REMOVE HOOD RELEASE LEVER BRACKET

6. REMOVE DRIVER SIDE SPEAKER PANEL
Pry loose the panel with a screwdriver and remove it.

7. REMOVE DRIVER SIDE UNDER COVER
Remove the three screws, two clamps and cove

8 REMOVE DRIVER SIDE FINISH LOWER PANEL

Remove the six screws, disconnect the four connectors,
and remove the lower panel.

9. REMOVE INSTRUMENT CLUSTER FINISH PANEL
Remove the five screws, and disconnect the connectors.
Then remove the cluster finish panel.

10, REMOVE COMBINATION METER

(a) Remove the four screws,

(b) Disconnect the connectors and speedometer cable.
(c)_ Remove the combination meter.
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11. REMOVE PASSENGER SIDE COWL SIDE TRIM
BOARD

{a) Remove the scuff plate screw,

{b) Remove the four screws and cowl side trim board.

12, REMOVE PASSENGER SIDE INSTRUMENT PANEL
UNDER COVER

Remove the three screws and the under cover.

13. REMOVE PASSENGER SIDE SPEAKER PANEL

14. REMOVE PASSENGER SIDE FINISH LOWER,
PANEL ASSEMBLY

(a) Remove the glove compartment door check arm and
‘the compartment door.

(b) Remove the door lock striker.

(c) Remove the finish lower panel.
(4) Disconnect the two connectors.
NOTE: If necessary, remove the speaker.

15. REMOVE ECU

(a) Disconnect the three connectors.
(b) Remove the three screws and the ECU.

16. REMOVE SCREWS OF HEATER CONTROL
ASSEMBLY

Remove the four screws of the heater control assembly.
NOTE: Do not disconnect the heater control cable.
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17, REMOVE FRONT PILLAR GARNISH

Pry loose the clips with a screwdriver, and pull the garnish
upward to remove it

18. REMOVE DEFROSTER NOZZLE GARNISH

Using a screwdriver, pry between the defroster nozzle
garnish and safety pad.
CAUTION: Be careful not to scratch the safety pad.

19. REMOVE SAFETY PAD

(a)

(b)

(a)
(a)

te)

(f

(9)

Remove the seven screws and one bolt.

Disconnect the four connectors.

Remove the safety pad.

Remove the left and right side defroster nozzle ducts.

Remove the instrument panel center register from the
safety pad,

Remove the left and right instrument panel side reg:
isters from the safety pad.

Remove the side defroster retainer and defroster
nozzle.

INSTALLATION OF SAFETY PAD
(See page BO-42)

INSTALL PARTS OF SAFETY PAD IN REVERSE
SEQUENCE OF REMOVAL
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FRONT SEAT
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REAR SEAT

COMPONENTS
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SEAT BELT
COMPONENTS

Front Seat Belt
(ELR type)

Specited torque sco

FRONT SEAT BELT
[Emergency Locking Retractor (ELR) Type]
1. RUNNING TEST (IN SAFE AREA)

(a) Fasten the front seat belt.

(b) Drive the car at 10 mph (16 km/h) and make @ very
hard stop.

(c) Check that the belt is locked and cannot be extended
at this time.

NOTE: Conduct this test in a safe area. If the belt does
‘hot lock, remove the belt mechanism assembly and conduct
the following static check. Also, whenever installing a new
belt assembly, verify the proper operation before instal-
lation.
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2. STATIC TEST

(a) Remove the locking retractor assembly,

{b) Tilt the retractor slowly.

{c) Verify that the belt can be pulled out at a tilt of 15,
degrees or less, and cannot be pulled out at over 45
degrees of

If a problem is found, replace the assembly.

OUTBOARD REAR SEAT BELT
[Automatic Locking Retractor (ALR) Type]

TESTING

(a) Pull out the belt, release it slightly and then pull it
out again.

{b) Verify that the belt cannot be extended further.
If @ problem is found, replace the assembly,
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Discharging of Refrigeration System ........

Evacuating and Charging of Refrigeration System .

FUNCTIONAL TEST AND ADJUSTMENT

Vacuum Circuit :

Power Servo Unit Operation

‘Automatic Temperature Control.

‘Air Mix Damper Linkage

Sensor Circuit .. :

Double Vacuum Valve (DVV) -

Water Temperature Switch .

Condenser Motor ......

SYSTEM COMPONENTS .

COMPRESSOR

CONDENSER
RECEIVER ........

COOLING UNIT

Evaporator ..

REFRIGERANT LINES .

EXPANSION VALVE ..

VACUUM SWITCHING VALVE (VSVj

Page
Aca

Ac2

Aca

acs

ace

Ac-10

acat

Acat

Act

Ac-12

Ac-12

AC-16

AC-16

Ac-17

AC-18

Ac-19

AcAa

Ac-20

Ac-20

ac2i

Ac-22

AC23

AC-36

AC37

AC37

ac39

ACO

acat

Ac-a2

acl



AC.2 AIR CONDITIONING SYSTEM ~ Precautions, Troubleshooting

PRECAUTIONS
1, When handling refrigerant (R-12), the following precautions should be observed:

{a} Always wear eye protection.

{b) Keep the refrigerant container (service drum) below 40°C (104°).
{c) Donot handle refrigerant in an enclosed area where there is an open flame,

(a) Discharge refrigerant slowly when purging the system.

(e) Be careful that the liquid refrigerant does not get on your skin.

2. If liquid refrigerant gets in the eyes or on the skit

{a) Do not rub the eye or skin.

(b) Wash the area with a lot of cool water.

(c) Apply clean petroleum jelly to the skin,

(d) Rush toa physician or hospital for immediate professional treatment.
(e} Do not attempt to treat yourself.

When tubing:

(a) Apply a few drops of compressor oll to the seats of the O-ring fittings.
(b) Tighten the nut using two wrenches to avoid twisting the tube.

(c}_ Tighten the O-ring fitting to the specified torque.

Tightening torque for O-ring fittings

Fitting size Torque

0.31 in, Tube | —_‘185kgem {10 felb, 13 Nm)
0.50 in, Tube 225 ko-em (16 fb, 22 Nem)

(0.62 in, Tube 325 kg-em (24 fb, 32 Nem)

TROUBLESHOOTING

Symptom Possible eases ‘Checks and corrections Page
[No blower operation | Blown ciruit breaker Replace ace

Detective biower motor ‘Check and repair ace

Detective heater relay Check operation ace

Detective A/C cutoff relay Check operation ace

Defective blower switch Check for short or open ace

Defective wiring connection Check and repair ace

‘No blower control | Blowa blower resistor Replace ace)
Detective blower switch CCheck for short or open ace

Detective wemperature sensors fin-eae sensor, | Check for short or open er)
‘ambient sensor)

Detective rheostat (Check for short or open aca

Defective power servo unit Check operation act

Detective OVV Check operation AC20

Detective amotitier (Check operation



AIR CONDITIONING SYSTEM — Troubleshooting

TROUBLESHOOTING (Cont'd)
Symptom Possible causes ‘Checks and corrections Page

Noblower control | Defective water temperature relay Check for open
Detective heat mode switch Check for short Ace
Detective water temperature switch Check for short AC-20
Detective Hi-speed relay ‘Check for short aca
Detective wiring connection Check and reps ace
Defective vacuum circuit (Check for leak and repair AC-16

Interior temperature | Blown fute or circuit breaker Replace Acedoes not lower Detective magnetic eluteh Check and repair Ac-23,
Detective comprestor (Check and repair Ac23Detective pressure switeh Replace aceDefective expansion valve Replace AcaDefective EPR Replace Aca
Insufficient refrigerant in system heck discharge ergerationssten] ACT
Detective A/C switch Check for short or open Ace
Detective temperature sensors ‘Check for short Aca{in-ear sensor, ambient sensor)
Detective rheostat check for short ace
Detective power servo unit (Check operation ACT
Defective OV (Check operation C20
Detective amplifier ‘Check operation
Detective condenser motor Check operation AcarDefective A/C relay (Check operation Ace
Detective wiring connection CCheck and repair Ace
Detective vacuum cieuit {Check for leak and repair ACG

Interior temperature | Defective water vaive Check operation
does not rise ein amour ons Check for open Acta{in-car sensor, ambient sensor)

Defective cheostat Check for open Ace
Defective power servo unit Check operation Ac?
Detective DVV ‘Check operation Ac20
Detective amplifier Check operation
Detective wiring connection Check and repair ace
Defective vacuum cireuit ‘Check fo leak and repair AC Ie

Unstable operation | Detective vacuum circuit ‘Check for teak and repa ACIS(bunting) Poor connection of rheostat Check and repair Ace
Detective power servo unit Check operation Aca7
Defective OVV (Check operation AC20
Detective amplifier ‘Check operation
Poor connection in wire Check and repair Ace

Improper shifting | Misadjusted control lever or od ‘Cheek and repair
of dampers Disconnected control wire ‘Check and repair Ace

Detective dampers Check and repair AC19
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Checking of Refrigeration System
with Manifold Gauge

This is a method in which the trouble is located by usinga
manifold gauge.

Read the manifold gauge pressure with the following
‘established conditions:

(a) Temperature at the air inlet is 30 — 35°C (86 — 95°F)
(b) Engine running at 2,000 rpm
(c) Blower speed set at high
(a) A/C switch ON

{e) Temperature control lever set at coo!
NOTE: It should be noted that the gauge indications may
vary slightly due to ambient temperature conditions.

NORMALLY FUNCTIONING REFRIGERATION
SYSTEM

times becomes a vacuum
‘and sometimes normal

‘expansion valve orifice and
temporarily stops cycle, but
rormal state is restored after

2a time when the ice melts

Gauge reading:
Low pressure side 1.5 — 2.0 kg/om?sex (21 — 28 psi, 147 — 196 kPa)
High pressure side 14.5 — 15.0 kg/em?

(206 —213 psi, 1,422 — 1,471 kPa),

2, MOISTURE PRESENT IN REFRIGERATION SYSTEM

Condition: Periodically cools and then fails to cool

‘Symptom seen in rosie "hemerefrigeration system Probable cause Diane Remedy
During operation, presure | Moisture entered in trig | Over in oversaturated state | (1) Replace receiver and
At Tow pressure side some: | eration system freezes at i rier

] Moisture in retigeration | 2) Remove moieuce in |
vie orice and locke steuum purge |
circulation of refrigerant | (9) Change new eerigrant 0

proper amount
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3. INSUFFICIENT REFRIGERANT

Condition: Insufficient cooling

(camer sen Probable cause Diagnosis Remedy
Pressure low at both low | Gas eakage at some place | Inaufcint refrigerant in| Check with ea tester andand high pressure sides in refrigeration system system
Bubbiesseen insight. | 4 igerant to properlass | Refrigerant leaking amount
Insutficient cooling
performance

4. POOR CIRCULATION OF REFRIGERANT

Condition: Insufficient cooling

‘Symptom seen in|Bia beni Probable cause Diagnosis Remedy
Pressure tow at both low | Refrigerant flow obstructed| Receiver clogged Replace receiver
and high pressure sides by dirt in recoiver

Frost on tubes from |
receiver to unit

i
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5. REFRIGERANT OVERCHARGE OR INSUFFICIENT
COOLING OF CONDENSER

Condition: Does not coo! sufficiently

Symptom seen in robsble cause agnosis ] omerefrigeration system Probable Diaar i Remedy
Pressures too high at both
low and high pressure sides

Condenser cooling
| ingutfcient

Unable to develop sufficient
performance due to exces
sive refrigerant in system

Excessive refrigerant in cycle
= refrigerant overcharged

(1) Clean condenser

(2) Check fan motor
‘operation

16 (1) and (2) are in
orm state, check
refrigerant amount

Condenser cooling
insufficient» condenser
fins clogged or fan motor
faulty

Note: Vent out re:
frigerant through gauge
‘manifold low pressure

| side by gradually open
| ing valve,

Frost or large amount of |, astalled correctly
‘dew on piping at low Refrigerant flow out ofpressure side iadjustment

6. EXPANSION VALVE IMPROPERLY MOUNTED/HEAT
SENSING TUBE DEFECTIVE (OPENS TOO WIDE)

Condition: Insufficient cooling

Probable cause Diagnosis Remedy
Pressures too “rouble in expansion vave| Excessive refrigerant in low
tow and high pe corheat sensing tube not |. pressure piping installed condition

16 (1) s poemal, txt
expansion valve in unit
form

Expansion valve opened too
| wide

Replace if detective
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7. AIR PRESENT IN REFRIGERATION SYSTEM

Condition: Does not cool down sufficiently

NOTE: These gauge indications are shown when the
refrigeration system has been opened and the refrigerant
charged without vacuum purging.

RemedyProbable cause Diagn

Air entered in refrigeration | Air present in refrigeration | (1) Replace receiver andsviten system (drier
4 (2) Check compressor ol

Insufficient vacuum tosee if diny oF ipurging st
(3). Vacuum purge and

charge new refrigerant

8, REFRIGERANT DOES NOT CIRCULATE

Condition: Does not cool (Cools from time to time in
‘some cases)

Symptom seen in
refrigeration system Probable cause i Remedy

Vacuum indicated at low | Refrigerant flow obstructed | Expansion v Allow to stand for some time
Dressure side, very low by moisture or dirt in | clogged ‘and then restart operation
‘pressure indicated at high refrigerant freezing or 4 to determine if trouble is
Dresture side ‘adhering to expansion valve | Refrigerant does not flow | caused by moisture or
Frost or dew seen on piping | *tifice
before and after receiver
and drier or expansion valve

If caused by dirt, remove
‘expansion valve and clean off
dirt by blowing with air. If

| tunable to remove dit, replace

valve

\Vacuum purge and charge
new refrigerant to proper

For ga leakage from heat
sensing tube, replace expan:
sion valve



IG SYSTEM — Toubleshooting, Special Tools
Acs and Test Equipment

9, INSUFFICIENT COMPRESSION

Condition: Does not cool

Symptom ]Symatom sen in Probable cause Diagnosis Remedy

Pressure too high at iow | Internal leak in compres: | Compression defective Replace compressor
pressure side wor 1 |

Pressure too low at high Valves leaking or broken,

pressure side sliding pars |

| Soe |

SPECIAL TOOLS AND TEST EQUIPMENT

Toot SST No, Un
Manifold gauge set 07110-78010 | To-evacuste and charge system
Ohmmeter To check magnetic dutch
Magnetic clutch tool sot | orit0-77011 | Includes the following @ tools

Pressure plate remover | o7112-71010 To remove pressure plate

‘Shaft plate remover 07112-16010 To remove shaft pate

Shaft seal remover 07114-16010 To remove shaft seal
Shaft plate installing tool 0711225010 To install shaft plate

Hexagon wrench set 0711061050 ZTosemeve servic valves and front
outing

Key press tool 0711445010 | Toinstall key

Snap ring pliers | 07114-84020 To remove pressure plate
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AIR CONDITIONING SYSTEM CIRCUIT



ACA0 AIR CONDITIONING SYSTEM — On-Vehicle Inspection

ON-VEHICLE INSPECTION
1

‘Nippondenso Borroughs

CHECK CONDENSER FINS FOR BLOCKAGE OR
DAMAGE

If the fins are clogged, clean them with pressurized water.
CAUTION: Be careful not to damage the fins.

CHECK DRIVE BELT TENSION
Using a belt tension gauge, check the drive belt tension.
Belt tension gauge:

Nippondenso 8TG-20 (95506-00020) or
Borroughs No, BT-33-73F

Drive belt tension:
New belt 160 + 20 Ib
Used belt 105 + 10 Ib

NOTE
© “New belt” refers to a belt which has been used less

than 5 minutes on a running engine.

© “Used belt” refers to a belt which has been used on @
running engine for § minutes or more.

START ENGINE

TURN ON A/C SWITCH

Check that the A/C operates at each position of the
blower switch,

CHECK MAGNETIC CLUTCH OPERATION

CHECK THAT IDLE INCREASES
When the magnetic clutch engages, engine revolution
should increase.

‘Standard idle up rpm: 900 — 1,000 rpm

CHECK AMOUNT OF REFRIGERANT
|f you can see bubbles in the sight glass, additional re-
frigerant is needed. (See page AC-11)

IF NO OR INSUFFICIENT COOLING, INSPECT FOR
LEAKAGE

Using a gas leak tester, inspect each component of the
refrigeration system. (See page AC-11)
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REFRIGERATION SYSTEM
Checking of Refrigerant Charge
1. RUN ENGINE AT FAST IDLE

2. OPERATE AIR CONDITIONER AT MAXIMUM
COOLING FOR A FEW MINUTES

3. CHECK AMOUNT OF REFRIGERANT

Observe the sight glass on the receiver.

em ‘Symptom “Amount of refrigerant Remedy
1. | Bubbles present in sight glass Ineutficient (Check for leak with gs leak tester
2 | No bubbles present in sight glass | None, suficient oF too much Refer to items Sand 4

3 | No temperature difference be- ‘System is empty or nearly Evacuate and charge system. Then
‘ween compressor inlet and out: | empty check for leak with ga leak tester
tet

4 | Temperature between compressor | Proper or too much Refer to items 5 and 6
Inlet and outlet is noticeably
different

5 | Irnmediately after the at cor Too much Discharge the excets refrigerant 0
‘ioner is turned off, refrigerant specified amount
in sight glass stays clear

Proper

Installation of Manifold Gauge Set
NOTE: Fittings for attaching the manifold gauge set are
located on the compressor service valves.

1. CLOSE BOTH HAND VALVES OF MANIFOLD GAUGE
SET

2. INSTALL CHARGING HOSES OF GAUGE SET TO
SERVICE VALVES

sc Connect the low pressure hose to the suction service valve
‘and the high pressure hose to the discharge service valve.
Tighten the hose nuts by hand,

NOTE: Do not apply compressor oil to the seat of the
connection.
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Discharging of Refrigeration System
1

2

CONNECT MANIFOLD GAUGE SET TO COMPRESSOR

PLACE FREE END OF CENTER HOSE IN A SHOP
TOWEL

DISCHARGE SYSTEM

(a) Slowly open the high pressure hand valve to adjust
the refrigerant flow. Do not open valve very much,

CAUTION: | If refrigerant is allowed to escape too fst,
compressor oil will be drawn out of the system.

(b) Check the shop towel to make sure no oil is being
discharged,

If oil is present , partially close the hand valve.

(c) After the manifold gauge reading drops below 3.5 kg/
ccm? {50 psi, 343 kPa), slowly open the low pressure
valve,

(a) As the system pressure drops, gradually open both
hhigh and low valves until both gauges read 0 kg/em?
(O psi, 0 kPa).

Evacuating and Charging of
Refrigeration System

NOTE:
‘* Whenever the air conditioning system has been exposed

to the atmosphere, it must be evacuated.

‘* After installation of a component, the system should be
evacuated for approximately 15 minutes. A component
in service that has been opened for repair should be
‘evacuated for 30 minutes.

EVACUATE SYSTEM

(a) Connect the manifold gauge set. (See page AC-11)

(b) Install the center hose of gauge set on the vacuum
pump inlet.

{c) Run the vacuum pump, and then open both hand
valves,

{d) After about ten minutes, check that the low pressure
‘gauge reads more than 600 mmHg (23.62 in. Hg, 80.0
KPa) of vacuum,

If the reading is not more than 600 mmHg (23.62 in. H,
80.0 kPa), close both valves and stop the vacuum pump.
Check the system for leaks and repair as necessary.
I no leakage is found, continue evacuating the system,

(e) After the low pressure gauge indicates more than 700
mmHg (27.56 in. Hg, 93.3 kPa) of vacuum, continue
evacuating for 15 minutes.

(f) Close both hand valves, and stop the vacuum pump.
Disconnect the hose from the vacuum pump.

The system is now ready for charging.



AIR CONDITIONING SYSTEM — Refrigeration System AC-13

2. INSTALL REFRIGERANT CONTAINER TAP VALVE

CAUTION: Observe the precautions listed in the front of
this section.

(a) Before installing the valve on the refrigerant con-
sr, turn the handle counterclockwise until the

valve heedle is fully retracted.

(b) Turn the dise counterclockwise until it reaches its
highest position.

‘Screw down the valve on the refrigerant container.

(c) Connect the center hose to the valve fitting. Turn the
disc fully clockwise by hand.

{d) Turn the handle clockwise to make @ hole in the
sealed tap.

{e) Turn the handle fully counterclockwise to fill the
center hose with gas, Do not open the high and low

pressure valves.
(f) Loosen the center hose nut connected to the center

fitting of the manifold gauge until a hiss can be heard.
Allow air to escape for a few seconds, and then
tighten the nut.

3. TEST SYSTEM FOR LEAKS

‘Open NOTE: After evacuating the system, check for leaks.
(2) Install the refrigerant container tap valve as described

in step 2.
(b) Open the high pressure valve to charge the system

with refrigerant vapor.

{c) When the low pressure gauge reads 1 kg/em? (14 psi
98 kPa), close the high pressure valve,

{d) Using a halide gas leak detector, propane torch, or
electric leak detector, check the system for leaks.

If a leak is found, repair the faulty component or connec:

fe) After checking and repairing the system, perform the
following:

‘© Turn the container tap handle fully clockwise.
‘© Disconnect the center hose from the can valve fit-

ting.

‘© Evacuate the system for at least 15 minute,
(See step 1 on page AC-12)

4, CHARGE EMPTY SYSTEM (LIQUID)

NOTE: This step is to charge an empty system through
the high pressure side with refrigerant in a liquid state,
When the refrigerant container is held upside down, re-
frigerant will enter the system as.a liquid.

CAUTION:
‘¢ "Never run the engine when charging the system through

the high pressure side.

© Do not open the low pressure valve when the system
is being charged with liquid refrigerant.
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Open

{a) Close both high and low pressure valves completely
after the system is evacuated.

(b) Install refrigerant container tap valve as described in
step 2.

(6) Open the high pressure valve fully, and keep the con-
tainer upside down.

(4) Charge the system with more than one container
(400 g, 0.9 1b) than the specified amount, Then, close
the high pressure valve,

Specified amount: 650 — 750 9 (1.4 ~ 1.7 Ib}
Nort
* A fully charged system is indicated by the ree

‘lass being free of any bubbles.
‘© If the low pressure gauge does not show a reading, the

system is clogged and must be repaired.

CHARGE EMPTY SYSTEM OR PARTIALLY CHARGED
SYSTEM (VAPOR)

Not!
‘© This step is to charge the system through the low pres-

sure side with refrigerant in a vapor state. When the re-
frigerant container is placed rightside up, refrigerant
will enter the system as a vapor.

‘© Put the refrigerant container in a pan of warm water
(maximum temperature 40°C or 104°F) to keep vapor
Pressure in the container slightly higher than vapor
pressure in the system,

Jer sight

{a) Install refrigerant container tap valve as described in
step 2.

{b) Open the low pressure valve. Adjust the valve so that
the low pressure gauge does not read over 4,2 kg/em?
(60 psi, 412 kPa).

(c) Run the engine at fast idle, and operate the air condi-
tioner.

CAUTION: Be sure to keep the container in the upright
Position to prevent liquid refrigerant being charged into
the system through the suction side, resulting in possible
damage to the compressor.

{d) Charge the system with more than one container
{400 g, 0.9 ib) than the specified amount. Then, close
the low pressure valve,

‘Specified amount: 650 — 750g (1.4 — 1.7 1b)
NOTE: A fully charged system is indicated by the receiver
sight glass being free of any bubbles.



Barely Open
Position

AIR CONDITIONING SYSTEM ~ Refr

‘Loosen Slightly

Aiea Air

A

IF NECESSARY, CHARGE SYSTEM WITH ANOTHER
CONTAINER

(a) When the refrigerant container is empty, close the
Pressure valves.

{b) Remove the container tap valve from the container.
{c) Attach the container tap valve to a new refrigerant

container.

(d) Purge the air from the center hose by barely opening
the low pressure valve and loosening the valve disc.

(e) Make a hole in the sealed tap of the new container
and charge the system.

CAUTION: Be careful not to overcharge the refrigerant as
‘may cause failure of the bearings and belt.

WHEN SYSTEM IS FULLY CHARGED, DISCONNECT
MANIFOLD GAUGE SET

(2) Close both low and high pressure valves.

(b) Close valve at refrigerant container. If using one
ound containers of R-12, allow remaining refr
‘to escape by slowly removing the charge line.

{c) Turn off the engine,
(d) Using a shop rag, quickly remove both hoses from the

compressor service valves.

WARNING: Care must be taken to protect eyes and skin
when removing the high pressure hose.
{e) Put the cap nuts on the service valve fittings.
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Control Le

See
Evel

FUNCTIONAL TEST AND
ADJUSTMENT

Vacuum Circuit
ON-VEHICLE INSPECTION

REMOVE UNDERCOVER

DISCONNECT FROM NORMAL CONNECTOR AND
RECONNECT TO CHECK CONNECTOR OF
AMPLIFIER

PLACE TEMPERATURE CONTROL LEVER AT 77

CHECK VACUUM CIRCUIT

(a) Run the engine and observe the movement of the
Power servo stem visually for one minute or more.
The stem must be stable.

(b) If the stem moves, check the vacuum circuit for leaks,

REINSTALL UNDERCOVER

‘Vacuum Port

Vacuum Tank

samc b EB
Ld tombe

‘

Vacuum Tank

Water Valve



AIR CONDITIONING SYSTEM

Temperature ‘ir Flow
cot Lever Control Lever

Control Lever
Ar Intake
Cont Lever

Power Servo Unit Operation
ON-VEHICLE INSPECTION
1 REMOVE COMPONENTS FROM VEHICLE

(a) Undercover

(b) Center cluster

RECONNECT TO CHECK CONNECTOR

RUN ENGINE AT IDLING

PLACE BLOWER CONTROL LEVER AT AUTO
AIR FLOW CONTROL LEVER AT VENT
TEMPERATURE CONTROL LEVER AT 77

CHECK BLOWER SPEED CONTROL BY SLIDING
TEMPERATURE CONTROL LEVER

{a) When sliding the lever to 70, the blower speed will
change in five steps.

(b) When sliding the lever to 85, the blower speed will
change in four steps.

CHECK WATER VALVE OPERATION BY SLIDING
TEMPERATURE CONTROL LEVER

{a) When placing the lever at the left side fully, the water
valve will close,

{b) When placing the lever at 75 or more, the water valve
will open.

CHECK POWER SERVO STEM FOR ASMOOTH
OPERATION BY SLIDING TEMPERATURE CONTROL
LEVER

REINSTALL UNDERCOVER AND CENTER CLUSTER,
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Automatic Temperature Control
ON-VEHICLE INSPECTION

1, REMOVE COMPONENTS FROM VEHICLE

(a) Undercover,

(b) Center cluster

Temperature Air Flow
Conwret Lever Control Lever

i i 3. PLACE TEMPERATURE CONTROL LEVER AT 77

2, RECONNECT TO CHECK CONNECTOR

4, RUN ENGINE AT IDLING

Blower
Control Lever

Ac inske
Control Lever

CHECK AUTOMATIC TEMPERATURE CONTROL

(a) Verify that the white line marked on the stem is po:
tioned within the orange area on the power servo
unit,

(b) If the white line positions are not in the orange area,
adjust as follows:

ADJUST AUTOMATIC TEMPERATURE CONTROL

(a) Normally the orange adjusting terminal is connected.

(b) If the white line on the stem isin the red area, change
the connection to the red adjusting terminal.

(c) If the white line is within the white area, change the
connection to the white adjusting terminal.

REINSTALL REMOVED PARTS IN REVERSE ORDER
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eeaia

q
‘Ambient Sensor

Air Mix Damper Linkage
1. REMOVE COMPONENTS FROM VEHICLE

{a) Undercover

(b) Center cluster

CHECK AIR MIX DAMPER

(a) Disconnect the rod from the clamp.
{b) Disconnect the No. 4 vacuum hose between the DVV

‘and vacuum motor in the power servo unit to release
the vacuum pressure in the vacuum motor.
The stem of the power servo extends fully to the
‘maximum cooling posit

(c) Position the damper to maximum cooling and con-
ect the rod to the clamp.

(d) Using a commercial vacuum pump, apply 250 mmHg
(9.84 in.Hg, 33.3 kPa) of vacuum to the vacuum
‘motor and verify that the damper moves to the max-
imum heating position.

3. REINSTALL REMOVED PARTS IN REVERSE ORDER

Sensor Circuit
1. IN-CAR SENSOR

(Located in console box)
Check sensor resistance,

1.7 —5.6k2 (0 — 25°C or 32—77°F)

VERIFY AIR 1S SUCKED IN IN-CAR SENSOR
NOTE: If there is an open circuit in the sensor, the
system will operate at maximum heating.
Conversely, if there is a short in the system, it will operate
at maximum cooling.

3, AMBIENT SENSOR
(Located on condenser)

Check sensor resistance.

04-06 ko (0— 25°C or 32 - 77°F)
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4. SOLAR SENSOR

Check sensor voltage.

0.3 ~ 0.5V (In Daylight)

Double Vacuum Valve (DVV)
(DVV is located on heater unit)
INSPECTION OF DVV

CHECK VACUUM CIRCUIT CONTINUITY BY BLOWING
AIR

(a) OFF state
All circuit should be closed.

{b) Apply 12 volts to the positive (+) terminal and
ground terminal T,
‘There should be continuity between B and C at this
time.

{c) Apply 12 volts to the positive (+) terminal and
ground terminal T;. There should be continuity be-
tween A and B at this time.

If a problem is found, replace the DVV.

Water Temperature Switch
INSPECTION OF WATER TEMPERATURE
SWITCH
CHECK WATER TEMPERATURE SWITCH OPERATION

(a) Disconnect the 1-pole connector from the water
temp. switch.

(b) Check continuity between the water temp. switch
‘and ground as follows.

WATER TE suv

Coolant temo. | A

Les than 30°C (86°F) | CONTINUITY ‘CONTINUITY
From 30°G 88°F) | noc ———__——}
sete fr) | Nocontinuity | Nocontinurty

NO CONTINUITY
—_______]

Ifa problem is found, replace water valve.

More than 60°C (122°F) | NO CONTINUITY
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Condenser Motor
(See page AC)

ON-VEHICLE INSPECTION

1. CHECK CONDENSER MOTOR OPERATION
NOTE: When the air conditioner is on, the condenser
motor must rotate.

2. CHECK A/C RELAY OPERATION
NOTE: When the air conditioner is on, the A/C relay

‘must come on,

Ita problem is found, replace detective part.



AC22 AIR CONDITIONING SYSTEM — System Components

SYSTEM COMPONENTS

SV (Sub-Damper)

Condenser EPR
SV (Water Valve)

Water Valve



AIR CONDITIONING SYSTEM — Compressor Ac-23

COMPRESSOR
(See page AC-22)

ON-VEHICLE INSPECTION

1. INSTALL MANIFOLD GAUGE SET

(2) Close the Hi and LO hand valve
{b) Connect the high pressure hose to the discharge service

valve of the compressor.

{c) Connect the low pressure hose to the suction service
valve of the compressor.

2. RUN ENGINE AT FAST IDLE

3. CHECK COMPRESSOR FOR FOLLOWING:

(2) High pressure gauge reading is not low and low
pressure gauge reading is not higher than normal,

{b) Metallic sound

{c) Leakage from the shaft seal
| defects are found, repair the compressor.

4. CHECK MAGNETIC CLUTCH
(2) Inspect the pressure plate and the rotor for signs of

oil.

{b) Check the clutch bearings for noise and grease leakage.
{c) Using an ohmmeter, measure the resistance of the

stator coil between the clutch lead wire and ground.
If the resistance is not within tolerance, replace the coil.
Standard resistance: 3.7 + 0.2.9 at 20°C (68°F)
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[COR

Drive Bett

Specified torque

Idle Pulley
Compressor Mount Compressor

REMOVAL OF COMPRESSOR

1 RUN ENGINE AT IDLE WITH AIR CONDITIONING
‘ON FOR 10 MINUTES

DISCONNECT NEGATIVE CABLE FROM BATTERY

DISCONNECT CLUTCH LEAD WIRE FROM WIRING
HARNESS

DISCHARGE REFRIGERANT FROM
REFRIGERATION SYSTEM (See page AC-12)

DISCONNECT TWO FLEXIBLE HOSES FROM
COMPRESSOR SERVICE VALVES

Cap the open fitting immediately to keep moisture out of
the system.

REMOVE COMPRESSOR

(2) Loosen the drive belt.

(b) Remove the compressor mounting bolts and the
compressor.
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Compressor

stator

Pressure Plote

[Coen Gh NAAT) : Specified torque _|

DISASSEMBLY OF MAGNETIC CLUTCH

1. REMOVE PRESSURE PLATE

(a) Using SST and a socket, remove the shaft nut.

SST 07110-77011

{b) Using SST and a socket, remove the pressure plate.
SST 07112-71010

(c) Remove the shims from the shaft.



(a) Using SST, remove the snap ring.
SST 07114-84020

(b) Using a plastic hammer, tap the rotor off the shaft,
CAUTION: Be careful not to damage the pulley when

Ac26 AIR CONDITIONING SYSTEM — Compressor

REMOVE ROTOR

‘tapping on the rotor. |

3. REMOVE STATOR

(a) Disconnect the stator lead wires from the compressor
housing,

(b) Using SST, remove the snap ring. Remove the stator.
SST 07114-84020

4, REMOVE ROTOR BEARINGS
NOTE: Press the bearings out only if they are to be re-
placed

{a) Remove the bearing snap ring from the rotor.

{b) Using SST, press out the two bearings.

‘SST 07110-77011
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& INSPECT PRESSURE PLATE AND ROTOR

(a)

(b)

Inspect the pressure plate and rotor surfaces for weer
and scoring. Replace if necessary.

‘Check the rotor bearings for wear and leakage of
‘grease. Replace if necessary.

Discharge Service Valve

Discharge Reed VaheWoasker
Front Housing

+ Specified torque

}@ Non-reusable part

DISASSEMBLY OF COMPRESSOR
1. REMOVE FELT
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2 REMOVE CIRCLIP

Using SST, remove the circlip.

SST 07114.84020

REMOVE KEY

Using a hammer and punch, drive the key from the shaft.

APPLY COMPRESSOR OIL TO INNER BORE

Apply compressor oil to the inner bore of the compressor,

REMOVE SHAFT PLATE

{a) Insert SST against the shaft. Then push the holder
ring downward.

SST 07112-16010

(b) Pull up the bar of the remover, and remove the shaft
plate.
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REMOVE SHAFT SEAL

Insert SST against the shaft, and turn it clockwise while
pressing in the remover.

Then remove the shaft seal

SST 07114-15010

REMOVE TWO SERVICE VALVES

(a) Using SST, remove the bolts holding the two service
valves.

SST 0711061050

(b) Remove the O-rings from the service valves and dis:
card them,

DRAIN OIL INTO CONTAINER

REMOVE FRONT HOUSING

(a) Using SST, remove the six through bolts.
NOTE: Do not reuse the six washers.

SST 07110-61050

{b) Using a hammer and punch, remove the front housing
by tapping on the protrusion,

CAUTION: | Be careful not to scratch the sealing surface
of the front housing.



AC30 AIR CONDITIONING SYSTEM — Compressor

10. REMOVE FRONT VALVE PLATE

Remove the two pins from the front housing. Discard the
pins.

11. REMOVE REAR HOUSING

Using a hammer and punch, remove the rear housing by
‘tapping on the protrusion.

CAUTION: Be careful not to scratch the sealing surface
of the rear housing.

12, REMOVE FRONT AND REAR O-RINGS FROM
CYLINDER BLOCK

Discard the O-rings.

ASSEMBLY OF COMPRESSOR
4) (See page AC-27)

1. INSTALL REAR VALVE PLATE ON REAR CYLINDER
(a) _ Install the two pins in the rear cylinder.

{b) Lubricate a new O-ring with compressor oil. Install
the O-ring in the rear cylinder.

{c) Install the rear suction valve over the pins on the:
cylinder.

NOTE: The front and rear suction valves are the same,



AIR CONDITIONING SYSTEM — Compressor AC31

{d) Install the rear vaive plate together with the discharge
valve over the pins on the rear cylinder.

NOTE: The rear valve plate is marked “R”.

{e) Lubricate the gasket with compressor oil. Install the
gasket on the valve plate,

2. INSTALL REAR HOUSING ON REAR CYLINDER

3. INSTALL FRONT VALVE PLATE ON FRONT
CYLINDER

{a) Install the two pins in the front cylinder,

{b) Lubricate a new O-ring with compressor oil. Install
the O-ring in the rear housing,

(c) Install the front suction valve over the pins on the
front cylinder.

{d) Install the front valve plate together with the dis-
charge valve over the pins on the front cylinder,

NOTE: The front valve plate is marked with an “F'

(e) Lubricate gasket with compressor oil, Install the
gasket on the valve plate.

INSTALL FRONT HOUSING ON FRONT CYLINDER
AND TIGHTEN SIX THROUGH BOLTS

Using SST and a torque wrench, gradually tighten the six
through bolts in two or three passes.

SST 0711061050

Torque: 260 kg-cm (19 ftlb, 25 Nem)

INSTALL SHAFT SEAL

va {a) Fit the shaft seal to SST.
SST 07114-15010



AC.32 AIR CONDITIONING SYSTEM ~ Compressor

(b) Apply oil to the bore.

Insert SST, and turn it to the left while lightly press
ing in, Then pull up SST.

SST 07114-15010

INSTALL SHAFT PLATE

(a) Put on the shaft plate.

(b) Press in SST.

SST 07112-25010

INSTALL KEY IN SHAFT GROOVE

Using SST and a plastic hammer, tap the key lightly.

SST 07114-45010

Put the felt inside the bore.

POUR COMPRESSOR OIL INTO COMPRESSOR

DENSOOIL 6, SUNISO No.5GS, or
equivalent

: 10 ~ 20 ce (0.30.7 fl. oz.)



AIR CONDITIONING SYSTEM — Compressor AC33

9, INSTALL SERVICE VALVES

(a) Lubricate new O-rings with compressor
(O-rings in the service valves.

(b) Install the service valves on the compressor, Using
SST and a torque wrench, tighten the bolts.

SST 0711061050

Torque: 260 kg-cm (19 ftb, 25 Nem)

|. Install the

10. CHECK SHAFT STARTING TORQUE

Torque: 30 kg-cm (26 in.-tb, 2.9 Nem) or less

ASSEMBLY OF MAGNETIC CLUTCH
(See page AC-24)

1. INSTALL TWO BEARINGS IN ROTOR

(a) Using SST, press a shield ring and two new bearings
into the rotor boss until fully seated,

SST 07110-77011

{b) Install the bearing snap ring into the rotor groove.

2. INSTALL STATOR
(a) _ Install the stator on the compressor.

(b) Using SST, install the snap ring.
SST 07114-84020

{e) Connect the stator lead wires to the compressor
housing,

3. INSTALL ROTOR
(a) Install the rotor on the compressor shaft.
(b) Using SST, install the snap ring.

SST 07114-84020



AC34 AIR CONDITIONING SYSTEM — Compressor

4, INSTALL PRESSURE PLATE

(a) Adjust the clearance between the pressure plate and
rotor by placing shims on the compressor shaft.

Standard clearance: 0.4 — 0.7 mm (0.016 — 0.028 in.)

If the clearance is not within tolerance, add or reduce the
‘number of shims to obtain the standard clearance.

{b) Using SST and a torque wrench, install the shaft nut.

SST 07110-77011

Torque: 165 kg-cm (12 ftb, 16 N-m)

PERFORMANCE TEST OF COMPRESSOR

1. PERFORM GAS LEAKAGE TEST

(a) Put caps on both service valves,

(b) Charge the compressor with refrigerant through the
charging valve until the pressure is 3 kg/cm? (43 psi,
294 kPa).

(c)_ Using a gas leak detector, check the compressor for
leaks.

ee If leaks are found, check and replace the gasket, O-ring, or
shaft seal

2. IF NECESSARY FILL COMPRESSOR WITH CLEAN
COMPRESSOR OIL

Remove the service valve and drain the compressor oil, Fill
with new oil.

Compressor oil: DENSOOIL 6, SUNISO No. 5GS or
equivalent

Refill capacity: 10 ~ 20 ce (0.3 - 0.7 fl. 02.)

3. EVACUATE COMPRESSOR AND CHARGE WITH
REFRIGERANT (See page AC-12)

Make sure the caps are tight and free from moisture and
contamination,

NOTE: When storing a compressor for an extended
period, charge it with refrigerant or dry nitrogen gas to
Prevent corrosion,
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Nippondenso Boroughs INSTALLATION OF COMPRESSOR
(See page AC-24)

1 INSTALL COMPRESSOR WITH MOUNTING BOLTS
Torque: 280 kg-cm (20 ft lb, 27 N-m)

INSTALL DRIVE BELT

(a) Install the drive belt to the pulley.
(b) Adjust the belt with the adjusting bolts.
(c)_Using a belt tension gauge, check the drive belt ten-

sion.

Belt tension gauge:
Nippondenso BTG-20 (95506-00020) or
Borroughs No. BT-33-73F

Drive belt tension
New belt 125 + 25 Ib
Used belt 80+ 20 Ib

NOTE:
© “New belt” refers to a belt which has been used less

than 5 minutes on a running engine,
‘© “Used belt” refers to a belt which has been used on @

running engine for § minutes or more.

CONNECT TWO FLEXIBLE HOSES TO COMPRESSOR
SERVICE VALVES

Torque: Discharge line 226 kg-cm
(16 ft-lb, 22 Nm)

‘Suction line 325 kg-cm
(24 felb, 32 Nem)

CONNECT CLUTCH LEAD WIRE TO WIRING
HARNESS

CONNECT NEGATIVE CABLE TO BATTERY

EVACUATE AND CHARGE REFRIGERATION
‘SYSTEM (See page AC-12)



AC36 AIR CONDITIONING SYSTEM — Condenser

CONDENSER
(See page AC-22)

ON-VEHICLE INSPECTION
1. CHECK CONDENSER FINS FOR BLOCKAGE OR

DAMAGE

If the fins are cl
with compressed

CAUTION: | Be careful not to damage the fins,

If the fins are bent, straighten them with screwdriver or
ers.

2, CHECK CONDENSER FITTINGS FOR LEAKAGE

Repair as necessary.

REMOVAL OF CONDENSER

1, DISCHARGE REFRIGERATION SYSTEM
(See page AC-12)

2, REMOVE FRONT GRILLE AND HOOD LOCK BRACE

3. DISCONNECT DISCHARGE FLEXIBLE HOSE FROM
CONDENSER INLET FITTING

4. DISCONNECT LIQUID LINE TUBE FROM
CONDENSER OUTLET FITTING

NOTE: Cap the open fittings immediately to keep mois-
ture out of the system.

yed, wash them with a water and dry

5. REMOVE CONDENSER

Remove the four bolts.

INSTALLATION OF CONDENSER

1. INSTALL CONDENSER

Install the four bolts making sure the rubber cushions fit
‘on the mounting flanges correctly.

2, CONNECT LIQUID LINE TUBE AND DISCHARGE
FLEXIBLE HOSE TO CONDENSER

Torque:
Liquid tine tube 135 kg-em

(10 feb, 13 Nem)
Discharge flexible hose 225 kg-cm

(16 feb, 22 Nem)

3. INSTALL FRONT GRILLE AND HOOD LOCK BRACE

4. IF CONDENSER IS REPLACED, ADD COMPRESSOR
OIL TO COMPRESSOR

‘Add 25 — 30 ce (0.8 — 1.0 fl. 02.)

5. EVACUATE, CHARGE AND TEST REFRIGERATION
SYSTEM (See page AC-12)
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Sight Glass

RECEIVER
(See page AC-22)

ON-VEHICLE INSPECTION
CHECK SIGHT GLASS, FUSIBLE PLUG AND FITTINGS
FOR LEAKAGE

Use a gas leak tester. Repair as necessary,

REMOVAL OF RECEIVER
1, DISCHARGE REFRIGERATION SYSTEM

(See page AC-12)

2. DISCONNECT TWO LIQUID LINE TUBES FROM
RECEIVER

NOTE: Cap the open fit
ture out of the system,

3. REMOVE RECEIVER FROM RECEIVER HOLDER

5 immediately to keep mois:

INSTALLATION OF RECEIVER
1. INSTALL RECEIVER IN RECEIVER HOLDER

NOTE: Do not remove blind plugs until ready for con-
nection.

2. CONNECT TWO LIQUID LINE TUBES TO RECEIVER
Torque: 135 kg-cm (10 ftlb, 13 Nem)

3. IF RECEIVER IS REPLACED, ADD COMPRESSOR OIL
TO COMPRESSOR

Add 10 — 20 ce (0.3 — 0.7 fl. oz.)

4. EVACUATE, CHARGE AND TEST REFRIGERATION
‘SYSTEM (See page AC-12)

COOLING UNIT
(See page AC-22)

ON-VEHICLE INSPECTION OF EXPANSION
VALVE

1. CONNECT MANIFOLD GAUGE TO COMPRESSOR

2. CHECK EXPANSION VALVE OPERATION
(a) Run the engine at fast idle with the air conditioning

on,

{b) Check that reading on the low pressure is between
0.5 — 5.0 kg/cm? (7 — 71 psi, 49 — 490 kPa).

If the reading is too tow, check and replace the expansion
valve and/or receiver.

If the reading is too high, tighten the remote valve holders
and/or replace the expansion valve,
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REMOVAL OF COOLING UNIT

1. DISCONNECT NEGATIVE CABLE FROM BATTERY

2. DISCHARGE REFRIGERATION SYSTEM
(See page AC-12)

3, DISCONNECT SUCTION FLEXIBLE HOSE FROM
COOLING UNIT OUTLET FITTING

4, DISCONNECT LIQUID LINE TUBE FROM COOLING
UNIT INLET FITTING

NOTE: Cap the open fittings immediately to keep mois-
‘ture out of the system.

5. REMOVE GROMMETS FROM INLET AND OUTLET
FITTINGS

6. REMOVE FOLLOWING COMPONENTS:

(a) Glove box with undercover
{b) Side air duct

7. DISCONNECT CONNECTORS

8. REMOVE COOLING UNIT

Remove the three nuts and four bolts.

9, REMOVE A/C AMPLIFIER

10. REMOVE A/C WIRE HARNESS FROM COOLING UNIT

DISASSEMBLY OF COOLING UNIT

1. REMOVE LOWER CASE

Using a screwdriver, remove the four clamps, and four
screws.

2. REMOVE UPPER CASE FROM EVAPORATOR,

Remove the two screws.



AIR CONDITIONING SYSTEM — Cooling Unit AC.39

Resistor

Evaporator

3. REMOVE COMPONENTS FROM EVAPORATOR
(a) Remove the heat insulator and the clamp from the

outlet tube.

{b) Disconnect the liqu
the expansion val

(c) Disconnect the expansion valve from the inlet fitting
of the evaporator.

(d) Remove the pressure switch, if required.

tube from inlet

Evaporator
INSPECTION OF EVAPORATOR

1. CHECK EVAPORATOR FINS FOR BLOCKAGE
If the fins are clogged, clean them with compressed air.
CAUTION: Never use water to clean the evaporator.

2. CHECK FITTINGS FOR CRACKS OR SCRATCHES
Repair as necessary.

ASSEMBLY OF COOLING UNIT
1. INSTALL COMPONENTS ON EVAPORATOR

{a) Connect the expansion valve to the inlet fitting of the
evaporator. Torque the nut.

Torque: 235 kg-cm (17 ftlb, 23 Nem)
NOTE: Be sure that the O-ring is positioned on the tube
fitting.

(©) Connect the liquid line tube to the inlet fitting of the
‘expansion valve, Torque the nut.

Torque: 135 kg-om (10 tb, 13 N-m)

(c) Install the pressure switch,
Torque: 135 kg-cm (10 ft-lb, 13 Nem)
(4) Install the clamp and heat insulator to the outlet

tube.

2. INSTALL UPPER AND LOWER CASES ON
EVAPORATOR

3. INSTALL THERMISTOR
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a

2

Refrigerant

INSTALLATION OF COOLING UNIT

INSTALL A/C WIRE HARNESS TO COOLING UNIT

INSTALL COOLING UNIT

Install the cooling unit with the three nuts and four bolts.

CAUTION: Be careful not to pinch the wiring harness
while installing the cooling unit.

INSTALL FOLLOWING COMPONENTS:

(a) Side air duct

(b) Glove box with undercover

INSTALL GROMMETS ON INLET AND OUTLET
FITTINGS,

CONNECT LIQUID LINE TUBE TO COOLING UNIT
INLET FITTING

Torque: 136 kg-em (10 ftb, 13. Nem)

CONNECT SUCTION FLEXIBLE HOSE TO COOLING
UNIT OUTLET FITTING

Torque: 325 kg-em (24 ft-lb, 32 Nem)

IF EVAPORATOR IS REPLACED, ADD COMPRESSOR
OIL TO COMPRESSOR

Add 20 — 36 cc (0.7 ~ 1.2 fl. 02.)

CONNECT NEGATIVE CABLE TO BATTERY

EVACUATE, CHARGE AND TEST REFRIGERATION
SYSTEM (See page AC-12)

REFRIGERANT LINES
(See page AC-22)

ON-VEHICLE INSPECTION
1 INSPECT HOSES AND TUBES FOR LEAKAGE

Use a gas leak tester. Replace, if necessary.

CHECK THAT HOSE AND TUBE CLAMPS ARE NOT
Loose

Tighten or replace, as necessary.



AIR CONDITIONING SYSTEM ACatigerant Lines, Expansion Vi

REPLACEMENT OF REFRIGERANT LINES

1. DISCHARGE REFRIGERATION SYSTEM
(See page AC-12)

2. REPLACE FAULTY TUBE OR HOSE

NOTE: Cap the open fittings immediately to keep mois-
ture out of the system.

Tightening torques for the O-ring fittings,

‘Torque

135 kg-em
(10 fetb, 13. Nem)

0.50 in. tube for discharge tine | 225 kgm
(16 Fetb, 22 Neem)

0.61 in. tube for suction tine | 328 kgm
(24 feb, 32 Nem)

3. EVACUATE, CHARGE AND TEST REFRIGERATION
SYSTEM (See page AC-12)

EXPANSION VALVE
Charging Hove ON-VEHICLE INSPECTION

1. CHECK QUANTITY OF GAS DURING REFRIGE-
RATION CYCLE

eu To Compressor (a) Close the high pressure and low pressure valves.

(b) Connect the high pressure hose to the discharge
service valve of the compressor.

{c) Connect the low pressure hose to the suction service
valve of the compressor.

RUN ENGINE

Run the engine at 2,000 rpm for at least 5 minutes.
Then check that the high pressure reading is 13 — 15
kg/em? (185 — 213 psi, 1,275 — 1,471 kPa).

CHECK EXPANSION VALVE
If the expansion valve is faulty, the low pressure readingfond will drop to 0 kg/em? (0 psi, O kPa), otherwise it is OK.
NOTE: When the low pressure drops to 0 kg/em? (0 psi,

© kPa), feel the receiver’s IN and OUT sides for no tem:
perature difference.



Aca2 AIR CONDITIONING SYSTEM — Vacuum Switching Valve (VSV)

VACUUM SWITCHING VALVE (VSV)
(See page AC-22)

INSPECTION OF VSV
1 CHECK VACUUM CIRCUIT CONTINUITY IN VSV BY

BLOWING AIR INTO PIPES

(a) Connect the VSV terminals to the battery terminals
a illustrated,

(b) Blow into pipe “F” and check that air comes out of
pipe “E”.

(c)_ Disconnect the battery.
(d) Blow into pipe “F"” and check that air comes out of

the fitter “G".

If a problem is found, repair or replace the VSV.

CHECK FOR SHORT CIRCUIT

Using an ohmmeter, check that there is no continuity
between each terminal and the VSV body.

{f there is continuity, replace the VSV.

CHECK FOR OPEN CIRCUIT

Using an ohmmeter, measure the resistance between the
‘two terminals.

Resistance: 38 — 43 9 (cold)

If resistance is not within specification, replace the VSV.
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MAINTENANCE
Engine

SERVICE SPECIFICATIONS — Maintenance

Drive belt tension

‘w/Borroughs drive belt tension gauge No. 87:33-73F
( Nippondenso 8TG-20 (95506-00020)Aerator New bel 170 10ied bt 1352 2016

PSpume and A/Ccomerestor New bet | sa52251
Used belt | ‘802206

Cootent capacity a 20 ter a5usa% 701mp. a
ar 79 ters 83usate 701m. a

Engin oilcapacity Drain and ei

iO} fier change | s.r ntess sausas 45 tmp. at
wo il fier crane aousa 4 mat

‘Spark plug ~ -Type No ise
nck | eprseis

Ga | mm 0.043 in

Firing order | 1-s9-6-24

Chassis

Front and er bre

ad thickness Limit 1 04m

Dise thickness Limit From | 21mm 083in

ner | 17mm 067 in

Disc runout Limit | 015mm 0.0059 in.
Parking brake |

Lining thickness Limi 1mm eosin

Dr in diameter Limit 168mm 66 in
Bal jin vertical play Limit 25mm 0008 in
Whee bering fiction pret

In adtion rotation frtion force ofthe ol el 0-10509 0-231 o-10N

Steering wheel feploy Mx. 30 mm 118i

Chasis and body tightening torque

Front sett mounting bot a78ksem a telb arm

Front sipension member x Body | 200 kgem 96 fib 127m
Strut bar bracket x Body MoKgen Bit ann

Rear sipenion member x Body (Front & Rese) 1320K9em 95 fb 129m



SERVICE SPECIFICATIONS — Engine Mechanical AS

ENGINE MECHANICAL

Specifications

Tales 850m

Intake menitold vcwum More than 430 mig (16:93 n. Ha, 67.3 kPa)

Comoretion presure st 250/pm_ STD 115 kalen? 164 psi 1120 KPe
Limit 9.0 kg/em? 128 psi 883 kPa

Differential of pressure between each elinder Les than 1.0 kam? (14 pi, 98 KPa)

Cylinderhead | Head wrface warpane tink | 010mm D008,

Camshatt housing srtce warpage Limit | 010mm 0.0028 in

Exhoust manifold surface warpage Limit | 0.1mm 0.0029 in

Intake manifold surtce waroage Limit | 10mm 00028 in

‘Valve seat Refacing angle Intake 30°, 45°, 60°

Exhaust | 30°, 4

Contacting angle os
Contacting width 12-1.6mm 0.047 ~ 0.063.

Vave guide | Inner diometer B01 803mm 03154-03161

bushing er diameter sro 13040~ 13.051 mm 05134 ~ 05138 in.
O/stype005 | 13090-13.101mm 06154 ~ 05188 in

Replacing temperature (cylinder head side) Approx. 90°C (194°F)

Vave Valve overall length S10 take | 1678 mm iain.
xnaust | 108.7 mm 4319%n

Vat tee ange inwex | 4as?
Stem diameter Intake | 7.970-7.965 mm 0:3198-03144 in.

exaust | 7.965-7980mm 0.3196 -03142in.

Stem ol clearance sto intake | 0.025 0.080mm 00010 ~ 0.0026 in,

Exnaust | 0090-0065 mm 0.0012~0.0026 in.

Limit — intake | 0.08mm 0.081 i

Exnavst | 010mm 0.038.

Stern ond etacing Limit IN&EX | 0.5 mm 0.020 in.
Valve head edge thickness Limit Intake | 0.5mm 00201

Exnaust | 1.0mm 0.029 in.

Vaivesoring | Fre lenath Tnvake | 48.1 mm 1.899 in

exnavst | 525mm 2067 in

Installed length intake | 400mm 1578in.

exnqust | 420mm 1.8991n.

Installed load tntake | 247-389k9 765-8441 3240-376N

exraut | 333-38.7k9 734-809! 927-360

Savarenes 2.0mm 0079%n.
Lashadiuster | Leak down txt at 20 kg (48, 27 conde mm (004 in



Ad SERVICE SPECIFICATIONS — Engine Mechanical

Specifications (Cont’d)

Difference of bore limit between cylinder

‘Taper and ourof-round Limit

Camshaft Thrust clearance STO (0.05 — 0.25 mm (0.0020 — 0.0088 in.
Limit 0.30 mm 0.0118 in,

Journal ol clearance st 0.025 0.068 mm 0.0010 ~ 0.0026 in
Limit 0.1 mm 0.004 in.

Journal diameter No.1 37.959 37.975 mm 1.4944 ~ 1.4951 in,
No.2 42.959 42.975 mm 1.6913 - 1.6919/n,

No.3 43.459 1.7110 = 1.7116 in.
No.4 43.959 1.7307 ~ 1.7313 in.

No.5 44,489 1.7504 — 1.7510 in
No.6 44.959 1.7700 ~ 1.7707 in.
No.7 45.459 — 45.478 mm 1.7897 ~ 1.7904 in.

Circle runout Limit IN&EX | 004mm 0.0016 in,

Cam height sto Iotake 96,660 -35.670mm 1.4039 ~ 1.4043 in,
Exhaust | 96.662~35.672mm 1.4040 — 1.4044 in

Lire Intake 35.465 mm 1.3963 in

Exhaust | 35.667 mm 1.3963 in,

Camshaft housing] Cylinder head surface warpage Limit 0.10 mm 10.0039 in,

Intake and ‘Marifold surface warpage ~ ~
exhaust manifold Limit Intake 0.1 mm 0.004 in

Exhaust | 0.75 mm 0.0295 in,

Air intake Intake manifold surface warpage Limit 0.1 mm 0.008 in.
chamber

Idler pulley Free length ‘69mm 2.720,
tension spring

Pump drive “Thrust clearance STO (0.06 — 0.13 mm (0.0028 — 0.0081 in.
shate Lirit 03mm 0.012 in,

Oil clearance STD — | 0.625-0.066mm 0.0010 ~ 0.0026 in,
Limit | 0.08-mm 0.0031 in

Journal diameter Front | 40,959 40.975 mm 1.8126 ~1.6132in,
Rear | 32.959-32.978mm 1.2976 ~ 1.2982in.

Cylinder block |” Warpage Limit | 0.05 mm 0.0020 in.

Cylinder bore STD | 82.99-83.04mm 3.2673 ~ 3.2693 in.

Cylinder bore wear

(On standard sized piston Limit 83.25 mm 3.2776 in
On oversized piston (0/S 0.50) Limit 83.75 mm 3.2972 in

(0/S0.78) Limit 84.00 mm 3.3071 in
(0/S 1.00) Limit 84.25 mm 3.3169 in

‘Less than 0.05 mm (0.0020 in.)

0.02 mm 0.0008 in



SERVICE SPECIFICATIONS — Engine Mechanical AS

ns (Cont'd)

ton and Piston diameter STO | 6293-8298 mm TIE = T.IGGI In.
piston ring O/S type 0.50 83.43 ~ 83.48 mm 3.2846 — 3.2866 in,

O/S type 0.75 83.68 — 83.73 mm 3.2945 — 3.2966 in.
O/S type 1.00 83.93 - 83.98 mm 9.3043 — 3.3063 in,

Piston to eylinder clearance 0.06 ~ 0.08 mm 0.0024 — 0.0031 in.
Piston ring end gap No.1 sto | 029-047 mm 0.0114 — 0.0185 in.

Limit | 0.71 mm. 0.0280 in.
No.2 STO | 0.25-0.55 mm (0.0098 — 0.0217 in.

Limit | 1.15 mm 0.0453 in,

oi STO | 0.17-0.85mm 0.0067 — 0.0338 in.
Limit | 1.45 mm. 0.0571 in,

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,
Piston pin installing temperature sore 140°F

Connecting rod | Thrust clearance ‘STD | 0.160 0.296 mm (0.0063 - 0.0117 in.
‘and bearing Limit | 0.3mm 0.012 in,

Bearing oll clearance sto — | 0.021 - 0.053 mm 0.0008 — 0.0021 in.

Limit | 0.08 mm 0.0031 in.
Pin to bushing oil clearance STD | 0.005 - 0.011 mm 0.0002 — 0,0004 in,

Limit} 0.015 mm 0.0006 in.
Piston pin diameter 21.997 ~ 22.009 mm —_0,8660 — 0.8668 in,

Rod bend Limit per 100mm (3.94 in.) | 0,05 mm 0.0020

Rod twist Limit per 100mm (3.94iin.) | 0.15mm 0.0059 in,

Crankshaft ‘Thrust clearance stO 0.0 — 0.25 mm 10,0020 — 0.0098 in.
Limit | 0.3mm 0.012 in,

‘Thrust washer thickness sto. 2.925 - 2.975 mm 0.1982 ~ 0.1171 in,
O/S type 0.125 2.988 - 3.038 mm 0.1176 ~ 0,1196 in,
O/S type 0.250 3,050 — 3.100 mm 0.1201 — 0.1220

Main journal oil clearance STO — | 0.034 —0.058 mm 0.0013 — 0,0023 in.

Limit | 0.08 mm 0.0031 in.

‘Main journal diameter sto 59,988 —60.012mm 2.9617 — 2.3627 in.

Main journal finished diamet U/S.0.25| 59.730-59.740mm 2.3516 ~ 2.3520 in.

U/S.0.50} 59.480 59.490mm 2.3417 — 2.3421 in.

Bearing U/S ype | 0,25, 0.50
Crank pin diameter sto 81.976 ~ 52.000 mm 2.0463 ~ 2.0472 in.

Crank pin U/S0.25] 51.725- 51.735 mm 2.0364 — 2.0368 in,

51,475 — 51.485 mm 2.0266 - 2.0270 in.
0.25, 0.50

Circle runout 0.06 mm. 0.0024 in,
‘Main journal taper and out-of-round 0.02 mm (0.0008 in,

‘Check pin journal taper and 0.02 mm.
outof-round

Flywhee! Runout Limit [0.1mm 0.004 in.
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Torque Specifications

Part tightened kom feb Nm

Cvlinder head x Cylinder block 800 38 78
Manifold x Cylinder head Intake 180 18 18

Eras 400 29 Ey
‘Camshaft housing x Cylinder head 220 16 2
Camshaft pulley x Camshatt 700 51 6
No.2 timing belt cover x Cylinder head 190 ® Py

Pump drive shat x Cylinder block 190 ° 3
belt case x Cylinder block @ mm bolt & Nut 185 ry 18

10 mm bolt 378 2 a
urn drive shat pulley x Drive shat 220 6 2
lar pulley x Timing elt ose x Cylinder block 500 26 49
Distributor x Camshaft housing 140 10 1“

Crankahat beating eap x Cylinder block 1040 % 102
‘Connecting rod cap x Connecting rod 450 3 “4
Crankshat pulley x Crakshate 2,200 160 216
Fywheal x Crankshatt 750 ss By
Oil pump x Cylinder block 220 6 22
il pump outet pipe nut 360 25 Py
(1 pump union bolt 360 25 4
it pan x Cylinder block 80 69 ins 18



SERVICE SPECIFICATIONS — EFI System AT

EFI SYSTEM

Specifications

Pressure regulator] Fuel pressure w/No vacuum 2.3 — 2.7 kg/cm? 33 — 38 psi 226 — 265 kPa

Cold sare Resistance 3-60injector Leakape Les than one kop of ful per minute
Tnector Resinence 15-300

Injection volume 40~ 50 2/16 te (24 ~ 2.1 cu ind)
Diferance between each nieetor Less than 8 ce (037 cin)Leakage Less than one drop of fuel per minute

Airflow meter | Resistance tov 20-4008
(Messuring pate fut closed)
20~ 1,000.0

(Measuring plate fully open)
&-ve 200 = 4002
& Fe * (Measuring pat closed)

0 (Measuring plate open)
€,-THA 10 — 20 k& (-20°C, -4°F)

4—7k2 (0°C, 32°F)
2-32 (20°C, 68°F)
0.9 — 1.38 (40°C, 104°F)
0.4 — 0.7 k& (60°C, 140°F)

1S valve nance 8 -S.0rs, | 10-308
a, -s:ors, | 10-300

Twwotlebody | Throttle vive uly closed ale e

Clearance between stop Beeween trina Resistance (k)
mm or Oi Via-e, 02-08

050mm 0.0197 ‘oe 0-100

0.90 mm 0.0354 in. bE Infinity
Tivotile valve fully open ViA=e 33-10

= Ve=Es 3-7

Main rey Resinance No.1 Mein elay | No.2 Main ely
1-2 won «0-208
3. ° °

Creuit opening | Resitance STA=E, 7-250rely *8-Fe aa 12918 Fp -
Restor Resstonce No. 10 No. 20~ +8 20

Start injector Resistance STJ-STA 24 — 40 2 (Below 30°C, 86°F)
40 — 60M (Above 40°C, 104°F)

StA-Ground | 20-200

‘Water temp. Resistance 10-20 (-20°C, ~4°F)
sensor 4-7kQ — (0°C, 32°F)

2-3kQ — (20°C, 68°F)
0.9 ~ 1.3 k@ (40°C, 104°F)
0.4 ~ 0.7 k&2 (60°C, 140°F)
0.2 — 0.4 k& (80°C, 176°F)



AS SERVICE SPECIFICATIONS — EFI System.

Specifications (Cont'd)

NOTE: 1, Perform all voltage and resistance measurements with the computer connected.
2, Verify that the battery voltage is 11 V or above when the ignition switch is ON.

Terminals STD voltge Condition

BATE; =

48-8,
10-14

1S SWE, -

MAEL-E,

Le, “e lention sow Throttle valve open
lnition

o Throttle vale fully openedVTA-E, * oN ope
110 Throttle valve fully closed

Vet: “6 =
5 ‘Measuring plate fully closed

0.02-0.08 ‘Measuring plate fully open
VerEs

24 ialing

03-10 3,000 ror

THA-E; 12 ieswon Tintake air temperature 20°C (68°F)
THWHE: 01-05 Coolant temperature 80°CIT76°F)
STARE: e12 Ignition switch ST position

Ne a07Et a4 Ignition switch ON

IGE 07-10 ranking oiling
180, cag ignition switeh ON
180,78 ca ‘After engine off 2-3 secs.

10-13 Ignition switch ON
+8-EGR

o Engine start and warm up Oxygen sensor

° ‘Shift position P oF N range (for A/F)

10-14 Ionition S/W Except Por N range (for A/T)

Nic, ° on Clutch pedal
io-14 Clutch pedal

ot ranking

Te. «6 Ignition SW (Check connector T; and Ey not short

‘ ° ON ‘Check connector T and E; short
“6 Ignition switch ON (Warning ight Hahtsuone, 9 Fight Fights up)
° Engine start (Warning light goes out)

10-13 fon ‘AIC switch ONnice Taniton St 1 sith O
a on AIC snitch OFF

ve-E, O65 Engine start (Throttle valve open!
o ition wiwe, cE itch ON

10-13 Engine stort

23 ‘Coolant temperature Loss than 36°C (95°F)
Ignition SAW . 7

Te0-£, ° on Coolant temperature _35-60°C (95-140"F)

Coolant temperature More than 70°C (158°F|



SERVICE SPECIFICATIONS — EFI System

Specifications (Cont'd)

Terminals Resiance (2) ‘Condition
= 

“Throste valve opento -e, 0-100 Throttle valve fully cowed
3,300 10,000 Throttle vale fly openedVTA~e;

200 — 800 “Throttle valve uly closed

: 3000 — 7,000 Disconnect air lw meter connectorve~e,
700 400 Disconneet trae postin sensor connectorVe 70 = 400 Weaning plate fly closed

* 20 ~ 1,000 Measuring plate fully open
‘THA—E;, 2,000 — 3,000 Intake air temperature 20°C (68°F)

6260) =2 140 ~ 180Ne GO) =
TSG, 18, ~ 

-IScs,18cy_~ *8 10780

Torque Specifications

7 ightned ieem ie co
Fuel tank andi

Fuel tank band x Fuel tank bracket 20 16 2



A-10_ SERVICE SPECIFICATIONS — Cooling System, Lubrication System, Ignition System

COOLING SYSTEM

Radiator Relief valve opening pressure STD 0.75 — 1.05 kg/em? 10.7 14.9 psi 74— 103kP—
Limit 06 kg/em? 5 psi 59kPa

Thermostat | Valve opening temperature

Start to open at 86 - 90°C. 187 - 194°F
Fully opens at 100" 21°F

Valve opening travel at 100°C (212°F) 8mm 0.31 in

LUBRICATION SYSTEM

Ne-GO

Oil pressure a tale speed More than O3 KglomTM (4.3 ps 29 Pal
33,000 «pm 25-S.0kg/em? —36-71psi 245 —490KPa

Oil pump | Body clearance S70 0.03 = 0.06 mm (0.0012 ~ 0.0024 in

Limit 0.2mm 0.008 in.

Side clearance STO 0.03 - 0.08 mm 0.0012 — 0.0036 in,

Limit 0.15 mm 0.0059 in
Gear backlash sto 0.5 ~ 06 mm 0.020 ~ 0.024 in.

Limit — | 0.9mm 0.038 in.

Drive shatt diameter sto 14.00-1401mm 05512-08516 in.

Limit 139mm 0.547 in,
Relief valve operating pressure 44—50kglem? —63-71pi 431 490K"

IGNITION SYSTEM

Tati timing TIM in range 10° BTDG @ (Check connector T and Ey short)
Spark plug | Type ND PIR

Nok BPR SE PII
cap Limit 14 mm 0.085 in.

Resistance Limit Less than 25K per cord
Primary col eesistance 04-052

Secondary col resistance 85-1150

Distributor | Pickup col resistance 6-6] 0-109



SERVICE SPECIFICATIONS — Starting System, Charging System AN

STARTING SYSTEM

‘Starter Fated voltage and output power TRV, 1a ew
[NotJoad characteristic ‘Ampere | Less than 90.

‘pm More than 3,500 rpm at 11.5 V

Brush Length st 155mm 0.610 in,

Limit 10mm 0.39 in,
Commutator Outerdiameter STO 30 mm 1.180,

Limit 29 mm 1.140,
Undercut depth STD 0.6mm 0.024 in

Limit 02mm 0.008 in,
Circle runout Limit 0.05 mm 0.0020 in.

‘Spring installed load sto 1785-24185 _39-53lb _18-24N

CHARGING SYSTEM

‘Battery specific gravity when fully charged at 20°C (68°F) 1.25127

Drive belt tension

w/Borroughs drive belt tension gauge No. BT-33.73F

New belt 170 101
Used bett 135+ 201

‘Alternator ated output Vv 6A
Rotor coil resistance Less than 32
Brush exposed length sto 10.5 mm 0.413 in,

Limit 45mm 0.177 i,

‘Alternator

regulator (IC) Regulating voltage 135 ~ 15.1 V (28°C or 77°F)



SERVICE SPECIFICATIONS — Clutch

CLUTCH
Specifications

Pedal height (from asphalt sheet) 154 — 164 mm 6.06 — 6.46 in.

uth rod play at pedal top 1-Smm 0.04 - 0.20 in,

Pedal freeplay 515mm 0.20 ~ 059 in

Release fork end play Non adjustable type

Disc rivet head depth Limit 0.3mm 0.012 in,
Dise runout Limit 0.8 mm 0.031 in

Diaphragm spring out of alignment Limit 0.5 mm 0.020 in,
Diaphragm spring finger wear Depth Limit 0.6 mm 0.024 in,

Width Limit 5.0mm 0.197 in,

Flywheel runout Lire 0.2 mm 0.008 in,

Torque Specifications

Part tightened koem feb Nem
Clutch cover x Flywheel 185 13 8
Release fork support x Clutch housing 400 2 39
Pressure plate x Clutch cover 250 18 cy

Master cylinder set bott 280 18 cy
Reservoir sot bolt 250 18 cy
(Clutch tube union nut 185 " 5
Flexible hose 236 ” 23

Clutch pedal setting nut 425 3 2



SERVICE SPECIFICATIONS — Manual Transmission

MANUAL TRANSMISSION
Specifications

Manvat Output hak
transmission 2nd gear journal diameter Limit 42.85 mm 1.6870 in.

(weet ‘3rd gear journal diameter Limit 37.80 mm 1.4882 in,
Flange thickness Limit 5.60 mm 02208 in,
unout Limit 0.06 mm 0.0026 in.

1st gear inner race flange thickness 470 mm 0.1850 in,

1 gear inner race outer diameter Limit 42.85 mm 16870 in,

Counter gear

Center bearing journal outer diameter

Limit 29.90 mm Laman,
5th gear journal outer diameter Limit 26.85 mm 1.0871 in

Gear trust clearance

18,2nd & 3rd STD. 0.10-0.25 mm 0.0039 ~ 0.0088 in,
Limit 0.30 mm 09118 in,

Courter Sth STD 0.10 -0.81 mm 0.0039 - 00161 in

Limit 0.46 man 0.0181 in.
Gear oilclerance 15 & 2nd STO. 0.009 - 0,060 mm 0.0004 ~ 0.0024 in

Limit 0.15 mm 0.0059 in
3rd sto 0.060-0.103mm 0.0024 - 0.0041 in

Limit 0.20 mm

Counter Sth STO 0.009 - 0.062 mm

Limit 0.15 mm

Shift fork to hub sleeve clearance Limit 1.0 mm

Synchronizer ring to gear clearance STD 7 = 17 mm 0.028 ~ 0.067 in,

Limit 05 mm 0.020 in,
Input shaft snap ring thickness

Mark

1 2.08 - 2.10 mm (0.0807 — 0.0827 i
2 2.10~ 2.15 mm 0.0827 — 0.0846 in,
3 2.15 ~ 2.20 mm 0.0846 — 0.0866 in,

4 220-228 mm 0.0866 — 0.0886 in,

5 225 - 2:30 mm 0.0886 — 0.0908 in,
" 2.30 ~ 2.35 mm 0.0906 - 0.0925 in,
2 235 - 2.40. mm 0.0028 — 0.0045 in



Als SERVICE SPECIFICATIONS — Manual Transmission

Specifications (Cont'd)

‘Manual ‘Output shaft snap ring thickness
transmission Front Mark
(wse)

> 1.80 ~ 1.85 mm 0.0709 - 0.0728 in.

u 1.88 — 1.91 mm 0.0732 ~ 0.0782 in.

2 1.92 ~ 1.97 mm 0.0756 ~ 0.0776 in.
13 1.98 - 2.03 mm 0.0780 ~ 0.0739 in.
4 2,04 — 2.09 mm 0.0803 ~ 0.0823

16 2.10 - 2.15 mm 0.0827 ~ 0.0846 in.

Rear Mark
8 231 ~2.36 mm 0.0909 — 0.0929 in.

9 2.37 - 2.42. mm 0.0933 ~ 0.0953 in,

10 243 2.48 mm 0.0957 ~ 0.0976 in.

" 2.49 - 2.54 mm (0.0980 ~ 0.1000 in
2 2.85 ~ 2.60 mm 0.1004 — 0.1024 in,
13 2.61 ~ 2.66 mm 0.1028 ~ 0.1047 in.
4 2.68 - 2.73 mm 0.1085 ~ 0.1075 in.
15 2.74 -2.79 mm 0.1079 ~ 0.1098 i.

Reverse gear Mark
5 2.25 ~2.30.mm 0.0886 — 0.0906 in.
" 2.30 - 2.35 mm 0.0906 — 0.0925 in.

12 2.35 — 2.40.mm 0.0925 ~ 0.0945 in.
13 2.40 — 2.45 mm 0.0945 ~ 0.0965 in.
4 2.45 — 2.50mm 0.0965 ~ 0.0984 in,
18 2.50 ~ 2.55 mm 0.0984 ~ 0.1004 in.
16 2.55 — 2.60.mm, 0.1004 ~ 0.1024 in,
” 2.61 ~ 2.66 mm (0.1028 - 0.1047 in.

18 2.67 — 2.72 mm (0.1051 — 0.1071 in.

19 2.73 2.78 mm 0.1075 — 0.1084 in.

20 2.79 2.84 mm 0.1098 — 0.1118 in.
a 2.85 ~ 2.90 mm 0.1122 ~ 0.1142 in.
2 2.91 — 2.96 mm 0.1146 — 0.1165 in.
23 2.97 3.02 mm 0.1169 ~ 0.1189 in,



SERVICE SPECIFICATIONS — Manual Transmission

Specifications (Cont'd)

owser 1 2.05 ~ 2.10 mm 0.0807 ~ 0.0827 in.
2 2.10 2.1 mm 0.0827 ~ 0.0848 in
3 2.15 ~ 2.20 am 0.0848 ~ 0.0868 in
4 2.20~ 2.26 mm 00068 ~ 0.0886 in
5 2.25 = 2.30 mm 0.0896 ~ 0.0908 in
6 2:30 ~ 2.36 mm 00906 ~ 0.0825 in
7 2:35 ~ 2.40 mm 0.0826 ~ 0.0845 in

Rese Mark

1 1.90 ~ 1.95 mm 0.0748 - 0.0768 in,
2 1.96 - 2.01 mm 00772 - 0.0791 in.

3 202-207 mm 0.0795 ~ 00818 in.

4 2.08 2.12 mm 0.0819 - 0.0839 in.
5 2.14 2.18 mm 0.0849 ~ 0.0862 in
6 2.20- 2.25 mm 00066 0.0886 in
? 2.26 = 2.31 mm 6.0890 ~ 0.0909 in,

No. Scluteh hub Mark

2 2.06 = 2.11 mm 0.0811 ~ 0.0831 in
3 2:12= 2.17 mm 0.0836 ~ 0.085 in.
4 | 218-223 mm 0.0858 — 0.0878 in.
5 2.24 ~ 2.29 mm 0.0882 0.0902 n

Torque Specifications

Manval Part tightened kgm fet Nem
0168) | Shite fork set bot 126 ° 2

Straight sere plug 250 8 25
later shaft stopper bolt 250 8 25

Revers retriet pin 250 8 25
Front bearing retainer set bolt 250 8 25
Extension housing x Intermediate plate 378 2 ar
Restit pin a0 20 40

Shift lever housing x Shit and sect ever 400 2 29
Shift lever eétainer x Extension housing 185 8 8

Drain an filler plugs 410 30 40
Back-up fight switch 410 30 40

Clutch housing x Transmision ease 378 2 37



ATG SERVICE SPECIFICATIONS — Automatic Transmission

AUTOMATIC TRANSMISSION
Specifications

Line resure (whee locked

Engine idling Drange 3.7—4.1 kg/em? 53-58 psi 363-402 kPa]
Rerange 5.1-5.7 kg/cm? = 73-81 psi 500 — 559 kPa]

at stall Orange 10.6 ~ 13.0 kg/em* 151-185 psi 1,040 ~ 1,275 kPa|
(Throttle valve fully opened) R range 14.3 - 19.0 ka/em? 203-270 psi 1,402 ~ 1,863 kPa

Engine stl revolution 2,100 150 0m

Time ag Nrange > Orange Less than 1.2 seconds

Nrange + Range Less than 1.5 seconds

Engin iting speed (A/C OFF) Nrange 680m

Throttle able agjustment

Throttle valve fully opened Between boot end face and inner eabe stopper

0-1 mm 0-004 in

Torque converter insta

plate runout Lie 020mm 0.0079 in

Shift point 1 Fully closed = ih
schedule
tev toh) 2 foo-si] 00-3 | 3-2 | 21

82 26-20) | 90-100 | 02-06 | azarwon | oan List| eco | gee | ceo
Prange ‘52-87 28-32) | 146-185 | 101-109 | 42-47rem | ae [¢s=z0) ican | Geom

wonw | «7-82 toate] «07

renee PwR | (29-32) — 7 (63-68) | (26-29)
om si-86

teense | ewe - - - - > ~ ~ | e208

Leek up point Throttle valve opening 5% ki

schedule ‘Lock-up ON Lockup OFF
nym (mor) 2nd 3rd) 00 2nd 3rdt*) oD

Drange | Norm |_| sa-sa | so-so | | «asa | ease

Pw (33-36) | (39-30) (20-38) | (60-34)
N2range vi a - - | - -

tere | im | = |e - - | - -

(+) 00 Switch OFF



SERVICE SPECIFICATIONS — Automatic Transmission AW

Specifications (Cont'd)

Wake oa Free length Croat | esi, | Wie diameter Color

mo tin Lower valve body
Lockup relay valve | 32.60 (1.2836) | 1.30 0.4449) | 85 | 1.00 (0.0304) | Green

Pressure relief wave | 32.14 (1.2654) | 13.14(05173) | 9 | 2.030.079) | None

Primary requator valve | $8.30 (2.2168) | 17.20 (0.6772) | 13 | 1.80(0.0709) | Blue

Low east moduler | 42.38 (1.6673) | 10.00(0:3997) | 15 | 08400331) | None

Intermediate modulator | 36,43 (1.3949) | 10.00 (0.3937) | 14 | 0.89 (0.0350)
valve

Oil cooler by-pass valve | 33.32 (1.3118) | 13.82 (0.8441) | 7 | 1.32(0.0520) | Yellow

Upper rear valve body

12 shift valve 29.15 (1.1476) | 8.90 (0.3604) | 10.0 | 0.90 (00354) | Blue

23 shift valve 29,15 (1.1476) | 8,90 (0.3604) | 10.0 | 0.90 (00354) | Blue
2:4 shift valve 29.15 (1.1476) | 8.90(0.3504) | 10.0 | 0.90(0.0364) | Biue

@ clutch sequence | 37.55 (1.4783) | 10.00 (0.9937) | 14.5 | 1.17(0.0461) | None

Throttle valve 1926 (0.7575) | 8.58 (0.3378) | 8 | 0.71 (0.0280) | None

Dowa shift plug 39.86 (1.8671) | 10,90(0.421) | 9.4 | 1.20(0.0472) | Green
71.27 (2.8089) | 17.43 (0.6862) | 15 | 1.93(0.0760) | __ Green

23.00 (0.90855) | 6.85 (0.2697) | 10.5 | 0.6510.0256) | Green

‘Giutch piston | Free length TEA mm

return soring | coil outer diameter 80mm
(C0, C,.C3)

No.of coils 55

‘Clutch and brake | Free length Tea mm DaRE In,

piston retn | coi outer diameter 80mm 0.318 in,
soring

(Bo, By, Bz, By) | NO- oF col ®
‘Oirpump ‘Side clearance 30 TO2= 00 mm “TOE = WHHL.

Limit 0.41 mm 0.004 in,

Body clearance STD 0.07-0.15mm 0.0028 - 0.0089 in,
Limit 0.3mm 0.012 in.
st 0.1101 0.0043 ~ 0.0055 in.

Limit 0.3 mm 0.012 in.
‘Glutch piston | Front eluteh (Cs) 140-224 mm 0.0561 ~ 0.0882 in.

stroke fear clutch (C2) 0.90-1.75mm 0.0364 ~ 0.0689 in
OD direct clutch (Co) 1.77-258mm 0.0697 -0.1016 in,

Brake piston | No. T brake (8) (080—1.73mm 0.0315 ~ 0.0681 in,

stroke No, 2 brake (83) 1.01 225mm 0.0388 0.0886 in.
Broke piston | No. 3 brake (Bs) 061— 264mm 0.0240 — 0.1030 in
clearance (0D brake (85) 040 ~ 1.38 mm 0.0187 — 0.0548 in,



A18 SERVICE SPECIFICATIONS — Automatic Transmission

Specifications (Cont'd)

‘ecamlator Taroater We,Free len i diameter oorpiston spring ‘erath diameter coils | Wire diameter ce
mmm (in) a CI

° Lower | 35.13 (1.3831) | 16.16 (0.6362) | 6 | 1.30 (0.0512) Red
| can | UPRer | 4286 1.7150) | 14.30 05880) | 948 | 180100700 | Bie

2 Lower | 32.73 (1.2886) | 14,80 (0.5827) | 8.23 | 1.30 (0.0512) Green
G_| Rear 64.68 (2.5465) | 17.50 (0.6800) | 225 | 2.0010.0787) | None

Bushing Bushing name Length Finihed bore ore time
sm tin) From 1745 2501 - 21597 21877

stator support (0.8870) (0.8405 ~ 0.6475) (0.2495)

‘or suppor ‘Rear 17.45 23.025 — 23.051 23.107
(0.6870) (0.9085 ~ 0.9075) 10.9095)

Ou pump boa 1346 38113 = 36.198 3.108
pump Body (0.5299) (1.5005 ~ 1.5015) (1.5035)

Op angar [Front 970 23.082 ~ 23.068 23.138
een ‘& Rear (0.3819) (0.9080 — 0.9090) (0.9109)

9.00 T1200= 14.227 Tai
00 input shaft (0.3543) (0.4409 — 0.4418) (0.4437)

oun Front 1350 21801 21827 R77gear & Rear (0.5315) (0.8465 — 0.8475) (0.8495)
con 5.08 35.386 — 26471 6.46%ter support (2.5858) (1.4225 ~ 1.4995) (1.4385)
7 13.46 W119 38.198 38.188

ransmission case (0.5299) (1.5005 — 1.5015) (1.5035)
970 78.001 - 18026 18076

Output snare (0.3819) (0.7087 — 0.7097) (0.7117)
Exenion howting 2978 38.010 ~ 38.035 3.085

an) (1.4965 — 1.4974) (1.4998)

‘Ouipur shat | Thrust play 03-0. mm

Oilpume
input shaft Thrust play 0.3-0.9mm
Drive plate | Runout Timi ‘ese than 030 mm (00079 in)

Tera | runout Limit Les than 020m (00118 in)



SERVICE SPECIFICATIONS ~ Automatic Transmission, Propeller Shaft A19

Torque Specifications

Part tightened ken ‘eb Nem

Engine x Transmission 350 a7 3

Teansvsion housing 12mm 580 2 87

10mm 46 25 a

Extension housing 245 ES 4
Engine rear support member 425 a1 2

Orive plate 650 ” os

Torque converter 200 20 2
it pum 28 16 21

Center support 260 19 25

Upper valve body x Lower valve body 55 Bind 54

Valve body 100 7 10
i strainer 5 8 inctd 54

11 pan 6 28 int 4a

11 pump cover bolt 5 65 into 14

Cooler pipe union nut 250 25 Ey
Testing pio 75 65 into Pa

Parking lock paw bracket 75 65 insib 7

PROPELLER SHAFT
Specifications

Shaft runout Limit 0.8 mm 0.031 in

Spider axial ply mm

Torque Specifications

Part tightened ian rs rey
Intermediate shaft x Genter bearing x Joint flange

1st 1,850 138 181
2nd Looten nut
rd 700 81 C)

Center bearing lange x Universal joint flange yoke 430 a 2

Univeral joint lange yoke x Companion flange 420 a 2

Conter beating bracket x Body 410 20 40



A-20 SERVICE SPECIFICATIONS — Front Axle and Suspension
FRONT AXLE AND SUSPENSION
Specifications

(ola tire inflation pressure 1.9 kg/em? 27 es 186 kPa

NOTE: For continuous high-speed driving in excess of 120 km/h (76 mph, inflate the tires to
(0.3 kg/em* (4.3 psi, 29 kPa) higher than the recommended cold tre inflation pressure,

Front wheel alignment Inspection STD Adjustment STD

Toein 342mm (01220.08in) | 3t1mm (0.124004in)
Camber 50" 45"

Leferight error 30"

Steering axis inctination 10°10" £45"

Leftright 30"
caster #102 48" 4°10" 30°

Leferight error 30" 20"
Side slip {Less than 3.0 mm/m (0.118 in /3.3 #0)
Wheel angle Inside wheel 37°35" 22°

Outside wheet 30°45" (Reference)
Disc wheel lateral runout Max. Limit. 1.0mm 0.039 in,

‘Wheel bearing preload (turning load at hub in
Addition to rotation friction force ofthe oil seal) 0-1,0509 0-231 0-10N

Hub axial play Max. limit 0.05 mm 0.0020 in.

Ball joint vertical play Max. limit 25mm 0.088 in.

Torque Specifications

Part tightened kgom feb Nm

‘Shock absorber piston rod_x Suspension support 475 34 47
Shock absorber shell x Ring nut 1,250 90 123Lower arm x Suspension member 1,100 20 108Lower ball joint x Steering knuckle arm ‘800 58 78‘Strut bar x Strut bar bracket 1,050 6 103Steering knuckle arm x Tie rod 600 2 59

‘Strut bar x Lower arm 670 8 66‘Strut bar bracket x Body 475 34 47‘Stabilizer bar x Lower arm 180 13 18‘Stabilizer bar bracket x Strut bar bracket 130 9 13‘Suspension support x Fender apron 375 2 7‘Shock absorber x Knuckle-arm 1,000 2 98Suspension member x Body 1,100 80 108Wheel nut x Front wheel hub 1,050 78 103
Disc brake assembly x Shock absorber 930 a7 1



SERVICE SPECIFICATIONS — Rear Axle and Suspension A2i

REAR AXLE AND SUSPENSION
Specifications

Rear axle shaft | Oil seal drive in depth Inner 31mm 122i
Outer mm 0.24 in,

Flange runout Max, limit 0.1mm 0,004 in,

Rear axle shaft bearing pretoad ‘Add oil seal rotation resistance

at Starting 1-4 kgem

(0.9 - 35 in-tb,0.1 - 0.4. Nm)

Rear drive shaft | Inboard joint pack in grease

(IRS type) Race 609 0.131
Boot 609 0.1315

‘Outboard joint pack in grease

Race 609 0.43 1b

Boot 09 0.13 1b
Installed length (between flange and flange) 416.5 — 419.5 mm 16.398 ~ 16.516 in,

Differential Drive pinion bearing preload at Starting
New bearing

Reused bearing

Total preload at Starting

rive pinion to ring gear backlash

Pinion gear to side gear backlash

Ring gear runout Limit

Companion flange runout

Lien Radial
Lateral

Ring gear installing temperature

Drive pinion ol seal drive in depth

‘Side gear ol seal drive in depth

Side gear shaft runout Max. limit
Drive pinion adjusting plate washer thickness

12 19 kgem
(10.4 = 16.5 instb, 1.2 ~ 1.9 Nem)
6~ 10kgem
(62-87 in-tb, 0.6 ~ 1.0.N-m)
‘Add drive pinion bearing preload

4~6kgem

(35 ~5.2 in-1b, 0.4 —0.6 Nem)
0.13-0.18 mm

(0.06 - 0.20 mm

0.07 mm

0.10.

0.10 mm
90 110°C
1.5 mm

Flash the carrer end surface

0.2mm

2232.25 mm

226 -2.28 mm

2.29 = 2.31 mm

2.32 - 2.34 mm

2.38 - 2.37 mm

2.38 ~ 2.40 mm

2.41 —2.43 mm

2.44 — 2.46 mm

2.47 = 2.49 mm

2.50 ~ 2.52 mm

2.53 ~ 2.55 mm

2.56 ~ 2.58 mm

2.59 ~2.61 mm

2.62 — 2.64 mm

2.65 - 2.67 mm

2.68 ~ 2.70 mm,

2.71-2.73mm

(0.0051 — 0.0071 in,

0.0020 — 0.0079 in.

0.0028 in,

0.0039 in,

0.0039 in

194 — 230°F
0.06 in,

0,008 in,

0.0878 ~ 0.08886 in.

(0.0890 ~ 0.0898 in.

0.0902 ~ 0.0909 in.

0.0913 - 0.0921 in.

0.0925 — 0.0933 in.

0.0937 ~ 0.0946 in.

0.0949 ~ 0.0987 in.

0.0961 — 0.0969 in.

0.0972 - 0.0980 in.

0.0984 — 0.0992 in.

0.0996 — 0.1004 in.

0.1008 — 0.1016 in.

0.1020 ~ 0.1028 in.

0.1031 — 0.1039 in

0.1043 ~ 0.1081 in,

(0.1055 ~ 0.1063 in,

0.1067 — 0.1075 in.



A2z SERVICE SPECIFICATIONS — Rear Axle and Suspension

Specifications (Cont'd)

Differentia) | Side gear trust washer thickness 0.96 = 1.04 min 00878 — 00808 in
(con) 1.08 = 1.14 mm 0.0817 - 0.0449 n.

1.18 —1.24 mm 0.0457 ~ 0.0488 in
1.26 1.34 im 0.0896 - 0.0528 in

Side bearing adjusting plate thickness 287-259 0.1012 - 0.1020 in260 262mm 0.1026 - 0.1031 in.
2.69 ~ 2.65 mm 0.1096 ~ 0.1089 in.
2.66 ~ 268 mm 0.1047 ~ 0.1056 in.
269-271 mm 0.1058 0.1087 in

2.72 = 2.74 mm 0.1071 ~0.1078in.
2752.7 mm 0.1083 ~ 0.1091 in
2.78 ~ 2.80 mm 0.1096 ~ 0.1102 in2.81 — 289mm 0.1108 0.1114 in
2.84 2.86 mm 0.1118 0.1126 in
2.87 - 289mm 0.1130 ~ 0.1138 in
2.90 ~ 292 mm 0.1142 - 0.1150 in
2.99 2.95 mm 0.1164 ~ 0.1161 in
2.96 ~ 2.98 mm 0.1165 ~ 0.1173 in
2.99 3.01 mm 0.1177 ~ 0.1185 in

3.02 ~ 3,08 mm 0.1189 0.1197 in
3.05 ~ 2.07 mm 0.1201 ~0.1200in
3.08 3.10 mm 0.1213 0.1220 in.
3.11= 3.18 mm 0.1224 0.12320.
3.14 = 3.16 mm 0.1236 ~ 0.1244 in
3:17-3:19 mm 0.1248 - 0.1256 in.
3.20~3.22 mm 0.1260 ~ 0.1268 in.
3.23- 3.25 mm 0.1272 0.1280 in

Cold tire Inflation pressure kg/em? (psi, kPa)

pressure Front Rear
225/60 HR 14 1.9 (27, 188) 1.9.27, 186)

Rear whee! alignment Inspection STO ‘Austnent S70

Town (022 mm (02 0.08in) #1 mm (02 0.04in)
Camber =10' 845" =o 39

Leteciant error 20 20



SERVICE SPECIFICATIONS — Rear Axle and Suspension A-23

Torque Specifications

Parthia eon i cs

Chest preted reste ox! 2200 i 198
Dive shot’ | Drive stax Rear ante 700 aed

Drive shaft x Differential 700 51 69 |
| Dieenior | Propater shat x Companion ange “oH @Cane over 20 18 2

retghton thet 120Kgem (OAC) tek | 1.100 0 108
Tani ate time ut te pets

Ring rx Diteretl eve oes n ”Side bering cap seo os ”Diteremial care x Support aso a a
Carrier support x Member a0 si &

Supanion) Shock absorber x Body 280 rn %Shock absorber x Suspension am ms 7 2”
Stile ink Sugeno se 100 3 8Suber ond Subir 310 2 x”

Stabila bar brackets Member 135 3 8

Suspension am xMember tne 133% 6 130

owie =| 138 a5 nis
| _ Differential support member x Body 1,200 a 18



A246 SERVICE SPECIFICATIONS — Brake System

BRAKE SYSTEM
Specifications

Brake Pedal height (from asphalt sheet) 184 — 164mm 16.06 - 6.46.
play 3-6mm 0:12 -0.24n.

re distance at 60 kg (110.2 I, 490.N)| More than 75 mm (2.98 in)

‘Brake booster | Booster pushrod to piston clearance

at dtingvacuum | 0.1 0.5mm 10.004 - 0.020 in,

{at No vacuum 0.60-0.65mm 0.0236 0.0256 in.

w/ SST Omm in,
Front brake Dise thickness ‘stD 20 mm 078

Limit 191mm 0.78 in

Dise runout Limit 015mm 0.0059 in,

Pad thickness st 105 mm 0.4130,

Limit 3.0mm 0.18 in.

Rear brake Dise thickness STO 18mm O71 in
Limit 17mm 0.67 in

Dise runout Limit 0.18 mm 0.0089 in.
Pad thickness st 105 mm 0.413 in.

Limit 3.0mm 0.118 in.
ear drum inner diameter STO 167 mm 657 in.

ti 168 mm 6.61 in
Lining thickness sto 20mm 0.079 in.

Limit 1.0mm 0.039 in.
Lever travel at 20a (44.1 1b, 196N) | 5 ——Belicks

Clearance between rear shoe and lever 0-035 mm 0-00138 in,



SERVICE SPECIFICATIONS — Brake System A2S

Torque Specifications

Part tightened kom tel Nm
Brake booster clevs lock nut 250 18 25
Brake booster x Pedal bracket 130 ° 13
Master cylinder x Brake booster 130 ° cy
Reservoir sat bolt x Master cylinder 250 18 ea
Outlet plug x Master cylinder 460 33 “a

Piston stopper bolt x Master cylinder 100 7 10
P&B valve x Spring Support 90 7B inet 88
Front dite brake caliper x Knuckle 925 o a
Front disc brake dust cover x Knuckle 185 13 18
Front disc brake cylinder installation bolt 200 4 20
Flexible hose 236 7 23

Brake tube fare nut 155, n 16
Bleeder plug Front 85 7A ine 33

Rear 6 74 inet a3
Front dise x Front axle hub 650 a 64
Parking brake lever x Floor 130 be
Parking brake No, 1 cable lock nut 55 48 int
Parking brake cable clamp x Side member or cable 55 48 54
Rear dsc brake caliper x Rear suspension arm 475 34 “a
Rear dsc brake cylinder installation bolt 200 “ 20

Fear suspension arm x Parking brake backing plate 185 13 8

Rear suspension arm x brake backing plate aso 108 ie
anchor pin



A26 SERVICE SPECIFICATIONS —~ Steering

‘STEERING
‘Specifications

‘Steering ‘Steering wheel freeplay Tint 30mm 118i.
Steering rack runout Limit 0.3 mm 0.012 in,

Power steering | Maximum rise of ol level Smom 020in.
Oil pressure at Idle speed More than 65 kg/em? (924 psi, 6,374 kPa}
Variation in vane pump discharge pressure ‘Less than 5 kg/em? (71 psi, 490 kPa)

(at 1,000 rpm and 3,000 rpm)

Drive belt tension New belt 125 £26 1b

Used belt 80+ 2010
‘Steering effort at Steering wheel | Less than 4 kg (8.8 Ib, SON)
Vane plate Length STD 18,00 mm 0.5906 in,

Limit 1497 mm 0.5894 in,
Height STO. 82mm 0.323 in

Limit 7.8 mm 0.307 in,
Thickness STO 1.8 mm 0.071 in,

Limit 1.7 mm 0.067 in

‘Vane plate to vane plate groove clearance

Limit 0.06 mm 0.0028 in,
sto 0.010 0.030mm 0.0004 ~ 0.0012 in,

Limit 0.07 mm 0.0028 in.
Flow control valve spring length STD 50.0 mm 1.969 in

Limit 47.0 mm 1.860 in,
Pump rotating torque Less than 2.8 kg-em (2.4 in-lb, 03 Nim)
‘Steering rack runout Limit 0.3mm 0.012 in.
Control valve shaft preload at Turning 45—65kgem

(3.95.6 in-lb, 0.4 — 0.6 N-m)
Total preload at Turning 9-12 kgem

(7.8 — 10.4 in-tb, 0.9 — 1.2 Nem)

Vane lonath Rotor and cam
mark

None 14.996 - 14.998 mm 0.5904 — 0.5905
1 14.994 — 14.996 mm 0.5903 — 0,5904 in.
2 14,992 - 14.994 mm 0.5902 ~ 0.5903 in,
3 14.990 14.992 mm 0.59016 — 0.59024in|
4 14.988 ~ 14.990mm 0.5901 - 0.6902 in,

Tilt steering Collar No. 1 outer diameter 17.989 ~ 17.996 mm 0.7082 — 0.7086 in.

17,996 ~ 18.003 mm 0,7085 ~ 0.7088 in,
18.003 - 18.010mm 0.7088 — 0.7091 in,
18.010 ~ 18.017 mm 0.7091 — 0.7093 in

18.017 ~ 18.024 mm 0.7093 ~ 0.7096 in,



SERVICE SPECIFICATIONS — Steering

Specifications (Cont'd)

Titsteeri"g | Collar No.2 outer ciometer 17.982 — 18.000 mm 0.7080 — 0.7087 in.
Conia 18.000 — 18.018 mm

Tit steering support shim thickness 02mm

05 mm

08mm

14mm

1.8mm

Torque Specifications

Steering Par tightened kom feb wm
‘main shaft ‘Steering wheel x Steering main shaft 380 28 34

Column tube x Column hole cover 130 9 8
Column bracket x Instrument panel 250 18 2
Intermediate shat x Steering worm shaft 350 25 4

Power steering | Rack housing x Cylinder housing 185 13 18

Cylinder end stopper nut x Cylinder housing 1750 127 17
Steering rack end x Steering rack 1050 78 103
Control valve housing x Rack housing 185 13 18

Pinion bearing aust screw lock nut

x Rack housi 700 st 6
Rack guide spring cap lock nut x Rack

housing 700 51 e
Return pressure right and lft tube union 300 2 2

sure line x Rack housing 390 2 38
Rack housing bracket x Body 70 56 %

Front housing x Rear housing a8 4 a7

Union x Rear housing 700 51 cy
PS pump x Bracket 375 2 37

Press 450 3 “4
Pump pulley x Rotor shaft 445 2 4
Tie rod end x Stering rack end 178 3 7

Knuckle arm x Tie rod 600 2 50
Tiesteering | Tit steering pawl set bot 105 13 18

Tit tever retainer 188 3 18
‘Support x Column bracket 198 13 18
Support stopper bolt 100 7 10
‘Upper bracket x Tilt steering support 15 Sin = 74

Support ceinforeement x. Tilt steering support 8 Sin = 74

‘Column bracket x Column tube 185 13 18
Main shaft x Intermediate shaft 250 18 2



Az SERVICE SPECIFICATIONS — Body

BODY
Torque Specifications

Part tightened kgom feb Nm
Front seat

Seat back x Seat adjuster 378 a 7
Seat back x Seat truck 130 9 13

Seat cushion x Seat adjuster 185 13 18

Seat cushion x Seat truck 185 13 18

Seat adjuster x Body 375 2 37

Roar seat

Seat back center hinge x Body 80 69 int 78
Seat belt (Front)

ELR x Body Upper side 55 4B inctb 49
Lower side 440 2 43

Belt shoulder anchor x Body 440 2 43
(Outer belt lower anchor x Body 440 2 43
Inner belt anchor x Body Front side 198 4 19

Rear side 440 2 43
‘Seat belt (Rear)

ALR x Body 440 2 43
Belt anchor x Body 440 32 43



A290

LUBRICANT

Capaciteem a Clasification
Unes[ USats | _imp.ae

‘API rade SF oF SF/CC,
57 60 5.0 | multigrade viscosity oi

Drain andrei

Wii filter change 5a 54 45
wlo Oi filter change 48 49 4a

‘Muna transmission oi APIGL4orGLSWs8 24 25 2.1__| SAE 750-90 0ra0w-90
‘Automatic wansmission uid ‘ATE DEXRON®

Dry fit 65 69 57
Drain and refit 24 25 2a

Differential i ‘API GL hypold gear ol
W/LSD Use LSD oil onlyIRS type 12 13 11 | Above =18°C (0"F)

SAE 90

Below —18°C 0°F)
SAE 80W-00 or 80W

Power steering fluid ‘ATF DEXRON® or DEXRON® IPump 350¢eTotal 800 oe 488euin,
Bal joint grease Molybdenum disulphie lithium base,

NLGI No. 1 or No. 2
Wheel bearing grease

Lithium bese multipurpore, NLGI No, 2

SAE J1703, DOT 3
‘Antifeeze ‘Anti-rust type ethylene glycol base

coolant
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Bz STANDARD BOLT TORQUE SPECIFICATIONS

STANDARD BOLT TORQUE SPECIFICATIONS.
HOW TO DETERMINE BOLT STRENGTH
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STANDARD BOLT TORQUE SPECIFICATIONS

SPECIFIED TORQUE FOR STANDARD BOLTS
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SST_AND SSM — SST (Special Service Tools)

SST (SPECIAL SERVICE TOOLS) (Cont'd)
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c4 SST_ANDsSSMPS"SST (Special Service Tools)

SST (SPECIAL SERVICE TOOLS) (Cont'd)
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SST AND SSM — SST (Special Service Tools) cS

SST (SPECIAL SERVICE TOOLS) (Cont'd)
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ce ‘SST_ANDISSM — SST (Special Service Tools)

SST (SPECIAL SERVICE TOOLS) (Cont'd)
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SST_AND SSM — SST (Special Service Tools)

SST (SPECIAL SERVICE TOOLS) (Cont'd)

c7

Part No.

s
t

cH cL
.

MT
.

A
T

PR FA RA BR SR BE

oossz 2am | (Semonnen Fen
Famover & Repace

suo | earns)
oats

{09608-040300 | Bearing Cone )
=)

(0608-05010) | pian)

{9608-06040 | mesiace)

Pion Bearing

Front Hub Outer &
Steeing Worm

Bowring Repacer /

09608-08020) ence)

(nc08-o6090|

(FrontHb Ove(ose0e-6100 | Fonsra OM" )



ce SST_AND SSM — SST (Special Service Tools)

SST (SPECIAL SERVICE TOOLS) (Cont'd)

Section T
Ciasifcation
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SST _AND SSM — SST (Special Service Tools) co

SST (SPECIAL SERVICE TOOLS) (Cont'd)
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c10 SST_AND SSM _— SST (Special Service Tools)

SST (SPECIAL SERVICE TOOLS) (Cont'd)
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SST_AND SSM — SST (Special Service Tools) con

3ST (SPECIAL SERVICE TOOLS) (Cont'd)

—_ 3 |x [3|5]3|3/5|=|e|s|s|s|s/a/2
Pan

usration

‘09842-30050 8) |e |

ontaone | tora tomen too |A ele

{09960-00020 (Besring Remover) 3| ° eo

ovnsoanore | Scone”) |B el

09960-20018 | tUreversat Putert A @) eo @

vvecanns |( reno) Ja |



D4

AUTOMATIC
TRANSMISSION
HYDRAULIC CIRCUIT
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p10

LOCK-UP CIRCUIT

Lock-up ON

Lock up Cluteh

From 1-2 Shift Valve

Solenoid No.3

Drain

From Oil Pump

rom Primary Regulator

To Oil Cooter:

Control Vaive

Lock-up OFF

Lock-up Clutch

From 1-2 Shite Vaive

Solenoid No. 3

From Oil Pump

From Primary Regulator

To Oit Cooter

Control Valve
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SYSTEM INDEX
CELICA SUPRA, 1986 Mode! (Page 1 to Page 5)

LOCATION ‘SYSTEMS
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CELICA SUPRA ELECTRICAL WIRING DIAGRAM-1986 Model (Page 1 to Page |
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